Modules of Automation

TUNKERS

Ingenuity in series



/ Spannen \

A 4
*

\ Clamping /

/ Umformen \
A\ 4

*

/ Positionieren\

e

K Forming /
/ Drehen \

O

K Positioning /

/ SchweifBlen \
-
A

\ Rotating /

99698 - 9/2017 GHERIT=" QS according to VDA 6, Part 4 + DIN EN 1SO9001:2000

/ Greifen \

\ Welding J
/ Fordern \

»H»

0

\ Gripping j
/ Dosieren \

A

\ Conveying /

\ Dosing J

ﬁl’ ransportieren\

=3

\Transporting /




Introduction

Nine Modules of Automation

When you mention the name TUNKERS in our industry, the products that immediately come to mind are
TUNKERS clamps. During the 1970s, the patented toggle-locked clamp was a tool that pointed the way to the
current fully-automated systems. Today, due to a wide variety of developments — some of them patented —
TUNKERS is well-known in the field of positioning and traversing, in forming technology and for modular gripper
systems.

TUNKERS has expanded into other fields as well. EXPERT and SOPAP, with rotary indexing tables, now
form part of the TUNKERS product range, just as well as the APM conveyor systems. In January 2016,
TUNKERS-NICKEL GmbH was added to the range with dosing units, with the emphasis on bonding technology.

Clamping, positioning, gripping, forming, welding, dosing, rotating, conveying and transporting — today these
‘Nine Modules of Automation’ in the field of industrial robots represent the range of products offered by the
TUNKERS Group.

For the first time, we have incorporated this TUNKERS range into a catalogue. By doing so, we have drawn a
line under the separate catalogues, which have been overtaken by the Internet and rapid access to the World-
wide Web. Nonetheless, we are firmly convinced that paper — and in the case the overview catalogue - still has
its place, with particular regard to rapidly identifying technical solutions at a glance.

The ‘Nine Modules of Automation’ catalogue is not intended to be a comprehensive representation of our prod-
uct range. Everywhere you will find references and links to our Internet pages which, in the event of any doubt,
display the latest information.

At this juncture, we would like to refer you to our TUNKERS App which, in the new version available for Android
and iPhones, not only contains technical information but can also assist you in selecting the most suitable
product.

However, even in the era of the Internet, personal contact is still very important to us. Do not hesitate to contact
us directly at 02102/4517-0.

(Lo 720 7@, ﬂ{Q—»ﬁ—v

André Tlnkers Josef-Gerhard Tiinkers Olaf Tinkers
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CLAMPING

Clamping

For more than 40 years, clamping technology has formed the basis of the TUNKERS Automation Programme,
which now encompasses 9 modules. Indeed, professional clamping and positioning of the workpiece is still
one of the first stages in the automation of a production system.

For decades, TUNKERS has followed the standards for clamping solutions in car body assembly. From the
introduction of the slim clamp, the position sensing cassette and the Alpha curve-driven clamp to the present
day, with the introduction of the multi-purpose clamp and an integrated electrical application, TUNKERS is
setting the standards for clamping solutions in body frame automation.

With our company slogan ‘Every day a new idea - every week a new product’, we regard ourselves as your
innovative companion for all your clamping requirements.

This catalogue will provide you with an overview of our current product range.
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CLAMPING

% What you should know about clamping

The purpose of clamping tools is to securely hold the workpiece in position without obstructing the production
process. High clamping forces combined with compact dimensions are therefore the most important require-
ments for a clamping tool. For this reason, clamps are also equipped with mechanical transmission gear units.

Transmission principle (force intensifier)
Knee-lever principle

The pneumatic cylinder powers the clamp arm by means of a knee-lever mechanism. Depending on the
configuration of the mechanism, this is locked in the end position.

4 * Clamping E

== —

Closure with considerable force due to the knee lever

Opening at high speed

Curved wedge principle

The pneumatic cylinder activates the gripper arm via a gate-shaped curve which, in the end position, is so slim
that an intensified force of approx. 1:8 is achieved.

=FP
— \
4 Clampin
O * ping
( ,’Q/ -
v <
Opening with high motion speed Closure with considerable force,
gate block acts on the slim curve wedge

Clamping force is not the same as holding force

Clamping force signifies the force applied to the workpiece by the drive mechanism via the clamp arm during
gripping or clamping operations.

Holding force, on the other hand, denotes the maximum force, after locking the knee-lever (over-centre
position), that can be applied by the workpiece on the gripper/clamp arm without destroying the mechanism.
Therefore, particular attention must be paid to the maximum holding force when, for example during the
production process (welding, bonding), there is a possibility of distortion of the component or if the clamp arm
is used as a fixed stop. If the holding force specified in the technical details is exceeded, this will inevitably
result in destruction of the mechanism, the clamp arm or the bearing position.

Clamping force

fHolding force




Clamping and Gripping ':_

Safety function

As standard, every TUNKERS knee-lever system is equipped with an over-centre function, which retains the
gripper or clamp in the closed position, even in the event of a loss of pressure. For all other products, as an
option we can supply a non-return valve that, in the event of a loss of pressure, uses the air trapped in the
cylinder to safeguard the end position.

If the production line is shut down or in the event of a sudden loss of pressure, this ensures that the workpiece
remains in the working position.

F Over-centre function
e.g. with knee-lever
gripping and clamping

Integral
non-return valve
e.g. with

parallel gripper

Over-centre position

Position sensing technology

The end position sensing feature, supplied as an option for all TUNKERS products, indicates the position
(closed or open) to the central control unit/PLC. With the integral LED for clamping and position control, main-
tenance personnel are also able to directly view the operating status of the gripper, enabling them to react
swiftly to any malfunctions.

Closed position —

-
PLC /

Open position

Position sensing
cassette fitted to a
knee-lever clamp

Valves and pneumatic control system

Every TUNKERS pneumatic tool is designed to function at an operating pressure of
between 5 and 6 bar and up to a maximum of 8 bar. This is controlled by five conventional 0
2-way valves.

During clamping with manual feed, we recommend the use of 5/3-way valves, as the [z
gripper or clamp can only be operated manually in the closed position with the valve in
the central, vented position.

(6]
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CLAMPING

':_ Mini Clamps

The smallest examples of our tool technology using the knee-lever principle are the
mini clamps, which are specially designed for the clamping and gripping require-
ments of smaller to medium-sized components. They are mainly characterised by
their compact size and low weight, distinctive features of these professional tools.
This has been made possible by the design of the housing in monoblock construc-
tion. With this exceptionally compact form of construction, all the mechanical and
pneumatic components, including the drive cylinder, the knee-lever mechanism and
the clamp arm bearings, are housed in a high-strength aluminum housing. As an op-
tion, the miniature series of clamps can be supplied with magnetically-operated limit
switches. The mini clamps feature cylinder sizes of 16 to 40 mm for clamping force
levels up to approx. 800 N.

Typical applications

PKS 25 pneumatic clamp used as a PKSG 20 in threaded form for clamping
component end stop in a welding fix- an aluminum component during the
ture — domestic appliance manufacture chip removal process

H Mini clamp as stopper with

securely locked end posi-
tion
§ ‘ & 4
/r Clamping sheet metal components
[ - L |

o

= | Mini clamp as ‘cover
I closure device’. De-
fined, locked closed
position due to the

Il | knee-lever mechanism

o

Securing printed circuit boards

!
s a

1-8 |



Order Code

Mini Clamps

PKS201 N D ZL A17 T03 90°

Model:
- PKS Standard

(pneumatic knee-lever clamp)
-  K-enclosed Model

Frame size/cylinder diameter:
16, 20, 25 mm

Type of locking mechanism:

_ = Standard with locking mechanism

N - Without locking mechanism /
with adjustment function

Safety function:
- Standard, without safety function

D -Dual force/safety function, size: 25mm dia.
Hand feed:
— None

ZL - Lever left
ZR - Leverright

Armvariants:

AO00 — Without drillings, standard

A17 — With elongated hole, e.g. for set-screws

A18 — With normal drilling pattern, e.g. for contour blocks
A19 - With drilling and keyway, e.g. for clamping jaws

Position sensing:

TO3 - Prepared for magnetic switches
T12 — With inductive position sensing cassette, size 25 mm dia.
T23 — With magnetic switch

Opening angles:

45°, 60°, 75°, 90°, 96°, 105°

CLAMPING
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Spannen

Clamping

Mini Clamp PKS 16-25.1

Standard versian \n‘ifiﬁs"":-‘--ﬁ. RAECIRANTT™
e ;
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Clamp arm variants:
Varizms A7 Varianls A1

. Varants A19
L

Variants AN

— Compact clamp with knee-lever
mechanism

— Over-centre locking

— Monoblock housing made

Cther types of cyllnder:

Cicular shaped  Threaded stem  Gartridoe shape
FPHER... PKSG... PSP,

[*e:

from high-strength aluminum : !
material 5 3

- Integral pneumatic cylinder, o !
@ 16 to 25 mm

— Clamp arm with mounting for
gripper jaws, contour blocks or
clamping screws

— Mounting hole patterns front
and rear

— Versions: Standard, circular
shaped, threaded stem,
cartridge variants

— Prepared with magnetic pistons
for position sensing system

Optional:
— Position sensing for closed and

Ordering example:
PKS 20.1 A17 TO3 90°

Order code, TUNKERS position sensing
system:

. ...T03 Magnet sensor (standard), prepared for
open positions L Opening angle Position sensing system
. ) ...T12 Inductive sensing (PKS 25-1 only)
— Position sensing system 123 Magnetic sensing, incl. 2 magnetic switches
 Clamp arm variants mounted on the clamp
— Piston 0 Opening angle, available in variants 45°, 60°, 75°,
- Type 90°, 96° und 105°.
Clamping : Operating pres-|{Maximum pres- : Opening and .
Type torque at 5 bar '\t/l;x'ugo(lﬁm? sure with oil- | sure with oil- Mo?cr;)tmg closing time W(i'g)ht
(Nm) a free air (bar) free air (bar) (approx. sec.) 9
PKS 16.1 8 25 5 6 M5 1 0,3
PKS 20.1 15 54 5 6 G1/8 1 0,5
PKS 25.1 25 75 5 6 G1/8 1 0,8
Type L1 | L2 | L3 | L4 |L4a| L5 | L6 | L7 | L8| L9 |L1O|LIT|{LI12|L13|L14|L15|L16|L17 |L18| B1 | B2 | B3 | B4
PKS 16.1 12831 96 | 12 | 20 | 75 | 7,5 | 10 5) 50 | 57 | 10 | 55| 26 | 16 | 15 | 61 | 39 | 55 [16,5| 32 | 50 | 25 | 2,56
PKS 20.1 158 (120 | 15 | 25 | 15 | 14 | 15 5) 60 | 69 | 12 | 65| 30 | 20 | 18 | 83 | 50 | 11 | 22 | 39 | 60 3 3
PKS 25.1 182 | 136 |17,5| 28 | 19 | 17 | 18 5) 75 |8 | 16 [ 85| 35 | 25 | 22 | 95 | 61 | 12 | 22 | 45 | 75 4 4
Type B5 | B6 | B7 | B8 | B9 |B10|(B11|B12 |B13|B14 |B15|B16 |B17 | D1 | D2 | D3 | D4 | D5 D5a D6
PKS 16.1 2 14 |1 18 | 28 | 16 | 6 | 36 5) 7 |35 12 9 16 | M5 | M5 |55 | 4 | 25 | M25x1,5 | 6,5
PKS 20.1 3 17 | 22 | 32 | 20 | 8 | 42 6 8 4 12 9 20 |G1/8| M5 | 65| 5 | 30 | M30x1,5 | 6,5
PKS 25.1 4 | 20 | 25 | 40 | 25 | 10 |525| 6 8 3 12 9 |25 |G1/8| M5 | 85 | 6 | 34 | M35x1,5 | 6,5

Subject to technical modifications.

1-10 |




Mini Clamp PKS 16-25.1 Z

— Compact clamp, special design
with manual feed

— Manual closing and locking

— Pneumatic opening and closing

b — ||| !
ey — — — —

Please Note:
A 5/3-way valve, central position,
vented, is required.

All other dimensions identical to the PKS Standard Series.

Weight
T B B R

ype X Y X (ka)
PKS 16.1 Z 9 20 135 0,32
PKS 20.1 2 9 20 135 0,70
PKS 25.1 2 9 20 135 0,928

Subject to technical modifications.

| 1-11
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Spannen

2 | Mini Clamp PKG 16-25

— Compact clamp with knee-lever

mechanism for horizontal

assembly

— Assembly compatible with
conventional manual clamps,
e.g. T Series

— Over-centre locking

— Monoblock housing made from

high-strength aluminum

material

— Integral pneumatic cylinder,

SRR

3 |

RNINNN

R o A A b ek
A v

@ 16 to 25 mm

— Clamp arm with mounting for

gripper jaws, contour blocks or
clamping screws

— Mounting hole patterns front

and rear

Optional:

— Position sensing for closed and

open positions

B4
D1

Ordering example:

PKG 20 A17 GP TO03 45°

L. Opening angle

> Position sensing system

— Option: Base plate

- Clamp arm variants

> Piston @
— Type

__ Optional

base plate

Order code, TUNKERS position sensing

system:

...TO3 magnet sensing, prepared for position
sensing system

...T23 magnet sensing, incl. 2 magnetic
switches

Optional: Magnetic switch Type ‘AFS T03’
(2-off) must be ordered separately and do
not form part of the scope of delivery!

Opening angle:
Available in variants 45°, 60°, 70°.

Subject to technical modifications.

1-12 |

Clamping ’ Operating pres-|Maximum pres- . Opening and .
Type torque at 5 bar l\t/I;x.ugo(Ig:‘rr\]? sure with oil- | sure with oil- Mo?g;tmg closing time W(i'g)ht
(Nm) g free air (bar) free air (bar) (approx. sec.) 9
PKG 16.1 8 25 5 6 M5 1 0,3
PKG 20.1 15 54 5 6 G1/8 1 0,5
PKG 25.1 25 75 5 6 G1/8 1 0,8
Type 1| |w|“|B1|B2|B3|B4|B5|B6|B7|D1|D2
PKG 16.1 50 | 16 | 32 | 48 | 33 | 12 | 3 12 | 10 | 45 | 65 | M6 | 5
PKG 20.1 73 | 22 | 32 | 48 | 50 | 15| 3 15 | 12 | 45 | 65 | M8 | 8,3
PKG 25.1 80 |26,5| 45 | 64 | 52 | 12 | 4 16 | 16 | 50 | 70 | M8 | 8,5



Mini Clamp K 16-25.1

B13
B1
- B2 i
|~ "_'_'_‘_*',l' -
& T ; Standard versions, K._.
S|
- | ‘
g B17
W
O
!
B12 la
= .
k|
=
19 roy
_egasl | =
— Compact clamp with knee-lever Clamp arm variants
mechan ism Variants A17 Variants A18 Variants A13
- Over-centre locking BE B11
. - - B16
— Fully enclosed mechanism © - .. B9 B2 .| .- B8 . o "1 os
— Monoblock housing made from - -
. g — L =
high-strength aluminum Fos & [
. l 1
material B15 =
— Integral pneumatic cylinder, o e 0045
@16 to 25 mm .
- Fork-type clamp arm with - - BID
mounting for gripper jaws,
contour blocks or clamping
SCcrews
— Mounting hole patterns front
and rear
— Version: Standard
Ordering example: Order code, TUNKERS position sensing system:
. i o ...TO3 Magnet sensor (standard), prepared for
Optmnal- K 201 A7 T03 1(‘)5 Position sensing system . ]
— Position Sensing for closed and L. Opening angle ...T23 magnet sensing, incl. 2 magnetic switches
open positions — Position sensing system optional: Type ‘AFS T03’ - must be ordered
— Clamp arm variants separately (2-off).
— Piston @ Opening angle, available in variants 45°, 60°, 75°,
. Type 90°, 96° und 105°.
Clamping : Operating pres-|{Maximum pres- : Opening and .
Type torque at 5 bar '\t/l;x'ugo(lﬁm? sure with oil- | sure with oil- MonGn)tlng closing time W(i'g)ht
(Nm) a free air (bar) free air (bar) (approx. sec.) 9
K 16.1 8 25 5 6 M5 1 0,40
K 20.1 15 54 5 6 G1/8 1 0,60
K 25.1 25 75 5 6 G1/8 1 0,90
Type L1 L2 | L3 | L4 |L4a| L5 | L6 | L7 | L9 [L1O|L11|L12|L13|L14 |L15|L16 | L17|L18|L19| B1 | B2 | B3 | B4
K 16.1 126 {103,5 12 | 20 | 10 | 7,5 | 10 5 69 | 10 | 55| 40 | 26 | 15 |37,5| 61 | 55 |165| 39 | 38 | 62 | 25| 2,5
K 20.1 159,51133,5| 15 | 25 | 10 | 14 | 15 5 84 | 12 | 65| 45 | 30 | 18 | 49 | 83 | 11 22 | 50 |455| 76 3 3
K 25.1 185 ({152,5(17,5| 28 | 10 | 17 | 18 5 80 | 16 | 85| 52 | 35 | 20 | 55 | 95 | 12 | 22 | 61 52 | 93 4 4
Type B5 | B5 | B7 | B8 | B9 |B10|B11 |B12|B13 |B14|B15|B16 |B17 | D1 | D2 | D3 D3a D4 | D5 | D6
K 16.1 18 | 14 | 26 | 40 | 16 6 48 7 |35 5 12 9 16 | M5 | M5 | 25 | M25x1,5 4 55| 6,5
K 20.1 22 | 17 | 30 | 50 | 20 6 60 8 4 6 12 9 20 |G1/8| M5 | 30 | M30x1,5 5 6,5 | 6,5
K 25.1 25 | 20 | 35 | 60 | 25 8 |725| 6 3 8 12 9 25 |G1/8| M5 | 34 | M35x1,5 6 85 | 6,5

Subject to technical modifications.

| 1-13
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2| Mini Clamp K 16-25.1 Z

— Compact clamp in special
configuration, with manual feed

— Manual closing and locking

— Pneumatic opening and closing

Please Note:
A 5/3-way valve, central position,
vented, is required.

All other dimensions identical to the K Standard Series.

Bx

Weight
Ty B B R

ype X Y X (ka)
K16.1 Z 12,5 20 135 0,45
K20.1 Z 12,5 20 135 0,80
K25.1 Z 12,5 20 135 1,02

Subject to technical modifications.

1-14 |



Compact Clamp K/K2 32...

é / L 4 = ::
5 k!m _6 . ‘.:,_ zom.i
\ BT E =] 5 -
] Tolerznce ata’ & -H— = - _
. distance ol BaD.l 3o* — - — e,
| 80 mm l-om the 4 T 7 v I \)}
irl ol rotator “ bl
- oy 5 o %,
@ angu ar ‘olerance 1 Ll >\ \0
; of £10° to A as || 34 -
F,t i 5 #40
2 . i
. e |G
E..l' 1Y ©
Gi/B
. 46
— Compact clamp with knee-lever - - Kz232T
mechanism T
— Over-centre locking
— Monoblock housing made from
high-strength aluminum Awg
. = | -+
material b IS
— Integral pneumatic cylinder,
@ 32 mm o
— Fork-type clamp arm with 00
mounting for gripper jaws, View A
contour blocks or clamping
screws P n
— Mounting hole patterns front ] 2o 5
and rear g =B %
— Version: Standard I e = :
4 t E _.ﬂ 3.5 4
. [ - ot
Optional: —_— o
- Position sensing for closed and o ) R
open positions =
<
]

‘-'15]-.
&

15

46

Ordering example:
K 32 A10 Ti2 105°

Order code, TUNKERS position sensing
system:
...T00 without position sensing system
...T09 24 V inductive position sensing,

2 outputs

with integral LEDs 4-pole
...T12 24 V inductive position sensing,

L Opening angle
L Position sensing system
— Clamp arm variants

CLAMPING

) 1 output
— Piston 0 with integral LEDs 4-pole
- Type
Standard opening angle: K-105°, K2-105°
f ] ; ] Special opening angle: between 45° and 105°
. . C|aml¥'29b Max. holding P%on Weight in 15° increments (must be specified on the
ype orque a ar torque (Nm) ko) d
(Nm) (mm) or er).

K32 T.. 55 180 32 1500

Subject to technical modifications.

| 1-15
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Spannen

2| Pneumatic Clamp K 40.1 BR2

- K 40.1
B
<&
.54
33703 = N
] Ny
. ;f | g
- ! -t
e b 1 l | 3 3
I i N.I bl I
P ﬂ 2 P
4w I:i,: :j w te -
@ % _T__Li =" :t 2
> ' H .
Wy
n % 4
s
— - : Tolerance at a s
. 2 ﬁm distance of 80 mm
. ™ o fram the paint of
230 - rotaticn {equal to
g an angular tolerance !
of +10° to A) :
m I
= | ;
O I ;
i
. e e &
- Compact clamp with knee-lever s
mechanism —50 BT e ggtod i i
— Over-centre locking [ ][ \ | -
. Al ; [T 1F—T
- Monoblock housing made from :% o '”:'(_(— -F¥
high-strength aluminum Clamp A10 EAAAA L & ]
. amm variants: [ __
material 35 |-
. . A12 b I =
- Integral pneumatic cylinder, i T 20102 _
w 7 Without ¢larmp arm: AQ0
@ 40 mm = [ gg=092
— Clamp arm with mounting for K2 40.1
gripper jaws, contour blocks or
clamping screws
— Mounting hole patterns front
and rear
- Version: Standard .
s
. L=
Optional: )
— Position sensing for closed and
open positions
g
b1
uy
o4
Ordering example: Order code, TUNKERS position sensing
o system:
K 401BR2A10 Ti2 1?50 ening angle ...TOO without position sensing system
—oP g ang ...T12 24 V inductive position sensing,
L Position sensing system 1 output with integral LEDs 4-pole
o Clamp arm variants Standard opening angle: K-135°, K2-120°
- Piston @ Special opening angle: available between 45°
_ Type and 105° in 15° increments.
Clamping | \ay holdin i
. g ! Weight
Type torqu(?\lera‘:)s bar torque (Nm) @ Piston ~ (kg)
K 40.1 BR2 120 360 40 2

Subject to technical modifications.

1-16 |




Pneumatic Clamp K/K2 40.1 BR2 Z

K412 K24012Z

L=l
L=
L]
, ]
| T
I
T
@
3
SDoD | i
— Compact clamp with knee-lever 000
gecr?anism i { ¢ H_r
- & ] [eetol o m—
- Over-centre locking i =
— Monoblock housing made from
high-strength aluminum e
material
— Integral pneumatic cylinder, Hang 1 e unattachod
and lever su ted unattache
@ 40 mm Pe
— Clamp arm with mounting for ~
gripper jaws, contour blocks or
clamping screws
— Mounting hole patterns front 18
and rear giid
- Version: Standard \ i
— Manual feed
.
. l; B
Optional:
— Position sensing for closed and
open positions 12
Please note!
} K max. & ram at the front
Pin hole drilling max. 10 mm at the rear
5 mm deep at the front
8 mm deep at the rear
Position sensing systems
...TO0 without position sensing system
...T12 Inductive sensing 24V, 1 output with integral LED’s
Ordering example:
K 401BR2 Z A10 Ti2 135°
‘ L Opening angle
> Position sensing system
— Clamp arm variants
— Manual feed
 Piston @
Subject to technical modifications. - Type

| 1-17
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Spannen

3
*

Clamping

Pneumatic Clamp V/V2 40 BR2

mechanism

— Over-centre locking
— Monoblock housing made from

¥
'..- -

— Compact clamp with knee-lever

high-strength aluminum

material

- Integral pneumatic cylinder,
@ 40 mm

— Clamp arm with mounting for
gripper jaws, contour blocks or
clamping screws

— Mounting hole patterns front

and rear

— Version: Standard
- Infinitely adjustable opening

angle

Optional:

— Position sensing for closed and
open positions

V 40 BR2
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o w point of rotation
e = {equal to an angular
) tolerance of 10 to &)
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S0 #7
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Clamp arm ] 1 ( " M D ~
variants: A0 L IT¥ 'Vl | @ ] «
] : [ 1 | L
Atz wa| ™ Tagto
© - Without Glamp arm; A0
A 20t0-02

Ordering example:

V 40BR2 A10 T12 135°
L Opening angle

> Piston @
- Type
Clamping ) .
Max. holding ! Weight
T t t 5 b @ Pist
ype orqu&eran) ar torque (Nm) iston ~ (kg)
V/V2 40 BR2 120 380 40 2,2

Subject to technical modifications.
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L Position sensing system
 Clamp arm variants




— Compact clamp with knee-lever
mechanism

— Over-centre locking

— Monoblock housing made from
high-strength aluminum
material

— Integral pneumatic cylinder,
@ 40 mm

— Clamp arm with mounting for
gripper jaws, contour blocks or
clamping screws

— Mounting hole patterns front
and rear

— Version: Standard

- Manual feed

- Infinitely adjustable opening
angle

Optional:

— Position sensing for closed and
open positions

Subject to technical modifications.

Pneumatic Clamp V/V2 40 ZL/ZR

54 , /—:,*\\
B30 |4 VR
s
\-Hg‘/

”ZL“
i

MB/10 tief
rd 5!0 1

Pin hale drilling
5 mim al the front
£ mm at the rear

G1/8

#6 H7

Clamp anr
variants:

=T
i

Please Note!
Serew depth

Position sensing systems
...TO0 without position sensing system

..T12

Ordering example:

vV 40

— Type

ZL A10 T12 115°

max, B mm at the f
max, 10{ mrrat the

V 40 ZL{ZR

V2 40 ZL/ZR

25.10.1:5

Inductive sensing 24V, 1 output with integral LED’s

L Opening angle
— Position sensing system
— Clamp arm variants

> Manual feed left (ZR = right)
L Piston @
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Pneumatic Grippers

@ TUNKERS

Ingenuity in series.



CLAMPING

':_ Pneumatic Grippers

Pneumatically-operated grippers are the tools of choice for manual handling operations. Typical applications
include robot-controlled gripper systems which transfer the workpiece from one preliminary process to another
workstation. Due to short cycle times with dynamic movements pneumatic grippers must be light.

Based on the operating principle of the mechanism, there are two different types of gripper — the so-called
knee-lever gripper and the curve-driven lever gripper.

Pneumatic grippers with knee-lever mechanism

Knee-lever grippers are compact tools in which a pneumatic cylinder moves the gripper arms by means of a
knee-lever mechanism. In addition to the high level of powergear ratio (8 to 10 times), the

over-centre locking feature of the mechanism ensures secure immobilisation of the work- '

piece, even in the event of a loss of pressure. For this reason, knee-lever grippers are ‘ .
ideally suited for use in systems that are subject to potential personal injury (emergency

stop, for example). ’ ‘

The mechanical and pneumatic components installed in the fully-enclosed housing are

resistant to dirt caused by the production process, such as welding operations. Thus, ‘ '
even in harsh working conditions, TUNKERS knee-lever grippers feature high levels of 4‘
availability. The gripper arms, with opening angles up to 90°, allow easy removal of the

workpiece.

Design principle

Mounting via threaded fastening or
compression ring

Compressed air connections

Fully enclosed aluminum housing
Gripper arm with mounting for incorporates the cylinder assembly and
clamping jaws or contour blocks knee-lever mechanism

1-22 |



Pneumatic Grippers

Pneumatic grippers with curve-driven lever mechanism

Clamping

Using the clamping wedge principle, curve-driven grippers convert the driving force of the pneumatic cylinder
into a high clamping force. The advantage of this type of mechanism is a very simple and robust basic structure
which, in long-term use, is characterised by extremely short cycle times. The integration of cylinder and mech-
anism in one housing facilitates the manufacture of highly compact and weight-optimised tools. For this reason,
TUNKERS curve-driven grippers are ideally suited for production processes in which weight, size and short

opening and closing times are decisive factors.

Typical applications for curve-driven grippers include transport and handling tasks, as in car body manufacture,

in press sequencing, general logistics and fixture construction.

Design principle

Mounting for gripper
jaws/clamping screws

Solid steel gripper arms with
gate guide

Load stop for
component positioning

Optional end

Housing made from : o .
position sensing

high-strength aluminum
with integrated
pneumatic cylinder

\ Three-sided
mounting surfaces

| 1-23
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':_ Pneumatic Grippers

Product range

APG 40.1

1-24 |

Type APG 40.1 AS GN 32 GN 32 AS GN 40 GN 40 AS

Clamping

force () 1200 1300 600 400 1000 600

Max. opening o o o o o o

angle 80 2 x 85 50 2 x 80 50 2 x 80

Weight (kg) 1,6 2,0 1,3 1,1 2.0 1,8

Eﬂﬁg”gons 212x60x65 | 109x63x60 | 139x50x50 | 139x50x50 | 165x55x55 | 165x55x55
e, ‘s

Type PG 32 PG 40 PG 32 AS PG 40 AS

Clamping

force (N) 900 1300 900 1300

Opening angle 75° 75° 2x75° 2x75°

Weight (kg) 0,87 15 0,91 1,55

Eﬂxsngons 158x45x45 | 198x55x55 | 158x45x45 | 198x55x55




Pneumatic Gripper APG 40.1 BR2 A10/A20

Wein ], _

Paositian sensing

L)

Clarnp vy sorewrs i }
Artice Mo, 21488 L o :

gt inclaged inthe . i

soap of delviny! L= !

o' E

Opacnal
Clamgng blacks,
eled to separgse
Cata Seols

W 25ME, R 200

— Compact gripper with
knee-lever mechanism

- Over-centre locking s
— Fully-enclosed mechanism ? , o

53

- Monoblock housing made from . © ! ; ,
high-strength aluminum
material .Il

- Integrated pneumatic cylinder, . :
© 40 mm 5 d —E‘J—j

— One powered clamp arm with _1:4[—|—

mounting for gripper jaws,
contour blocks or clamping
screws

— Mounting hole pattern at the
front, alternative mounting with
shaft-clamping bush

— No clamping delay by virtue of
clamping on the axis of rotation

Optional:
Integrated position sensing for
closed and open position

Ordering example: Order code TUNKERS
APG 4041 A10 Ti2 45° Position sensing:
‘ ...TOO without position sensing
- Opening angle ...T12 24V inductive position sensing,
L. Position sensing system 1 output with integral LEDs
— Arm variants Opening angle:
- Piston @ Supplied in 80° configuration. Other variants
- Type on request
Clamping force |Operating pres-|Maximum pres- ! Opening and .
Type at 5 bar sure with oil- | sure with oil- Motg)tmg closing time V\I(eklg)ht
(N) free air (bar) free air (bar) (approx. sec.) 9
APG 40.1 1200 5 6 1/8 1 1,6

Subject to technical modifications.
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Spannen
Clamping

— Compact gripper with knee

lever mechanism
— Over-centre locking
— Fully-enclosed mechanism

— Monoblock housing made from

high-strength aluminum

material

— Integral pneumatic cylinder,

@ 40 mm

— Two synchronously-driven

clamp arms with mounting for

gripper jaws, contour blocks or

clamping screws
— Mounting hole pattern at the

front, alternative mounting with

shaft-clamping bush

Optional:

- Integrated position sensing for

closed and open positions
— Mounting fixtures

Pneumatic Gripper APG 40.1 BR2 AS

Ordering example:

APG 40.1BR2AS A10 Ti12 45°
‘ L Opening angle (2 x 45°)

> Position sensing system
> Arm variants
— Dual arm
> Piston @
— Type
Order code TUNKERS position sensing systems:

...TOO without position sensing
...T12 24V inductive position sensing, 1 output with integral LEDs

Opening angle:
Supplied in 2 x 85°configuration. Other variants on request!

€ amz e chee

B13

B14

£

Lraemp ann Agd’
D

Subject to technical modifications.
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Clamping force |Operating pres-|Maximum pres- q Opening and q
Type at 5 bar sure with oil- | sure with oil- Motg)tmg closing time W&'g)ht
(N) free air (bar) free air (bar) (approx. sec.) 9
APG 40.1 BR2 AS 600 5 6 1/8 1 2,0
Type | 2|3|w|a|ww|s || [ 8|2 |40 B1|B2|B3| B4 |Bsa|B5| 58 |B7| B8 |BY|BIC
APG 40.1 BR2AS | 210 | 165 | 87 | 20 |53,5| 120 | 16 | 47 | 17 |66,5| 32 | 10 |195| 15 | 22 | 34 | 41 | 24 | 70 | 54 | 66 | 45 | 30
Type BllB12|B13|B14|B15| 21 | D2 | D3 | B4 | DS | D6 | g
APG 40.1BR2AS| 30 | 80 | 60 | 20 | 30 | 30 | 40 | M8 | 8 8 |M8| 9




Shaft-clamping Bush W... 3

Clamping
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APG 40 AS, to attach the tube S === N —| ]
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attachment arm on the oM EE i E=m=e -
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W40 Article No. 260258
W 30 05 |133]16 [ 1620|7663 76| 63]30] 70
W 40 06 |145]25 [22 | 20|84 [63 |76 |63]40]70

Subject to technical modifications.
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Clamping

Pneumatic Gripper GN 32/40

— Compact gripper with gate
mechanism
— Fully-enclosed housing made
from high-strength aluminum
material
- Integral pneumatic cylinder,
@ 32/40 mm
— One synchronously-driven
clamp arms with mounting for
gripper jaws, contour blocks or
clamping screws
— Attachment using adapter
— Head can be rotated 360°

Optional:

— Integrated position sensing for
closed and open positions
— Mounting variants K1, K2, K3

GH 32 410

Sg e clamaing pod ek
118
Nﬁe rotated 3607 L
il 1771
— fh
—
—_t— . —. - ;‘- J ! n;_‘- a
R="4
 E— |
| Lr
+ b T,
Allzo-reant vanancs Ko K2 KA T13L
reler 10 sepaiale dala shee!
1. —_—
\g . ’ “uen

G1UR ﬂa-i--|
i

L

usg

188

‘Nﬁs rotited 3607

GN 22 A20
Dzl ¢ amping o

Ordering example:

GN32 A21 K1 T12R 50°
L Opening angle

> Sensing on the right (optional left) with LEDs
> Mounting
- Arm variants, incl. clamping screws corrugated carbide tips
- Type
Opening angle:

Standard: 50°
Optional: 15°, 30°, 45°

Clamping M ; Dimensions .
ax. holding Weight
Type torque at 5 bar (Ixwxd)
N) torque (N) (mm) (kg)
GN 32 600 600 139x50x50 1,3
GN 40 1000 1000 165x55x55 2,0

Subject to technical modifications.
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b

— Compact gripper with curve
driven lever mechanism

— Fully-enclosed housing made
from high-strength aluminum

material

- Integral pneumatic cylinder,
@ 32/40 mm

— Two synchronously-driven
clamp arm with mounting for
gripper jaws, contour blocks or
clamping screws

— Attachment by means of

adapters

— Head can be rotated 360°

Optional:

— Integrated position sensing for
closed and open positions
— Mounting variants K1, K2, K3

Spannen

Pneumatic Gripper GN 32/40 AS -Z—

wan be rotated 360"

By -

(7 h

t

w il %# ]_.ﬁ

Aclpchme i varia
rerher 10 sevarzle

GH 32 A5 A1
Srgle c amping pad

TIPR

s 41, 42, K
datd shoer

asgo

can ba mtated 3507

GH 32 AS AR
Chual clamanrg pad

Kl

.

AT

3

Ordering example:

GN32AS A 21

SCre’

— Type
Opening angle:
Standard: 2x80°

> Mounting

K1 T12R 2x80°
L. Opening angle

 Sensing on the right (optional left) with LEDs

A1

51

- No. of clamping positions - 1 = with clamping screw - 0 = without clamping

— Clamp arm

Optional: 2x30°, 2x45°, 2x60°

Clamping M : Dimensions .
ax. holding Weight
Type torque at 5 bar (I xw xd)
N) torque (N) (mm) (kg)
GN 32 AS 400 400 139x50x50 1,1
GN 40 AS 600 600 165x55x55 1,8

Subject to technical modifications.
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Accessories for Pneumatic Grippers

]

Mauniing Kt

L 1
= /fi“\ © PR A e
» ey
L & | - ?QL : & el & I e,
/ T Sl

}f
2,
}
+ -+

Maunling K2
Shat-c 27ong bask

K2-, " 5 s é}/'/
/

{5tandard)

[ B Bz | B3 | Ba | L4 @ :
7 | 1sE | e | @ | 8 | & | 5 T
32 117 5 a0 22 ] bi=) ‘5

[ 1245 12 sl ‘4 B 5

Moounting K3
SToor Tangr

Ordering example:
K2 GN32 25 L

- Left-hand version (‘R’ = right-hand)
— Diameter ,D1“
- Pneumatic Grippers Type
L Shaft-clamping bush

Subject to technical modifications.
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Pneumatic Gripper PG 32/40

- - n.?_q{(.ﬁ__?:_s.
] i
Plate thickness . ._EE,_.._
i f i
) ) B8 !
i : - i
! ) H
b
o E
- g o
T2
Puosilon sensmig
o~ - —
- o f i
22 3 J
A Y . Mi2xT
. . 0 | © 2 B81Q
— Compact gripper with —'! | >~ -
curve-drive mechanism T e O g
- One driven and one fixed grip- Lo as
per arm j - N
- Robust housing made from PBS,. o
high-strength aluminum i
material with integral pneumatic -
cylinder —
— Steel gripper arms with curve D‘
driven lever mechanism and
mounting for gripper jaws
— Multi-sided mounting options
on the housing
Order code TUNKERS position sensing
Optional: systems:
. . ...TOO without position sensing
- Integrated pOSItIOﬂ sensing for ...T12 24V inductive position sensing,
the closed and open positions 1 output with integral LEDs
— Sensor for component Opening angle:
recognition Available in 2 x 22.5°, 2 x 45° and 2 x 75°
L | | f K configurations
- Lateral external stops for work- Ordering example: .
piece positioning PG 32 Ti2 225° Accessories:
- Clamping jaws
> Opening angle (not included in the scope of delivery)
L, i ; — Adjustable plates
) Position sensing system (not included in the scope of delivery)
— Piston @ - Protective panel to prevent impact damage to
- Type the housing
Clamping force |Operating pres-|Maximum pres- ] Opening and f
Type at 5 bar sure with oil- | sure with oil- Motjg)tlng closing time W(i'g)ht
(N) free air (bar) free air (bar) (approx. sec.) 9
PG 32 900 5 6 1/8 1 0,87
PG 40 1300 5 6 1/8 1 approx. 1,5
Type e |w | S8 w85 o |2 s1 |82 |B B4 B 55|67 |Bs| B9 |B10] DI
PG 32 158 | 116 [30,5| 6 30 (17,5| 20 | 19 | 25| 55 | 45 |11,56| 24 | 36 | 28 | 20 | 30 | 23 | 16 3 28 | 18 | M6
PG 40 198 {145 | 38 | 75| 38 | 24 | 25 | 24 3 56 | 55 | 15 | 30 | 46 | 35 | 25 | 38 | 29 | 20 | 3,5 | 36 | 20 | M6
Type D2 | D3| D4
PG 32 M5 | M8 | M6
PG 40 M6 | M10| M6

Subject to technical modifications.
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Clamping

— Compact gripper with curve-
drive mechanism

— Two synchronously-driven
gripper arms

— Robust housing made from
high-strength aluminum
material with integral pneumatic
cylinder

— Steel gripper arms with curve
driven lever mechanism and
mounting for gripper jaws

— Multi-sided mounting options
on the housing

Optional:

- Integrated position sensing for
the closed and open positions

— Sensor for component
recognition

— Lateral external stops for work-

Pneumatic Gripper PG 32/40 AS

Plate thickne§§\
-
op) A
! J
! ‘
i ™~
3y 3
t
_J‘
o
1 J—
—
!
d
<]
—

Ordering example:

M12x1

T12 Position
sensing

Order code TUNKERS position sensing
systems:
...TOO without position sensing
...T12 24V inductive position sensing,
1 output with integral LEDs

Opening angle:
Available in 2 x 22.5°, 2 x 45° and 2 x 75°
configurations

PG 32 AS Ti12 225°
iece positionin , Accessories:
p P 9 - Opening angle — Clamping jaws
L Position sensing system (not included in the scope of delivery)
L, " — Adjustable plates
) Arm variants (both movable) (not included in the scope of delivery)
— Piston @ - Protective panel to prevent impact damage to
- Type the housing
Clamping force |Operating pres-|Maximum pres- ] Opening and f
Type at 5 bar sure with oil- | sure with oil- MotJGn)tlng closing time V\I(eklg)ht
(N) free air (bar) free air (bar) (approx. sec.) 9
PG 32 AS 900 3 6 1/8 1 0,91
PG 40 AS 1300 5 6 1/8 1 approx. 1,55
Type e |w | S8 w88 o |wz]s1|B2|B B4 B g5 |87 |Bs| B9 [B10| D
PG 32 AS 158 | 116 [{30,5| 6 | 30 |17,5| 20 | 19 |25 | 55 | 45 [11,5| 24 | 36 | 28 | 20 | 30 | 23 | 16 | 3 | 28 | 18 | M6
PG 40 AS 198 |145| 38 | 75 (38 | 24 | 25 | 24 | 3 | 56 | 55 | 15 | 30 | 46 | 35 | 25 | 38 | 29 | 20 | 3,5 | 36 | 20 | M6
Type D2 | D3| D4
PG 32 AS M5 | M8 | M6
PG 40 AS M6 | M10| M6

Subject to technical modifications.
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':_ Parallel Grippers

Parallel Grippers

With extremely high clamping forces combined with compact dimensions, parallel grippers are particularly
suitable for clamping/holding heavy workpieces. The centrally-closing gripper jaws ensure that the position of
the workpiece remains unchanged during the gripping operation.

As the transmit power is applied in both directions, the TUNKERS parallel gripper can be used for external as
well as internal gripping. The constant clamping force applied over the full stroke makes it possible to grip
workpieces with undefined dimensions and surfaces (casting materials).

The optional non-return valve maintains the clamping position even in the event of a loss of pressure. The
mounting dimensions are compatible with the current industry standard, thus ensuring replaceability during
servicing operations.

Design principle

Integral inductive
sensing for closed and
open positions

2
¢

Optional integral _
non-return valve for | =
independent locking

i % _—— = '
.. q o L3
Enclosed housing made from high-strength aluminum material

Oblong-section

cylinder with Sliding block with pivot pilot
optimum use of for gripper/clamping jaws
space for high

driving force

Wedge mechanism to
drive the clamping jaws
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Parallel Grippers ':_

Parallel Gripper GP 80-200 (typical example)

T

———

Product range

T
-.___\_‘1_‘_

Parallel gripper with clamping jaws to

secure rod material

o7,

Lo

8 R
Type GP 80 GP 100 GP 125 GP 160 GP 200
(C,\:)amp'”g force 1200 1700 3000 5000 7500
Stroke (mm) 4 4 6 8 14
Locking Optional Optional Optional Optional Optional
Weight (kg) 1,3 1,5 2,7 8,2 12
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':_ Parallel Gripper GP 80-200

B
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L4 Hi

ml]|m : Gl G2 |
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= A Feq—
2z - 9 % i, ",
N L8| 3‘ 7 3
« [
E5- = |0
I' M ' | oo v
: b — N g
| [
L‘_ f 5 lggfiCmnoc!ion n
— Compact gripper with wedge N S b2 ,T._L
mechanism, synchronously S - fq i
driving two clamping jaws | o §I
- Robust housing made from R A-A 5
. . -+ &I
high-strength aluminum - -
s 9 2a3834 o —— e
material with integral Satety valve N i
i i Connection [I \ 8‘
oblong-section pneumatic ) 5 @|
. . - Connection | | Tz _|
cylinder —% 7 g
— Clamping jaw mounting with
circu.lalj—section spjgots . ) T42 Postlion sensing P -
— Multi-sided mounting options = —FHI/ T
3 B-B 3! % [] !
. 1 ] Hy H
Optional: %_I\ e
. . i
— End position sensing L S_i\ Q N
— Pneumatic self-locking with ? e ’? i*[‘ e
integrated non-return valve Fa—| N SN
Al \-!J 4 <l l
1 N
& 1 g -’ Y
@04
HelirNlgll | 205
8T /[T Je
v e | e e Ordering example: Order code, TUNKERS
max. ’ ’ " position sensing system:
Type pressure (p) force at 5 bar forc_:e at 5 bar Weight GP8OH T2 ...TOO without position sensing
(bar) LR iz (ko) L posi i T12 24V inductive position
clamping at N | clamping at N  Position sensing system - sensing
GP 80... 10 1200 800 13 > Pneumatic self-locking 1 output
GP 100... 10 1900 1400 15 - Type with integral LEDs
GP 125... 10 3000 2400 2,7 Options:
GP 160 10 5000 4000 5. - Clamping jaws to customer’s
’ choice
GP 200... 10 7500 6000 12 - Pneumatic self-locking ,H*
Type A|A1| B |[B1|Cl1|Dl|D2|D3|D4|D5|D6|D7|D8| G G2 G3 G4
GP80.. [100| 80 | 50 | 20 | 40 | 13 |6x8| - | - | - |4x5| 55|95 |G1/8] M8x12 | Méx10 .
GP100.. |100|100| 50 | 24 | 40 | 16 |6x8| - | - | - | - | - | - |Gi1/8] M10x14 | M6x10 =
GP125.. |125(125| 60 | 28 | 40 | 20 |6x8 | - | 66| 11 |6x11| 9 | 15 |G1/8| M10x16 | M6x10 | M8x18
GP160.. |160|160| 72 | 35 | 80 | 25 [8x14| - |66 | 11 |6x11| 9 | 15 [G1/8] M12x20 | M10x16 | M8x18
GP 200.. |200|200|100| 40 | 80 | 32 [8x14[8x14| 9 | 15 |8x14| 11 | 18 |G1/8| M16x25 | M10x16 | M10x20
Type H | H1 | H2 | H3 | H4 m‘iJn m;’lx L U |L2|L|Le|L8|L9| M| T|T|T2
GP 80... 83 | 80 | 50 | 19 |95 |255(295| 25 |25 {35 | - | - |50 |32 | 4 | 38 | - |42
GP100... |8 |8 | - (20|10 |32 (36 |32 |25 (3 | - | - |- |- |43 -] -
GP125.. |100| 97 | 59 | 25 [12,5| 40 | 46 | 42 | 25 | 35 |110| 45 | 62 | 86 | 6 | 3 | 90 | 52
GP 160.. | 123|119 |72,5| 30 | 15 [52,5(60,5| 55 | 50 | 50 | 100 | 56 | 76 [100 | 8 | 4,5 | 110 55
GP 200.. [162,5[158,5| 90 | 46 | 23 |67,5|81,5| 65 | 50 | 50 | 130 | 70 | 100|130 | 14 | 4,5 | 140 | 60

Subject to technical modifications.
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':_ Standard Clamps

Due to their enclosed structure, TUNKERS standard clamps, with sizes 50 to 80, provide solutions for clamping
and gripping forces up to 4 kN. In addition to the robust construction, with integral needle roller bearings for
optimum force transmission and high load cycles (up to 3 million), a particular feature of TUNKERS Clamps is
the slim version with the oblong-section cylinder. This allows optimum accessibility in fixtures, for the use of
spot welding guns.

All the standard series knee-lever clamps are equipped with integrated limit switches in cassette form, thus fa-
cilitating replacement and adjustment. As an option, the products are available with manual feed.

Configuration of a knee-lever clamp

Unlocking pin

/ . . .
Fork-type ; Enclosed aluminum housing with steel
clamp arm . 4 support plates

Detail: -
Opening

Front and side mounting, angle

conforming \
to industry standard

stop damping

Oblong-section
cylinder with limit _———— b

Standard
position
sensing cassette

Detail:
Vario Principle /

Detail:
Limit stop . :
damping ‘
The Vario Principle:
: _ infinitely-adjustable
Cyllnqer V.Wth opening angle with
genuine limit allen key
stop damping

1-38 |



Manual feed

Standard Clamps _:_

Secure over-centre locking due to adaptable — right- or left-hand-operated lever, which directly

activates the cylinder piston rod.

End position detent

blocks

The ALPHA principle

Optional mechanical retaining clip, which can be mounted
on the right or left side and secures the clamp arm in the
end position, even in the case of large and heavy contour

With extremely compact dimensions and the new design of mechanism, the ALPHA Clamp is capable of com-

pletely new applications in fixture construction.

ALPHA Plus Compact
Monocoque construction with cylinder and
mechanism enclosed in one compact housing

Result: Shorter tool length, lower weight, reduced
space in the installation and higher power density.

V 63 Standard Clamp
for comparison

ALPHA Plus curve-drive mechanism

Early-acting clamping force, applied throughout a
defined range of angles. The adjustment function-
compensates for the negative effects of tolerances,
adjusting actions or wear of the contour parts and
mechanism with no loss of clamping force. When
clamping components with undefined tolerance,
such as cast components.

Alpha Series

Clamp with
knee-lever mechanism

+1 0 -1 -2 -3 -4
Clamp arm position ,1*

Cylinder integral
with the housing!

ALPHA for repetitive pressing

The ALPHA Series

— The applied force holding function compensates
for variations in components and adjusting actions
in the fixture

— Defined and constant clamping force which is
applied to the component

— Benefits: when clamping components with unde-
fined surfaces (cast parts) and pressure-sensitive
materials (aluminum)
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':_ Standard Clamps

Typical applications

Detail: Alpha Gripper with contour pressure block

1-40 |

Clamping fixture with Vario Clamp for side wall
body panel

Alpha Clamp fitted to robot gripper



V Series Standard Clamp V/V2... .1 BR2 5-135°

| % |

— Vario Clamp with knee-lever
mechanism and stepless
adjustable opening angle

— Over-centre locking

— Enclosed housing made of
aluminum

— Oblong-section cylinder in
sizes 50, 63, 80

— Fork-type clamp arm with
standard hole pattern for
mounting contour blocks

— Opening angle stepless
adjustable from 5° to 135°

Optional:

C

Optian. V.. A V2.1

Specidl icd type o amp anm
Peded 10 sepavate Liata fineer R

and Java Sheet WivE. . 1 B2 AL

(Bh}

w1

T I4T

L8

Clamng arm
YRFAS

\ll)-i B e
‘B8 oo

Acjasirat o 1ny o——— ;
Jzar g a-gle Lalng B4
an Al ey -

52,0 gz

IS B;_b S - — 1 T
A o '

a0 :] *_w.-L =
i 1

g & &g = i '

witnout clzm1o arm: ACD
B BQ

L]
LU
L1y

Ordering example:
V 50.1 BR2 A10 T12

 Position sensing
Position sensing variants:

— Clamp arm variants ...T12 24V inductive position sensing,

Subject to technical modifications.

— Inductive sensing, - Type 1 output with integral LEDs
\c/)veld-re3|§:.ant for1c2losed and o Mex. holding torgirg?iggbar piséon Weight
pen positions (T12) torque (Nm) (Nm) (mm) ~ (kg)
V/V2 50.1 800 160 50 3,9
V/V2 63.1 1500 380 63 4.8
V/V2 80.1 2500 800 80 14
Type Bl | B2 j& B4 | B5 | B6 | B7* | B8 | BO ,%1(?2 E;l Egi BI3 | B14 E;? Bi6* | BI7 | B18 | B19 | B20 | B2t ng D1
V/N2501 | 48 |144| 10 | 65 |65 | 12 | 30 | 93 | 9 | 30 | 92 | 30 | 47 | 94 | 23 | 50 | 4,5 | 12 | 3,5 |10,5| 12 | 34 | M8
V/N2631 | 54 |144| 10 | 65 | 7,5 | 12 | 30 | 93 | 9 | 30 | 92 | 30 | 54 |106| 23 | 50 | 7,5 | 12 | 35 | 12 | 12 | 37 | M8
V2801 | 76 |179| 15 | 65 | 8 | 12 | 50 |134| 9 | 30 |119| 30 | 70 |140| 36 | 70 | 8 | 15 | 3,5 | 20 | 13 |50,5|M10
Tee |G o8| e 0| u 2 s s | e | or | | 0| U o | U8 S | e s | L7 | o
VN2501 | 6 | 9 | 8 | 10 |[M10|321|178 | 35 | 28 |51,5(36,5] 55 | 11 | 32 | 20 | 68 | 55 | 45 | 10 | 12 |71,5] 78 | 27
VN2631 | 6 | 9 | 8 | 10 |M10|335|185| 35 | 28 |51,5|36,5| 55 | 11 | 32 | 20 | 78 | 55 | 45 | 10 | 12 |71,5] 86 | 27
VN28041 | 6 | 9 | 8 | 12 |M12|488|270| 55 | 35 | 70 | 50 | 80 | 15 | 50 | 25 | 108 | 65 | 75 |12,5] 12 |96,5] 117 | 40
L
V/N2501 |1415] 30 | 45 | 19
V2631 |1415] 30 | 52 | 22
V/N2801 | 190 | 34 | 74 | 30
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Spannen

2| V Series Standard Clamp V/V2... .1 BR2 Z 5-120°

V.1
mﬂ"ﬂp: T

= it

- B2 / - -
— ol
SN A

- C \_. Angular tolerance

_ B4 _ I#' : fif 210¢ 1o A

‘ ]

eop

D1/B18 deep

: } B4 \Adjus:menroflhe

opening angle usirg
an Allen koy

— Vario Clamp with hand lever,
knee-lever mechanism and T
stepless adjustable opening
angle

— Over-centre locking

- Enclosed housing made of
aluminum vz...

— Oblong-section cylinder in
sizes 50, 63, 80

— Fork-type clamp arm with
standard hole pattern for
mounting contour blocks

— Opening angle stepless
adjustable from 5° to 120°

Optional:
- Inductive sensing Ordering example:
(weld-resistant for closed and V50.1BR2 z A0 Ti2
open positions (T1 2)) — Position sensing
— Clamp arm variants . . .
Position sensing variants:
— Manual feed ...T12 24V inductive position sensing,
L Type 1 output with integral LEDs
B3 - « B10 | B11 | B12 B15 " B22
Type B1 B2 4005 B4 | B5 | B6 | B7* | B8 B9 00 | 01 | 02 B13 | B14 101 B16* | B17 | B18 | B19 | B20 | B21 +01 D1

V/V2 50.1 48 | 144 | 10 | 65 |65 | 10 | 30 | 93 | 9 | 30 | 92 | 30 | 47 | 94 | 283 | 50 | 45 | 11 | 3,56 |10,5| 12 | 34 | M8

V/V2 63.1 54 | 144|110 | 65 |75 | 10 | 30 | 93 | 9 | 30 | 92 | 30 | 54 |106| 23 | 50 | 7,5 | 11 | 3,56 |12,5| 12 | 37 | M8

V/V2 80.1 76 [ 179 | 15 | 65 8 12 | 50 (134 | 9 | 30 [119| 30 | 70 |140| 36 | 70 | 8 15 |35 | 20 | 13 [50,5|M10

D4 | D5 6 | 11 2 | 13 4 | L6 | L6 | L7 | L8| L9 o | L1 L12 L13* L14 | L15 | L16 L7 L18

Type wo | B w | w w01 | 02 | =005 | +01 | 01 | =0 005 01 | No | 005 0,05

V/V2 50.1 6 9 8 10 |M10| 321|178 | 35 | 28 [51,5(36,5| 55 | 11 | 82 | 20 | 68 | 55 | 45 | 10 | 12 |71,5| 78 | 27

V/V2 63.1 6 9 8 | 10 |[M10|361|211| 61 | 28 |51,5(36,5| 55 | 11 | 32 | 20 | 78 | 55 | 45 | 10 | 12 |71,5| 86 | 27

V/V2 80.1 6 9 8 12 |M12| 486|270 | 55 | 35 | 70 | 50 | 80 | 15 | 50 | 25 | 108 | 65 | 75 [12,5| 12 |96,5| 117 | 40

L19 | L20 S . Clampin Piston :
Type aop | w02 | 2] e Type I\t/lax. hoISmg torque ag 59bar @ Wi'ght
V25041 |1415) 30 | 45 | 19 orque (Nm) (Nm) (mm) (k9
V/V2 63.1 1415 30 | 52 | 22 V/V2 50.1 800 160 50 4,0
V/V2 80.1 190 | 34 | 74 | 30 V/V2 63.1 1500 380 63 52
Subject to technical modifications. V/V280.1 2500 800 80 17
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ALPHA Series Standard Clamp APH 50-80 BR5

S
-

S

g Drive shaft with
angle indicator

— Compact clamp with curve-
drive mechanism for constant
clamping force and applied
force holding

— Enclosed monocoque housing
made from aluminum material
with integral mechanism and
oblong-section cylinder, sizes
50/63/80

— Fork-type clamp arm with
standard hole pattern for
mounting contour blocks

— Opening angle stepless
adjustable from 15° to 135°
800 T12-30to 135°
80 © T60 - 60 to 135°

— Pneumatic end position
damping

Optional:

- Inductive sensing
(weld-resistant for closed and
open positions (T12))

— Pneumatic locking of the end
positions (V+R setting) (H)

— Hand lever (2)

Subject to technical modifications.
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aj.51men: "

Lo dd,, !
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Ordering example:

Order code TUNKERS position sensing
systems:

APH 50 HA00-K00 Ti2 ...T12 24V inductive position sensing, 1 output
L Position sensing with integrated LEDs, insulated as per
) DIN VDE 0100
— Clamp arm variants
L, pneumatic locking Please note!
Pi o External flow control valves must be fitted during
— Piston assembly.
— Type
. Clamping Piston g
Max. holding Weight
Type torque at 5 bar Q
torque (Nm) (Nm) (mm) (k)
APH 50 200 200 50 3,5
APH 63 400 400 63 4,3
APH 80 800 800 80 12
B2 . | B4 B10 | BTt
Type B1 005 B3 01 B5 | B6 | B7 | B8 | B9 01 | 005 B12 | B13 | B14

APH 50 45 | 11 | 30 | 98 |54,5

112 3 | 11 6 | 32 |30,5| 24 | 10 | 13

APH 63 52 | 15 | 30 | 105|61,5

124 4 | 11 | 10 | 32 |33,5| 24 | 10 | 13

APH 80 74 | 20 | 50 | 143 | 78

153 | 6 15| 5 | 650 | 52 | 40 | 12 | 21

Type | Bi5 | B16 | B17 | Big | B9

D2 D3 L3 L4
DU |y | [ D4 D5 [~L1] L2 +0,05 | +01

APH 50 97 | 48 | 69 | 22 | 32

M8 | 8 8 M8 | M8 |296 | 28 [36,5| 55

APH 63 106,5| 54 | 79 |25,5| 39

M8 | 8 8 | M8 | M8 |309| 28 [36,5| 55

APH 80 150 | 76 | 108 | - =

M10| 8 8 |M10| - |[455| 42 | 50 | 80

L5 L6 L7 L8
Type w01 | 102 | 005 | w01 | 9

Lo |t |L2| s
+01 | #01 | %01 | h9

APH 50 11 | 32 | 27 | 30 | 143

30 |355( 21 | 19

APH 63 11 132 | 27 | 30 | 152

29 |40,5(16,5| 22

APH 80 15 | 50 | 40 | 50 | 225
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Spannen

ALPHA Series Standard Clamp APH 40.5 H BR2 A60

APH...
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—— P ﬁ ha ) v =T o M6/ deep
i 0 = o
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) @ | 1 g & ° it
o | & o g/ 4 4 g
ﬁ MBN D decp | O o~
- . 12+0.4 EE}
QBHT/E A
weesp :;‘ 4702
- ﬁ i'E M
[ = ) ]
- ¢ "8\ R | v
. £ = T
— Compact clamp with curve- g 1] v 'y
. . alve i
driven mechanism for constant ] :1 release 28
clamping force and applied L 60 _ T A¥
force holding )
- Enclosed monocoque housing View A MGrgdoey  O6H7i decp
. . 73]
made from aluminum material 86 H7 #9 \ -
— Fork-type clamp arm with , BT
standard hole pattern for o THeaal a 0L 1o
. ™ 0 R L =/ = m_o
mogntlng F:ontour blogks i — ryied ekt
— Cylinder size 40 mm dia. 15.5+0.2005 @
— Opening angle adjustable 40,5402 ~
from 5° to 135° Withaut elamp arm: AOQ i
- Pneumatic locking of the end APHZ...
positions
_ 67 -
Optional: 5
— Inductive sensing =
(weld-resistant for closed and —
open positions (T12))
2
<
&
w0,
X
Order code TUNKERS

Ordering example:

APH 40.5 H BR2A60 T12 Position sensing:

...TOO without position sensing

...T12 24V inductive position sensing,
1 output with integral LEDs,
insulated as per DIN VDE 0100

L Position sensing
— Arm and jaw with clamping screws
> pneumatic self-locking
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Subject to technical modifications.

Piston @ Please note!
— Fiston External flow control valves must be
— Type fitted during assembly.
A Clamping Piston .
Max. holding Weight
Type torque at 5 bar
P torque (Nm) q (Nm) (mm) (kg)
APH 40.5 120 120 40 2,4




Spannen

Universal Clamp U/U2 50, 63, 80 A10 =
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Patented

— New standard series

- Universal clamp with
force-optimised knee-lever
mechanism

— Compressed air consumption
reduced by approx. 30% by
using smaller cylinder
diameters of 50, 63, 80 mm

— Optional weld protection using
Gliss coating

— Both pneumatic connections in
the base plate

Position sensing variants:

...T24.1/.4  Without plug adapter

...T24.2/.5  With straight plu adapter (standard)
...T24.3/.6  With plug adapter 90° angle

Opening angle:
Stepless adjustable in the range of 5° to 135° (type U 50/63), 10° to 135° (type U 80)

G Ordering example:
Max. holding Weight U50 W A10 T24.2
Type torque at 5 bar -
yP torque (Nm) a (Nm) ~ (kg) B .
- Position sensing

U/u2 50 800 160 3,5 - Clamp arm variants
u/u2 63 1500 360 4.8 — On request: Weld spatter-resistant coating for the housing
U/U2 80 2500 800 11,6 - Type

Type Bl | B2 | B4 | B5 | B6 | B7* tBof B9 5(?2 E(H 5312 BI3 | B14 | B18 | B19 | B20 ng ot [ %2 |03 | o405 | L1

U/U2 50 48 |144 | 65 |65 | 12 | 30 | 93 | 9 | 30 | 92 | 30 | 41 | 82 | 12 |195|10,5| 34 | M8 | 6 9 8 |G 1/8| 286
U/U2 63 48 | 144 | 65 | 7 12 |80 | 983 | 9 |30 |92 |30 |576|115| 12 | 21 | 11 | 37 | M8 | 6 9 8 |G1/4| 329
U/U2 80 68 | 179 | 65 | 8 12 | 50 {134 | 9 | 30 |119| 30 |67,6|135| 15 | 24 | 20 [50,5|M10| 6 9 8 |G1/4| 473

L4 L5 L6 L7 L8 L9 L18 L20
Type 21 B | o1 | s02 | s00s | +01 | so0 | sop | O | ML | hgos | M9 | dop | 21| ko

U/U2 50 166 (16,5| 28 [51,6(36,5| 55 | 11 | 32 | 20 | 69 |34,56| 27 [141,5| 30 | 45 | 19
U/U2 63 175 (16,5| 28 |51,6(36,5| 55 | 11 | 32 | 20 | 79 |39,6| 27 [141,5 30 | 48 | 22
U/U2 80 257 | 29 | 35 | 70 | 50 | 80 | 15 | 50 | 25 | 108 | 63 | 40 [ 190 | 35 | 65 | 30

Subject to technical modifications.
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Standard Clamp Dual-Arm Clamp K...AS
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12
— Compact clamp with knee-lever
mechanism for powering two
clamp arms
— Over-centre locking
— Enclosed housing made from
aluminum material
— Oblong-section cylinder, size
@ 40, 63
— Two fork-type clamp arms with Ordering example:
standard hole pattern for K40AS A10 Ti2
mounting one contour block in . Position sensing system
each Clamp — Clamp arm variants
— Opening angle max. 2 x 90° - Type
Order code TUNKERS position sensing systems:
; . ...TOO without position sensing
Optlonal_' . ...T12 24V inductive position sensing, 1 output with integral LEDs
- Inductive sensing
(weld-resistant for closed and Clampingiioial S Eiton Weight
e Type at 6 bar 9] (ka)
open positions) N) (mm)
K 40 AS 550 40 3,5
K 63 AS 1000 63 5,8
B3 B4 B7 « | B10 | BN B13 | B14 B16 | B17 | B18 D1 D2
Type B1 B2 +0,1 +0,1 B5 B6 +0,05 B8 B9 +0,05 | 01 Bi2 +0,2 N9 B15 +0,02 | #01 +0,1 B19 H7 +0,1 b3 D4
K40AS |110| 97 |38 | 55 |[125| 11 |50 | 38 | 25 |585| 84 |[260| 20 | 8 | 6 |20 | 11 |32 | - | 6 |[M6| 8 | 6

K 63 AS 144 1130 (36,5| 55 | 140 | 12 | 55 | 49 | 45 |71,5|105 (319 | 30 (12 | 9 | 30 | 11 | 32 | 15 | 10 |[M10| 8 6

Type b5 | o6 | D7 | L1 | 2| B3| w5 L +L072 8 | Lo | L1 | L2 | L3 | L }01055

L17 | L18* | L19 | L20 | L21 | L22

K 40 AS 7 | M8 |G1/4) 93 | 19 | 10 | 73 | 10 | 15 |46,56|107 | 35 | 5 70 | 15 | 55 | 20 | 47 | 30 | 36 | 3 | 34 | 36

K 63 AS 9 | M8 |G1/4{ 136 | 28 | 15 | 106 | 15 | 20 | 68 | 150 | 50 5 |106 | 20 | 68 | 34 | 48 | 30 | 52 | 35 | 45 | 50

Type S
K 40 AS 11
K 63 AS 19

Subject to technical modifications.
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Heavy Duty Clamp HD 100 AS
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clamping force of more than Nk i +lg _ !
20,000 N
— Toggle locked end Ll Y .
position : / #; +m@ N
— 2 functions in one clamp: for conrcrion G 4 —r A conmector G %
- internally-adjustable limit stop e 0
for precise positioning
- external preloading for difficult
clamping processes -——""f"f“
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Ordering example:

HD 100 AS A10-200Ti2v LR SB
L, Optional: Protective panel

— Right-hand air connection (LL = Left hand)
> Position sensing system at the front (T12H = at the rear)
> Clamp arm variants (Standard)

> Dual arm
- Piston @
— Type
Tpe | aisbar | swowiol | swewmor | Mountng | CESRC’ | weigh
(N) free air (bar) free air (bar) (approx. sec.)
HD 100 AS 20000 5 6 1/4 1 55,0

Subject to technical modifications.
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CLAMPING

':_ Electric Clamps

24V DC electric series

Electric clamps are compatible alternatives to pneumatic clamps. Prompted by the safety concept in factories,
they are powered by a conventional direct current motor with extra-low voltage protection. In
combination with an exceptionally robust trapezoidal thread spindle, the electrically-driven clamp, with virtually
similar dimensions, is an extremely compact and, at the same time, robust equivalent to the current compressed
air standard.

System configuration - Electric clamps

Driven by special
spindle/knee
lever mechanism

Self-locking facility with

Aluminum housing compatible with —_— - 3 T trapezoidal thread spindle

the pneumatic Series (similar arm [
and front mounting)

" Standard position sensing
cassette T12

b\ —_ Aluminum protective
housing with robust
standard socket

24V DC

high-performance motor
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Electric Clamps

Electric clamps with energy saving potential

The table below shows the energy consumption of a standard pneumatic clamp with a cylinder diameter of
50 mm, compared with its electrically-driven equivalent.

Spannen

3
*

Clamping

TM 8 stand-alone motor control panel to
drive up to 8 clamps, together with posi-
tion sensing with 8 component sensors

The basis is a clamp with a throat depth of 100 mm, an operating pressure of 6 bar and a 3-metre compressed
air hose with an inside diameter of 10 mm.

The table shows the values for energy consumption, CO2 emissions and the operating costs for 1,000 cycles
per day, per year and over a project duration of 8 cycles.

Comparison between pneumatic and electric clamps

50er Series; 135° Opening angle

Pneumatic clamp (V)

Electrically-driven
clamp (EK)

Single clamp

Single clamp

Energy consumption (at 6 bar) m [kWh]
Energy consumption (I or kWh) (cycle) 1,71 0,00003
Energy consumption (cycle) clamping station incl. 350 /
compressed air feed hose (3m) >> 1,8 | ¢

Energy consumption (0,13 kWh/m?3) [kWh] [kWh]
per day (1.000 cycles per day) 0,46 0,03
per year (250 day) 114 7,50
during the project (8 year) 915 60
CO2 emissions (600 g/kWh) [kgl [kgl
per day (1.000 cycles per day) 0,27 0,02
per year (250 day) 69 4,5
during the project (8 year) 549 36
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Spannen

Electrically-driven Clamp EK...
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— Electrically-driven clamp with L)
integrated knee-lever mecha- Lz
nism
- Inductive sensing,
weld-resistant for open/closed

pOSition #D7 23 c\onnecl.'nr
— Housing and principal

. . . . B2 Clamg arm
dimensions compatible with the il

variants:

. . G
pneumatic series =
. AN S # .
— Powered by a 24 V direct . " : 0
current motor Ao S > 5
— Opening angle infinitely mze B g Jel— __J_-JL_/
adJUStable In the range BY _| Bwo Without clamp arm: AQG =
5to 135° =
Ordering example: Order code TUNKERS position sensing systems:
EK50A10 T12 135° ..T12 24 V inductive position sensing, 1 output
with integral LEDs
> Opening angle
. ) Please note!
— Position sensing system Tinkers drive variants required for operation.
- dependent on Piston @
— Type
Clamping q Operating Dimensions 7
Type torque at 5 bar '}A;)é'ugo(lﬂ'rg? voltage (I x w x d) W(i'g)ht
(Nm) V) (mm)

EK 25 25 75 24 212x52x70 1,5
EK 40/40.5 120 200 24 306,9x95x54 3,15

EK 50 160 800 24 328,5x111x68 4,3

EK 63 380 1500 24 370x118,5x78 7,3

EK 80 800 2500 24 485x110x185 15

Subject to technical modifications.
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':_ Pin Clamps

Competence with Underbody Clamping Technology

Hook clamps, UZ clamps or underbody clamps — many terms are used to describe this special clamping tech-
nology, particularly when used for clamping the complete underbody subassembly. In this case, the components
are usually positioned on four to eight underbody clamps with the aid of a centring pin and clamped by means
of a centring pin located in the hook. With this integrated configuration, in which the two functions — clamping
and centring — are combined in one product, underbody clamps are also suitable for use as compact gripping
tools in robotic gripper systems. For the reproducible clamping of high-strength steels and aluminum compo-
nents, we can devise special underbody clamping concepts with compatible, surface-treated centring pins.

Greater flexibility with the ALPHA curve-driven mechanism

— The ALPHA curve-driven mechanism compensates variations in the part (e.g. in the case of casting materials)
and is also suitable for clamping multiple models, with the cycling function (3 mm and higher).

— Clamping hook motion with optimum displacement profile, e.g. in the case of collar punches.
— Oblong-section cylinder for a totally slim tool profile.

— Locking solutions:
a. Mechanical braking system for a secure stop position of the clamped setting
b. Pneumatic back-pressure valve, which retains the air in the cylinder in the event of a loss of pressure.

APH-pin clamps with 3 mm power stroke

ALPHA power curve

3 mm
Gate guide
of the hook -
@
APH 60 FUZ H
with pneumatic
holding valve
APH 60 FUZ B

with mechanical locking

Typical applications

Underbody clamp for mounting the floor after the Underbody clamp with fitted and positioned floor
roller conveyor has been lowered assembly
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— Underbody clamp for centring
and clamping in workpiece
opening

— Centring fitting produced to Geametr zal shapes o the centing pins
specifications, with a diameter
of 10 to 16 mm S nE s

— Clamping hooks with gate T
guide, powered by the L B i
pneumatic cylinder integral with Lo 39
the housing

— Enclosed housing, made of
aluminum and with mounting
hole patterns on the right and
left sides

35

Optional:

— Position sensing
(weld-resistant for the closed
and open positions (T23))

Ordering example:
K50z T23 A 13 1,5

L Plate thickness X’
> Pin diameter ‘D’
> Pin shape
- Position sensing system
- Type

Order code TUNKERS position sensing systems:
...T23 Magnetic position sensing, incl. 2 magnetic switches mounted on the clamp

Tyoe Max. holding |Clamping force Weight
yp force (N) N) (kg)
K 25Uz 160 160 0,9

Subject to technical modifications.
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Pin Clamp K 32 UZ

— Underbody clamp for centring
and clamping in workpiece

opening

— Centring pin with a diameter of
20to 40 mm

— Clamping hook powered by the
pneumatic cylinder by means of
a knee-lever mechanism

— Enclosed housing, made of
aluminum and with mounting
hole patterns on the right and

left sides

Optional:

- Inductive sensing
(weld-resistant for the closed
and open positions (T12))

F
E
g
E
&
"
o
Optonal suppol — xl
5 | 51 o
a
)
g
7 1
. 3
J — 1 ¥ 2
T (=]
T —
L1
IO
74
G 1"
Cover panel
rermavatle
G 18" ‘j E
- 161 -
£
Centting pin forms
Shape A Shape B Shapz C Shapc— N_
without pin
. I g .
(187 s ER
. r 4t
LBl
Typical sensing mechanism:
K32UZ A 30 45 T12 X=4,2

— Type

 Pin diameter D1

 Plate thickness X

- Position sensing system
> Support height L2

> Centring pin variants

Order code TUNKERS position sensing systems:
...TOO without position sensing

...T12 24V inductive position sensing, 1 output with integral LEDs

F Clamping force ;
Max. holding Weight
Type force (N) at (6;;\‘ ?ar (ko) L1
K 32Uz 2500 1800 2,4 203

Subject to technical modifications.
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— Underbody clamp for centring
and clamping in workpiece
opening

— Centring fitting produced to
specifications, with a diameter
of 15to0 40 mm

— Single or dual clamping hook
with gate guide, powered by
pneumatic cylinder integral with
the housing

— Enclosed housing, made of
aluminum and with mounting
hole patterns on the right and
left sides

Optional:

— Inductive sensing
(weld-resistant for the closed
and open positions (T12))

— Locking unit for locking the
clamping position in the open
and closed position

.M
Support plate ‘
Adjustrrie T\\\\ &

chsc

Pin Clamp KN 40 Uz

I

L1 KN 4D LUZB
L1 Kk A0 UZ

I B =
.. E w
a8y
Typical sensing mechanism:
KN 40 UZ 1 A 30 45

> Hook position

- Type

r
|

Spannen

3
*

Clamping
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u
g
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B ™
Pl
= \
_'_'_i__ g _ _ _
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& SRR ) I ()] &
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Clamp KNAILZ - =13 ﬁ oced
PN
Clamp KN 40 UZE _ = —~=—~/
™. Lacking urit \ /-
/' @ [yt ies]
Aslease KM A0 L = %- -
Release KN 43 UZB -5 | o [
g . i
®
@
L]
Hoak positions
Ligsic position Hock Dual Foak [ al hoox
ralgted 18 olfeer
/|‘\_ [’\/|\] '_( \_:Il/[\_‘
N PN FA AR
Centring pin variants
S1ape Shape Skape Shape
w thout oin
SN L Ty o T
i ; ) ) ¢ YA
K _/'J ' R ] L __,f' i
_B1
600
Ti12 X=4,2

 Pin shape

 Plate thickness X

L Position sensing system

— Support height L2
 Pin diameter D1

Order code TUNKERS position sensing systems:
...TOO without position sensing
...T12 24V inductive position sensing, 1 output with integral LEDs

Max. holding | Clamping force Weight
Type force (N) N) (ka) L1
KN 40 UZ 500 500 2,3 179
KN 40 UZB 1000 500 2,8 238

Subject to technical modifications.
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Spannen

_:_ Pin Clamp K 63 UZ
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— Underbody clamp for centring
and clamping in workpiece

opening

— Clamping function with plate
thickness compensation

— Centring pin with a diameter of
20to 40 mm

— Single or dual clamping hook
with gate guide, powered by
pneumatic cylinder integral with
the housing

— Enclosed housing, made of
aluminum and with mounting
hole patterns on the right and

left sides

Optional:

- Inductive sensing
(weld-resistant for the closed
and open positions (T12))

— H: Pneumatic self-locking

— B: Mechanical piston rod

O
3
Wl @
Bl £
| =
al 2
= =
Optional suppon —— E g
- wvi| &
il I
=] O
. =
- -
T ow
o~
8
i} i
13065
1 66 6.5
o
! o
Z3) N 5

Typical sensing mechanism:

K63 Uz 1

Order code TUNKERS position sensing system:

i

1

: =
—3 X
© | -
st e | o _
b =}
vt Fant
4 = ﬁ I
h ®ta
b b
& -
= ™
e =
= [ &
=)
= .
A L
— marual
untocking
¥
6 =
4 H I’
B v 1
D54
I
Clamp — "~ Unlock
Hook positions
2 3 4
Haow Dual hook Dual hook

Basic position

Shape

rotated 180° offsct
A My o T\, AR
\ , ARRN l{
Centring pin variants
Shape Shape Shape
without pin
- ] - P s 1
I 3 ) pay | =
< ' - ' N ]
: Y
i *,
807

30 45 T12 X=4,2
 Plate thickness X

Position sensing system

 Support height L2
- Pin diameter D1

 Centring pin variants

...T12 24V inductive position sensing, 1 output with integral LEDs

locking
— Hook position
- Type
...TOO without position sensing
Max. holding | Clamping force Weight
Type force (N) N (kg) L1
K 63 UZ 1200 1200 4,2 208
K 63 UZB 1200 1200 4,8 254
K 63 UZH 1200 1200 4,4 218

Subject to technical modifications.
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Pin Clamp K 60 UZ
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— Underbody clamp for centring 166
and clamping in workpiece G024 =
opening g

— Centring pin with a diameter of C Houk positions
20 to 40 mm E B Basic pj:usitioﬂ

— Clamping hook powered by the -

. . ./. \':
pneumatic cylinder by means of [ i i ]
a knee-lever mechanism :

- Enclosed housing, made of (eonteng pim varants
aluminum and with mounting Shape A Shaps 5 e
hole patterns on the right and NI e N
left sides W T 5 2

-81—

Optional:

- Inductive sensing
(weld-resistant for the closed
and open positions (T12))

Typical sensing mechanism:

K 60 Uz 1 A 30 45 Ti12 X=4,2
) L, Plate thickness X

 Position sensing system
> Support height L2
> Pin diameter D1
> Centring pin variants
> Hook position

- Type

Order code TUNKERS position sensing system:
...TO0 without position sensing system
...T12 24V inductive position sensing, 1 output with integral LEDs

Max. holding |Clamping force Weight
Type force (N) (N) at 6 bar (ko) =l
K 60 UZ 3800 3300 5,2 238

Subject to technical modifications.
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Pin Clamp APH 60

— Underbody clamp for centring
and clamping in workpiece
opening

— Applied force retention with
3 mm power stroke

— Enclosed housing, made of
aluminum and with mounting
hole patterns on the right and
left sides

— Inductive sensing
(weld-resistant for the open and
closed positions (T12))

— Optional mechanical locking (B)
or pneumatic self-locking (H)
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T Locking unit, only on B 2
wersion ‘B ]
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- | T Margion 1Y o .
with praumatic seli-locking "..\_ ,
Shape Version "B Kt ey
107 with mechanical safety brake 48
B 186 N
6011
ansna ‘3
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i i
-5 E 8
1 1
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Bagae position Haxok, Dual hok [ual hook
retaled 180° offsct
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Centring pin variants
Shape Shape Shape Shape
wilhout pin
s ' - "'\-.\. 4
oo . )
- T I 1
=3
Typical sensing mechanism:
APH 60 FUZ 1 A 30 45 T12 X=4,2

L. Plate thickness X

 Support height L2
— Pin diameter D1
— Centring pin variants
— Hook position

L Position sensing system

Subject to technical modifications.
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- Type
! ’ ! Order code TUNKERS position sensing system:
T Clargtpéng;;)rce Max. holding D(Ilmxevcsxl%r;s Weight ...TOO without position sensing system
yP N) force (N) (mm) (kg) ...T12 24V inductive position sensing, 1 output with integral LEDs
APH 60 FUZ 2800 2800 235x145x50 4,6
APH 60 FUZB 2800 2800 283x145x50 4,8
APH 60 FUZH 2800 2800 243x145x50 4,6



Pin Clamp SZ 50 UZ
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— Underbody clamp for centring [: ! — / H i
and clamping in workpiece ﬂ @) "
opening 5
— Additional lowering function for 15 €

the centring pin, in order to
release the workpiece prior to
removal

— With lighter-weight materials
such as aluminum, distortion is
prevented when the workpiece
iS I|fted Out Basic posit on z.«_sic s e Inzarred Al position .

G g hees rutrizgles: g b Careping I el acteel
Centorag e ewtendil

unel contring pan oo

— Power supplied to the clamp Dpiee S5 me 510We)
hook and lowering/with drawing
function via a separate

pneumatic cylinder & (\ s 3
— Optionally with one or two - ] : A o . | \__'[El .

clamping hooks TRt e [ ; J SRR J LRSS
- 15 to 35 mm dia. centring pin e b ;[-‘ m u
- Inductive sensing for every Al Tl

Working position 95 Opliclll'.Sﬂs‘l:lgﬂecm:’irggz;ndird:25 mm

Frease rate
Tiioe, Wit a S0 stioke, Tie pin s Ry inseted
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35
Typical sensing mechanism: Order code, TUNKERS position sensing
§z50Uz 25 T31 D X system:

‘ L, Material thickness ...T31 Inductive sensing, 3 outputs

> Pin diameter
L Position sensing system
— Stroke (Option: 50 mm)

— Type
Clamping force ! Dimensions .
Type at 6 bar M?:; Ct;o(lgl)ng (Ixw xd) W(i'g)ht
(N) (mm)
SZ 50 UZ 3000 3800 319,5x95x95 7,5

Subject to technical modifications.
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Spannen
Clamping

— Underbody clamp with
fully-retractable clamping hooks

Pin Clamp K 60 U

for clamping in component

opening

— Clamping hook powered by a
pneumatic cylinder acting on
the knee-lever mechanism

— Over-centre position locked

— Enclosed housing in the
aluminum version, with
mounting hole patterns on the
right and left sides

Optional:

- Inductive sensing
(weld-resistant for the closed
and open positions (T12))

Pivoting range 8a*®!
8.5 30*
: 240 235 12
X i
= N ==
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View 'A ME&/13 deep t% \

Typical sensing mechanism:
K6oU T12

- Type

L Position sensing

Order code TUNKERS position sensing systems:

..T12 24V inductive position sensing, 1 output with integral LEDs

Clamping force : Operating Piston .
Type at 6 bar HOId'?,\% force pressure diameter W(Ie(lg)ht
(N) (bar) (mm) 9
K60 U 3300 3300 max. 8 60 3,5

Subject to technical modifications.
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Swivel Units

@ TUNKERS

Ingenuity in series.



CLAMPING

= | swivel Units

The clamp arm or gripper arm of the pivoting clamp is attached directly to the piston rod of
the dual-acting pneumatic cylinder. With the stroke movement, the piston rod is rotated by 90°
into a gate guide. The clamp arm moves by a corresponding distance from the clamping po-
sition and releases the workpiece. Space-saving clamping concept with low mounting height.
The clamping force corresponds to the cylinder force. By virtue of the centralised location of
the piston rod, the maximum possible length of the clamp arm is limited. The pneumatic piv-
oting clamp is available as a modular unit and screw-in version.

System configuration

Standard arms, with and
without hole pattern

Piston rod with gate
guide in the cylinder
chamber

Attachment hole
patterns on multiple
sides

Piston with seal

Enclosed housing
made from
aluminum material
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Alternative versions

Product range

Screw-in version
Housing with external thread for insertion into the corresponding
circular opening in a mounting plate.

TUNKERS Swivel Units are available in two versions:

Modular unit
For screwing onto brackets or plates by means of the specified
mounting hole pattern.

- - A2
Swivel Units | .2,

Type SCBM 25 | SCB/SCT 25 | SCB/SCT 32 | SCB/SCT 40 | SCB/SCT 50 | SCB/SCT 63
Clamping 170 200 350 600 1000 1600
force (N)

Stroke (mm) 25 27 30 30 32 30
Locking No No No No No No
Weight (kg) 0.6 0.8 1 1.2 1.46 1,66
Dimensions | /= 35x35 | 125x55x35 | 145x60x45 | 145x70x55 | 162x85x65 | 162x100x80
SCB (mm)

Dimensions - 118x40 132x48 135x58 145x63 152x77
SCT (mm)
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Spannen

2| Mini-Pivoting Clamp SCBM 25-25

25
b ™
4 e '
] o <+
s
8
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- o4 £
3 :
@ AR
o T & O
- &
— Modular housing
—90° pivoting range
— Optional right or left pivoting
motion
— Basic enclosure made of 035
aluminum with integral
pneumatic cylinder
— Attachment options on multiple
sides
Optional:
— Magnetic position sensing
Clamping force | Clamping force Weight Ordering example:
Type at 5 bar rod at 5 barrod |inkl. Clamp arm _
extended (N) | retracted (N) (kg) SCBM 25-25
SCBM 25-25 220 170 0,6
Subject to technical modifications. — Type
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Optional:
Clamp arm

10 :Opening position
A

Clamping position X

1 %

I SR T =

| H k

R e S
@\ :

L2

n

=

a]

11,5

25 Strok

U

1

> JAir connections M3

Opening pasition
Pivoting range 807 27 to the le?t /

o

Clamping position ,"{’

Pivating range 90" =27 to the right \ Opening position

90°L TO3
L, Position sensing system

 Direction of rotation left (R = right)



Pivoting Clamp SCI...
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— Screw-in version ' )
— Optional right-hand or left-hand _ D4 -
pivoting
- 90° pivoting range
— Aluminum basic enclosure with P
integral pneumatic cylinder and T .
pivoting mechanism s
— Attachment by external thread LY
— adapter for mounting the clamp |
arm /
/ Pivoting to the left = L
Optional: _
— Clamp arms:
refer to ‘Accessories’
1
!
iy
NG
\°\
Ordering example: Accessories:
Dependent on .
Type Total stroke pistgn e el vl Weight Force (F) SCT 25 R Clamp arm, keyway nut,
(mm) (mm) (kg) (kN) L. Right pivoting threaded flange and adapter
SCT 25 28 25 0,660 0,2 — Piston @ R - Right pivoting
SCT 32 30 32 0,90 0,35 . Type L - Left pivoting
SCT 40 29 40 0,970 0,6
SCT 50 28 50 1,230 1,0
SCT 63 30 63 1,430 1,6
Type D1 | D2 D3 D4 D5 | L1 |12 |13 |14 |15 |16 |L7 L8| L9
SCT 25 14 | M5 | M40x1,5 [395| Mo | 28 | 74 | 16 | 3 |43 | 70 | 28 | 14 | 14
SCT 32 16 |G1/8| M50x1,5 [47,5| M8 | 30 | 83 | 19 | 3 | 55 | 79 | 30 | 16 | 14
SCT 40 16 |G1/8| M55x1,5 [57,5| M8 | 29 | 87 | 19 | 3 | 59 | 83 | 29 | 15 | 14
SCT 50 20 |G1/8| Me5x1,5 [62,5|M10| 28 | 92 | 25 | 3 | 63 | 87 | 28 | 14 | 14
SCT 63 20 [G1/8| M80x1,5 | 77 |M10| 30 | 97 | 25 | 3 |66 | 92 | 30 | 15 | 15

Subject to technical modifications.
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Spannen
Clamping

— Modular construction

- 90° pivoting range

— Optional right-hand or left-hand
pivoting

— Aluminum basic enclosure with
integrated pneumatic cylinder
and pivoting mechanism

— Attachment options on multiple
sides

— Tapered adapter for mounting
the clamp arms

Optional:

— Magnetic piston for external

Pivoting Clamp SCB...

-
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Ordering example:

Order code TUNKERS position sensing
systems:

...TOO without position sensing

...TO7 Magnetic piston for end position sensor

7" - SCB 25 R TO7
pOSItIOI’] sensmg. ) L Position sensing system  Accessories:
— External magnetic switch L, Right pivoting Clamp arm, keyway nut, threaded flange and
dapt
— Clamp arms: _. Piston @ acaprer
refer to ‘Accessories’ - Type R - Right pivoting
L - Left pivoting
Dependent on .
Total stroke ; " Weight Force (F)

Type (mm) plstor(1 ngirl;':t)meter (kg) kN)

SCB 25 27 25 0,825 0,2

SCB 32 30 32 1,066 0,35

SCB 40 30 40 1,216 0,6

SCB 50 32 50 1,462 1

SCB 63 30 63 1,662 1,6

Type B1 | B2 | B3 | B4 | B5|B6 | B7 | B8 | D1 Dm2 D3 | D4 | D5 | D6 | L1 | L2 | L3 | L4 | L5 | L6 | L7 | L8| L9
SCB 25 8 |20 |17 | 40 | 40 | 55 | 10 | 10 (M8 | 6 | M8 | 14 | M5 | M8 |125| 82 | 78 | 15 | 30 | 30 | 27 | 14 | 13
SCB 32 12,5/ 30 | 18 | 45 | 45 | 60 | 15 | 15 | M8 | 6 | M8 | 16 |G1/8| M8 |145| 95 | 90 | 20 | 30 | 35 | 30 | 14 | 16
SCB 40 15537 | 21 |52 [ 52 | 70 | 15| 15 | M8 | 6 | M8 | 16 |G1/8| M8 |145| 95 | 90 | 20 | 30 | 35 | 30 | 15 | 15
SCB 50 215| 46 | 26 | 66 | 66 | 85 | 20 | 15 |M10| 8 |M10| 20 |G1/8|M10| 162 | 105|100 | 20 | 40 | 40 | 32 | 15 | 17
SCB 63 28 | 60 | 30 | 80 | 80 | 100 | 20 | 15 |[M10| 8 |M10| 20 |G1/8|M10| 162 | 105|100 | 20 | 40 | 40 | 30 | 15 | 15

Type L10 | L11 | L12 | L13

SCB 25 35 |16,5(44,5| 15

SCB 32 45 |18,5| 51 | 20

SCB 40 55 | 17 | 52 | 20

SCB 50 65 | 21 | 53 | 20

SCB 63 80 |19,5| 53 | 20

Subject to technical modifications.
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Accessories for Swivel Units

Standard Clamp

Special arms on request

Arm
Material: High-strength aluminum alloy,
Hart-coat®
Type B1 B2 B3 L1 L2 @D1 | oD2 | @D3 D4 | Weight
©
PSZS 25 66 6 50 16 6 14 9 14 M6 210
PSZS 32 80 9 60 19 7 14 9 16 M8 240
PSZS 40 90 9 70 19 7 14 9 16 M8 270
PSZS 50 105 10 80 25 9 17 11 20 M12 380
PSZS 63 115 10 90 25 9 17 11 20 M12 | 430
Clamp arm for attach-
ing contour blocks
Material: Steel, burnished :
Bi |
Type B1 B2 B3 B4 B5 L1 L2 |@.D1|@D2 | @D3 | D4 D5

20,1 0,02 20,1 HT

PSZSA 40 91 54 6 20 10 22 7 14 9 16 6 7
PSZSA 50/63 | 125 | 70 10 30 15 28 9 17 11 20 6 9

Adapter for clamp
arm mounting

Material: Steel, burnished

Suitable for complete
clamping fixtures

Type B1 B2 B3 L1 L2 L3 L4 dia. D1 | dia. D2
0,1
PSSA 25 50 38 25 24,5 12 28,5 25 5Y5) M8
PSSA 32/40 60 45 30 29 18 33 30 7 M10
PSSA 50/63 65 48 32 32 18 36 32 9 M10

Threaded flange

For screw-in type pivoting clamps
Material: Steel, galvanised

Screw-in flange with four mounting holes
Secured with locknuts.

Type B1 B2 B3 @ D1 @ D2 Wa(ei?ht
9
PSZG 25 50 37 9 M40x1,5 515 80
PSZG 32 60 45 12 M50x1,5 6,5 100
PSZG 40 65 50 12 M55x1,5 6,5 120
PSZG 50 75 58 15 M65x1,5 8,5 150
PSZG 63 88 70 15 M80x1,5 8,5 200

Locknuts

For screw-in type pivoting clamps
Material: Steel, galvanised

For use with hook spanners.

Type B1 B2 L1 @ D1 0 D2 @ D3 Weight
(©)]
PSZK 25 7 8 3,3 49 56 M40x1,5 63
PSZK 32 8 8 3,8 60 68 M50x1,5 84
PSZK 40 8 8 3,8 67 75 M55x1,5 106
PSZK 50 11 9 4,3 76 85 M65x1,5 132
Subject to technical modifications. PSZK 63 " 10 43 91 100 M80x1,5 180
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Manual Clamps
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CLAMPING

':_ Manual Clamps

Secure clamping of car body components, for example, requires clamping forces of more than 200 to 400 N.
Therefore, TUNKERS professional manual clamps are based on automated clamping technology. They are
characterised by an integrated knee-lever mechanism for transmitted power, together with exceptionally robust
construction of the housing and the bearings. For this reason, TUNKERS manual clamps are also
suitable for use in series production applications.

System configuration

Integral knee-lever

mechanism
Hand-operated lever with
Clamp arm with hole ergonomic grip
pattern for mounting

clamping pads

Connection
on the front
side

External fixed limit stop
for defined position of

the clamp arm All bearing positions

with guide bushes

Solid steel plate housing

Typical applications

T5 Series Manual Clamp for prototype HKC 40 Manual Clamp in clamping fixture
construction
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Manual Clamp HKU 32 -Z—

HKU2 32
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— Hand-operated clamp with “
integrated knee-lever mecha- ;
nism and over-centre lock 2 o ¢
— Clamp arm with fixed limit stop 2
for reproducible end position
— Solid steel plate housing with
hole pattern at the front
— All shafts in the mechanism
inserted through bushes
— Hand-operated lever with
ergonomic spherical knob
— Clamp arm with hole pattern for .
mounting contour blocks \-‘\‘V'--\
2020.02 N
(6) I CONL
| I | | | A X
y Jeoeop—l=———5---—- \jj
26 H7 @7 L[ |
\20 20.02 ?
— | =
WEW A |
g
o ]| F
SN
g |
0 1 -~
e @
. +
==t &
| 120301
325
Type C{irrgﬂigg Holding torque Weight Ordering example:
(Nm) (Nm) (ka) HKU32  110°
HKU/HKU2 32 55 110 1,25 . Opening angle
Subject to technical modifications. — Type
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Spannen

*

Clamping

Manual Clamp HKC 40 B

HKCZ <DE

End positior detant for .
20tz 120" coening argle .

HKC 08 -
-+t |‘ |m| ’ HKGZ 408
- L o ; Y
% i l r:S Al t_‘_“;gd&: 170¢ :Jsil:r%;:g:é/’ \
' ) . " i
. l Esd S 4 ;ﬁf’”;;f o 2
f.ig'e opLnitg ang e UM 1F
TR
. ) 4
— Hand-operated clamp with N
integrated knee-lever mecha- Ansicht X
nism and over-centre lock
— Clamp arm with fixed limit stop
for reproducible end position
— Solid steel plate housing with
hole pattern at the front
- All shafts in the mechanism , 9" ,
inserted through bushes I_znf";. .
i H I 11 M |
- Hand-opgrated lever with ] Jodpoo IR — T E
ergonomic handhold s - 1
— Clamp arm with hole pattern - 2 e
for mounting contour blocks o
i =JI_=
|
Bty #|
g7 L | R
o 1 fo [lilf e
¢t
N
-+
' T ol__;_
34

Standard opening angle type HKC 40 B:

45°; 75° 120°

Standard opening angle type HKC2 40 B:

45°; 75° 96

Clamping Holdi .
olding torque Weight
T t
yPe N (Nm) (ko)
HKC 40 B 160 320 315
HKC2 40 B 160 320 315

Subject to technical modifications.
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— Hand-operated clamp with
integrated knee-lever mecha-
nism and over-centre lock

— Clamp arm with fixed limit stop
for reproducible end position

— Solid steel plate housing with
hole pattern at the front

— All shafts in the mechanism
inserted through bushes

— Hand-operated lever with

ergonomic handhold
— Clamp arm with hole pattern for

mounting contour blocks

Spannen

Manual Clamp HKC 50 -Z—

HKC2 58
v 2 /\
i w0
i
HKC 50 S S
wi b/ 2 7/
/ /
a4 N f 4 Max lovar s R300
I.— i Tned post a0 doTent for lll !
\ _E ! 45" 13 757 aoenng angle
T T T T
b gl :I :
1 1 030 ;
RN - kil
i) . ——
] ! 5 N
5 -
ogl® ;| o
- -] A 7| End ston tor
ey i 3 apenng a-gle
HE
)
A
—_
g ! Got? v
g
=y
iy
L]
™
For valegs || 2 lolaramcs al a aslanece of
80 rnen forn the poitt of iolalon oeokes

View A Do ]

Fo) l‘{i l

3:__,IOI

RO
|

: [-©
__,{_,
e

Standard opening angle type HKC 50:
45°; 75° 120°
Standard opening angle type HKC2 50:

Clamping

45°; 75° 96°

Holding torque Weight
T t

ype N (Nm) (ko)
HKC 50 160 320 3,2
HKC2 50 160 320 3,2

Subject to technical modifications.
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Spannen

2| Manual Clamp HKU 63

)

HKUZ 53 “
i N
.
i
S T
|
. e'“H” L
[ I 1 S
, =
- Hand-operated clamp with
integrated knee-lever mecha- A .
nism and over-centre lock
— Clamp arm with fixed limit stop optionat :
for reproducible end position End positon detent left L or ™, 1'x
i K K n_:]? 4 “,- ar?penl. 5 angles PSS
— Solid steel plate housing with &0, 96 120
hole pattern at the front
— All shafts in the mechanism
inserted through bushes
— Hand-operated lever with i
ergonomic spherical knob g
— Clamp arm with hole pattern for .
mounting contour blocks 1) I i
ot I 2} _ o 4 I
=y 3 L : I
L 1
eg Al e
34
e
Wi A : _
g g [l J1l5
[ 'dJO P g'
ilLA :
L Hle O
PN ) P
M1
3'o ]
Typ e Cxampla:
Frd position detent left
G - Ordering example:
Type @E’Z’Qg H°'d‘(';\‘léln}|§’fque V\/(ig)ht HKU63 RR 60°
(Nm) > Opening angle
HKU/HKU2 63 160 320 3,2 > Optional: End position detent on the right (RL= left)
Subject to technical modifications. - Type
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— Hand-operated clamp with
integrated knee-lever mecha-
nism and over-centre lock

— Clamp arm with fixed limit stop
for reproducible end position

— Solid steel plate housing with
hole pattern at the front

— All shafts in the mechanism
inserted through bushes

— Hand-operated lever with
ergonomic spherical knob

— Clamp arm with hole pattern for

mounting contour blocks

HKU2 TO

LH

- 2

57

Spannen

Manual Clamp HKU 70 -Z—

135

Ol

Fazamag g

Clamping - .
Holding torque Weight
Ty t
ype (Nm) (Nm) (kg)
HKU/HKU2 70 700 1000 11

Subject to technical modifications.

2T

epHT -

ks

-
&

!

l—
l
LT

L 8,

5]

[ %

T
e — e N |
L1

.oW
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Spannen

*

Clamping

Manual Clamp MK 50/63.1

’ MK2... .1
i f— M opeing
q .”a-lgle 1207
LIt : °+'
L =
i al |8z¢ 2 N
WA Sy
d g A
P @ pIn BY £,/82h Qe \
- .m[ o S -
R S B11 @j - ?/ 57822 ceed o
" L I"_-f“_ s :.'
: N I+ B1Z L,
. # ¥ F . = w as © | ' g !
(] W TR /6 cemp s/ iy L i _."‘T‘ ;
y ¥ |W@__“&%‘ Novars s L w1 SO
1 22 Q—"Qﬁq
]
- - L ' Hona-zoeraten lever and adocter suppl ed LL' \ L=
= ' - aractiche) ardl von be Hited o 2Arer the left | BiZ
823 . 2+ the tight 84
. ___&2s |
— Hand-operated clamp with |
integrated knee-lever mecha-
nism and over-centre lock
— Enclosed aluminum housing
- Compatll?le with Compam ; 4%3 @
pneumatic clamp V 50/63.1 s B
- Hand-operated lever with SEU -
ergonomic spherical knob, can - -
. Ba b
be mounted on the right or left o sl e A
— Optional inductive sensing
(weld-resistant for closed or
open positions)
Ordering example: Tolerance for pin drillings + 0,02
MK 501 A10 45° for threaded rods =+ 0,1
— Opening angle
> Clamp arm variants
> Piston @
- Type
. Clamping Dependent on .
Max. holding ; Weight
Type torque (Nm) t?’\rlc#:)e 9 (quz:?n (kg)
MK 50.1 800 160 50 5,8
MK 63.1 1500 380 63 7.9
B3 .| B8 B10 | BI1 | B12 B15 N
Type BI | B2 | | B4 | B5 | B6 | B7 | | BO | oo cor | o0 | B13 | B | Ly |BI6*| BI7 | BI8 | B9 | B20 | B2 | B22 | B23
MK 50.1 48 |144 |10 | 64 (65| 10 |30 | 93| 9 |30 | 92 |30 | 47 | 94 | 23 | 50 | 45| 11 |35 (95| 12 | 12 | 45
MK 63.1 54 (144 10 | 64 | 75|10 [ 30 [ 93 | 9 (30 | 92 | 30 |53 |106| 23 | 50 | 75| 11 [ 35|95 | 12 | 12 | 52
D2 D4 | D5 4[5 |[L7]| LWL 12 L] 04 [ L5
Type B24 | B25 b1 H7 03 H7 H7 b6 L1 L2 L3 +0,1 +02 | +0,05 | 0,06 | +01 +0.2 L10 L1 +0,05 L13 +0,1 N9
MK 50.1 30 |74 [M8| 6 | 9 | 8 | 10 [M10|218 (178 | 35 | 28 |515(365| 55 | 11 | 32 | 20 | 68 | 55 | 45 | 10 | 12
MK 63.1 30 |80 [ M8| 6 | 9 | 8 | 10 |[M10| 243|209 | 61 | 28 [515(|365| 55 | 11 | 32 [ 20 | 78 | 55 | 45 | 10 | 12
L16 118 S
Type w0 | 17 | s | 119 | 120 | 121 |
MK501 [715]| 78 | 27 | 144 [141,5| 68 | 19
MK63.1 |[715]| 86 | 27 | 144 [1415| 86 | 22

Subject to technical modifications.
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Manual-Pin Clamp MK 32 UZ

- Hand-operated clamp with
integrated knee-lever mecha-
nism

— Component centred and
clamped with clamping hooks

— Centring pin @ 20 to 40 mm
as specified by the client

— Enclosed aluminum housing

— Hand-operated lever with
ergonomic spherical knob

B20-40

— Optional inductive sensing W 5 E - dl) pu IR |
. - | i 1 P — -
(weld-resistant for closed or gl T & ] RIS _ __—*—G |
open positions i . ' ® - t— 2
pen p ) —go  al -6 — o
o et - '
p+1
3 == T . 140
{E (=3
g 8
Certing pir waiants
Boape & Suape B gpshape C
Bx W
! N ~ =
; -1 1z - —| S -
: r_'.' o 7 nl
! — —
|
| 1
I I
! 1
' I Tolerance for pin drillings + 0,02
| for threaded rods + 0,1
|__ o
Type D1/Bx
MK 32 Uz 20/16; 25/20; 30/22; 35/25; 40/28 .
Ordering example:
] ] Piston ] ] ] MK32 Uz A 30
Type Max. holding |Clamping force o Dimensions Weight MK32 Uz B 30/22
force (N) (N) (mm) (mm) (k) ‘ o
— Pin size Dx, Bx
MK 32 Uz 2500 1800 32 329x140x50 2,4 _ Pin shape
Subject to technical modifications. - Type
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Manual-Pin Clamp M 400 Uz

— Hand-operated underbody
clamp

— Variable hook position

— Hand-operated clamp with
integral knee-lever mechanism
and locked end position

— Component centred and
clamped with clamping hooks

— Centring pin @ 10 to 25 mm as
specified

— Enclosed aluminum housing

— Hand-operated lever with
ergonomic handhold

— Optional position sensing
(weld-resistant for open and
closed positions (T23))

20 e
-t A
i 2
I, <] H
T |
. — ] 2
DY R '
=
(=]
u
j_E[ kA :
e ;
| i
< P S5, O
S o o
o 0% 0
W
L, [o=]
A 79 ) L~
Pasition sensing
TO3 optional
; = :
? : '
— — L
@ L = o8
—— T
%/; t
o ' ,."/.'}

Clamping heok position
Siandard 0°

Specify other angles in a clockwise seguence

Order code, TUNKERS position sensing system:

...TOO without position sensing system

...TO3 Magnetic position sensing, prepared for position sensing
...T23 magnet sensing, incl. 2 magnetic switches

Ordering example:

Subject to technical modifications.

1-80 |

MK400UZ 12 1,5 T03 O°
 Clamping hook position (Standard)
L Position sensing system
> Plate thickness ‘X’
> Pin@
- Type
Tyoe Max. holding |Clamping force| Dimensions Weight
ypP force (N) (N) (mm) (kg)
M 400 UZ 1000 400 220x55x36 1,2




Spannen

Manual-Pin Clamp MK 60 UZ -Z—

(e
L=
£
[

i H D1
Optiocal 4 } %
suppod a
\ )I(I'
s S AR N
; 3
| 30° T
L _— 1
S 9| ¢ 3
g &l & 8
- o
%
1=
[y
&
— Hand-operated clamp with t o I
integrated knee-lever mecha-
nism
— Component centred and
clamped with clamping hooks -
. . n 166 . E
— Centring pin 20 to 40 mm as g
specified . L
- Enclosed aluminum housing ﬁ L
- Hand-operated lever with | U[ R B
handhold B oy I
— Optional inductive sensing 80=01 Hook positons
(weld-resistant for closed and 1 2 3 4
oy Ba=zic positian Heook Dual ook Cual hook
open positions (T12)) rolated 180° oftsat
JELEN B R .
{ ; P | b ‘./ | \}_I
Seilerisrtyw
Centrirg pin variants
Shape A Shape B Shaps C i'::’;i";n
PR 1 £
- a b i EI
B
60"
Ordering example: Order code TUNKERS position sensing
MK6OUZ Ti2 A 30 systems: N ,
...TOO without position sensing
s Pin size ...T12 24V inductive position sensing,
_. Pin shape 1 output with integral 3 LEDs, 4-pole
> Position sensing system
- Type
Max. holding |Clamping force Weight
Type force (N) (N) (kg) H
MK 60 UZ 3800 3300 5,2 285

Subject to technical modifications.
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Spannen

_:_ Manual-Pin Clamp MK 60 U

r

¥ -

— Hand-operated clamp with
integrated knee-lever mecha-

nism

— Component clamped with

clamping hooks
— Enclosed aluminum housing
— Hand-operated lever with

handhold

— Optional inductive sensing
(weld-resistant for closed and

open positions (T12))

Ordering example:

Pivoltirg range

)

L N
]
B €
=a = =
= = 8

297.5

MK60 U T12 30
 Pin size
- Pin shape
> Position sensing system
- Type
Max. holding |Clamping force Weight
0 force (N) N) kg) =
MK 60 U 3300 3300 3,5 298

Subject to technical modifications.
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Order code TUNKERS position sensing
systems:
...TOO without position sensing
...T12 24V inductive position sensing,

1 output with integral 3 LEDs, 4-pole



Spannen

Manual-Pin Unit MSZK 40 =

B13
LB ., Be L.
g D2
. L1 ——
o £ pie
2 ST I SR
g f
=] < ! | N bt
- it I3 T o
N il N ant

D?

L8

i —

124
o
D5 L - -
i R 1
23 O
! o
T
L3
L1
L_)GMOCIESP‘___
& ¢ -odf L
Fl @ O )
D4
D58 des
L1019 L

40 Strake

L15

- Pin extraction and positioning
unit

— Standard mounting for centring
pins

— Knee-lever mechanism,
upper position over-centre point
locked

— Enclosed aluminum housing
with attachment options on Md max
multiple sides Pistan rod

— Hand-operated lever with
ergonomic spherical knob

— Optional inductive sensing
(weld-resistant for closed and
open positions (T12))

L7

: Available as an option:
Max. static | Dependent on f . . S
Type Stroke b e piston Weight ...T12  Inductive sensing 24V, 1 output with integral LEDs
MSZK 40 40 150 40 1,8
B1 .| B5 | B6 | B D1 | D2 | D3 D6

Type Y B2 | B3 | B4 02 | 402 | anus B8 | B9 | BIO | o w | D4 D5 | | D7 | D8 | LI 2 | L3 | L4 | L5
MSZK40 (325 5 | 50 | 30 | 60 | 30 | 11 [ 21 [375| 75 | 40 | 25 | 16 | M6 | M8 | 8 5 - |114| 45| 10 | 22 | 2
Type 6 | 17 |8 [ O[O [ L2 g L g

MSZK 40 10 | 75 |155| 11 | 32 | 10 | 55 | 47 |[22,5| 140

Subject to technical modifications.
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Manual-Pin Unit SZM 40

6?3:
> 5,
Sam Y T
o5 2
# ¢ "
‘%! gl _ !_{
- | :?'._ 2
o —— -
Gl O % 5
~ 1 T .
. (? 3@}' U H B4
Hogo | O
;,g x
. . g . . E
— Pin extraction/positioning unit,
manual operation
— Knee-lever mechanism, HE_i—"_ﬂ
upper position over-centre point ] i
locked 12 1
— Standard mounting for centring I
pins
— Housing with lateral mounting
hole pattern
- Hand-operated lever with o2
ergonomic spherical knob _
g _
Lo MEn
Ordering example:
SZM40  AO1 x40
L Stroke
> Adapter position
- Type
Max. static Dependent " Dimensions
Type S(:;?TI]()e transverse force| on @ Piston Vi/e(:(ggl;t Ixwxd
N) (mm)
SZM 40 40 150 40 1,8 254x75x45

Subject to technical modifications.
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Clamping

Manual Clamping Technology - Standard Product Range

The manual clamps featured in this section of the catalogue have been specially designed for high-volume
production in body assembly lines.

For clamping tasks without demanding requirements regarding clamping forces and idle times, we recommend
our catalogue of hand-operated clamps, which also includes fabricated steel versions.
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':_ Positioning/Clamping Cylinders

In addition to clamping tasks, pneumatic drive systems are used, for example, in machinery and fixture con-
struction for inserting and extracting centring pins. These products, known as pin extractor cylinders, must
convey the centring pin or the mountings precisely into the end position. They must also exhibit high levels of
extraction force, so that, after machining — spot welding for example — the centring pin can be extracted from
the component before the removal process begins. By virtue of their accurate guidance characteristics, ex-
tractor/positioning cylinders can also be used for feeding limit stops and contour blocks.

Positioning/clamping cylinders

TUNKERS linear cylinders combine in one compact housing the pneumatic drive mechanism, a very precise
one, and, in some cases, the guide rod is supported in two bearings, together with electrical position sensing.
In addition, the SZV series versions are equipped with a mechanical end position lock.

Zero-backlash
bronze-graphite bushes,
manually matched, ensure
precise guidance

High degree of accuracy:

excellent guidance capacity
due to long bearing support
for the piston rods

Gw'c.ie rod = piston r O,d , ‘Iﬁductive switch for Metal scraper protects
facilitates compact dimensions end position sensing the guide rod from
in the cassette version soiling, by weld spatter

for example
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Locating Pin Unit SZK 30 20 Stroke

o186,
25
z ] &
2 * ¥
wr
o= 1 @it N
o™ | x
e ] T T I 8
ol = = R
T ] i
I T
I b ]!
g4 ] "
]
‘ w D 3
i | =
135 r\|| # = @
Aty N | #T
AT é%};‘ ‘. S| > i
4 . ' ]
b g (5 &5
L . HOEN N u
o o ]
EE =
N o L NPy - 5
4 g
G|
— Compact housing made from
high-strength aluminum material ] i
with connections on multiple +I_‘_—_l|——4|‘
sides 77 ; —— L .. lalfalial
— Drive mechanism with |
circular-section cylinder ! | - N
' M12 position scnstng
(9@ 30 mm) for thrust and
extraction forces of approx. )
N 1
350 to 250 N | A
— Pushrod secured against T ' ==/
rotation, inserted in a bronze r "
bush L @ gl
- Integrated position sensing /
using inductive technolo 12 h
g gy (T12) I AR
- Total stroke 20 mm 4 | p
{ | :
Q4
Ordering example: Order code position sensing systems:
SZK30 20 Ti2 ...TOO witho_ut posjtion se_n_sing .
...T12 24V inductive position sensing,
> Position sensing system 1 output with integral LEDs
L Stroke
- Type
. Extraction force .
Stroke @ Piston Weight
Type (mm) (mm) e - (kg)
SZK 30 20 30 250 0,8

Subject to technical modifications.
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Spannen

2| Locating Pin Unit SZK 30.8

[lEl S | o
— ) _ — o - —

—

|

40 mm_Strok
20 mm Sirok,
7.5

35

i
'
iee

g /— M&E/10 deep
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Fam s R
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o
@aH710 dees L@y R
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M12

he

O

il
20
-

18

— Compact housing made from 80
high-strength aluminum
material with connections on
multiple sides A © a5*

— Drive mechanism with o = Imsmdew\‘
circular-section cylinder b
(@ 30 mm) for thrust and

Pasition sensing T1:

tated 90°
216 H7 [can ke rotated 907)

=
]
3

’_;
AN
I

) 20
35*
—

47

45

extraction forces of " Rl ix 1

350 to 250 N 8 — N F or_|
- Pushrod secured against - ‘55"'7’10“9”/ 1208

rotation, inserted in a bronze

bush

- Integrated position sensing
using inductive technology
(T12)

— Total stroke 40 mm

Order code TUNKERS position sensing systems:
...TOO without position sensing
...T12 24V inductive position sensing, 1 output with integral LEDs

Ordering example:
SZK 30.8 40 Ti12

L Position sensing
- Stroke: additional special stroke lengths (e.g. 20 mm) available on request

- Type
. . Dimensions
Type Piston rod dia. Extraction force| Thrust force Weight IRWRE
(N) ) kg) (mm)
SZK 30.8 30 250 350 1,3 160x45x45

Subject to technical modifications.
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Locating Pin Unit SZK 40/63

D2
R PN D1
= & - A a g & - &
SN . o e
L] L ] i HE
- i & )
L 1 o e g ? :
' 4 = N o Hea
. = I i
S O 3
[ — | '
o1 | o [x |
(¢ el 1. ! 8 | o ’
. ' —F o |1 o Te—
! ! s
i = > ol a ! | o] .28
* = | & Hlé | =
i ! ki |
o N o |
- . g | a4 o,
eI 8 g2 B hr = b 7 - g
“ I | B | -
. Fo | @ AL B : ——7=j 5
: LN, + | _—
R -
, , | i
— Secured against rotation | 1
— Slim housing made from B10 i | |
high-strength aluminum | | |
material ; | |-
— Drive mechanism using oblong- 2 i L@
section cylinder, @ 40 to 63 mm, B i i
for thrust and extraction forces B5 y
B3
of up to approx. 1200 N _ ] I S—
— Pushrod secured against rota- s e {f' N | e Section A4 g
tion, inserted in a bronze bush, % A5 P+-B
duplicated ' SO NI B ]
— Integrated position sensing . + —
using inductive technology msnodecs | l ‘ g7l &
-— — 0
— Total stroke 40, 60, 120 mm; o
. . B6 (D8} | &
intermediate lengths on request o
Stroke Max. static Dependent Weight Dimensions Ordering example:
Type transverse force| on @ Piston - Ixwxd ZK 2 T12
mm) N) o (mm) szkdo - ® S
SZK 40 40 150 40 1,8 195x75x45 — Position sensing
SZK 40.1 60 150 40 2,4 195x120x45 — Special stroke lengths (15 < 40 mm)
SZK 40.2 120 150 40 1,8 235x75x45 - Type
SZK 63 40 200 63 2,4 235x120x45 . - )
Order code TUNKERS position sensing systems:
SZK 63.1 60 200 63 2,3 355x75x45 ..T12 24V inductive position sensing,
SZK 63.2 120 200 63 3,6 425x120x45 1 output with integral LEDs
Type B1 | B2 | B3 |B4r|B5|B6|B7 | pgipg|Bio| 1| D203 pg|ps|D6|p7|p8|L1|Le|L3]|Ls]|Ls
SzK40 [325| 5 |45 (30 | 60 | 30 | 11 | 21 |375]| 75 | 40 | 25 | 16 [ M6 [ M8 | 8 | 5 |G1/8|/195| 45 | 10 | 22 | 2
SZK40.1 [325| 5 | 45 |30 | 60 | 30 | 11 | 21 |37,5| 75 | 40 | 25 | 16 [ M6 [ M8 | 8 | 5 |G1/8/235( 45 | 10 | 22 | 2
SZK40.2 (325| 5 | 45 | 30 | 60 | 30 21 (375| 75 | 20 | 40 | 25 | 16 [M8 | 8 | 4 [G1/8|355| 35 | 10 | 30 | 2
SZK 63 55 | 5 | 45 (30 | 60 | 30 | 11 | 21 | 60 (120 | 40 | 25 | 16 | M6 | M8 | 8 | 5 |G1/4|195| 45 | 10 | 22 | 2
SZK631 |55 | 5 | 45|30 |60 |30 | 11 |21 | 60 [120| 40 | 25 | 16 | M6 | M8 | 8 | 5 |G1/4|235| 45 | 10 | 22 | 2
SZK63.2 |55 | 5 | 45 | 30 | 60 | 30 21 | 60 [120] 30 | 40 | 25 | 16 [ M8 | 8 | 4 |G1/4|355| 35 | 10 | 30 | 2
Type L6 | L7 | Ls | L9 |L10] 4q [LI2] 45 |L14
SZK 40 10 | 7,5 [155| 11 | 32 | 10 | 55 | 47 22,5
SZK401 | 10 | 7,5 [155| 11 | 32 | 10 | 55 | 47 |22,5
SZK40.2 |10 | 6 |37 | 11 | 32 | 10 | 55 | 47 |225
SZK 63 10 | 7,5 [155| 11 | 32 | 10 | 55 | 47 |22,5
SZK631 | 10 | 7,5 [155| 11 | 32 | 10 | 55 | 47 [22,5
SZK63.2 | 10| 6 |37 |11 |32 | 10 | 55 | 47 |225

Subject to technical modifications.
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Locating Pin Unit SZKD 40/40.5

> P
-

il

— Slim housing made from
high-strength aluminum mate-
rial with mounting surfaces on
3 sides

— Drive mechanism with oblong-
section cylinder (@ 40 mm) for
thrust and extraction forces of
approx. 400 to 600 N

— Synchronously-driven guide
rods, with double bearing
support in the form of
graphite/bronze bushes

— If required, the pushrods can
rotate into the desired position

- Integrated position sensing

(T12)

Lr}

Orderin

SZKD 40

147

;

=g

g example:

=

i

Aoapier poslen B

.5 A13 T12 25 Stroke
 Special stroke lengths 10 < 40 mm

L Position sensing system

> Adapter position

x
&
¥
1E

Wza, tanvverse forcs 33k

> Piston @
- Type
’ Operating pres- - .
Type Extrac(EoNr)w force Thru(itN f)orce T Motg)tlng We(:(gr;t
air max. (bar) ~ g
SZKD 40.5 0,4 0,6 6 1/8 1,4

Subject to technical modifications.
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Order code TUNKERS

position sensing:

Mi =6 Ne

...T12 24V inductive position

sensing,

1 output with integral

LEDs
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— Direct-drive linear cylinder with
tandem piston rod

— Compact and robust basic
construction for precision
stroke and thrust tasks

— Slim housing made from high-
strength aluminum material,
with mounting surfaces on 3
sides

— Drive mechanism with @ 60 mm
oblong-section cylinder for
thrust forces of 1400 N

— Synchronously-driven tandem-
piston rod with double bearing-
support in the form of
graphite/bronze bushes

- If required, the pushrods can
rotate into the desired position

- Integrated position sensing

(T12)

Subject to technical modifications.
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Ordering example:
SZKD 63.5 BR3 60 T12
L Position sensing
— Stroke
- Type

“ersior A13

Warsinn AFI

Order code TUNKERS position sensing
systems:
...TOO without position sensing
...T12 24V inductive position sensing,
1 output with integral LEDs
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Positioning

Pivoting, traversing, lifting, rotating — these are typical functions that are the order of the day in the construction
of fixtures and installations and they are used, for example, to:

— swivel-in a welding gripper
— raise a complete subassembly to working level
— traverse a clamp in order to remove components.

In the majority of cases, straightforward cylinder or traversing axes do not satisfy the requirement in terms of
reproducibility and accuracy of control. Inevitably, in practice it is necessary to resort to special designs, con-
sisting of drive mechanisms, linear control, shock absorbers and switches, which are frequently newly-designed
for each particular application.

We claim that we are able to provide you with precise customised solutions — robust, compact, complete and,
in addition, tried and tested with car production.

With a view to offering a robust configuration for volume production, all the products described in this catalogue
feature enclosed housings, heavy-duty bearings, guides and defined end position settings with fixed limit stops,
mechanical locking and position sensing.



Swivel Units

Linear Units

Linear Cylinders

Rotary Units

2-27

2-43

Lifters

2-49
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Pivoting dump units
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Swivel Units

TUNKERS Swivel Units are industry-proven power tools for traversing loads up to approx. 100 kg at pivoting
angles up to 180°. With pneumatically- or electrically-operated cylinders, integrated knee-lever technology,
positive stop and position sensing elements, TUNKERS Swivel Units are genuine ready-to-use complete
systems.

Design principle

Robust swivel traverse with
defined threaded mounting
surface

Knee-lever mechanism for
secure end position and
high pivoting power,

High-grade quality bearing
with internal hard stop

support with axial and
radial bearings

Enclosed aluminum
housing protects all the
mechanical components

)4
4 [ 3
Mounting options at the ’ ‘
front and rear, optionally at
the side | | 2
*®

End position sensing
Forward & Back with M12
central connector

Pneumatic end position damping
for both positions

Pneumatic cylinder for
6 bar operating pressure

&0

5
Esdgntiddl Wvel] 300 B

[ ’

R vy
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Permissible pivoting weight as a function of the distance to the

center of gravity

P
al

=]

Pivoting mass [kg]

&

’
o

Lo

Opening and closing
times as a function of
the opening angle

Compressed air
consumption

for a complete work cycle
(open/closed) as a function of the
opening angle

K5F 63

KSF B0
—=K5125

=K% 180

——K5D 160

—K5 200
KSD 200

EG5 250

EGS 300

.._\‘F 13';' = & - &
distance to center of gravity [mm)]
1%
—+— o lond
B
i
DO, el
[
4 L n ] 109 s
Crpaning angle
Type Opening angle
15° 30° 45° 60° 75° 90° 105° 120° 135°
0,17 0,24 0,30 0,35 0,41 0,47 0,53 0,59 0,62
KS 80 0,20 0,28 0,35 0,42 0,49 0,56 0,63 0,69 0,74
0,37 0,52 0,65 0,77 0,90 1,03 1,16 1,28 1,36
0,32 0,44 0,55 0,65 0,76 0,87 0,98 1,08 1,15
KS 100 0,35 0,48 0,60 0,72 0,83 0,95 1,08 1,19 1,27
0,67 0,92 1,15 1,37 1,59 1,82 2,06 2,27 2,42
0,57 0,79 0,98 1,17 1,36 1,56 1,76 1,94 2,07
KS 125 0,63 0,88 1,10 1,30 1,51 1,74 1,96 2,16 2,31
1,20 1,68 2,08 2,48 2,87 3,30 3,72 4,10 4,38
0,97 1,35 1,68 2,00 2,32 2,67 3,01 3,32 3,55
KS 160 1,03 1,44 1,79 2,14 2,48 2,85 3,21 3,54 3,78
2,00 2,79 3,47 4,14 4,80 5,52 6,22 6,86 7,33
1,54 2,16 2,69 3,20 3,74 4,27 4,84 5,31 5,67
KS 200 1,61 2,25 2,80 3,33 3,87 4,45 5,01 5,58 5,91
3,15 4,41 5,49 6,53 7,58 8,72 9,82 10,84 | 11,58
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Mini-Swivel Unit KS 63

52
. . |
A
= =
- [ 5 v
- BEH _z0_ % 2
1 P @ '
= ﬁ e e N
~ :
Al 1
1 s
35 |1
g DBH7MD decp —-—
g E MB11 deop 23] 952 W1QIT T deep
! = =] O 0H7# 1 deep
5104
- Configuration with enclosed 1 & = -]
. . L
main body made from high- - o
strength aluminum material - :da
— Drive mechanism with oblong-
section pneumatic cylinder, o8] ot
@ 63 mm A M 40

— Force transmitted via

knee-lever mechanism . O Y 6O
- Locked end position AR
— Swivel traverse mounted on @fﬁ A
square-section shaft 1] e
— Pneumatic damping for open b e
position g 'g
— Drive shaft running in needle 1o of
roller bearings

— Maximum pivoting angle 135° R
— Stepless adjustment of the

opening angle from 45° to 135°

(with simultaneous adjustment

of the end position damping)
— Adjustment via the set screw in

the base of the cylinder

Ordering example:
KS 63 Ti2 45°

— Opening angle
- Position sensing system
> dependent on Piston @
— Type
Order code TUNKERS position sensing systems:
...TOO without position sensing

...T12 Inductive position sensing 24 V,
2 outputs without LED display

. . Dimensions
@ Cylinder Weight
T Tc N | d
ype orque (Nm) (mm) (ko) )Er\r:vnzn()
KS 63 23 63 6,8 335x106x78

Subject to technical modifications.
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Swivel Unit KS... .5

3 A

K52,
& i
s G ML
B "ml
= | l‘ T F
{ T
' ] o ) r oD |
¥ A I > :'!N."'J.":"' =1
] ! g i
1] .-I J 5 ,_"'T o .
KE... .5 A0 "
Extemal Emit stop "S°
on otk sioes, Witk
shimmakle clampmg [t
AL T claginn slage, please ::;:::iia;sm;c'
Snding acCecksalnhly of the _‘;"-Cilﬁs-l.:h .'_.,- of the
R © B ::g?:;:r;j?:”wmwﬁ - = | wnd pasition
p AhroiRke vahes
L - 3 8050
GAB
. . . . (G144 KS 805
- Pivoting dump units with Viaw A
optimised knee-lever
mechanism for constant torque
cycle
— Enclosed main body made '
from high-strength aluminum R XC > ©
. -
material JAe - 2 ma
. . ] o | 4=
— Powered by pneumatic cylinder, P o
L]
@ 80 to 200 mm t i@’ 500
— Locked end position
— Pivot arm mounted on
square-section shaft
— Pneumatic damping for the end Ordering example:
position KS 1255 (SG) S A01 LH T12 75°
— Drive shaft running in needle n o L Opening angle
roller bearings, with axial and  Position sensing system
radial bearings ~ g ahapecton
— Maximum pivoting angle 135° L. Pivot arm variants
— Built-in end position sensing L, External limit stop (incl. SG)
- Optionak BD Iocking unit s Prepared for external limit stop
 Piston @
- Type
Max. Transverse |Pivoting time at
Tvoe permissible torque 135° opening @ Piston Weight
yp torque ML max.| load MQ max. angle (mm) ~ (kg)
0-135° (Nm) (Nm) (sec).
KS 80.5 90 360 33 80 30
KS 100.5 140 380 33 100 35
KS 125.5 250 1000 33 125 65
KS 160.5 410 1000 33 160 75
KS 200.5 650 1000 43 200 85
Type B1 [B2| B3 |B6|B7 |B13|B16|B8|B19*|B20|B21| D1 | D2 [ D3 | pg | ps | D6 | L1 I L7 1 L8 4o 43
KS80.5 |145|288 | 140x62 | 18 | 12 | 50 | 60 | 30 | 85 | 16 | 10 [M12| 10 | 10 [M12|M16| 12 | 604 | 50 | 80 | 90 | 30
KS100.5 |145|288| 110 18 | 12 | 50 | 60 | 30 | 85 | 16 | 10 [M12| 10 | 10 [M12|M16| 12 | 602 | 50 | 80 | 90 | 30
KS1255 |176|370| 140 16 | 12 | 70 | 80 | 45 | 100 | 16 | 12 [M16| 12 | 12 [M16|M16| 12 | 730 | 100 | 140 | 120 | 45
KS160.5 |176|370| 180 16 | 12 | 70 | 80 | 45 [100 | 16 | 12 [M16| 12 | 12 [M16|M16| 12 | 746 | 100 | 140 | 120 | 45
KS200.5 |176 (370 | 220 16 | 12 | 70 | 80 | 45 | 100 | 16 | 12 [M16| 12 | 12 [M16|M16| 12 | 751 | 100 | 140 | 120 | 45

Subject to technical modifications.
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Vario-Swivel Unit KSV...

a Bx -
B B
i
'1-". * _|:¢-- L
L L&
| | A — ]
i & Gt P D19 e
0 | | L (o] —
= 1 14 &1 comtowg. 1 T o
1| [ 1, 83, = |
iy o - i w e | g |
KSV.. SABt
i_ﬁ'_ G v -t . .
THnoaTE vithel A0
end posiion
damping
— Enclosed main body made from
high-strength aluminum material VA
— Powered by pneumatic cylinder, Lo i = ¥= !
b W W Big
@ 80 to 200 mm - -
— Locked end position
. Wienw A
— Pivot arm mounted on square-
section shaft
— Pneumatic damping for the b
end position by
— Drive shaft running in needle Py G r “ g
roller bearings, with axial and e
radial bearings E & o
. . . in gt
- Maximum pivoting angle 135° 1 L
— Built-in end position sensing
— Vario-pivoting dump units with Ordering example:
stepless adjustment of the KSvi2s5 SG 3 AD1 T2 7‘5
opening angle il — Opening angle
_ Optional: BD Iocking unit - - — Position sensing system
— Pivot arm variants
o sz A
ik s e  External limit stop (incl. SG)
% £ — Prepared for external limit stop
- — Piston @
A - -
- Type
Max. Transverse |Pivoting time at Cylinder
Tvoe permissible torque load 135° opening @ Piston R = Circular- Weight
ypP torque ML max.| MQ max. angle (mm) section ~ (kg)
0-135° (Nm) (Nm) (sec). F = slim
KSV 80.5 90 360 33 80 F 33
KSV 100.5 140 380 33 100 R 38
KSV 125.5 250 1000 33 125 R 70
KSV 160.5 410 1000 33 160 R 80
KSV 200.5 650 1000 43 200 R 90
Type B1 | B2 | B6 | B7 |B12 |B13*|B15|B!17 |B18*|B19|B21 | D1 | P2 | D3 | pg | D5 | D6 | LT | L6 | L7 44+ LI27)| 44
KSV80.5 |[145|288| 18 | 12 [140x62 50 | 10 | 30 | 85 | 16 | 10 |[M12| 10 | 10 |M12|M16| 12 (680 | 50 | 80 | 90 | 30 | 60
KSV100.5 |145|288| 18 | 12 (110 50 | 10 | 30 | 85 | 16 | 10 |[M12| 10 | 10 [M12|M16| 12 (684 | 50 | 80 | 90 | 30 | 60
KSV125.5 |176|370| 16 | 12 {140 | 70 | 20 | 45 100 | 16 | 12 [M16| 12 | 12 [M16|M16| 12 | 805 | 100 | 140 | 120 | 45 | 90
KSV160.5 | 176|370 | 16 | 12 [ 180 | 70 | 20 | 45 100 | 16 | 12 [M16| 12 | 12 [M16|M16| 12 [ 820 | 100 | 140 | 120 | 45 | 90
KSV200.5 |176|370| 16 | 12 {220 | 70 | 20 | 45 100 | 16 | 12 [M16| 12 | 12 [M16|M16| 12 [ 825|100 | 140 | 120 | 45 | 90

Subject to technical modifications.
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Hydro-Swivel Unit KS... .5 H

i B2 g
L B1 = KS2....5 AD1
o \\ . .
10 :] \’-J. & ML /\r_‘ |
[ le=l I Yy sl B
| P A N 4. D520 deep 17
e I | f Zo lep | (I ©
= T4 ¢ | /)36 ) ._ggra;r;ee% —
5 KS..5A01 %,/ ] i i
External limit stop 'S’ 3
on both sides,
with shimmable
clamping pad
| & G1/4 p
Bl = pneumatically 1= =
i E] controlled o E'I . .
= stop valve =
— Pivoting dump units with
hydraulic speed damping and L o LT d {
emergency stop function 410
— Enclosed main body made from —_——
high-strength aluminum material KS... 5 A03 KS2... 5 A03
- Powered by hydraulic cylinder [\ =
@ 100 to 200 mm o,,-1ss | [ .
- Locked end position SR X
- Pivot arm mounted on square- et e N\
section shaft il T e MQ \J—l LB
. . @ 1 @ "\\
- Pneumatic damping for the t lefd 4t o s
ey e e . 8 2
end position = 5 =
— Drive shaft running in needle ' \ o
roller bearings, with axial and T
radial bearings - )
. . . External limit stop ‘S
— Maximum pivoting angle 135° on both sides, with shimmable
. . ey . clamping pad
— Built-in end position sensing
Ordering example:
KS 12565 H SG S A01 Ti2 75°
> Opening angle
> Position sensing system
 Pivot arm variants
 External limit stop (incl. SG)
> Prepared for external limit stop
 Hydraulic speed damping
- Piston @
- Type
Max. Transverse |Pivoting time at
Tvoe permissible torque load | 135° opening @ Piston Weight
yp torque ML max.| MQ max. angle (mm) ~ (kg)
0-135° (Nm) (Nm) (sec).
KS 80.5H 140 380 3,3 100 30
KS 125.5 H 250 1000 3,3 125 68
KS 200.5 H 650 1000 3,3 200 85
Type B1 | B2 | B4 | B6 |B13*| B16|B19*|B20|B21| D1 | D2 | D3 | pg | D5 | DO | LT 1 L7 1 L8 ) 4ou )y 43+
KS80.5H |145|288| 20 | 18 | 50 | 60 | 85 | 16 | 10 |[M12| 10 | 10 [M12|M16| 12 | 814 | 50 | 80 | 30 | 30
KS1255H | 176 (370 | 25 | 16 | 70 | 80 [100| 16 | 12 [M16| 12 | 12 [M16|M16| 12 | 890 | 100 | 140 | 120 | 45
KS200.5H | 176 (370 | 25 | 16 | 70 | 80 [100| 16 | 12 [M16| 12 | 12 | M6 [M16| 12 | 890 | 100 | 140 | 120 | 45

Subject to technical modifications.
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| 180°-Swivel Unit KSD...

817

b
o
] D284 deen
. : DVB13 deen
_.‘—f@ DA/B1E daep
- - A
K80 30 : :
. ) o . c1/a | ...
— Slim configuration with 180° ; ; g
pivoting angle 'i" 34 ' 1 &
— Powered by oblong-section
. - B12 -
cylinder, @ 63 and 80 mm
— Force transmitted via
knee-lever mechanism )
- Locked end position / T
— Pneumatic damping for both // \
end positions 4 ;
— Drive shaft running in needle
roller bearings, with axial and
radial bearings
— Optional built-in end position 180° pivoting range
sensing
Ordering example:
KSD 63 A10 Ti2 180°
> Opening angle
> Position sensing system
— Clamp arm variants
 Piston @
- Type
@ Cylinder Weight
Type Torque (Nm) (mm) ~ (kg)
KSD 63 50 63 20
KSD 80 90 80 22
Type B2 | B4 | B5* | B8 |B10*|B12|B13 |B!* |B15|B16 |B17| D1 | P2 [ D3 | P4 | D5 | pg | L1 | L7 | L8 |LIO || 44+] 14
KSD63 [290| 12 | 30 | 15 | 70 |106| 18 | 28 | 15 | 12 [102| M8 | 8 |M12| 12 | 8 | M8 [680| 15 | 50 | 40 | 75 |96,5
KSD80 [290| 12 | 30 | 15 | 70 |140| 18 | 28 | 15 | 12 [102| M8 | 8 |M12| 12 | 8 [ M8 |[730| 15 | 50 | 40 | 75 |96,5

Type L15+| 118

KSD 63 80 | 30
KSD 80 80 | 30

Subject to technical modifications.

2-12 |



Positionieren

Slimline Swivel Unit KSF... ™*

[ | K5SF...
B17
[~
%
D3B15 deep o o r-_l-.'
3 =
]
. 88—
5
e ® 7 3 )
;m - E [ } D2/B4 deep
- i x H
LIt i B1Q D4/B16 doop : { D1/813 deep
| i i
| | [
A I [
i | i [
. [
KSF80 | : [
il I | [
I i [
- Slim configuration with oblong- l | [61/4
section cylinder - E! lt{
. . R — = I
— Force transmitted via '
knee-lever mechanism 81

— Locked end position

— Pneumatic damping for both
end positions

— Drive shaft running in needle
roller bearings, with axial and
radial bearings

— Maximum pivoting angle 135°

— Optional built-in end position

sensing
[¢ (& ]
Ordering example:
KSF 63 A10 T12 135°
> Opening angle
L Position sensing system
> Clamp arm variants
> Piston @
- Type
Type Torque (Nm) 2 ?%Iri]:)der VYe(:(g;gI’;t
KSF 63 50 63 17
KSF 80 110 80 19
Tpe | B1|B2| B8 B10r|BlA Bz | D% D6 | L1 | KT | LB L0 iaee | K12 ga |15t | LIS
KSF 63 52 (290 | 15 | 70 | 28 | 92 | 8 | M8 |530| 15 | 50 | 40 | 75 | 65 |96,5| 80 | 30
KSF 80 62 |290| 15 | 70 | 28 | 102 | 8 | M8 |600| 15 | 50 | 40 | 75 | 65 |96,5| 80 | 30

Subject to technical modifications.
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** | Electric Pivoting Dump Unit EKS... .6

— Pivoting mechanism powered by

electric hollow shaft motor and

ball screw

— Dimensions compatible with
pneumatic series

- Holding brake for securing end

position and emergency stop

fitted as standard

— Optional frequency converter
flange-fitted to the motor to
regulated the pivoting motion,

‘e o

o

Ordering example:

2
©
¢ +— ma
®
°

EKS_ .

6 A03

Motar-driver:

version

. \ EKS 160.6 (SG) S AO01 Ti12 120° MSO1
with soft start, acceleration and
. . - SEW MOVIMOT
braking profile _
— Opening angle
> Position sensing system
> Pivot arm variants
- External limit stop (incl. SG)
— Prepared for ext. limit stop
- Type
Max. Transverse | Pivoting time | Weight (kg)
Tee permissible torque atmax. 180° |  without
yP torque ML | loading MQ |opening angle|  pivoting
max. (Nm) | max. (Nm) (sec.) traverse
EKS 100.6 180 380 2,35 52
EKS 160.6 320 1000 2,35 60
EKS 200.6 450 1000 2,55 78
Drive motor
Type  INominal voltagel Duty cycle | Nominal | Nominal rat-| Motor Md Nominal  [Protection type
Option: UYAC (V) (ED) power (W) [ing nv (1/min)| at Nm (Nm) | current | (A) | DIN 40050
puon. EKS 100.6 400 20% 280 830 3,2 1,3 IP 54
adapted frequency converter EKS 160.6| 400 20% 720 900 76 33 IP 54
EKS 200.6 400 20% 1700 1230 13,0 5,6 IP 54
Tpe | B1|B3 | B7 |B12|B1a+| BI8 | BT |BI8 |B19+ oo |B21 | D1 | B3 | D4 | s | D8 | LT | 5O | LT LIZ) LIS LI 450
EKS 100.6 | 145|288 | 12 (164 | 50 | 60 | 10 | 30 | 85 | 16 | 10 [M12| 10 [M12|M16| 12 |615| 15 | 50 | 90 | 30 | 85 | 60
EKS160.6 | 176|370 | 12 (164 | 70 | 80 | 20 | 45 | 100 | 16 | 12 [M16| 12 |[M16|M16| 12 | 701 | 20 | 100 | 120 | 45 | 90 | 90
EKS 200.6 176 | 370 | 12 | 164 | 70 | 80 | 20 | 45 |100| 16 | 12 |[M16| 12 |[M16|M16| 12 | 729 | 20 | 100 | 120 | 45 | 90 | 90

Subject to technical modifications.
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B16 | % 2
M
T | e
té 4 quee 3
p—v—©
0
— Conversion of the pivoting
motion by mean of a globoidal
index drive
— Eccentric location of the shaft for
zero-backlash bearing support Ordering example:
of the drive mechanism EGS250 (SG) S AO3 T80 “TO"
— Compact configuration with — Opening angle
principal dimensions compatible ~ — Position sensing system
with the TUNKERS pneumatic ~ Pivot arm variants
. - External limit stop (incl. SG)
series  Prepared for ext. limit stop
— High emergency stop resistance . Type
— Cycle time advantage compared
with the pneumatic series due to Max. permis- | Transverse Fa’{mrigigge W\?VIEE;S:Q)
adjustable traverse speed Type hjtbﬁ;gr?ﬁ;) }\jl’g‘;?a'fa(‘,{l'g% opening angle|  pivoting
(<2 sec to >3 sec at 135° sec) | traverse
opening angle) EGS 125 125 400 2,5 32
— Rotational speed feedback via EGS 250 259 499 25 65
e X EGS 500 500 400 25 110
combination sensor for high-
precision positioning due to Drive motor
constant torque until idle state Type  |Nominal volt-| Nominal | Duty cycle Nominal rev/min Motor Mh at Protection type
—Compaot Configuration due to age AC (V) |current | (A) (ED) i (1/min) Nn DIN 40050
EGS 125 400 0,95 20% 1380 0,8 IP54
bolt-on frequency converter EGS 250 | 400 0,96 20% 1380 1,73 IP54
— Control via any established EGS500 | 400 36 20% 1380 53 P54
systems (Profibus, Profinet, etc.)
Type | B1 | B2 |B3|B4|B5|B6|B7|B8|BY|B10|B11|B13*| B15 | BIE
EGS 125 | 167 [101,5/202,5| 10 | 5 | 18 | 12 | 5 | 120|130 168| 50 | 5 | 60
EGS 250 | 187 | 122 | 215 | 20 16 | 12 117 [ 127 [180] 70 | 5 | 60
EGS500 | 216 | 140 280 20 | 10 | 18 | 15 | 10 [ 145 |[165]239 | 70 | 5 | 80
Type | B17|B18 |19 B20|B21|B23| X1 | x2 | D1 |22 | D3| pg|ps|D6| LT | 3|4 LS 6L L8, g |LIO
EGS125 | 25 | 15 | 85 | 16 | 12 [235,5| 156 | 140 [M12] 10 | 10 [M12|M12] 10 | 710|100 | 30 |77,5]| 15 | 50 | 80 [147,5/238,5
EGS250 | 35 | 15 | 85 | 16 | 12 | 269 | 156 | 140 [M16] 12 | 10 [M12|M12] 10 [ 789|110 | 30 | 71 | 20 | 100 | 140 | 176 |296,5
EGS500 | 47 | 27 | 100 Mi6| 12 | 12 [Mm16|Mm16| 12 [930,5| 150 | 30 | 110 | 20 | 100 | 140 | 248 [379,5
pe | LI M2 LIS LM 45| L | L17
EGS125 |195| 90 | 30 | 130 | 50 [214,5| 434
EGS250 |233| 90 | 30 | 155 | 50 [145,2| 471
EGS500 | 260|120 | 45 |125| 90 | 198 | 551
Subject to technical modifications.
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L’Jf Linear Units

Linear units for moving loads up to a maximum 1,000 kg with stroke lengths up to approx. 500 mm. Powered
by pneumatic cylinders or, alternatively, by electric motors with ball screws. Dependent on load and stroke, we
can provide two different system solutions:

Compact Linear unit
Linear unit in integral configuration, whereby the drive mechanism, guide and locking system are combined in
one housing.

Standard Linear unit
Unit in modular configuration, with separate mounting plate, recirculating ball bearing guide, drive cylinder and
locking mechanism.

System configuration: Compact version

Guide carriage as integral subassembly with
drive mechanism, cylinder, linear control, locking
mechanism and mounting plate

\ i
Linear control with two
precision rods and -
zero-backlash
fitted bronze/
graphite bushes

Locking mechanism to
secure the end positions

A
End position sensing
for both positions Optional: Shock absorber
for limit end stop

Basic housing with screwed

aluminum plates

Principle: piston rod acts

as guide rod /

Vertical
e.g. as lifting unit

2-18 |



Linear Units

System configuration Standard-Version
with pneumatic drive mechanism

_ _ Working position
Traversing carriage  mechanically-locked
\
Multi-force cylinder with e

mechanically-locked end
position

End position sensing

Return stroke with _ _
limit end stop Aluminum base plate with

recirculating ball guide

with electric drive mechanism
Structurally similar to the pneumatic unit, but skid driven by servo-motor and ball screw.
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I | "1

¥ b31BRZ /’m

— Mini-Linear unit for moving | O
loads up to 15 kg /
- Skid with recirculating ball [
guide [T
— Powered by pneumatic ' .
clamping unit - - R
- End position locked by '
knee-lever
— Forward/back end position
sensing using inductive sensors

200

1425

E5

) . . Dimensions
Loading force @ Cylinder Weight
Ty | d
e (kN) (mm) (kg) ")
LE 15 0,15 15 7,6 337x202,5x125

Subject to technical modifications.
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— Linear unit for moving loads up
to approx. 30 kg

Linear unit LE 30

100 stroke

o752

LaG

50 250

Positionieren

»la

Positioning

127

- Skid in double-rail o3 . "s s
configuration, each with two -
recirculating ball guides T o o o
- Powered by pneumatic b -
. . 1
clamping unit [ o o S &
— Forward end position -
knee-lever locked g = -
e a3 =2 wi
— Forward/back end position -
sensing using inductive sensors 3
— —ro 4 o
1 .
° ' tﬂﬂ—[‘ = F—T 1T=m Tm
: ! o : O
l
G/ I @1l H?
R S . s
_ 255
Clamp as drive mechanism unit
) . . Dimensions
Loading force @ Cylinder Weight
Type (kN) (mm) (ko) P d
LE 30 0,3 30 24 475x244x130,5

Subject to technical modifications.
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»a

Positioning

Linear unit LE 60

— Robust housing made of
screwed aluminum plates

— Linear unit guide with

2 precision rods running in
4 bronze/graphite bushes for
stroke lengths up to
max. 200 mm

— 2 Pneumatic cylinders, 55 mm
diameter, integral with the guide
skid, for traversing forces up to

1,750 N

— End position switch for both

positions

— Standard with end position
damping by buffers
— Optional: mechanical end

position locking using

knee-lever system

FORWARD
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Ordering example:
LE60O 100 VR SB T02

> Position sensing system
— Option: Guard plate

1A 20K Arme

— Option: locking mechanism on the right

> Stroke
— Type

Order code TUNKERS position sensing systems:
...TOO without position sensing
...T12 24V inductive position sensing,

2 outputs without LED display

Weight: 100 mm Stroke = approx. 13,5 kg
200 mm Stroke = approx. 16,8 kg

G max.: 30 kg

M max.: 60 Nm

Fast stroke at 5 bar = 1750 N

Standard stroke lengths:
100 mm; 200 mm

n

Intermediate stroke lengths for LE 100 (50 to 100 mm) and LE 200 (110 to 200 mm) on request

Options:

VR: Locking mechanism on the right

VL: Locking mechanism on the left

VRL: Locking mechanism on the right and the left
SB: Guard plate on the right and the left

) . . Dimensions
Loading force @ Cylinder Weight
Ty | d
e (kN) (mm) (kg) ")
LE 60 0,3 60 13,5 542x226x100

Subject to technical modifications.
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Linear unit LE 100-200 'i*

18

eptestve housing opt onal : ® ;6— DZHT J\?— -é- *
I N
[ g |
o —
) ) D J m| @
N .
C:1 guartity dependent on sirche lergth
1 & & i
— Robust steel base plate o L
— Two guide rails with recirculating sen. e vl pit o1 b Le | SLG LS
. L5+ Siroke
ball guides
. . LE 100 M2 63 200 Sicke
- Skld plate made from aluminum LE 200 MZ 80 200 Sirake Pusition sensing TO2 for ead pusition o ked
with standard mounting hole Warking position locked, rig-t
pattern . vy 03 nax 500 Strose
- Powered by multi-force AT L
pneumatic cylinder with end S —— ‘ 2@ -1
position locking on one side Xy 3r : - :
" . & C5
- End position sensing = - T3 1 Broke : S !
— Optional: Protective covers L2+ Stoke _
L1+ 2xSircke
Opticnal £ guida carmages
& | 4 I
o Da I
w L\i';J £
iy _EAHe
5 <! j b4
ol I — :
el &)
LY
110
G rax.
WX +
I : T
L—H—‘_’_ & \@ - '“%—-—I_ be!| _L
[ - S - T I
Ordering example:
LE100200 SB TO02
L Position sensing system
> Option: Protective housing
L Stroke
— Type
Order code TUNKERS position sensing systems:
...TOO without position sensing
...T12 24V inductive position sensing,
2 outputs without LED display
G max.: LE 100 = 100 kg
LE 200 = 200 kg
Fast stroke Torque Standard stroke|  Weight at
Type force at 6 bar M max. length 200 mm stroke
(kN) (Nm) (mm) ~ (kg)
LE 100 i’ 75 100 100, 200, 300, 60
LE 200 2,8 300 400, 500 110
Type L1 | L2 | L3 | L4 | L5 | L6 |L7|L8|L9|L10|B1|B2|B3|B4|B5| B6 | B7 |Didia.|D2dia.|D3dia.| D4 | D5 | H1 | H2

LE 100 416 219|106 | 5 |310 (150 | 30 | 30 | 120|300 | 305|276 (120 | 80 |295| 45 | 31 | 11 | 10 | 12 |[M16| 1/8 | 105 | 15
LE 200 550|339 (153 | 5 |[410|180| 35 | 40 | 150 | 400 | 405 | 376 | 140 | 100 | 395 | 62 | 34 | 13 | 12 | 12 |M20| 1/4 | 130 | 22

Subject to technical modifications.
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Positioning

Electric Linear unit ELE 100/200

Li |__
- o o L 9 @
H p—
__|_ D2 H7
Hi
| b oE @
=] .
| | |._D1 gaariily deperdant an stroke langtk
— Robust steel base plate ¢ o F oot 1
— Dual recirculating ball guides Standard: - £ - L8
. N . AC mEar vt trase
with four traversing carriages Lg L& L8 L6
— Steel skid plate with standard
. S max.
mounting hole pattern Protactizc 10513 0ot onal mayx_ 500 Stoke
— Powered by rotary current * !
motor or servo-motor, as per = =<2
. , i . g = = SEEA
end client’s specification & : ,
- Skid motion via ball screw s L5 + o
1+ 2% Sirake
e
L3 10
- - 1 —
el
.r‘ ?*U o '
o3 z o W
T HEL = - [{° ;
a =2 2
- - L -
* 1 ¢

Ly

Posiwen sensing TOR for the end positions

Ordering example:
ELE100200 42V DM SB TO02

- Position sensing system
- Optional: Guard plate (SB)
> Standard rotary current motor / Optional: Servo-motor (SM)
> Nominal voltage
L Stroke
— Type
Order code TUNKERS
Position sensing:
...TOO without position sensing

...T12 24V inductive position sensing,
2 outputs without LED display

Standard rotary current motor:
Protection type: IP 54

Nominal voltage: 42 V or 400 V
Nominal power: 50 W

Idle period: min. 10 sec.

G max.: LE 100 = 100 kg
LE 200 = 200 kg
LE 500 = 500 kg

Optional:
Servo-motor with brake and transducer for
multiple positions

SB: Guard plate

Fast stroke Torque Standard Weight at . )
Type force M max. stroke length | 200 mm stroke sz;nnsq;ons
(kN) (Nm) (mm) ~ (kg)
ELE 100 1,75 100 100, 200, 300, 60 435x305x105
ELE 200 2,8 300 400, 500 110 635x376x130

Subject to technical modifications.
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— Base plate made of high-grade

aluminum material
— Dual recirculating ball guide
— Skid plate with standard

mounting hole pattern

— Powered by pneumatic cylinder
with end position locking and
damping on both sides

- End position sensing and locking
sensing on both sides

— Linear control protected against
weld spatter by aramid cover

strip

— Fine adjustment of the stroke

length £5 mm
— Optional: Protective covers

— Optional: Staking drilling for the

end positions
— Optional: Shock absorber

Positionieren

Heavy-duty Linear unit LE 1000 | **
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Ordering example:

LE1000 200 VRL TO2
L Position sensing system
L Locking mechanism right/left
- Stroke
— Type

Order code TUNKERS position sensing systems:
...TOO without position sensing
...T12 24V inductive position sensing,

2 outputs withol

ut LED display

Fast stroke Torque Standard Weight
Type force at 5 bar M max. stroke length (ki g) Length
(kN) (Nm) (mm) 9
100, 200, 300,
LE 1000 3,5 6400 400, 500 195 950 + Stroke

Subject to technical modifications.

Srasiag M
10 the eed postices DRTHONAL
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:I‘ Linear unit LEV 100/200 with dual locking

Guard plate '5B' L8

! 3

e

g2+
E1

— Pneumatic linear unit with dual k ==-—'%
knee-lever locking
— Purely mechanical over-centre 13" {quantity deperdent on steoke Bagth)
locking for the forward and rear ! ! & el a— '
positions, using patented dual ’
system Evs poutin tacking bz, e L s
- Defined end position location Bt o
with zero-backlash and me- G max.  \working positions locked an both sides
chanically secured max. 300 s |
— Robust 4-point star guide 1r = f !
- Designed for traverse weights i : T ;J :
from 100 up to 200 kg :

18,

&

L3 + Shgke

Vario principle:

— Fine adjustment of the
end position in the 0 to 50 mm 14
stroke range

— Designed for traverse weights T Coarss ad Lstmert

from 100 up to 200 kg 4] % o
| prEnnry

L1 + 2x Stoke

Application: e.g. traversing

e sl
11°

fixtures or clamping subassem- o

B4

blies in two necessary working ® f

positions

LG

Locking

Fine stroke

mechanism ,
adjustment
Ordering example:
LEV100 200 SB TO02
L Position sensing system
> Option: Guard plate
 Stroke
- Type
Order code TUNKERS position sensing systems:
...TOO without position sensing
...T12 24V inductive position sensing,
2 outputs without LED display
Fast stroke Torque Standard Weight
Type at 6 bar M max. Variostrokes | at 100 stroke
(kN) (Nm) (mm) ~ (kg)
LEV 100 1,75 100 100, 200, 300 40
LEV 200 28 300 (0200 1220 60
300
Type ||| |B w78 o o|B1|B2|B3|Bs|B5|B6|B7|D1 |2 |03 pa|ps|Hi]|He
LEV 100 481|163 | 8 |[318|150 | 30 | 30 | 120|300 | 300|276 |120| 80 |295| 44 | 30 | 11 | 10 | 12 |M16|G 3/8| 105 | 20,5
LEV 200 656 | 236 | 8 | 420|180 | 35 | 40 | 150 | 400 | 405 | 376 | 150 | 100 | 390 | 62 | 29 | 13 | 12 | 12 |M20|G 3/8| 130 | 22

Subject to technical modifications.
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Linear Cylinders

@ TUNKERS

Ingenuity in series.



POSITIONING

Linear Cylinders

TUNKERS Linear Cylinders combine in one compact housing the pneumatic drive mechanism, a precise guide
rod running in dual bearings and the electric position sensing system. In addition, the V Series versions incor-
porate a mechanical end position lock. Due to their special technical properties, TUNKERS Linear Cylinders
are suitable for positioning tasks, locking operations and staking functions, for example.

High precision: Zero-backlash bronze/graphite
very good guide capacity due bushes, manually fitted, ensure
to wide bearing support for the precise guide

piston rods capacity

\ Metal stripper protects
the guide rod from soiling,
due to weld spatter,

for example

A &
nductive switch for

end position sensing

Guide rod = Piston rod
facilitates compact size

Version with
mechanical end
position locking

Pushrod with dual bearings with optimum
guide capacity, bronze/graphite bushes

Robust knee-lever
mechanism with guide
rollers running in needle

Pneumatic cylinder,
@40 mm

roller bearings
Mechanical anti-rotation ~ Position sensing in
device with additional cassette configuration
roller guide

Load/displacement F

cycle using knee-lever

. 3600 N
mechanism

Higher tensile and thrust
forces in the critical end
position, for insertion
processes or to overcome
breakaway forces

conventional

pneumatic cylinder
40 mm dia. 600N

End position




Type SZKD 40 SZKD 63 SZV.1 40 SZV 60 SZvD 50 SZVD 32
Tensile/thrust

force in the end 0,6 1,4 4,0 8,0 4,6 0,61
position (kN)

Infeed force (kN) 0,5 1,4 0,8 1,5 0,7 0,16
Stroke (mm) 40 40 40 60 40 25
Locking No No Yes Yes Yes Yes
Weight (kg) 1,4 5 3,5 9,2 7 2
Dimensions (mm)| 192x69x43 | 369x120x45 | 240x115x45 | 365x175x80 | 290x160x64 | 182x50x100

Type MZ 63 MZ 80 MZR 63
Tensile/thrust

force in the end 4 10 25 4 7 10
position (kN)

Infeed force (kN) 0,7 1,75 2,8 0,7 1 1,75
Stroke (mm) 300 50-300 50-300 50-300 50-300 50-300
Locking Yes Yes Yes Yes Yes Yes
Weight (kg) 2,6 4,3 6,7 2,1 4 6,5
Dimensions (mm)| 265x100x45 | 320x160x45 | 410x200x62 171xdia.54 200xdia.66 228xdia.79
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** Linear Cylinder SZKD 40

A | max. transverse force = BON
Y T .
3 - L =3 o
T A ik 1]‘3£ 1 pgTH I .

[~ [ ' i . O @ [.ring assemnoly;
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Sl

— With dual anti-rotation guide [
— Slimline housing made of high-

strength aluminum material
- Powered by oblong-section s tnese

. Adasiir pos e AY

cylinder, @ 40 mm, for thrust and "

tensile forces of up to 600/500 N
— Synchronously-operated guide

rods, with dual bearings running

in bronze/graphite bushes
- Integrated position sensing

Ordering example: Order code Position sensing systems:
SZKD 40 A18 T12 ...TOO without position sensing
‘ ...T12 24V inductive position sensing,
- Position sensing system 1 output with integral LEDs

> Adapter position .
Tensile/thrust force: 0,6 kN

— Piston dia. 40 Infeed force: 0,5 kN
Subject to technical modifications. - Type Weight: 1,4 kg
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— Slimline housing made of

high-strength aluminum

material mounting surfaces

on 3 sides

— Powered by oblong-section
cylinder, @ 63 mm, for thrust

and tensile forces of up

to 1,400 N

— Synchronously-operated guide
rods, with dual bearings run-
ning in bronze/graphite bushes

— Integrated position sensing

- If required, the push rods can
be rotated into the desired

position

Tolerances at max. transverse force of 200 N

86

Linear Cylinder SZKD 63.5 BR3

ED Gtrgag
40 Strgan

54

seiteience cor

Lhiing assentt ¥
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o lor
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2%

ot
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Positionieren

e

Positioning

1801

MK ransyerse foece of 200 Y

—_—

©

Adtzplor aog tior A13

Tensile and thrust force: 1400 N at 5 bar

Ordering example:

L Position sensing system

« Stroke 0 + 0,03 SZKD63.5BR3 A13 T12
Stroke 60 +0,1
y Stroke 0 +0,1 » Adapter position
Stroke 60 +0,2 L Type
: A A Dimensions
Extraction force| Thrust force @ Cylinder Weight
T Ixwxd
i (N kN) (mm) k) ey
SZKD 63.5 BR3 1,4 1,4 63 4,95 283x18x45

Subject to technical modifications.
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** Linear Cylinder SZV.1 40
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— Slimline housing in monobloc } !
configuration, made of high- '
strength aluminum material 8 L3¢
— Powered by built-in pneumatic 85 -
cylinder, @ 40 mm, which acts MEHDCDCQ\ 60" _
on the push rod via a knee-lever ; N -
mechanism e gl AT by
— High thrust and tensile forces up ) !
to 4 kN by means of knee-lever
transmission into the end ©8H7i10 deep
position g
— Double-guided push rod running @
in bronze/graphite bushes S
0 . 0 ha
— Mounting options at the side and i i .f“é*.g
at the base . RoF
- Integral end position sensing in '
cassette configuration
— Optional: Manual infeed and ; Tt
pneumatic closing ' ; pi Q
b P~ T = =
™ ] ; hnl &
?«g 3cs & =
8
1 | Order code TUNKERS position sensing
+ systems:
.45 ...TOO without position sensing
...T12 Inductive position sensing 24V,
» Ordering example: 1 output with integral LEDs
o i . A
O,otlonal. SZV140 A2 T12 Thrust force: min. 500 N at 6 bar,
Manual jnfeed’ L Position sensing system max. in end position 3000 N
. L, Adapt iti Tensile force: min. 420 N at 6 bar,
s Mmanual c{osmg - . apter position max. breakaway force 3000 N
15 pneumatic opening — ype Holding force: 5 kN
; Transverse load: 300N

Subject to technical modifications.
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Weight: 3,4 kg



— Slimline housing in monobloc
configuration, made of high-
strength aluminum material

— Powered by built-in pneumatic
cylinder, @ 60 mm, which acts
on the push rod via a knee-lever
mechanism

— High thrust and tensile forces up
to 8 kN by means of knee-lever
transmission into the end
position

— Double-guided push rod running
in bronze/graphite bushes

— Mounting options on all sides
(at the sides and at the base)

— Integral end position sensing in
cassette configuration

Subject to technical modifications.

Positionieren

Linear Cylinder SZV 60  **

132
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Ordering example:
SZV 60 A12 Ti12
L Position sensing system
> Adapter position
- Type

BIS0HTE deep

110

@Bk 2deag

258

2 EREAE G 1%
=

- 80 _
WA
. M1on7 deep

View A

[y ey g e T

q
|
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-
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CEHTIO dciy
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Order code TUNKERS position sensing
systems:
...TO0 without position sensing
...T12 Inductive position sensing 24 V,
1 output with integral LEDs

min. 880 N at 6 bar,

max. in end position 7500 N
min. 800 N at 6 bar,

max. breakaway force 7500
N

Max. permissible
transverse load:
Weight:

Thrust force:

Tensile force:

approx. 500 N
approx. 9,2 kg
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**/ Linear Cylinder SZVD 32

— Slimline housing in monobloc
configuration, made of high-
strength aluminum material

— Pneumatic cylinder, @ 32 mm
and integral with the housing,
synchronously powers the
push rods by means of a
knee-lever mechanism

— High thrust and tensile forces up
to 600 N by means of knee-lever

transmission into the end
position

— Double-guided push rod running

in bronze/graphite bushes

— Mounting options on all sides
(at the sides and at the base)

- Integral end position sensing
in cassette configuration

— Optional: Manual infeed and
pneumatic closing

Subject to technical modifications.
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Ordering example:
SZVD 32 A18 Ti12

L Position sensing system
> Adapter position
- Type

Order code TUNKERS position sensing systems:
...TOO without position sensing
...T12 Inductive position sensing 24 V,

1 output with integral LEDs

Thrust force: 160 N at 6 bar, max. in end position approx. 600 N
Tensile force: 130 N at 6 bar, max. breakaway force approx. 600 N
Transverse force per piston rod: 250 N

Weight: 2 kg

Max. flexing: 0.1 mm, at max. transverse force and 25 mm stroke
Max. offset: 100 mm from the centre point
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— Slimline housing in monobloc

configuration, made of

high-strength aluminum material
— Pneumatic cylinder, @ 50 mm

and integral with the housing,

synchronously powers the

push rods by means of a

knee-lever mechanism

— High thrust and tensile forces up

to 2.3 kN by means of

knee-lever transmission into the

end position

— Double-guided push rod running
in bronze/graphite bushes

— Mounting options on all sides
(at the sides and at the base)

- Integral end position sensing
in cassette configuration

— Optional: Manual infeed and

pneumatic closing

Subject to technical modifications.
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Linear Cylinder SZVD 50 *
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Ordering example:
SZVD 50 A13 Ti12

Order code TUNKERS position sensing

systems:

...T00 without position sensing
...T12 24V inductive position sensing,
1 output with integral LEDs

Thrust force:

Extraction force:

Side land
per piston rod:

 Position sensing system

min. 700 N at 6 bar,
max. in end position
approx. 2000 N

min. 640 N at 6 bar,
max. breakaway force
approx. 2000 N

400 N

Max. flexing = 0.1 mm, at max. transverse force

- Adapter position
- Type

and 40 mm stroke

Max. Offset = 200 mm from the centre point

Weight:

7 kg
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** | Multi-force Cylinder MZ 40...80

il

Configuration: G with Ivgading

Configuration B with dowel hole N .
Piston rod versions alse
-8 acgord ~g Lo chenls’ regquiremenls
—+2 5 - bit
. O
S ':[ =
- Configuration A12 p .%!
— Cylinder with integrated force . .
. . Other pison rod adaptations

transmission at the same level avallable on request
as the locking force in the end
position

- Pneumatic cylinder with
mechanical force transmission

that, in the end position, oy _ Y @

multiplies the cylinder force by
a factor of 8 Az A32 Ad2

— Main body and transmission
mechanism made of steel

— Pneumatic drive mechanism
with circular-section cylinder

— Operating pressure: 4 to 6 bar

— Force transmission by means of

Please Note:

Mo lateral forces should be
applied to the piston rod

For stroke encths >100 mm, an
additanal guide 'F* e requived for
each lype of oiston rod

Optiomn

Guides are recormaended

lor stroka lengins <100 rmim

Adapler position

Ordering example:
MZ F 40 V 120 A12 TO02

L Position sensing system

> Adapter position or configuration
> Stroke
> V = Optional: with locking

wedge mechanism for defined . Piston @ 209 I| :
power stroke — Optional: with additional guide oo [ et stk
— Stroke: 50 to 300 mm L Type Do srake
; ; Fast stroke min. 15 mm
Clamping force of] Fast stroke force | Corresponding o EA. .
Type the power stroke Pow(i:;t)roke of the fast stroke @ Piston (Sc;(gggﬁgfiiz}usé?{f esg ?:?:1 ggilv1eoros’tljosk0e)m m
at 6 bar (kN) at 6 bar (kN) (mm)
MZ 40 4 6 0,7 40 Other special stroke lengths on request
MZ 63 10 6 1,75 63 up to max. 300 mm
MZ 80 25 6 2,8 80
Type Bl |B2|B3|B4|B5|Be|Bo|B10|B11|B12|B!3|B14| D1 | D2 | D3| D4 | pg | D6 D7 g | DY Ipig(p1y
MZ 40 45 | 5 | 45 | 30 | 60 | 80 | 50 |100| 13 | 3 | 70 | 45 | 40 | 25 |10 | 9 |M8| 8 | 6 |G1/8| 10 | M6 | M8
MZ 63 75| 5 | 60 | 30 | 85 |105| 80 |160| 15 | 3 |120| 45 | 55 | 30 | 15 | 9 [ M8 | 8 | 6 |G1/8| 16 | M8 |M12
MZ 80 92 | 8 | 80 | 50 [ 100|125 | 100|200 | 20 | 3 |140| 62 | 75 | 40 | 25 | 11 |M10| 8 | 8 |G1/4| 20 |M10|M16
Type e |w|w|w, |8 w89 U004 (U2 13114 |L15]| L16
MZ 40  [ssswoe] 70 | 12 | 50 | 30 | 30 | 45 | 37 | 11 | 82 | 10 | 55 | 25 | 15 | 41 [ 115
MZ 63 sovsioel 70 | 12 | 50 | 30 | 30 | 55 | 37 | 11 | 32 | 10 | 55 | 40 | 20 | 56 | 125
MZ 80 wiswoel 80 | 20 | 50 | 40 | 30 | 81 | 55 | 15 | 50 | 15 | 80 | 40 | 20 | 80 | 161

Subject to technical modifications.
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Multi-force Cylinder MZR 40...63

Configuretion B with doveel hole

3
B
[B] 2
]
&

Power 5ok

Contiguration G
with trread

C5

Cther piston rod adaptations
avaltable on request

L3

POSITIONING

' N i
N
— Cylinder with integrated force & _'
transmission for high clamping ! ;:,,[ 5
and locking force in the end <
position
— Main body and transmission
mechanism made of steel
— Pneumatic drive mechanism
with circular-section cylinder
— Operating pressure: 4 to 6 bar
— By means of wedge mechanism
for defined power stroke
— Stroke: 50 to 300 mm Ordering example:
MZ R 40 50
LStroke
— Piston @
— Circular-section cylinder - Standard
— Type
Optional:
..B: Configuration ‘B’ with dowel hole
.Gt Configuration ‘G’ with internal thread
Standard series of fast strokes: 50; 100; 150 mm
(does not include the 6 mm power stroke)
Other special stroke lengths on request up to max. 300 mm
Clamping force of] Fast stroke force | Corresponding .
Type the power stroke Pow(i:;t)roke of the fast stroke @ Piston V\Qi'g)ht
at 6 bar (kN) at 6 bar (kN) (mm) 9
MZR 40 4 6 0,7 40 2,1
MZR 50 7 6 1 50 4
MZR 63 10 6 1,75 63 6,5
Type Dt 'p2 | D3 | psa|ps|ps|D7|B8|D% |p1o|pi1|p12| L1 |2 |3 |4 |L5| 6| L7 |L8|Le|Li0]sw
MZR 40 25 [miexs| 40 | 63 | 45 | 54 | M5 | 25 | 10 | M6 | M8 | 54 [uswke| 51 [23,5| 20 | 29 | 12 | 10 | 25 | 15 | 41 | 21
MZR 50 30 [miexis| 46 | 78 | 60 | 68 | M6 | 25 | 10 | M6 | M8 | 66 [wsswoel 65 | 29 | 20 | 29 | 15 | 10 | 25 | 15 | 44 | 24
MZR 63 40 [M24| 63 | 99 | 68 | 85 | M8 | 30 | 16 | M8 |M12| 79 |msswke| 51 | 67 | 29 | 30 | 41 | 15 | 10 | 40 | 20 | 56

Subject to technical modifications.
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— Safety shot pin for secure posi-

tioning of, for example, roller

conveyors, rotary loads and lifts b
— Compact version with

integrat

integrated guide and position

sensing

— Aluminum housing with robust
guide for staking pins

— Safety switch for the
Forward/Back end positions

Subject to tec

2-38 |

Shot Pin SA 50-25/25

ed pneumatic cylinder,

80
Botd

in
p
9 [
52475
i Ex) - ~
2
] & !
3] o | : '
oy H :
KE10 dasp
i
H 1 -
w i L | : )
b} Ty £1n : -
< S lf,v R 1
L ' 1
' i
R S > S o E
& - ! i
In) & . T : [l
E Eo=r wLd i a_} H
5 T I }
SR | i
i . 30* !
3] |

2 spcket raad surewes M1S & 120, DIN 212 arg nolufed

ir: the senpn of de very (sarmw projechan & mmh
¢

#5850 g /
/
P l . -'rr
Lrad capacily ——» /f
I. I }-I- ‘D]
|?”=1| o
) < 1 1] s
5 =1 i
v « i I
{ T
o Ll =
|4 oa IR
i L I
- ! : ppnow
P N =
(—__j_ 1
Fock= .
A
i | r~

Ordering example:
SA50-25 25 TO1
- Position sensing system
> Stroke
— Type
hnical modifications.

Order code TUNKERS position sensing

systems:

...TOO without position sensing

...T02 Position sensing system in accordance
with VW Standard 39D 1673, with cen-
tral
power supply to both switches

...T12 Inductive position sensing 24V,

198
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Shot Pin SA 80-100 **

L1 L3

Load capacity

|

L pe | L9 _

L7 L2
e .. #D7 .. Lo
| ) X '—! : !_!
I_L s N
. . o : i
— Safety shot pin for secure posi- q oo { I é o
tioning of, for example, roller es . i e
conveyors, rotary loads and lifts ] ——
- With integrated pneumatic 70y ' AYEEL
. g P . E[ - ! FETEE |—|— ro
cylinder, integrated guide and N L ; -
position sensing - o~
— Aluminum housing with robust ~ -
guide for staking pins D5 L8 L6 L5 L4
- Safety switch for the o o
Forward/Back end positions D4
B3
q Static load f Dimensions
@ Pin Stroke ; Weight
Type capacity ~ Ixwxd
(mm) (mm) o) (ka) mm)
SA 80-50/50 50 50 2200 6 328x110x110
SA 100-70/80 70 80 6000 12 453x135x135
Type B1 | B2 | B3| D1 DP2 103 5 DS pg|p7 |1 |e|3|wa|s| 8|7 |8 Lo|Li0]L1t
SA80-50/50 | 80 | 6 |110| 50 | 80 | 48 |M12| 105 |[M12|G1/4|328 | 52 | 12 | 10 | 50 | 50 | 90 | 20 | 40 | 16 | 17
SA100-70/80 | 95 | 6 |135| 70 | 110 | 68 |M16| 140 |[M16|G3/8| 453 | 85 | 15 | 10 | 70 [ 150|200 | 25 | 60 | 25 | 20

Subject to technical modifications.
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Shot Pin SAN 40-80

L16

-
] o~
T | § =
LA 3: i
o
1=
—
| 5x30°
_Stroke — L9 )
=G G2
. LS LB| L2
— Safety shot pin for secure !
positioning of, for example,
roller conveyors, rotary loads
and lifts
— Modular construction with sep-
arate guide housing and exter-
nal flange-mounted standard
cylinder
- Single staking pin
— Optional switching mechanism
with mechanical safety
switches
L3
B2
M o =
S ] B
.. 1 -1
! A =
w k| ey
- A =
| : " ,—E
=
<3
o
B3 Bé
7 Static load g Dimensions
@ Cylinder Stroke ; Weight
Type capacity Ixwxd
(mm) (mm) (kg) ~ (kg) (mm)
SAN 40-25/50 40 50 3000 9 241x201x124
SAN 50-25/25 50 25 8000 9 205x197x119
SAN 80-50/25 80 25 22000 24 230x229,5x205
SAN 80-50/50 80 50 22000 24 230x229,5x205
Type B1 B2 |B3|B4 |22 D3| |p6|D7|L1|Ll2|L3|La|L5]|L7| L8] Lo|Li0fL11|L12|L14]L16
SAN 40-25/50 | 94 | 64 | 124 | 77 | 30 | 24 | 13 | - |G1/4{313| 50 |241 | 13 {201 |215| 20 | 25 | 8 | 28 | 69 | 124 -
SAN 50-25/50 | 90 | 64 | 120 | 77 | 30 | 24 | 13 | 20 |G1/4| 267 | 25 |205| 15 {165 |175| 20 | 25 | 8 | 30 | 66 | 119 | 25
SAN 80-50/25 | 125 | 93 | 160 |69,5| 40 | 48 | 17 | 26 [G3/8|275| 25 | 230 | 25 {170 | 180 | 30 | 20 | 18 | 50 | 93 |205 | 25
SAN 80-50/50 | 125 | 93 | 160 |69,5| 40 | 48 | 17 | 26 |G3/8|325| 50 | 230 | 25 | 170 (180 | 30 | 40 | 18 | 50 | 93 | 205 | 25

Subject to technical modifications.

2-40 |




1]

30]
307
— Safety shot pin for secure 247 5
positioning of, for example, :
roller conveyors, rotary loads
and lifts [ R
. . ) [ HATY
— Modular construction with i I\l
separate guide housing and N : ﬁ w_ _é_ 2
external fIange—mounted = S N T © I
standard cylinder { NIV RN 1
- With pneumatic drive ! ! | ‘%‘ ‘@‘ ] ;
mechanism o
— With dual staking pins ¥ 80
— Optional switching mechanism
. . 195:02
with mechanical safety
switches 995 0.2
_Siroke 40+2
| )
| ¥
|| [
- L —
o
| o)
__ ﬁ _é__ &
5 |4 ﬁ
A
o= .20
| 110=02
150-0.2
Dowel toggle switch  Dowel synchronisation switch
NI %Eeﬂ____\z‘. Jlooked
= I
. . Dimensi
Type Load(ﬁa;))amty Stag?n%r?])ase S(:;?TI]()e r%?:%%ns
SAND 50 4,5 30 40 307x247,5x141,5

Subject to technical modifications.
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Stroke 50%2 |

|
1

L LT
|

1L

1l
I

i

R
gnl L -l [
42 | _
410

— Safety shot pin for secure

positioning of, for example,
roller conveyors, rotary loads
and lifts

— Modular construction with

50
172,5

w0 —— ——
separate guide housing and o l ; \EX ¢ |
external flange-mounted ! i
standard cylinder %" _ 100 _
— Dual staking pins
) o . 200202
— Optional switching mechanism -
with mechanical safety 240-0.2
switches
251-0.2
215:02
.18
@S-
D T
o s F:F o -
ijiE Il ﬁ: 5
F Hld—== 1 1a. g
| 8
R AR IFT o
i T R
&1
T
EL )
. 327 _
Dowel positions
unlosked Lokt
 — S
A ' A
J Yo
. . Dimensions
Load capacity | Staking base Stroke
122 @ TG (mm) "zr‘é"nf)d
SAND 80 22 50 50 410x327x172,5

Subject to technical modifications.
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Rotary Units

Rotary motion is always the simplest solution in order to change tools or fixture components. Not without
reason have rotary step drive mechanisms gained acceptance in interchangeable magazines, such as those
fitted to machine tools or turret lathes.

The rotary indexing units described here are suitable for torque values from 4 to 40 Nm. Alternatively, the sys-
tems can be supplied with 2-, 3- or 4-way partitioning, whereby the end positions are mechanically locked.

As is always the case with TUNKERS products, the mechanism is fully enclosed and optionally available with
end position sensing.

Typical applications:
Rotary indexing unit for swivelling-in 4 different positioning dowels

2-44 |



— Rotary table for reversing

operations up to 135°
— Dial with robust bearing support

for max. loads of 3,000 N

— Powered by pneumatic

clamping unit
— End position mechanically

locked

— Straightforward control with
5/2-way valve
— Optional: Shock absorber for

end position location

— End position switch

Rotary Unit TD 215

ca. W3

108

Fignl-rand version
fleft-hand versian wir* image)

Optional:

Shock absorber ‘0¥

52
B

185

165

Positionieren

e

Positioning

135"

165
185

Clamp V63 1 BRZ AQQ T17

Optional:

Limit stop for

1135) Conbiguration ‘D'
i lABA
\ e %
e L —. — RBA
TN Gy eT TH' &
5 | |
o 8
—= L] 4 "
w
!
¥
i
Lirnit stop for
frohad Configuration '0r

Shack absorper ‘D

,)\f .
e

=
\"3

180"

Subject to technical modifications.

Position sensing 712 7 160 g
/ 5
A 8215 >
Type Loading force | Radial load 8:33 : 'iz,'\;;g @ Cylinder Weight Diln;evr\:sxic:jns
ABA (N) RBA (N) (Nm) (mm) (kg) (mm)
TD 215 3000 2000 80 63 approx. 14 | 351,5x185x155
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** | Rotary Unit TD 360

=3

— Rotary table for reversing
operations up to 180°

— Dial with robust bearing support
for max. loads of 2,000 N

— Powered by pneumatic
clamping unit

— End position mechanically
locked

— Straightforward control with
5/2-way valve

— Optional: Shock absorber for
end position location

— End position switch

Fosition scnsing T12

_FT 13 %:'réqu 11 / c
'm/ [a e _ G614

Optional:
Shaock abseorber D7

[ + l + ] 7
/7 f/ 1500
. L L) ’
s ot }
=] I - . B -
™ ! o mue ! J ?
2 @f \//_ pd
1 t I T \l imit stap far
. Cenfiguration D'
L] o] LI o
l_ 55 135
ABA
w @ s
QG ME Ve b ::‘ RBA
i
1 — iu 7 | T } /\."lewing wirdme for position: sensieg

. = \‘:t_—{:_‘_ L ; T ’_',_/ _
S T T Ry

1 .

271 353
Optional:
Shock aasorber 10 P330

Limit stop for
Configuraticn '0°

Fivoting Ournp Unit KSD 80 Ti2

=
- el
had Eadd
) i
' b ——a—"- Lo
— . ___-80°
_ 40
L. 366 _
Type Loading force | Radial load 8:33 : 'iz,'\;;g @ Cylinder Weight Diln;evr\:sxic:jns
ABA (N) RBA (N) (Nm) (mm) (kg) (mm)
TD 360 2000 1000 80 80 approx. 35 | 438x233,4x155

Subject to technical modifications.
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— Basic housing in practical
aluminum configuration

— @ 50 mm dial with axial
and radial bearings

— Powered by two pneumatic
sliders for clocked motion with
2-, 3- or 4-part partitioning
(180°/120°/90°)

— Mechanically locked,

zero-backlash end position
— End position sensing with
inductive switches

Direction
of rotation

Rotary Indexing Table RT4-C

G1/8

A
b b
255
= .
B %}—31 o
Y >

+—— +— Fmax = GOON

Ordering example:

RT 4-C

- Type

4 T2

al

L Assembly T12
> Position sensing system
— Partitioning: 4 = 90°

* Fradial = 2500N

Positionieren

e

Positioning

Order code TUNKERS position sensing systems:
...T12 Inductive position sensing 24 V, 1 output with integral LEDs

Mounting thread M12 x 1, 4-pole

Technical data:
Positioning accuracy:
Partitioning accuracy:
Repetition accuracy:
Torque M1:

Tilting moment M2:

Weight:

+0,1°

+0,02°

+0,02°

4 Nm at 6 bar
max. 40 Nm
approx. 1,7 kg

=
©
S| o
=]
DIV R s o B
MNeutral position
- i
@ N
™
X
21
21 44 w2
=i
ot 5
ljf“ d —3 3
Y .'_ﬁ.\ Iy
Y [u LF
az
23 40

The position sensors should only be interpreted after the traversing movement, since incorrect
interpretation can occur during the movement.

. . Dimensions
@ Cylinder Weight
T Tc kN | d
e | Toruetd) | ) ) ks
RT4-C 4 25 1,7 110x80x60

Subject to technical modifications.
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** | Rotary Indexing Table RT 40 BR2

1E0£0.02

A10H? - 15 deep

110

15 102 Clearance hale
— Basic housing in enclosed 217 for atachment
aluminum configuration
-@90 mm dial, Wlth axial Mz :;,“1'\3“3” e
and radial bearings P
— Powered by two pneumatic Noutrsl pasition a

-'18.-

/ Connection identificat on

sliders for clocked motion with
2-, 3- or 4-part partitioning
(180°/120°/90°) 3
— Mechanically locked,
zero-backlash end position
— End position sensing with
inductive switches

Poziuon sersing T12

27

GHT - 1014 deep -

irecticn of rotation witn MEmax.

160

Q
=
]
=S
g
B
g
5 -
a

1511 deep . Gl

Ordering example:
RT 40 2 Ti2

> Position sensing system
 Partitioning: 2 = 180°; 3 = 120°; 4 = 90°
— Type

Order code TUNKERS position sensing systems:
...T12 Inductive position sensing 24V,
1 output with integral LEDs

Torque: 40 Nm at 6 bar
Tolerance for dowel holes +0.02, for threaded holes +0.1
Medium: Compressed air, max. 6 bar, operation with oil-free air permissible

Technical data:

Positioning accuracy: +0,1°

Partitioning accuracy: +0,02°

Repetition accuracy: +0,02°

Torque Mtmax: 40 Nm at 6 bar

Radial force FRmax: 4000 N (at 64 Nm tilting moment)
Tilting moment max. M:: 64 Nm = Fr x (Y+0,016) m

Axial force Famax: 3000 N

Pneumatic locking torque: approx. 50 Nm

Weight: approx. 14 kg
. . Dimensions
@ Cylinder Weight
T Tc kN | d
= oraue () | mm) (ko) s
RT40 40 60 14 270x170x130

Subject to technical modifications.

2-48 |



Lifters

@ TUNKERS

Ingenuity in series.



POSITIONING

Positionieren

** | Lifting Unit MZVD...

— Enclosed aluminum housing in

with multi-sided mounting
options

— Two push rods running in
graphite bushes

— Powered by Multi-force cylinder
located in the housing, with end

position locking
— End position sensing

Forward/Back with inductive

40 Stroke
BQ Strake
120 Straka,

&3

1

[: F BT

[l

L

ey

-—r

L1

AN

G1/8
- <
. b o

ARG

o)
G1/8 |
Z

- -

M10/D3 deep

@

LE*

; 1
It id
i t"
PR FL
T
\ ¥ g |
- f
!
i3] o~
e =
' Y
z L 1
"B - e’ . e—
- - r
® I
o
B 3
2
O
=~
e
=

a3

b

FL

Sensors . B _
Ordering example:
MZVvD40 80 PL Ti2
L Position sensing system
— Pneumatic connection on the left (PR = right)
- Stroke
- Type
Order code TUNKERS position sensing systems:
...TOO without position sensing
...T12 Inductive position sensing 24 V, 1 output with integral LEDs
Type Fast stroke | Clamping force| @ Cylinder Weight
(kN) (kN) (mm) ~ (kg)
MZVD 40-40 0,4 4 40 17,5
MZVD 40-80 0,4 4 40 19
MZVD 40-120 0,4 4 40 20,5
MZVD 50-40 0,6 7 50 19
MZVD 50-80 0,6 7 50 20,5
MZVD 50-120 0,6 7 50 22
MZVD 63-120 1,2 10 63 35
Type B1 |32 |m3 | B |Bs|Bs |1 |2 |8 |a|D¥ e | |DV|p2|D3l|D4
MZVD 40-40 | 200 | 160 | 100 | 130 | 50 | 6,5 | 253 | 218 | 80 [32,5| 50 | 80 |72,5| 12 | 15 | 15 | 8
MZVD 40-80 | 200 | 160 | 100 | 130 | 50 | 6,5 | 293 | 258 | 80 [32,5| 50 | 80 |72,5| 12 | 156 | 15 | 8
M2ZVD 40-120 | 200 | 160 | 100 | 130 | 50 | 6,5 | 333 | 298 | 80 |32,5| 50 | 80 (725| 12 | 15 | 15 | 8
MZVD 50-40 | 200 | 160 | 100 | 130 | 50 | 6,5 | 287 | 252 | 80 [32,5| 50 | 80 |72,5| 12 | 15 | 15 | 8
MzZvD 50-80 | 200 | 160 | 100 | 130 | 50 | 6,5 | 327 | 292 | 80 [32,5| 50 | 80 |72,5| 12 | 15 | 15 | 8
M2zvD 50-120 | 200 | 160 | 100 | 130 | 50 | 6,5 | 367 | 332 | 80 [32,5| 50 | 80 |72,5| 12 | 15 | 15 | 8
M2ZVD 63-120 | 250 | 200 | 125|180 | 70 | 8 | 400 (340|120 | 25 | 80 | 90 | 85 | 12 | 16 | 20 | 12

Subject to technical modifications.
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TUNKERS Gripper Systems - the arms and hands of the industrial robot

Robotic gripper systems have become a standard in today‘s automotive body assembly lines. With increased
performance, robotic handling has replaced conventional transport systems like shuttle and conveyor systems.

They do not only move small and add-on parts, but also side panels, complete underbody groups and - for the
first time now - even entire car bodies.

In special designs, robotic grippers are now also used for processes including handling procedures using
welding guns, glueing or clinching units and in some cases, they even have geometric functions.

While until a couple of years ago, steel welding frames used to be the backbone of robotic grippers, modular
systems are the state of the art now.



TUNKERS Round Tube System (TRR)

Overview

TUNKERS Carbon Fibre Tube System (TCR)

TUNKERS One Screw System (TOS)

Euro-Gripper-Tooling System (EGT)

3-17

3-23

TUNKERS Machine Tools for
Gripping, Clamping and Positioning

Special Products

Services

3-28

3-29

3-30
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C TUNKERS - the specialist in gripper and handling technology

Introduction

Gripper and handling technology is the core competancy of the comprehensive TUNKERS product range. The
portfolio includes a variety of system solutions, based on force-closed and form-closed concepts. The principal
application for these grippers is the body in white production, in which handling, process and geometric ap-
plications are implemented. Due to the flexible nature of the car body, gripper tasks can also be performed in
other aspects of automobile technology.

Versatility and flexibility

In addition to standard TUNKERS® Round tube, Carbon tube, One Screw or Euro-Gripper-Tooling, we also
offer customer-specific products in customised form. On request, our sphere of competence also includes
special products.

Worldwide experience and problem-solving expertise

With eight production plants for grippers around the world and a total of approx. 14,000 gripper systems
supplied to date, TUNKERS is a strong business partner. Our handling systems are used by many original
equipment manufacturers in the automobile sector, including, for example, Audi, BMW, Daimler, Ford, GM,
Land-Rover, Renault, Volvo, Volkswagen or Skoda. As specialists in gripper systems, with this background
experience we are able to react flexibly to problems of any kind and to offer you prompt and competent potential
solutions to design challenges, for example.

TUNKERS as system supplier

In implementing gripper projects, if required we can offer you integrated solutions. These include:

— Design consultancy and the creation of gripper system concepts

— Project management and ongoing contract implementation

— Mechanical assembly, including the production of special components and the procurement of parts
— Installation of pneumatically- and electrically-operated components

— 3D measurement and documentation

— On-site commissioning

In the first instance, please make direct contact with your local Field Service Team or send an e-mail to grip-
per@tuenkers.de.
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Why use modular gripper systems? C

In designing a gripper system, the user is faced with the choice of either a modular system or a gripper of
welded construction. The advantages of modular construction are self-evident:

Key factors

Maintenance:

— No need for replacement systems, as is frequently the case with welded-construction gripper systems
— Faster replacement of components

— For maintenance, modular grippers only require a small number of standard spare parts

Weight:
— Lightweight precision round tubes out of aluminum, thin-walled steel or carbon fibre semi-finished products
— Weight reduction to retain or downgrade the category of robot

Flexibility:
— Rapid adaptation to short-notice modifications to components, for example expansion to accommodate an
additional clamping station

— Combination of the various round tube gripper systems is possible — similar tube diameter and offsets of
the clips

— Weight reduction due to the use of carbon fibre components

Delivery times:
— Standard components in stock
— Available worldwide

Costs:

— Design costs - Standardised 3D-CAD libraries mean the design becomes simply ‘composition’
— Storage costs — Small variety of parts, few special-production parts required

— Project costs — Volume production in high numbers at low prices

GRIPPING
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C General configuration of modular gripper systems

1. Gripper base plate

Versions in the form of sheet aluminum or sheets of composite material in a variety of material thicknesses and
dimensions, compatible with the size of the gripper and the weight of the component.

2. Modular base frame

Mainly responsible for the overall rigidity of the system. Depending on the system, the base frame can be in
the form of circular- or octagonal-section tubing.

e
S S
L'y

3. Connections
Extensions/gripper arms for connecting actuators and pins to the base frame.

i-"‘%t

4. Machines for gripping, clamping and positioning

Lightweight Tunkers actuators provide for a dynamic apprach.

Example of an body side gripper



TUNKERS Round Tube
System (TRR)

TUNKERS
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G/ TUNKERS Round Tube System (TRR)

From a technical viewpoint, the force-closed TUNKERS® Round Tube System makes use of the optimum mo-
ment of inertia of tubes and, in comparison with square-section forms, they exhibit the ideal relationship be-
tween low weight, high rigidity and low vibration levels.

— System consisting of precision aluminum tubes in diameters of 25, 40 and 60 mm

— High geometric flexibility — optimum accessibility to components — positioning possible in all directions
— Similar offset with both aluminum and carbon fibre joints (hybrid system possible)

— Safety in case of a crash — the clips rotate without destroying the machines

— Reproducibility — Scale on GSKN clips or optional reference holes

Gripper system for handling a body side

Aluminum cross joints — GSKN Series Precision aluminum tubes & 25, 40 and 60 mm

Nonius for precise adjustment Round Tube Gripper System

3-8 |



TUNKERS Round Tube System (TRR)

] ] Geometrical moment Section
Type Matenial Hteel of inertia Ix modulus Wx
GR 60 EN AW 2007 2,50 kg/m 329376 mm* 10979 mm3

Ordering information: GR60-...
Profile lengths in 10 mm increments (maximum length 6000 mm)

N, €

) . Geometrical moment Section
Type Material Weight of inertia Ix modulus Wx
GR 40 EN AW 2007 1,83 kg/m 95492 mm?* 4775 mm3

Ordering information: GR40-...
Profile lengths in 10 mm increments (maximum length 6000 mm)

@25
’ q Geometrical moment Section
Wie= bAEEIE] Weight of inertia Ix modulus Wx
GR 25 EN AW 2007 1,40 kg/m 19175 mm* 1534 mm?3

Ordering information: GR25-...
Profile lengths in 10 mm increments (maximum length 3000 mm)

Please Note:
All technical data relating to the profiles have been determined using Autodesk Inventor Professional 2014. Tuinkers does not guarantee that the actual product
exactly corresponds to the technical data provided. Tlinkers accepts no liability for damage which may occur as the result of individual use of the product.
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G/ TUNKERS Round Tube System (TRR)

System configuration — Base Frames and Gripper Arms
GNFA 40 GNFA 40

GRA 9

Single traverse Dual traverse

GSKN 40-60

GSKN 40-60

GR 40

GR 60

Single traverse GNFA 60

H-frame

GR 60 GSKN 40-60
GSKN 40-60 SKN 2540
GR 60
GR 40
GNAK A10-K40 GRST 25-90
GNAK 40-A-1
i i Clamping point
Clamping point

GAW A74
GSKN 25-40

GAZ A23-16

GNXK 40-25 GR 25

GNAK A00-3 GR 40

GNXK 19-25 GR 25
Sensor mounting Centring pin mounting

GNN 18

GNAK A00-3

GR 40

GR 25
GNXK 19-25

Suction pad

mounting

Component support mounting GSKN 25-40 Suction pad

3-10 |



TUNKERS Carbon
Fibre Tube

System (TCR)

TUNKERS

Ingenuity in series



GRIPPING

Greifen

C TUNKERS Carbon Fibre Tube Systems (TCR)

From a technical viewpoint, the force-closed TUNKERS® Carbon Fibre Tube System makes use of the
optimum moment of inertia of tubes and, at the same time, the special properties of carbon fibres.

Right at the beginning of the project phase and without knowledge of the component or gripper weight in
question, the maximum permissible weight category is defined by determining the type of robot. If this weight
category of the gripper solution designed for the actual application is exceeded, apart from selective measures
to reduce weight, the designer must resort to using a larger robot, with negative consequences in terms of
investment, space requirement (footprint) and cycle time.

With potential weight savings of up to 50%, the TUNKERS® Carbon Fibre Tube System is a genuine alternative
and creates new design leeway, as both a complete system and a hybrid solution, in which aluminum, steel
and carbon fibre components can be flexibly combined in one product.

— System consisting of precision carbon fibre tubes in diameters of 25, 40 and 60 mm

— Combination and integration in existing gripper systems possible — similar offset between aluminum and
carbon fibre joints

— Weight reduction — Use of a lower category of robot

— In comparison with an aluminum system: weight reduction of 40%, price supplement approx. 20% in terms
of the complete gripper system

OSovee

Precision carbon fibre tubes - Carbon fibre cross joints - GKC
GRC @ 25, 40 and 60 mm

‘Stingray’ — the lightweight carbon fibre bracket
Weight: from 6 kg

Stingray as gripper system — Example application — transporting 115 kg floor pan
total weight approx. 30 kg

3-12 |



TUNKERS Carbon Fibre Tube Systems (TCR)

-\
[/

GRIPPING

ey
- : Geometrical moment Section Surfave
Type Material bisge of inertia Ix modulus Wx treatment
GRC 60 CFK 0,85 kg/m 218780 mm* 7293 mm? ground
Ordering information: GRC60-...
Profile lengths in 10 mm increments (maximum length 3000 mm)
L @i J
. 7 Geometrical moment Section Surface
Type Material eight of inertia Ix modulus Wx treatment
GRC 40 CFK 0,64 kg/m 67450 mm?* 3372 mm? ground
Ordering information: GRC40-...
Profile lengths in 10 mm increments (maximum length 3000 mm)
" ¥
\ I@I
q f Geometrical moment Section Surface
e bAEEIE] bisigls of inertia Ix modulus Wx treatment
GRC 25 CFK 0,33 kg/m 12778 mm* 1022 mm?3 ground

Ordering information: GRC25-...
Profile lengths in 10 mm increments (maximum length 3000 mm)

Please Note:
All technical data relating to the profiles have been determined using Autodesk Inventor Professional 2014. Tuinkers does not guarantee that the actual product
exactly corresponds to the technical data provided. Tlinkers accepts no liability for damage which may occur as the result of individual use of the product.
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C TUNKERS Carbon Fibre Tube Systems (TCR)

Characteristics of CFK in comparison with steel or aluminum

— Exceptional strength to weight ratio (low weight, high tensile strength)

— High modulus of elasticity, high strength, rigidity and dynamic load-bearing capacity

— Good vibration absorption and dimensional stability

— Heat and corrosion resistance

— Minimal heat expansion

— High fatigue strength, high residual safety

Properties of construction materials in comparison with CFK

Comparison of density

Comparison of tensie strength

e i
- 1 ol
7 s
B
G
5
4 L
. Ehe
.
0
CFE Alurraniom allsy Hig k- nllery seesl iy A ey Mol Bty AREE
* Exact values are dependent on the alloy material
Tube Steel Aluminum Carbon
@ (kg /m} (kg fm) (kg/m)
25 mm 1,63 140 0,33
40 mm 2,31 1,83 0,64
60 mm (6,78) 2,50 0,85
‘HL""- = ..~""'" - 1“""'--.’* i ) “""‘-.. .ﬁ"‘”"-
100 % = | 52-86% ‘ " ‘ 18 -26%
Weight reduction of more than 50 %
GSKN - Cross Joint GKC - Cross Joint + Rigidity - optimised design
(Aluminum) (Carbon & Aluminum) . .
+ Installation space — low interference contour
+ Flexibility — integration into existing systems
_46% possible

GSKN 60-60
Weight: 1400 g

3-14 |

GKC 60-60
Weight: 750 g

+ Compatibility — transfer of the existing design
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TUNKERS Carbon Fibre Tube Systems (TCR) G

Stingray

— Innovative gripper console

- Weight from 6 kg

— Integral tube clips, robot mounting face and centring sleeve for gripper station

I

W) Detail view: clamp connection

Stingray gripper

Integral robot mounting face
(Position as required)
Standard - central mounting
Hole diameters: @ 125 mm or
160 mm

Integral tube clips with
clamping screw
(@ 60 mm)

Top view

Integral centring sleeves for
gripper station

Sandwich-construction
base

View from below

| 3-15
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G| TUNKERS One Screw System (TOS)

The TUNKERS® One Screw System combines the advantages of form-closed situation in the main frame (Level
1) with that of force-closed in the gripper arms (Level 2). Due to the ability to attach the joints in the main frame
with one screw on the octagonal main frame profile, in certain applications this results in an extremely rapid
assembly time. In order to guarantee a predefined clamping situation, each threaded connection should incor-
porate a clearance sleeve. The joints are optimally positioned by means of alternating hole templates at a dis-
tance of 30 mm from each surface and 15 mm offset from the adjacent surface.

— Octagonal-section aluminum profile in Level 1 and round tube in Level 2
— One of the fastest systems in automation in terms of MTTR

— Variable threaded connection concept

— Slim design in Level 1

— Small number of components

— No special tools required for assembly, no blind rivet nuts

Form-closed profile
TOS 001
for main frame

\ Optional: CFK tubes
~ GRC 25/40
Force-closed ~

aluminum tubes GR 25/40
for gripper arms

Detail view — Base frame Detail view — Cross joint Detail view — clamp connection

connector TOS 040
TOS 023 / TOS 024

3-18 |



TUNKERS One Screw System (TOS)

=) P '
L 9 o) LR

q q Geometrical moment Section
Type hMaterial wvelgint of inertia Ix modulus Wx
TOS 001 - Octagonal profile EN AW 6063 T66 2,8 kg/m 359886 mm* 11990 mm?
Ordering information: TOS001-...
Profile lengths in set 30 mm increments (maximum length 4078 mm)
ly -
Iz -
Type Materil Weight | Geometrical moment|  Seation
TOS 002 - Octagonal profile EN AW 6063 T66 6,0 kg/m 1z: 3858499 mm* |Wz: 55121 mm?
ly: 771806 mm*  |Wy: 25727 mm?

Ordering information: TOS002-...
Profile lengths in set 30 mm increments (maximum length 4078 mm)

L FL

Weight |Geometrica momert| _ Secter
GR 40 - Circular-section tube EN AW 2007 1,83 kg/m 95492 mm* 4775 mm?
Ordering information: GR40-...
Profile lengths in 10 mm increments (maximum length 6000 mm)
@S
Weighe |Geomericamament)  Secter
GR 25 - Round bar EN AW 2007 1,4 kg/m 19175 mm* 1534 mm?

Ordering information: GR25-...
Profile lengths in 10 mm increments (maximum length 3000 mm)

Please Note:

All technical data relating to the profiles have been determined using Autodesk Inventor Professional 2014. Tuinkers does not guarantee that the actual product
exactly corresponds to the technical data provided. Tlinkers accepts no liability for damage which may occur as the result of individual use of the product.
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G| TUNKERS One Screw System (TOS)

System configuration - base frame and cross joints

Bracket Threaded sleeve
M8 screw TOS 024 SET TOS 103

Profile

TOS 001
v"" Bracket
/,f\ TOS 023 SET

Centring pin

Nord-lock washer

Sleave
TOS 101

' Clip
Noix
Base Body
R = Structure de base
TOSO4DSET | Profile oo
(One Screw) TOS 001 (Standard) Profilé
TO5 001
Sleave - g
TOS 101 TOS 1’.;::“
MNord-lock washer
B i Vis M8 avec
rondefle Mord-lock

3-20 |
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TUNKERS One Screw System (T0S) G

Components of the base frame (Level 1):

,' 8\

Base plate Base plate Flange Basic profile TOS 023 SET T-connector
TOS 010 TOS 011 connection SW60 TOS 001 TOS 024 SET TOS 021 SET
TOS 015 SET
Cross joint 40 Joint 40 LW Cross joint 25 Joint 25 LW Extension arm 40
TOS 040 SET TOS 041 SET TOS 044 SET TOS 045 SET TOS 043 SET

Joints for gripper arms (Level 2):

»

GSKN Ceross joint GSKN Series

Typical adapter / clamping unit connections

L a

GNAK A10 GNAK A00 GNXK GNAK 40-A-1

| 3-21
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C Euro-Gripper-Tooling System (EGT)

The Euro-Gripper-Tooling System (EGT) was developed by the Euro-Gripper Working Group. The concept is
based on an octagonal profile which, with connectors, adapters and tubes, facilitates the modular attachment
of clamping or centring units for fixture building grippers. Apart from a few shared standard components, the
specific versions vary from OEM to OEM. Consequently, there is a basic catalogue which varies according to
the OEM.

- TUNKERS is a licensed supplier of EGT components to German car manufacturers and the manufacturer of
complete EGT gripper systems

— They are based on SW 80/50 octagonal aluminum profiles with hole patterns
— Connections are attached by means of blind rivet nuts and screws to the profiles
— Reproducibility in the event of a crash provided by holes

Base plate Clamp connection

Profile of the Euro-Gripper system

“TUNKERS
I ,’:I.:t Greifer-

technils
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Euro-Gripper-Tooling System (EGT)

q q Geometrical moment Section
Type Material Weight of inertia Ix modulus Wx
EGT 001 - Octagonal profile EN AW 6063 T66 4,89 kg/m 874065 mm* 21851 mm?
Ordering information: EGT 001 SW80X...
Profile lengths in preset 30 mm increments (maximum length 4078 mm)
" E ] o 11 ['rn_ F ‘;;!I-._‘_
e
e
1
) & @ O
e 0 e .
. f Geometrical moment Section
Type Material Welght of inertia Ix modulus Wx
EGT 002 - Octagonal profile EN AW 6063 T66 2,05 kg/m 96624 mm* 3864 mm3

Ordering information: EGT 002 SW50X...

Profile lengths in preset 30 mm increments (maximum length 4078 mm)

e —

45
g

+ g
- =
; f Geometrical moment Section
e BT Gl of inertia Ix modulus Wx
EGT 006 - Precision steel tube E355-N 1,45 kg/m 9119 mm* 2745 mm3

GRIPPING

Ordering information: EGT 006 Version M D30X2,5X...
Profile lengths in preset 15 mm increments

Version M: 73 mm to 448 mm

Version S: 86 mm to 446 mm

(maximum length 1000 mm)

Please Note:
All technical data relating to the profiles have been determined using Autodesk Inventor Professional 2014. Tuinkers does not guarantee that the actual product
exactly corresponds to the technical data provided. Tlinkers accepts no liability for damage which may occur as the result of individual use of the product.
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C Euro-Gripper-Tooling System (EGT)

Components as practical extensions to the EGT System

- TGT joints for attaching the TUNKERS® Round Tube System (TRR) to the EGT SW80 octagonal profile
— Use of the entire TUNKERS® Round Tube System (TRR) for the gripper arms

— Weight reduction by using the TUNKERS® Carbon Fibre Tube System (TCR)

TGT 700 SET TGT 710 SET TGT SW80/RR40
(special component)

TGT SW80/RR60
(special component)
L
- i
= .

Octagonal profile SW80

\#‘3

Aluminum tubes for Optional: CFK tubes for
standard applications weight reduction
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Euro-Gripper-Tooling System (EGT)

Components as practical extensions to the EGT System
— High-precision GEO blades (TGT 650) for the Euro-Gripper-Tooling System

— Application for GEO Grippers for direct attachment of clamping units to the base frame

— Variable lengths in the x- and y-directions

— Manufactured out of high-strength aluminum

— Maximum repetitive accuracy when replacing the GEO blade with a centring pin

— Optional: clip can be mounted on the reverse side in the case of high loadings

Detail view — Attachment using a centring pin

‘
]
e
;
L

155 w007
180

175 1007

300 =0.0z (L-wvanable nominal dimension)
335

Typical configuration — GEO blade integration

Greifen

Gripping
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C TUNKERS Machine Tools for Gripping, Clamping and Positioning

— Lightweight pneumatic clamps for use with gripper systems

— Reduction of the weight of the gripper
— Lower category of robot

— Reduction of vibrations on the gripper
— Improve cycle times

Typical grippers

GN 40 - 2,38 kg APG 40.1 BR2 A10 - 1,6 kg

Typical pneumatic clamps

V40 LW - 1,7 kg APH 40.5 H - 2,4 kg

Typical retractable pin units

SZK 25 - 0,4 kg SZKT 40 - 1,7 kg

3-28 |

GN 40 AS - 2,36 kg

SZK 30.8 - 1,3 kg

€ 1}

—

=
i
14

APG 40.1 BR2 AS - 2 kg

o A



Greifen

Special Products C

Fixture structure made from the Round Tube System

(TRR)

Hybrid Gripper (carbon fibre/aluminum)

Clamping fixture to client’s specification

Manipulator gripper made from the
Round Tube System (TRR)

| 3-29
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C Services

Design training for our modular gripper systems

Measurement of vibrations on gripper systems while in
operation -

Acceleration diagram
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Umformen

% Forming - Our Speciality

The term “forming technology“ causes the obligatory association with large-scale presses, such as they are
used for the production of sheet metal components or complete car body parts.

Contrary to this, we are primarily supplying sytems for post-processing of components made of steel and
aluminum sheet metal or plastics. Typical applications include punching, stamping or joining operations
required as additional processing steps for the manufacture of the finished part. The forming forces generated
by these processes are in the range of approx. 1 to 100 kN.

The main applications of TUNKERS forming systems are:

1234

Punching Marking Nap Press Forming

| g

Clinching Setting of Nuts Flanging

T.

Cutting Folding




Umformen

Applications %

We have been specialising within this range of applications for over 20 years with a focus on body sheets.
Especially with a view to customised solutions, we can offer you a wealth of experience.

This catalogue contains a selection of established standard components supplied by us. Even if you cannot
find a suitable solution for your application straight away, please do not hesitate to contact us.

It does not matter if the application concerns a manual toggle unit, stationary toggle unit or robotic solution —
we will find a suitable solution for you for any forming process manual, stationary or robotic unit.

Stationary
C-Frame unit

Robotic C-Frame unit Manual unit

FORMING
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% Punching

With more than 1,000 applications for serial production,
Tlnkers offers a broad range of experience with
punching and piercing applications for steel and
aluminum sheet metal components.

Punching operations — even under complex conditions —
are tasks which we realise on the basis of our compact
power press units with pneumatic, hydraulic or pneumo-
hydraulic drives especially developed for these
applications.

Tool Set

High-strength punch and die tools guarantee punching quantities
of up to 200,000 cycles in connection with the TUNKERS systems

| Alternative designs in HWS, HSS or titanium nitride coated for
round, rectangular or contoured punches and dies.

Retainer Technology

The holding system is crucial for the hole quality. The retainer holds the workpiece safely in position with a
preload force of approx. 15 % of the punching force when the stamp moves down and provides for the

repeatability of the punching process. |

[

Scraper T
J it N
i had
F F
-
A
Bottom die
Polyurethane retainer of Tool cartridge with Special retainer in forked or
high-strength integrated stamp holder pin-form design, adjusted to
wear-free plastics and spring-loaded retainer the interference situation

4-8 |
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Punching %

Simplified calculation of the punching force

The first step in designing any type of clamp is to determine the punching force required for the process. The
following formulae and tables will provide you with a quick overview. Please note that the calculations are
based on maximum tensile strength. Particularly in the case of high-strength steel panels with tensile strengths
of up to 1,200 Nmm?, due account must be taken of corresponding factors.

Force F = cutting edge circumference x sheet metal thickness x tensile strength

Example 1 (circular hole):

— Steel sheet 1.0338 tensile strength 350 N/mm?
— Circular hole 10 mm dia.
— Sheet thickness 1 mm

10 mm - 3,14 - 1mm 350 N/mm? 1,15 = 12.640N = 12,64 KN
(circumference (D - ) (thickness s) (tensile strength) (stripping force)
Example 2 (square hole):
— Steel sheet 1.0338 tensile strength 350 N/mm?
— Side length 10 mm
— Sheet thickness 1 mm
10 mm - 4 - 1mm 350 N/mm? 1,15 = 16.100N = 16,10 KN
(circumference (a - 4)) (thickness s) (tensile strength) (stripping force)

Tensile strengths of standard materials
Typical material, sheet metal

max. tensile strength Rm (N/mm?)

Steel 1.0338 350
Aluminum AlMg0,4Si1,2 260
Plastic Nylon 70
Copper Cu 200

FORMING
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% Punching

Table showing examples of punching forces

Punching force [kN], for circular holes, material 1.0338

Hole diameter d (mm)

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

12,00

16,00

18,00

20,00

30,00

0,50

1,90

2,53

3,16

3,79

4,42

5,06

5,69

6,32

7,58

10,11

11,37

12,64

18,96

0,70

2,65

3,54

4,42

5,31

6,19

7,08

7,96

8,85

10,62

14,16

15,92

17,69

26,54

0,80

3,03

4,04

5,06

6,07

7,08

8,09

9,10

10,11

12,13

16,18

18,20

20,22

30,33

1,00

3,79

5,06

6,32

7,58

8,85

10,11

11,37

12,64

15,17

20,22

22,75

25,28

37,92

1,20

4,55

6,07

7,58

9,10

10,62

12,13

13,65

15,17

18,20

24,27

27,30

30,33

45,50

1,40

5,31

7,08

8,85

10,62

12,39

14,16

15,92

17,69

21,23

28,31

31,85

35,39

53,08

1,50

5,69

7,58

9,48

11,37

13,27

15,17

17,06

18,96

22,75

30,33

34,12

37,92

56,87

1,80

6,82

9,10

11,37

13,65

15,92

18,20

20,47

22,75

27,30

36,40

40,95

45,50

68,25

2,00

7,58

10,11

12,64

15,17

17,69

20,22

22,75

25,28

30,33

40,44

45,50

50,55

75,83

2,20

8,34

11,12

13,90

16,68

19,46

22,24

25,02

27,80

33,37

44,49

50,05

55,61

83,41

Sheet thickness s (mm)

2,40

9,10

12,13

15,17

18,20

21,23

24,27

27,30

30,33

36,40

48,53

54,60

60,66

91,00

2,60

9,86

13,14

16,43

19,72

23,00

26,29

29,57

32,86

39,43

52,58

59,15

65,72

98,58

2,80

10,62

14,16

17,69

21,23

24,77

28,31

31,85

35,39

42,47

56,62

63,70

70,78

106,16

3,00

11,37

15,17

18,96

22,75

26,54

30,33

34,12

37,92

45,50

60,66

68,25

75,83

113,75

Punching force [kN], for square holes, material 1.0338

Side length a (mm)

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

12,00

16,00

18,00

20,00

30,00

0,50

2,42

3,22

4,03

4,83

5,64

6,44

7,25

8,05

9,66

12,88

14,49

16,10

24,15

0,70

3,38

4,51

5,64

6,76

7,89

9,02

10,14

11,27

13,52

18,03

20,29

22,54

33,81

0,80

3,86

5,15

6,44

7,73

9,02

10,30

11,59

12,88

15,46

20,61

23,18

25,76

38,64

1,00

4,83

6,44

8,05

9,66

11,27

12,88

14,49

16,10

19,32

25,76

28,98

32,20

48,30

1,20

5,80

7,73

9,66

11,59

13,52

15,46

17,39

19,32

23,18

30,91

34,78

38,64

57,96

1,40

6,76

9,02

11,27

13,52

15,78

18,03

20,29

22,54

27,05

36,06

40,57

45,08

67,62

1,50

7,25

9,66

12,08

14,49

16,91

19,32

21,74

24,15

28,98

38,64

43,47

48,30

72,45

1,80

8,69

11,59

14,49

17,39

20,29

23,18

26,08

28,98

34,78

46,37

52,16

57,96

86,94

2,00

9,66

12,88

16,10

19,32

22,54

25,76

28,98

32,20

38,64

51,52

57,96

64,40

96,60

Sheet thickness s (mm)

2,20

10,63

14,17

17,71

21,25

24,79

28,34

31,88

35,42

42,50

56,67

63,76

70,84

106,26

2,40

11,59

15,46

19,32

23,18

27,05

30,91

34,78

38,64

46,37

61,82

69,55

77,28

115,92

2,60

12,56

16,74

20,93

25,12

29,30

33,49

37,67

41,86

50,23

66,98

75,35

83,72

125,58

2,80

13,52

18,03

22,54

27,05

31,56

36,06

40,57

45,08

72,13

81,14

90,16

135,24

3,00

14,49

19,32

24,15

28,98

33,81

38,64

43,47

48,30

57,96

77,28

86,94

96,60

144,90,
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Typical Applications |

| Pneumatic toggle-lever clamp for punching holes
~ for 35 mm dia. pipe unions in sheet steel

C-frame

prepared for
removal of scrap by
suction for the
overhead punching
of holes

PFS400-60
for punching 2 holes
simultaneously

Hydraulic multiple punch tool with
toggle-lever clamp

Bulkhead punch unit, right-hand
drive breach

C-frame system with
hydraulic cylinder for
roof channel holes

G h tinching T
C-frame system as dual punch RO CER ) /inddillc 50, |
with multi-force cylinder a

| 4-11
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5 Stamping

Marking components with Stamping

Similar to simple steel-stamp numbers, the component is marked with letters, numbers or symbols via a forming
process utilising > 5 kN forces.

Good readability of the marking, also after painting, requires a penetration depth of the types into the workpiece
of approx. 0.2mm.

Common stamping applications are shift and date stamps, name plates or company stamps.

Examples

Shift/date stamps
Marking of workpieces in serial production, for the allocation of the production to the responsible assembly or
production group.

Example for a part number code -
6 digits. 6mm type height, press force ~ 40 KN Operator stamp

A0 |1 1]12]|5 PC|1/1 /0| 5

Year
Month Year
Day Month
Production shift Operator
Plant/company stamp Production number

{3 05 48 UK |24 9 3

Production Week

Automatically
incrementing
serial number

Year

Station

Line

4-14 |



Stamping Tools

Stamping

Umformen

s 2
Forming

Robust type holders and stamping tools - alternatively key-operated or automated for digit heights of 2-8 mm.

Pressing Forces

Type holder

Stamping tool

Unlike other forming processes, stamping only requires a short power stroke (< 1 mm). That is why toggle-joint
supported drives are particularly suited, as they generate maximum power just before the end position is
reached. The pressing forces are proportional to type height and the number of digits. The following tables
give an overview of common applications:

Sheet steel metal, 1.0338, tensile strength 350 N/mm?

Stamping depth: 0,2 mm

Type height Number of digits
(mm) 1 2 3 4 5 6 7 8 9 10
4 30 |60 |89 [11,9 /14,9 |17,9 |20,8 |23,8 |26,8 [29,8
5 3,7 | 74 11,0 |14,7 |18,4 |22,1 |25,7 |29,4 |33,1 |36,8
6 44 188 [131 [17,5 |21,9 /26,3 |30,6 |35,0 |39,4 [43,8
7 5,2 10,3 |15,5 |20,7 |25,8 |31,0 |36,1 |41,3 |46,5 [51,6
8 59 11,7 [17,6 |23,5 |29,3 |35,2 |41,0 |[46,9 | 52,8 |58,6
Pressing force in kKN

| 4-15
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8 characters, 6 mm high

A __[1[2[3]4]5]8[ 78]
; S

A R R -

Ordering example:

PTH 8 6 : i
The typeface is medium

pursuant to DIN 1451

— 6 mm font height!
We would be happy to offer further models

> Number of digits upon request.

Type holder
' Customised stamps available

Umformen

Sl v SP e |

4 i u
B e N
g:iil:a— el — —
' \
Ordering example: £495% 7{ gy e

P 6 8 M

L Manual-operation

— Number of digits
Manually operated type wheels — 6 mm font height
with set keys — Stamping tool

™ . N The typeface is medium
Number of al&dlmensmns (L62mm type helngt) pursuant to DIN 1451
digits (Optionaly available with
narrow typeface pursuant to
4 55 27,5 19,9 DIN 1451)
5 60 30 22,1
6 60 30 30,3
7 70 35 35,5
8 80 40 46,4
Type height Number of digits
Subject to technical modifications. Standard 456 456,78

4-16 |



Set key stamping tool with
automatically incrementing
type wheels

Subject to technical modifications.

Automatic Stamping Tool P. . .A..

Ordering example:

DIN 1451)

L. last three digits automatically incrementing

P 6 8 A3
L Number of digits
> 6 mm font height

— Stamping tool

Main dimensions
Number of L1 L2 L3
digits
4 75 26,5 19,9
5 80 30 25
6 85 31 30,3
7 90 46 36
8 95 36,5 40,7
Type height Number of digits | No. of automatically
incrementing digits
Standard 4;5;6 4;5;6;7;8 A3; A4
On demand:

— Mirror-image writing

— Location of the counter selectable

— Max. 2 separate counters per stamping

— Switch crank left or right

— Engraving 0-9, letters, logos, etc.

Umformen
-v-'
Forming

The typeface is medium
pursuant to DIN 1451
(Optionaly available with
narrow typeface pursuant to

“=* \We would be happy to offer
further models upon request.

| 4-17
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% Stamping

Application examples

Complete compo-
nent release via 75°
opening swivel arm

F=50max +
2 oo™

Stamping unit as power press unit
with pneumatic cylinder

high pressing

forcesof up Al

to 50 kN due to

toggle Multi-force

mechanism . . cylinder with
Spring-loaded swivel integrated guide,

bracket for unit equa-

anti-rotatin
lisation I

4 Single or
tandem
pneumatic
cylinder

Stamping unit
as C-frame system with
multi-force cylinder

Pressure pad

Automatic
stamping tool

Automatic stamping unit

Stamping unit with 8 digits,
switching keys and automatic
changing via pneumatic cylinder

Product variants
Stamping tool mounted to Stamping tool mounted to Type holder alternatively

swivel arm [PO] jaw [PU] mountable on both sides
- — (PTH] 1
: ; -] sl N R
i - © i .
hins ® { _ £ - .
RN S B
NS} P Y P _
= [\“__,- ) I o \_/ . -
- 1 |
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Example of a C-frame system
Drive: Multi-force cylinder
Medium: Compressed air: 5 bar
Pressing force: 45 kN

Reach X: 50, 100, 150 mm
Stroke: 50, 100, 150 mm

Tool: Automatic stamping tool

Example of power press unit
Drive: Pneumatic cylinder
Medium: Compressed air 5 bar
Pressing force: 50 kN

Reach: 60 mm

Opening angle: 75°

Tool: Automatic stamping tool

Subject to technical modifications.

Umformen
A 4

Stamping Unit CBMZ 45 | ._

7117

i

| —

oML -orce oyl ik
E-g ) i

I J— }f— o lel.

- ]

1

Ordering example:
CBMZ 45 100 50 PU 6/8 A3 Ti12

. ‘ ‘ ‘ ‘ - T12 inductive sensing system (option: TO8 pneu-
matic)

L last 3 digits automatically incrementing
> 6 mm type height /8 number of digits
 Stamping tool at bottom, PO: stamping tool at top (PTH=type holder)
— Stroke
> Reach Xstroke
 Type

Umformen
A 4

Stamping Unit PFS 400-60 PU |

g

spiEy Cenlees

; .
J 4 | : Prat +g sruzket

Ordering example:
PFS 400 60 PU 5/7 A2 T12
L T12 inductive sensing system (option: TO8 pneumatic)
L last 2 digits automatically incrementing
5 mm type height /7 number of digits
> Stamping tool at bottom, PO: stamping tool at top (PTH=type holder)
— Reach
— Type

| 4-19
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% Joining

As a joining procedure for sheet metal components, clinching is the alternative to resistance welding. At com-
parable strengths, non-weldable materials, such as pre-coated and painted sheet metals, combinations of
steel and aluminum and pairings with intermediate layers can be simply and more securely joined together.

This is one reason why, in many types of industry, such as domestic appliances, car body construction and in
the ventilation and air conditioning sectors for example, clinching has become established as a joining proce-
dure. In addition, mechanical joining offers other substantial advantages:

— Joints only produced by forming the material

— No heating effects, which can result in tensions in the component

— Cost-effective joining without components vulnerable to welding (such as welding caps)
— Low energy costs for the joining process

Convincing arguments for the use of clinching.

Joining processes

Using a specially-shaped stamping tool and die, the sheet metal
layers to be joined are formed by means of a deep-draw peen-
ing procedure in such a way that an undercut below the bottom

mechanisches Prinzip BIm
I layer is produced. The components are mechanically joined to-
— B . gether.

SPANNEN TIEFZIEHEN VERRIEGELN

Example of a clinched joint

Cross-section of a clinched joint
material: Aluminum 1.5 mm thick

Clinching is cost-effective

Lower investment and, above all, lower running costs mean that, in
comparison with spot-welding, clinching is a cost-effective joining pro-
cess.

Joint from above — stamp side

4-22 |
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Insertion tools
In the case of insertion tools for joining

B IM variantenﬁberSicht technology, we rely on the quality stan-
®

dards of our technology partner BTM, with

Tog -L — LGC ® its Tog-L-Loc products.

@ ol |

Tog-L-Loc® stamps feature a slight radius around the point of the stamp, enabling it to control
any lateral movement of the material, without it becoming fractured.

T

BIM Tog-L-Loc® dies
Tog-L-Loc® dies are available in three basic versions, in order to satisfy a variety of clinching requirements.

940 Series type (preferred)

With this type of die, the three movable discs are encircled by elastomer
and a support ring.

Copyright
BTM Europe e

()
Three-part dies with elastomer .

Dies of this type feature three movable discs, which are retained by an elastomer. They are
ideally suited for confined areas of construction. The die guard can be adapted to fit any
specific component!

Two-part dies

This type of die is ideal for use in the most confined areas of construction; the flange or
the interference edge runs parallel to the opening direction of the discs!

| 4-23
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% Joining

Holder for the drive
~.unit with integrated
punch guide

AN Spring for

downholder

Punch
/

— Case

Hold-down device
/
T Die

____Die extension

_Die holder

4-24 |

Tool construction and design

The Tog-L- Loc® clinching process includes two main components: a
punch and a die. Tog-L- Loc® is a clinching process without cutting. The

patented clinching tools generate a round, gas-tight and fixed clinching
point.

Currently, there are six standard Tog-L- Loc® tool sizes: 3.0 mm, 3.8 mm,
4.6 mm, 5.5 mm, 6.4 mm and 7.6 mm punch diameter. The tool size of
Tog-L- Loc® is determined by the punch diameter.

The selection of the right tool size for an application depends on various
factors like type and thickness of the material to be clinched, the space

available for the clinching point and the intended rigidity of the
connection.



Umformen

Joining 5

Unit design

Precise tool technology is a prerequisite for the repeatable production of clinching connections. A coaxility
between punch and die of less than 0.05 mm must be ensured, as offsetting would inevitably result in reduced
shear and head strength. The tool systems described in the power press unit technology chapter are tailored

to meet these requirements.

Guideline for estimating the joining process forces

Concrete series of tests on the relevant sheet pairs are imperative for a process force prognosis. The required
forming forces increase with increasing sheet thickness.

60
50
40
30
20

ST steel grade

10
1 2 3 4 5

Overall thickness of the metal sheet

Quality criterion residual base thickness

A process supervision including force and force/path measuring systems developed together with our partner
HIE SCHWEISS-SYSTEME GmbH ensures the joint connection quality and generates process reports (see
chapter on power press unit technology).

0
9]
Q
c
X
Q
<
S

Residual
base

Fu | d0t4[EN] « 0 % |
T [ ezolmm| + o %]

el - |

i T

Image: lllustration process control, setpoint
deviation and display the joining path

FE FFEREEFE OREGE
Aok & 8 F k% F

"R R Rt R R R T T T R LR AT Rt T Rt
- g
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Tool lubrication

In order to optimize product life, avoid cutting or cracking in the component, it may be necessary to use
lubrication.

Our process control makes it possible to activate a lubrication for any point on the punch or die. The spray
nozzles are fixed as closely as possible to the joining point at the C-frame.

For lubrication, we use standard greasing systems.

Imaging process control, activation spraying

Benefits:

— Stable process even for indexed components as any point may be lubricated.
— Minimum quantity of lubricant thanks to air-lubricant mix

— Even lubrication for increased product life

4-26 |
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C-frame with electrical drive and process control

Our new electrically driven C-frame with process control was developed especially for robotic applications in
joining. The control communicates with the robot which controls the C-frame as a 7-axis. The process control
includes quality control, data back-up and lubrication control of the tools.

Performance data:
E-drive with planetary screw drives
Fmax = 50 kN, reach 300 mm, stroke 200 mm

Toothed belt gear

Planetary screw drive/

antj-rotation safequard

Insertion tools<

Weight-optimized C-frame in steel

Process control and
monitoring

| 4-27
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Application examples

Hydraulic C-frame system for joining Compact unit with pneumatic drive
applications with hydraulic drive

I
Turnkey joining station with C-frames Power press unit with hold-down device
and power press unit

Power press unit with pneumatic tandem  Power press unit with pneumatic drive
cylinder

4-28 |
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—  Special Processes

Special processes for forming

When sheet aluminum, sheet steel or plastic sheets have to be formed, we have the answer. With a whole
series of special solutions for bending, cutting, folding and crimping, we can offer a wealth of experience with
this process and tool technology. A selection is shown below:

Collar forming

Folding
C-frame system for
folding short sheet metal
offcuts, with integral
hold-down device
Cutting

Hydraulic power press unit for cutting car body sheet metals

4-30 |



Nap Press Forming

= ! o I,
- el S __ A%
- .

Fixture with power press units for stamping of naps/beads into steel sheets

Bending
Special power press unit for bending of a steel sheet by 180° in one step
Operational sequence

Initial position Bending by 75° Folding with clamp hook Final position

Pneumatic power press
unit for stamping of
indentations into sheet
metal components via
punch and die

| 4-31
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Flanging fuel tank hole
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We offer a broad range of forming tools with our C-frame systems and power press units.

C-frame system as clinching unit power press unit for stamping

In combination with pneumatic, hydraulic, multi-force and HydroAir cylinder, suitable solutions can be found
for almost every case of application.

In special cases, we are also happy to develop customised units for your forming application.

4-34 |
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Drives

An extensive series of precision cylinders for linear feed of the tool for forming presses with capacities from
10 to 200 kN. The product range includes four types of cylinder:

— Servo-electric cylinders
Servo-motor with reduction gear unit and planetary roller drive

— Pneumatic cylinder
Alternatively in flat design or as conventional round cylinder

— Multi-force cylinder
Pneumatic drive with integrated mechanical force transmission, operating pressure of 4 to 6 bar

— HydroAir cylinder
Pneumatichydraulic device for power transmission in U- or G-design for operating pressures of 5 to 10 bar

— Hydraulic cylinder
Solid steel, monoblock design for operating pressures of 100 to 200 bar

Servo-electric cylinder

oy

& -
-E Pneumatic cylinder

w. Multi-force cylinder
(5 bar)

HydroAir cylinder
(5 bar/10 bar)

Hydraulic cylinder
(100 to 200 bar)

All TUNKERS power cylinders combine drives and precision guides in one housing.

Design advantages:

— no separate C-frame tool guides required

— easy connection of the cylinder unit to the C-frame via the side flange connection directly on the C-frame

| 4-35
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Servo-electric Cylinders

Electric servo drive mechanism with integral reduction gear and
spindle guide.

With particular regard to the improved control properties and the
optimisation of energy costs, electric drive mechanisms are becom-
ing increasingly popular in the field of forming technology. Based on
these requirements, in recent years we have developed a compre-
hensive series of servo-electric drive mechanisms, with a perfor-
mance spectrum between 30 and 250 kN.

The design principle was developed from the well-proven structure,
with a servo-motor and a reduction gear unit, which transmits the
applied force to the piston rod by means of an exceptionally robust
planetary roller gear. In standard form, the systems are self-lubri-
cated with grease, with an operating life of 500,000 cycles. In the
new version, as an option we offer a gear unit with oil lubrication for
continuous loads, which is particularly recommended for high-
performance workstations in car production.

By virtue of the optimised control properties, servo-electric drive
mechanisms are not only suitable for straightforward punching and
stamping applications but also for joining operations — such as
clinching and setting of piercing nuts. A particular advantage is
offered by the use of a process monitoring system, with which the
process is hot only monitored but also continuously documented.



Umformen
A 4

Servo-electric Cylinder EZ 30...80 |

T

. L ' | Ill:.:'l
° ©

' Gi1 !
, 4

L7
L1

E3

L6
L4

L5

b
— Main body made of steel
— Transfer mechanism with helical
gearing
— Servo-motor
— Stroke 100 to 360 mm
— Force range 30 to 80 kN
Ordering example:
EZ 80 250
L, Stroke
 Force
- Type
] Clear [Mounting Flange/ Interfer- Hole Hole
T rgcljSté)ig Ioe\fr{ar:l piston | flange Ila?/\z(r h';?cﬁt motor v'\\f:gi(h (:'J\ga)t(ﬁ ence Lgrotit pattern | pattern | Thread
yp D1 ’ L% length | length B LG L% clearance B1 Tp1 edge S% width heigth G1
L2 L4 9 L7 S B2 B3
EZ 80 80 1163 35 280 125 60 249 268 493 113 90 90 195 M20

Subject to technical modifications.
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~ | Servo-electric Cylinder EZ 150...250

B1

— Main body made of steel

— Transfer mechanism with
helical gearing

— Servo-motor

— Stroke 100 to 350 mm

— Force range 150 to 250 kN

Ordering example:

EZ 250 250
L, Stroke
- Force
— Type
] Clear | Mount- Flange/ Interfer- Hole Hole
Type rE(IjSt(?ig %ﬁgﬁ:l piston ings- Ila?/\fekr h';?;ﬁt motor v'\\f:gi(h (:'J\g?))t(h ence g:;?t?]t pattern | pattern | Thread
D1 ’ L3 length lange FEBLE L6 clearance B1 T edge S0 width heigth G1
L2 L4 9 L7 S B2 B3
EZ 250 60 1234,5 75 261 101 60 52,3 238 493 135,5 145 80 195 M20

Subject to technical modifications.
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Multi-force cylinder - Pneumatic drive with mechanical power
transmission

The limits of pneumatic drives are quickly reached when extremely high forces are required. Due to large
installation space requirements and air consumption, such systems prove to be uneconomical.

However, most applications rely on the same requirement: Power is needed only in the end position, i.e. last
millimeters of stroke!

The new TUNKERS multi-force cylinder implements this requirement profile, by means of a remarkably simple
pneumatic-mechanical solution. A conventional pneumatic cylinder affects a power press mechanism in the
end position — where the power is needed — and generates a force intensification of 1:8 to 1:10.

With press forces of up to 8 tons (80 kN), multi-force cylinders are suitable for diverse tasks, e.g. linear
positioning, clamping, stamping, clinching, punching, bending and nut setting.

Therefore, applications are available which were restricted to hydraulic systems due to installation space and
force requirements.

Multi-force cylinders - the power alternative!

Toggle lever mechanism

high force transmission and safe
positioning in case of pressure loss

Anti-rotating guide
and slim design to

flat cylinder
such as MZ 40-80
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~ ] Multi-force Cylinders

Operational principle multi-force cylinder

starting position forward stroke power stroke

| Mounting of
‘ < tools

Connection for

/ C-frame

Operational principle mechanism
and power as generates press
conventional forces of up to 60
pneumatic cylinders kN by force
intensification

(1:8)

Force - Way diagram

%F

100%

Pre-stroke

. > <>
Force = cylinder power

Power stroke
8 to 10-fold
cylinder power
due to toggle
mechanism

0%
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— Main body and transfer
mechanism made of steel

— Pneumatic drive mechanism
with circular-section cylinder

— Operating pressure 4 to 6 bar

— Power transmitted via wedge
mechanism for defined power
stroke

— Stroke 50 to 300 mm

Multi-force Cylinder MZR40...63

Umformen

GiR

Ly

b
|
- 1
N o ]
T i
= = !
- |
1
|
H
1

Configuration B Dowel bole

09

=}

18

LY

Hn

Ordering example:

Configuration G with 1hread
Fiston md configurations a6
available on cusiomes's request

Ot

Gher pislon rod
adanlations on request

Standard series of fast strokes: 50; 100;
150 mm

Mz R 40 5‘0_) Stroke (does not include the 6 mm power stroke)
 Piston dia. Other special stroke lengths on request,
L. Circular-section cylinder — standard up to max. 300 mm
— Type
’ Option:
Clamping force of] P Fast stroke force | Dependent on . . ] i
ower stroke : : Weight ...B:  Configuration ‘B’ with dowel hole

s thztpg‘g:r" (skt’r\%ke (mm) of;?esfgzt (skt'r\‘o)ke pls:;%?la. ~ (kg) ...G:  Configuration ‘G’ with internal thread
MZR 40 4 6 0,7 40 1,8
MZR 63 10 6 1,75 63 5
Type Dl 'p2 | D3 | psa|ps|ps|D7|B8|D% |p1o|pi1|p12| L1 |2 |3 |4 |L5| 6| L7 |L8|Le|Li0]sw
MZR 40 25 I\/%1gx 40 | 63 | 45 | 54 | M5 | 25 | 10 | M6 | M8 | 54 S1t?c§)|:e 51 |235| 20 | 29 | 12 | 10 | 25 | 15 | 41 | 21
MZR 63 40 |M24| 63 | 99 | 68 | 85 | M8 | 30 | 16 | M8 |M12| 79 31133;9 67 | 29 | 30 | 41 | 15 | 10 | 40 | 20 | 56 | 32

Subject to technical modifications.
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— ) Multi-force Cylinder MZ

40...80

Configuration B Dowe! hole C.oniiguratiun G wnt?.| trezd
Pislon o conlqueations also

avalable on il.:stmner's. roguest
o

Oiier paston rod

]
——
‘- adaplat ons on reques!
o o 3
Q- © ;
I
- B -1-
2
i 1 |
13 D_\'w L B
8

Adapter layer

T
-
]
]

. Gonfiguralion A19

b L
| I |
tazt stoke
Power strake -
o Please Hote:
T Mo lateral forces s1owd be
apphes 1o ihe paslon md
"~ - For siro<e lenglhs =130 mm, an acditicral guide 'F* is required fo- ezcn
. -] piglon rod conliguration
[T 1 I Option:
' P Guides are “eccmmandas for siroke langths <180 rim
— Main body made of aluminum Ordering example:
— Transfer mechanism made of MZ F 40 V 120 A12 TO2
steel L Position sensing system
— Pneumatic drive mechanism > Adapter position or configuration
with slim cylinder Stroke Fast stroke min. 15 mm
- Operating pressure 4 to 6 bar —V =Optional: with lock g4, darq series of fast strokes: 50; 100; 150 mm
> Piston dia. (does not include the 6 mm power stroke)

— Power transmitted via wedge
mechanism for defined power

- Optional: with additional guide

Other special stroke lengths on request, up to

- Type max. 300 mm
stroke
— Stroke 50 to 300 mm Clamping force| p o ctroke | Faststroke | Dependent on
Type of the power (mm) force at 6 bar piston dia.
stroke (kN) (kN) (mm)
MZ 40 4 6 0,7 40
MZ 63 10 6 1,75 63
MZ 80 25 6 2,8 80
Type Bl |B2|B3|B4|B5|Be|Bo|B10|B11|B12|B!3|B14| D1 | D2 | D3| D4 | pg | D6 D7 g | DY Ipig(p1y
MZ 40 45 | 5 | 45 | 30 | 60 | 80 | 50 |100| 13 | 3 | 70 | 45 | 40 | 25 |10 | 9 |M8| 8 | 6 |Gi/8] 10 | M6 | M8
MZ 63 75| 5 | 60 | 30 | 85 | 105| 80 |160| 15 | 3 |120| 45 | 55 | 30 | 15| 9 | M8 | 8 | 6 |G1/8] 16 | M8 |M12
MZ 80 92 | 8 | 80 | 50 100|125 | 100 |200| 20 | 3 |140| 62 | 75 | 40 | 25 | 11 |M10| 8 | 8 |Gi/4| 20 |M10|M16
Type L1 L2 |3 |4 |5 |8 7 |8 L9 |L1I0) 49| L12) 43| 14| L15 | L16
MZ40  |195+Stroke| 70 | 12 | 50 | 30 | 30 | 45 | 37 | 11 | 32 | 10 | 55 | 25 | 15 | 41 | 115
MZ 63  |250+Stroke| 70 | 12 | 50 | 30 | 30 | 55 | 37 | 11 | 32 | 10 | 55 | 40 | 20 | 56 | 125
MZ80  [340+Stroke| 80 | 20 | 50 | 40 | 30 | 81 | 55 | 15 | 50 | 15 | 80 | 40 | 20 | 80 | 161

Subject to technical modifications.
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Multi-force Cylinders MZ 100 und MZ 140 |

L’gr .

— Main body made of high-

strength aluminum material with

integral piston rod guide

— Steel transfer mechanism

— Pneumatic drive mechanism
with circular-section cylinder

— Operating pressure 4 to 6 bar

— Power transmitted via wedge
mechanism for defined power
stroke

— Stroke 50-200 mm

BS
D1
a ]
il
o &
. .
Ho el
— o j & ~
8 -0— gt }
- = B
B3" I R
[

Ly

Configuration G with thread
Piston rod configurations also
available on customer’s request

B? / B1

Configuration B Dowel hale

- DB
m =
|
L

]
T {374
L )
L) o
|
l
|
l e w3
| -3
i i ~
| - -
i -
| e
! =
O ¢
Il
|
| |
ﬁ—?} =
B6
| ___‘__‘_:! e
r—rar
[phplet= !-_gj
| RN |
Fast stroke
Power stroke

- Ordering example: Fast stroke min. 15 mm
TeE C(I)e;rl';gngo&)gﬁe Power stroke f ;iset astt rg‘éear Piston dia. MZ 100 120 Standard series of fast strokes: 50; 100;
yP strokg (kN) (mm) (kN) (mm) 150 mm (does not include the 6 mm power
L, Stroke stroke)
MZ 100 45 6 4,3 100 Piston dia
- - Other special stroke lengths on request, up
MZ 140 60 6 8,5 140 . Type to max. 300 mm
L4
B1 B7 D2 | D3 | D4 L5 | L6 | L7
Type o2 | B2 | B3| B4 | B5 | B6 | o0 | D1 s & . | D5 | D6 L1 L2 | L3 20 | g0 | w01 | o L8
MZ 100 75 | 15 | 140 | 42 | 180|114 | 90 | 63 | 10 [M12|G1/4|M16| 20 |356+Stroke| 139 | 69 | 80 | 65 | 15 | 50 | 25
MZ 140 107,5|17,5|210 | 42 | 250 | 155|125 | 80 | 10 |M16|G1/2|M16| 20 |506+Stroke| 139 | 69 | 120 | 85 [22,5| 75 | 25

Subject to technical modifications.
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MZ 100 with piston rod guide, 60 kN,

150 mm stroke, for nut piercing

operations

MZ 80 with piston rod guide, 25 kN,

100 mm stroke, for hole punching
operations

Overview of performance data

Tvpe Press force @ Cylinder approx. length Width

kN mm (with 50 mm stroke) mm

MZR 40 4 40 220 63

MZR 63 10 63 280 99
MZ 40 4 40 315 100
MZ 63 10 63 370 160
MZ 80 25 80 470 200
MZ 100 45 100 545 180
MZ 140 60 140 695 250
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Forming

Hydraulic/ pneumatic power transmission for drive forces of up to 200 kN (20 tons) with the following technical

features:

— Division of the cylinder stroke into a soley pneumatically actuated fast stroke and a power stroke generated

by hydraulics
— Automatic switching to power stroke via integrated pressure switch

— Defined power stroke of 6 or 12 mm length, constantly provided for the forming process within this range

— Speedy positioning and opening to generate short cycle times
— Absolute separation of air and oil

— Cylinder backstroke with wear resistant springs

Pneumatic side

High-pressure hydraulic
side

Operating principle:
The power unit contains three cylinder sections:

— Working piston
hydraulically actuated on both ends

— Adjustment piston
hydraulically actuated toward the power piston, pneumatically
actuated toward the plunger piston

— Plunger piston
pneumatically actuated

1. Initial state
Working, adjustment and plunger piston are in inital highest position.
Through impact pressure, the adjustment piston causes the oil to flow
to the opposite side and the working piston to move.

2. Fast stroke
In fast stroke, the adjustment piston moves the working piston into
pre-position via the shared oil pressure chamber.

3. Power stroke

The power stroke is actuated when a defined working position (end
position switch) or the pre-defined pressure on the hydraulic side
(pressure switch) is reached. To this end, the plunger piston is pres-
surised and its piston rod end moves into the pressure chamber of
the working piston. The constant force applied over the entire length
of the power stroke, results from the area ratio of piston rod and
plunger piston.

| 4-45

FORMING



FORMING

Umformen

5 HydroAir Cylinders

Configurations
The HydroAir Cylinder is available in two different standard configurations:

U Configuration

Both stages arranged adjacent to each
other (U-shaped) wider structure with
compact length

G Configuration
Hydraulic and pneumatic stages ar-
ranged in tandem (straight) in a
slimmer but longer subassembly

Options:
- Fluid level monitoring, optionally with either electrical, pneumatic or acoustic output signal

— Electrical pressure switch, 0 to 400 bar, with display, optionally with distribution unit, so that the high pressure
metering connection is still available

— Fluid/pressure sensor, 0 to 400 bar, with analogue output 0 to 10 V (force measurement)
— Configurations with separate working and transmission sections

HydroAir Cylinder, U Configuration,
110 kN compression force,
100 mm stroke for crimping steel sheet

Typical application

Nomnial
force

Usable force range 120%

The nominal forces quoted in the technical data relate to
an operating pressure of 5 or 6 bar. Since the gear trans- 100%
mission ratio between the hydraulic and the pneumatic  70%
stages in each cylinder is constant, the force is directly  60%
proportional to the particular operating pressure. The en-  50%
tire sealing system is designed for a maximum pressure 4
of 6 bar. Higher operating pressures can result in failure
of the cylinder system. For this reason, for preference the
configuration of the drive mechanism should be compat-
ible with an operating pressure of 5 bar.

30%
20%
10%

0%
1 2 3 4 5 6  Air pressure in bar
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HydroAir Cylinder HAZG 65. .240

lhrotoe vave

B10 Fluid f.ling nipple
85 High pressure
) Mmeasuring canreclion Fluid level control

BY D,

Compressed air connection 04

-. . o I N, 7 Z
i I =m— s e
[EeI==

! I—
— Main body in high-strength ) 32;’5 \ 5
aluminum material with integral b A
piston rod guide B1
— In-line arrangement of the 6‘3
hydraulic and pneumatic
stages
— Pneumatic drive mechanism
with circular-section cylinder @n]
— Operating pressure 4 to 6 bar @ c:i I =
— Power transmitted via
hydraulic / pneumatic LBl
transducer _ 85
— Stroke 50 to 250 mm

L2

B
|
]

Throttle valve

[

as
@

i)

14

Ordering example:
HAZG65 50 6

L Power stroke length
— Stroke, including power stroke length
> Nominal force kN (5 bar)
- Type
Type HAZG 65
Total stroke length50 100 150 200 250

Power stroke length B1
6 588 706 824 942 1060

Type HAZG 110

Nominal force | Nominal force Total stroke length50 100 150 200 250

Type at 5 bar at 6 bar Power stroke length B1

(kN) (kN) 6 735 860 980 1105 1225
HAZG 65 65 kN 80 kN Type HAZG 240
HAZG 110 110 kN 137 kN Total stroke length50 100 150 200 250
Power stroke length B1
HAZG 240 240 kN 290 kN 6 795 923 1069 1189 -

Type B2 | B3 |B4|B5 |58 |B7|Bs|Bo |BIO|BIY|B12|B13| D1 [P?| D3 |Da|Ds|Y |L2|L3 ] L4
HAZG 65 110 | 50 | 36 | 60 | 25 | 35 | 170 | 60 | 100 | 85 | 36 | 12 | 30 | 45 M30x2 [G1/2| 13 | 10 | 10 5 1110
HAZG 110 135 | 50 | 41 60 | 35 | 36 |200 | 80 | 120 (100 | 36 | 22 | 30 | 50 M39x2 [G1/2| 17 | 10 | 15 5 1135
HAZG 240 175| 60 | 50 | 85 | 35 | 47 |273 | 80 | 180|136 | 36 | 22 | 30 | 56 M42x2 |G1/2| 22 | 10 | 15 5 | 175

Subject to technical modifications.

| 4-47

FORMING



FORMING

Umformen

HydroAir Cylinder HAZU 65. .240

Compressed air connoction Da Fluigt tevel control
. B4 Fluid fling nipple N
- ——
B/
B3 g‘
o frr
s R
] =
Jlosns | L.
B4 \ Bl
Trrottle valve 11 ottie valve High pressure
B13 B2 meaguring carnaction
B15
S & | B
o - sk
- Main body in high-strength & ‘ 4 | B
aluminum material with integral N @ ¥
. . L)
piston rod guide COY Ao o
— Hydraulic and pneumatic
stages arranged in parallel,
in U-form
— Pneumatic drive mechanism
with circular-section cylinder
— Operating pressure 4 to 6 bar @ F@“
— Power transmitted via =
hydraulic / pneumatic B)
transducer u> @
— Stroke 50 to 250 mm
‘Mj
B2
Ordering example:
HAZU65 50
L Power stroke length
— Stroke
> Nominal force kN (5 bar)
- Type
Type HAZU 65
Total stroke length 50 100 150 200 250 300
Power stroke length B1/B14
6 597/578  646/629  699/680  750/731  801/782  852/833

Type HAZU 110

Nominal force | Nominal force Total stroke length 50 100 150 200 250 300
Type at 5 bar at 6 bar Power stroke length B1/B14
kN) (kN) 6 645/621 703/679  761/737  819/795  877/853  935/911
HAZU 65 65 kN 80 kN Type HAZU 240
110 kKN 137 kN Total stroke length 50 100 150 200 250 300
HAZU 110 0 3 Power stroke length B1/B14
HAZU 240 240 kN 290 kN 6 857/820  942/905  1022/985  1107/1070 1187/1150 1267/1230
Type B2 | B3 |B4|B5 |58 |B7|B8 | B9 |BIO|BI|B12|B13| D1 | D? D3 p4 |5 | 2|l |
HAZUG65 |[110| 50 | 36 | 60 | 25 | 35 | 170 | 60 | 100 | 85 | 36 | 12 | 30 | 45 | M30x2 |[G1/2| 13 | 10 | 10 | 5 |222
HAZU110 [135| 50 | 41 | 60 | 35 | 36 | 200 | 80 120|100 | 36 | 22 | 30 | 50 | M30x2 |G1/2| 17 | 10 | 15 | 5 |274
HAZU240 |175| 60 | 50 | 85 | 35 | 47 |273| 80 | 180|136 | 36 | 22 | 30 | 56 | M39x2 |G1/2| 22 | 10 | 15 | 5 | 354

Subject to technical modifications.
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Hydraulic Cylinders %

These drive units are special cylinders produced by us, which are designed to meet the extreme requirements
of forming tasks. Large-size piston rods guided by a long precision bushing are used to accommodate lateral
forces. The housings in block design allow for easy flanging to the C-frame systems.

The high-performance range of TUNKERS hydraulic cylinders are conceived for a range of 20 to 200 kN. We
would be pleased to manufacture customised sizes upon request.

Construction principle

Large-dimensioned piston rod,

hard chrome plated and ground Internally polished cylinder barrel
o, 1 N D _:. c
Long high-quality guide bushings Solid stee/_ housing in block and
provide for secure movement of the round design Piston with seal and dri-
piston rod ving band

Application examples

Cylinder in monoblock-
design, 80 mm stroke, for
clinching operations

Cylinder in round design . . =
150 mm stroke, for hole Block cylinder with =

punching operations guide, 1.50 mm strgke,
for seaming operations

Cylinder in tie rod version,
40 mm stroke,
for cutting operations
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Hydraulic Cylinder HYZ...

— Main body made of steel BO -
— Adapter block with integral 3 _ | 8
guide B3
— Operating pressure 100 bar
— Stroke 50 to 200 mm
Py
s
t 1 —
8 o
D4
bt
B7 B
B12 g1
815
—3‘9
Stroke lengths: 50; 100; 150; 200
B12°
Operating Compression | Dependent on Ordering example:
Type pressure force piston dia. Medium HYZ 100 50
bar (kN) (mm)
> Stroke
HYZ 63 100 30 63 Hydraulic oil ! ,
— Piston dia.
HYZ 80 100 50 80 Hydraulic oil Toe
HYZ 100 100 78 100 Hydraulic oil P
HYZ 140 100 150 140 Hydraulic oil
Type B2 | B3 | B4 | B5 | B6 | B7 | B8 | BY |gi0|B11|B12|BI15| D1 | B? D3 pa |t |2|t3
HYZ 63 110 50 | 36 | 25 | 35 |170| 60 [100| 85 | 36 | 12 | 30 | 55 | 50 | M30x2 | 13 | 10 | 10 | 5
HYZ 80 135 | 50 | 41 | 35 | 36 [200| 80 | 120 | 100 | 36 | 22 | 30 | 55 | 50 | M30x2 | 17 | 10 | 15 | 5
HYZ100 |[175| 60 | 50 | 35 | 47 [ 273 | 80 | 180|136 | 36 | 22 | 30 | 60 | 56 | M39x2 | 22 | 10 | 15 | 5
HYZ140 |[175| 60 | 50 | 35 | 47 [273| O |180|136| 36 | 22 | 30 | 60 | 56 | M42x2 | 55 | 10 | 15 | 5
50 [ 100 [ 150 [ 200
Silieke B1 | B1 | B1 | B
HYZ 63 200 | 250 | 300 | 350
HYZ 80 200 | 250 | 300 | 350
HYZ 100 | 200 | 250 | 300 | 350
HYZ 140 | 200 | 250 | 300 | 350

Subject to technical modifications.
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Process Monitoring %

All forming processes are fraught with risk. That is why TUNKERS forming clamps are extremely rugged on
principle and designed for load cycles of over 3 million. The simple mechanical construction of the drive with
pneumatic or hydraulic cylinders or power transfering units, ensures that the required forming forces are re-
peatable at all times. Moreover, all clamps are equipped with limit switches for precise reporting of the working
position to the control.

Despite this, disruptions in the production cycle cannot be excluded, e. g. by:
— missing material / component

— wrong material / component (e. g. double sheet layer)

— Tool fracture of stamp or die

The installation of additional system monitoring devices is therefore especially advisable as to automated sy-
stems, for instance robotic clamps, without direct operator control.

1. Monitoring of the process force
Verification of the process forces in defined time windows

— Measuring of the reaction forces within the clamp by a force sensor, preferable at the side opposite of the
drive (mostly the die).

— Comparison of the process forces with the determined set values.

Cause of failure

— Wrong material quality?

— Wrong combination of sheets? | | Not O.K.

Usual process forces O.K.

— Tool breakage? Not O.K.

Reaction force measured,
for instance at the tool jaw

- Missing material?
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~ | Process Monitoring

2. Quality monitoring

Analysis of the forming process via mapping of the force / displacement diagram

— Equipment of the clamps with a force and displacement sensor for computation of the actual process tra-
jectory (force/displacement diagram).

— Definition of an envelope curve which reflects flawless forming quality.

— Comparison of the actual process trajectory with the envelope curve, allowing for determination of the
forming quality.

Quality analysis
based on envelope
curve
— — Not O.K.
— O.K.
—
Displace-
Clamp ment
sensor
Central
computer
— = “plc
Force sensor Monitoring system
installed at the clamp Example
side opposite the drive Brankamp PK 6000
- Kistler
- HIE
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C-frame System %

A compact press ready for use, constructed of the 3 basic elements
— C-frame;

— drive;

- tools.

This simple assembly is possible due to the integration of the drive unit which houses the tool guide, end po-
sition sensing system and anti-rotating device, if required, next to the actual drive cylinder. Moreover, the mating
flange surfaces on the sides allow for a very simple C-frame design.

The hydraulic, multi-force or HydroAir cylinders, described in the chapter on drives, can be optionally used as
drives. The C-frames in steel construction are weight-optimised according to the Fenite Element Method and
adjusted to the relevant application and process forces. In addition to the standards described in the catalogue,
we aslo supply C-frame systems tailored to meet the requirements of your specific application case — for pun-
ching, stamping, joining, nut piercing, crimping . . .

Maximum strokes lengths of 300 mm and maximum throat depths of approx. 800 mm, allow for the realisation
of large-sized clamp windows on the basis of the simple C-frame construction and therefore a broad field of
standard forming applications.

Drive mechanism unit, e.g.
/ EZ 80 servo-electric cylinder

>

Tool holder _»- H

with tools ~ Servo-C-frame,

» P lightweight

o/

\
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— Solid steel C-frame
— Adapter plate to suit customer’s
specification

C-frame System CBEZ

11

B2

L Stroke (mm)
 Throat depth (mm)

— Drive unit with electric servo i ]
cylinder
— Ready for operation with
tools for forming processes ﬁ
such as punching, stamping ‘
and joining !
— Options:
— end position sensing ] —
— spring-centred bracket | b
— process monitoring E ;i
Ol x |
3
h L
3
A
S T2
Type CyIing(e'\ll')force Throaz'ta\ ;iepth St(rl?')ke
CBEZ 30 30 140 200 300 |  100-200
CBEZ 60 60 140 200 300 | 100-200
CBEZ 80 80 140 200 300 | 100-200
CBEZ 150 150 235 360
CBEZ 250 250 235 360
Ordering example:
Type LjL2|B1 B2 T |12 H|A]|SI CBEZ80-140-100 80 140 100
CBEZ30 |678|572|100 | 50 | 210 | 600 | 200 | 300 | 40
CBEZ60 |678 (572|130 | 50 | 244 | 600 | 200 | 300 | 45
CBEZ80 |678 (572|130 | 50 | 244 | 600 | 200 | 300 | 45
CBEZ 150 |1330| 700 | 268 | 120 | 500 | 650 | 360 | 235 | 113 — Force (kN)
CBEZ 250 (1330 900 | 238 | 120 | 500 | 650 | 360 | 235 | 135 Please note:

Subject to technical modifications.
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— Drive unit: Multi-force cylinder
with integrated piston rod guide

— Adaptor plate according to
customer specifications

— Ready for operation with insert

tools for forming, punching,
marking, joining processes

— Optional

- End position sensing
- Spring-centred bracket

- Anti-rotating device

- Process monitoring system

L1

Umformen

A 4

C-frame System CBMZ |

81 B2
815
A 54
d
4 |9 Ll
el 4-*:'= - ‘a“
/ -ml\ \
o ||
Dis holder h

N

L2

“With adaoter plate, without bracket

Subject to technical modifications.

B3
0 With bracket as an option
| I g BN,
H (gl b
P gl
— = i, H
G 3 i Li
-T -
BL
|
i
 — —
Cylinder force Cylinder Power stroke
Type ~ (kN) dia. Stroke (mm)
CBMZ 10... 10 63 50-150 6
CBMZ 25. .. 25 80 50-150 6 Ordering example:
CBMZ 45. .. 45 100 50-150 6 CBMz10 100 100 F
CBMZ 60. . . 60 120 50-150 6 L, Joining
T L1 | L2 | B B2 B3 ~ Stroke
ype _, Throat depth (L1)
CBMZ10...| 50 | 100 | 50 [Stroke +340| 100 .
> Force (kN)/ frame size

CBMz25...| 100 | 150 | 50 [Stroke + 340 150
CBMZ 45 . . .| 150 | 250 | 60 [Stroke + 340| 200 Please note:

The dimensions indicated here are standard sizes and can be altered if
required.
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~ | C-frame System CBHA

— Drive unit: HydroAir cylinder CBi By
with integrated piston rod guide
— Adaptor plate according to
customer specifications
— Ready for operation with insert
tools for forming, punching,
marking, joining processes \_
— Optional
- End position sensing
- Spring-centred bracket
- Anti-rotating device 4

- Process monitoring system lT;""E:j\ _ o
Bl With adapter piate, without bracket

L1

halder

bi
Die holder '
Stamp pus f

Bb

12

FF
—#% | I h

B
With bracket as an ophan
1
ot
BS
e s |
Ordering example:
CBHA15 50 100 F
L Joining
> Stroke
— Throat depth (L1)
 Force (kN)
Please note:
The measurements stated here are reference values which are adjusted as required.
Cylinder force Cylinder Power stroke
Type ~ (kN) dia. Stroke (mm)
CBHA 65 65 80 50-150 6
CBHA 110 110 100 50-150 6
Type L1 | L2 | L3 | L4 | Bl |B2|B3|B4|B5 B6 B7

CBHA 65 50 [ 100 | 317 | 222 | 67 | 150 | 15 | 100 | 80 [559+Stroke| 110
CBHA 65 100 | 150 | 417 | 222 | 67 | 150 | 15 | 150 | 80 |518+Stroke| 110
CBHA 65 200 | 300 | 667 | 222 | 67 | 150 | 15 | 300 | 80 [507+Stroke| 110
CBHA 110 50 | 100 | 357 | 274 | 67 | 150 | 15 | 100 | 120 |626+Stroke| 135
CBHA 110 | 100 | 150 | 457 | 274 | 67 | 150 | 15 | 150 | 120 |594+Stroke| 135
CBHA 110 | 200 | 300 | 707 | 274 | 67 | 150 | 15 | 300 | 120 |562+Stroke| 135

Subject to technical modifications. Other variants on request.
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— C-frame in solid steel i et B —
construction

— Adaptor plate according to
customer specifications

— Drive unit: Hydraulic cylinder e ot
with integrated o ot T
piston rod guide \_

— Ready for operation with insert
tools for forming, punching,
marking, joining processes

— Optional
- End position sensing ;
- Spring-centred bracket SN AdapIGT plate
- Anti-rotating device = 3
- Process monitoring system

i
|
|
o s iy
[
l

Die plas

——)

L2

Stripper

With bracke! as an oplion
—L

| Jninsgrurald

. !
i
— —

Type CyIin~d(ekr;\l F)orce Cyéi ir:-ier Stroke

CBHZ 30 30 63 50-200

CBHZ 50 50 80 50-200

CBHZ 80 80 100 50-200
CBHZ 150 150 140 50-200
CBHZ 300 300 160 50-200

Type L] ]B3 B4 B5 | B6 | B7 Ordering example:

CBHZ30 | 50 | 100 | 188 | 36 | 98 |Strokex2,5] 15 | 100 | 50 CBHZ30 50 50 F

CBHZ 30 | 100 | 150|288 | 36 | 98 |Strokex2,5| 15 | 150 | 50 . Joining
CBHZ 30 | 200 | 300|538 | 36 | 98 |Strokex2,5| 15 | 300 | 50 . Stroke
CBHZ 50 50 | 100 | 200 | 36 | 98 |Strokex2,5| 15 | 100 | 60

- Throat depth (L1)

CBHZ50 | 100 | 150|300 | 36 | 98 |Strokex2,5| 15 | 150 | 60 . Force (kN)

CBHZ 50 | 200 | 300|550 | 36 | 98 |Strokex2,5| 15 | 300 | 60

CBHZ 80 50 | 100 | 210 | 67 | 100 |Strokex 2,5 15 | 100 | 80 OrdercodeTUNK_EBS position sensing systems:
CBHZ80 | 100|150 | 310 | 67 | 100 |Stroke x2,5| 15 | 150 | 80 T12'rggii?;';’ftgrﬁzi‘g’gi’;‘g&?h’24\’
CBHZ 80 | 200 | 300|560 | 67 | 100 |Strokex2,5| 15 | 300 | 80 Operating pressure: 100 bar
CBHZ 150 | 50 | 100 | 235 | 67 | 100 |Stroke x2,5| 15 | 100 | 120 Medium: Hydraulik fluid
CBHZ 150 | 100 | 150 | 335 | 67 | 100 |Strokex 2,5 15 | 150 | 120
CBHZ 150 | 200 | 300 | 585 | 67 | 100 |Strokex 2,5 15 | 300 | 120 Please note:
CBHZ 300 200 | 300|585 67 | 100 | Strokex5 | 15 | 300 | 120 The dimensions indicated here are standard sizes and can be altered if

It Ired.
Subject to technical modifications. Oeﬁw:r?/iriants on request.
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e Application Example C-frame Systems CB

Our C-frame systems are CBMZ series for joining operations
individually adjusted to the
relevant application. Therefore,
the technical dimensioned
drawings serve as guidelines for
your pre-design.

Strake Che with retainer

e

CBMZ series for punching operations

P Polyurethane  pynch holder
soraper

Stroke
o
|

L —

CBMZ series for marking operations

Lie prales Slarmp

CBMZ series for marking operations
{with type helder}

Tyree notIes vath STamg Starp

Subject to technical modifications.
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Order Code C-frame Systems

CBMZ 25 140100 S T12

TYPE: |

Drive mechanism:

PZ = Pneumatic cylinder
MZ = Multi-force cylinder
HA = HydroAir cylinder
HZ = Hydraulic cylinder
EZ = Electric cylinder

Frame size/joining force in kN:

Throat depth:
140 = 140 mm (140, 200, 300)
Stroke:
100 = 100 mm (100, 200)
Process:
F = Joining
S = Punching
P = Stamping; with supplementary identification
PTHG6 - 4
| T_Type height
Digits
Type holder
Stamping process
PUG6 -5

A3
|_A incl. 3 automatically-incrementing positions
M = manual adjustment

No. of digits (5)

Type height in mm

Stamping mechanism
u = Bottom, mounted on the jaw
o = Top, mounted on the cylinder side

Stamping process

Position sensing:
TO0O: None

T02: 24 V inductive position sensing, 2 outputs
T10: Pneumatic sensing

T12: 24 V inductive position sensing, 1 output

Subject to technical modifications.
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Design Variants

C-frame mounted to pedestal
for stationary applications with
customer specific base frame

(ERRREERTII O [ |
Adapter plate flanged to the back or base
for connection to automation robots
or quick-change systems

The installation of
an additional
external guide and
anti-rotating device
is recommended
with extreme stroke
lengths and the use
of multiple tools.
This can be realised
in the form of a
linear guide on the
inside of the
C-frame, or an
external column
guide.

Horizontal or vertical clamp adjustment, ensures
that process forces cannot affect the workpiece
directly during forming and cause deformation.
Alternatively spring-loaded or pneumatically
controlled.



Overview of Performance Data

Type Drive Force (KN) Stroke (mm) |Throat depth (mm)
CBMZ 10 Multi-force 10 50-200 50-600
CBMZ 25 Multi-force 25 50-200 50-600
CBMZ 45 Multi-force 45 50-200 50-600
CBMZ 60 Multi-force 60 50-200 50-600
CBHA 60 HydroAir 60 50-200 50-600
CBHA 110 HydroAir 110 50-200 50-600
CBHZ 50 Hydraulic 50 50-200 50-600
CBHZ 80 Hydraulic 80 50-200 50-600
CBHZ 150 Hydraulic 150 50-200 50-600
CBHZ 300 Hydraulic 300 50-200 50-60
CBEZ 60 Electric 60 50-200 50-600
CBEZ 80 Electric 80 50-200 50-600
CBEZ 150 Electric 150 50-200 50-600
CBEZ 250 Electric 250 50-200 50-600

8

0
N
‘u
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Compact forming clamp generating high press forces of up to 75 KN (7.5 tons)
via a toggle mechanism integrated into the tool housing. The force intensified
at a ratio of approx. 1:7, is applied in end position. Therefore, standard
pneumatic cylinders with 5 bar operating pressure are sufficient as drives.

Contrary to the C-frame system, the forming force is applied to the workpiece
via a pivoted swivel arm.

Force intensification
by 1:7 through
toggle joint

Needle ,
bearing
mounted
bushings

Piston rod

The stamp is guided by the swivel arm and practically rotates into the die — without any quality or tool life losses
- as proven by more than 1,000 automotive applications.

Special advantage:
The swivel arm opens fully and completely releases the component for horizontal removal. There is no need
for installation of an additional linear unit, as is the case with standard C-frame systems.

Clear to remove
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Power Press Unit

Toggle unit structure

Clamp housing with integrated

Swivel arm
™~ toggle-joint mechanism

\ Optional swivel bracket for
clamp adjustment

Ready to use tool set
for punching, joining, »
stamping etc.

Jaw with adaptor for
die/piercing die bush

\ Double acting

pneumatic cylinder

Application examples

Power press unit with
hydraulic drive as
double punching unit

.

Power press unit with hydraulic cylinder and
swivel bracket for clinching tasks

Product range overview

Type Drive* Force at 60 mm | max. opening Throat depth
throat depth (KN)| angle (mm) (mm)
PFS 100 Pneumatic 10 75° 60-200
PFS 200 Pneumatic 40 75° 60-200
PFS 400 Pneumatic 50 75° 60-200
PFS 900 Pneumatic 75 75° 60-250

*All our toggle-joint clamps are optionally available with hydraulic cylinder of the HFS series
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* | Power Press Unit PFS

o N PES
""’ég}: \‘\
%’,\?,"ﬁ b
_ Throal dep:i‘l-‘__ Y _..._B_s*_._,l
i ~igt=82-. .83, |--B-L——] :
‘ T ! 3 L}
| -
I - {4
{ ‘ L s
i |
i3
T e
B1G = -9
i -~ L
Maxirmum cpenng angle E _B_g__
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— Housing and toggle mechanism oES . SK Far further information.

please refer ko the dala sheet

in rugged steel construction o Geare ok

— Drive unit: Pneumatic cylinder

— Operating pressure: 5 bar

—Jaw and swivel arm adapted to
tool geometry

— Ready for operation with
tools for forming, punching,
stamping, joining processes

— Optional: :
- End position sensing f L
- Spring-centred bracket :

i 1
- Hydraulic cylinder (HFS series)

- Process monitoring

3
il §

12

Ry R

Li = maximum openng angle

Ordering example:
PFS 400 60 SK F Ti12
L Sensing system
> Model for joining operations
> with swivel bracket

) Order code TUNKERS position sensing systems:

- Throat depth (standard size;
pth ( ...T12 24V inductive position sensing,

— Size 1 output 3 LED’s
— Type ...T08 Pneumatic sensing system

Compression force (kN)
Type Throat depth (mm) Tg\jcri‘]‘)e B1 |B2 B3| B4 |B5|B6|B7*| B8 | B2 B0 pg D2 pgipg DS LT 513

60 90 120
PFS100 | 10 | 6 | 35| 600 |30 |40 |68 | 94| 9 |62 | 40 | 70 | 32 | 25 | 80 | 10 |M10|M10| 8 |418| 40 | 35
PFS200 | 21 |128| 7 | 2000 | 25 | 50 | 70 | 145 | 7,56 | 72 | 52 | 75 | 32 | 35 | 125 | 10 |M10|M10| 8 | 433 | 125 25
PFS400 | 35 |22,8|13,3| 4000 | 40 | 60 | 65 | 145| 6 |100| 80 | 78 | 40 | 35 | 125 | 10 |[M12|M12| 8 | 504|105 50
PFS900 | 80 |51,5| 30 | 9000 | 40 | 60 | 65 | 145| 6 |100| 80 | 78 | 40 | 35 | 125 | 10 [M12|M12| 8 | 671|105 50
Type 4| 15| 6|7 | L8| e |10t L

PFS 100 80 (228|165 | 95 | 15 | 71 | 20 | 150 | 190
PFS 200 100 | 225 | 142 | 110 | 15 | 66 | 51 | 125 | 233
PFS 400 80 | 272|147 | 120 | 18 | 65 | 50 | 120 | 220
PFS 900 80 | 272|147 | 120 | 18 | 65 | 50 | 120 | 220

Subject to technical modifications.
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Ordering example:
SK 400

L Toggle unit type

 Bracket type

*Tolerance for pin bores +0.02, for threaded holes +0.1

Type B1 | B2 B3| B4 |85 s | B7 | Bg|Bo|Bt0|B11*|D12| O | D2 | P3| D4 ps |1 |2 |13|La|LB]L8
sK100 |178] - | - | - | - | - | - |62 |8 |10 |50 |203|30 | - | - | 8 |Mi0|190] 20 | 150 | 71 | - | -
SK200 | 182|147 |127| 40 | 85 | - | - | 52 | 96 | 10 | 60 |210| 35 |M10| 10 | 8 |M10|233 | 51 | 125| 66 | - | -
SK400 |195| - |125|50 | - | 5 | 30 | 60 | 130| 12 | 80 | 225| 40 |M12| 10 | 8 |M12|220 | 50 | 120 | 65 | 105 | 180
SK900 |195| - |125|50 | - | 5 | 30 | 60 | 130| 12 | 80 | 225| 40 |M12| 10 | 8 |M12|220 | 50 | 120 | 65 | 105 | 180
Type L7t | Le* | L2 | Ri
SK 100 N I R RPY3
SK200 | 36 | 54 | 21 | 28
SK400 | 45| - | - | 30
SK900 | 45| - | - | 30

Subject to technical modifications.
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Our power press units are
individually adjusted to every
case of application. Therefore,
the technical dimensioned
drawings serve as guidelines for
your pre-design.

Subject to technical modifications.
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Application Example: PFS Toggle Unit
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Order Key for Power Press Units

PFS 400 60

P

TH8-6 70° T12

TYPE: |

Sizes:
100
200
400
900

Throat:
60-200 mm

Process/Application:

F = Joining
S = Piercing
P = Stamping

PTHS8 - 6

Character height in mm
Digits

Typeholders

Stamping process

PUG6 - 5A3

TTT T_ 3 digits automatically changing
M = manual adjustment

Digits (5)

Character height in mm

Stamping mechanism
u = Bottom / mounted on the jaw
o = Top / mounted on the arm

Stamping process

Opening angle:

Query:

TOO: without
T08: Pneumatic control
T12: Inductive sensor 24 V, 1 output

Subject to technical modifications.
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Umformen

~ | Fixtures

Turnkey solutions

As a mechanical engineering company based in Ratingen near Disseldorf, we have the know-how and
capacities to produce customer-specific tools and clamps, including turnkey solutions.

The following applications will provide you with a relevant overview. We would also be happy to supply your
application in the form of a stand-alone system.

Fixture construction infrastructure

We have all the capacities required for the production of small-size fixtures available at our main plant:
— CAD construction

— Project planning

— Contour block production

— Assembly

— Electric and pneumatic installation

— Measurement technology

-

s
e R

4-70 |



Umformen

= A 4
Fixtures |

Application examples

Fixture for press forming of dimples /beading
with pneumatic power press clamps into door
body sheet. Preparatory working step to ensure
a degassing slot for laser-welding.

Combination fixture for
right/left door for punching
operations on the reinforcing
sheet

Clinching fixture for base plate
of an exhaust manifold

| 4-71
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Fixture for bolt punching and cutting of the component  Linear unit for positioning of parts in the fixture
“door*

Robot cell for spot welding operations
on stainless steel tank

Small press for the
production of small i '-_Q A
A

sheet parts with
multi-stage tool directly
from a coil
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Manual workplace for tube piercing

4x tailgate piercing
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WELDING

sﬁn _
Welding

Welding is the most frequently used process for joining components in sheet metal fabrication. By far the largest
application for welding is in car body manufacture. Typical applications include the permanent joining of inner
and outer skin panels or securing joining elements such as weld nuts.

High precision and repeatability are also requirements for modern welding technology, as are long service life
and speed. Decisive factors in obtaining the best results are the correct intensity, the duration and the optimum
pressure during the welding process. For this reason, a high-performance power source is essential. In order
to satisfy these requirements, TUNKERS and HELU have developed a wide range of products. The TUNKERS
and HELU portfolio of welding technology ranges from weld clamps to manual weld guns to lightweight modular
weld guns.

Weld clamps

The weld clamp is the smallest element in the series of welding tools and it has
been specially designed to satisfy the requirements of high-volume production in
sheet metal fabrication. The core element of the weld clamp is a double-acting
pneumatic cylinder made of high-strength aluminum. The electrode arm is moved
by means of the knee-lever principle. TUNKERS weld clamps are compact units
and are characterised by their small size and high welding force in the end position,
where the full knee-lever transmission has its effect.

Resistance weld guns

In automation technology, robot weld guns are mostly used: these are indexed toward the component, where
the components are joined together. The robot weld gun features a modular construction. A core element of
the gun is the power source. For rapid and smooth attachment-type welding processes, servo technology is
applied, in the form of servo-pneumatic or servo-electric motive power.

OEM weld guns

OEM weld guns represent a special group of robot weld guns. The
individual modules, including the basic gun and the gun mounting
bracket, are designed and manufactured to the relevant company
standards. This results in the maximum possible uniformity and high
levels of reliability.

Manual weld guns

Manual weld guns are taken to the component by the operator and
then positioned. Even relatively inaccessible positions can be
reached in this way. A decisive factor for satisfactory handling is low
weight and an optimally located centre of gravity.

Weld machines

Weld machines are stationary installations. Components are either
manually or automatically fed into them. Cylinders move the elec-
trodes to the component under either pneumatic or electrical power.
During the joining process, material differences can be
compensated by adjusting the drive unit to the optimum setting. A
special form is the C-frame welding unit, which incorporates a stable
and compact C-frame.

In addition to spot welding, resistance projection welding is a related
type of welding process.



Welding
Technical calculation principles
The welding force is proportional to the throat clearance and to the operating pressure
— As the throat clearance (L) increases, the weld load declines
— As the operating pressure (P) increases, the weld load increases

The weld load formula:
P M:

F=LC .M
6 L

P = Operating pressure
(0-6 bar)

M, = Weld gun torque (Nm)
L = Throat clearance (m)

Example: weld load as a function of throat clearance
(Guideline values for design purposes)

WSA 63.1 SU
2B00

2600
2400

2200

L 2000

— Operating preagune P = 6 ba

1800
; Operating prassunt P = 5 bis
1600

1400
1200
1000

0,18 0,205 0,215
Throat clearance L [m]
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Basic Configuration for Weld Clamps

The weld clamp is a tooling system that has been specially designed to satisfy the requirements of high-volume
production in sheet metal fabrication. As part of the installation, the weld clamp, in combination with a
pneumatic control unit, can be expanded to form a fully functional system.

The weld clamp comprises the following subassemblies:
1. Double-acting pneumatic cylinder with integral knee-lever mechanism and position sensing system

2. Pneumatically-controlled pivot bracket or linear unit, used for tolerance equalising (electrode burn-up/
component tolerance), simplified component changeover and, at the same time, mounting to the fixture

3. Insulated pivot arm with electrode holder and electrode
4. Insulated jaw/bracket with electrode holder and electrode

Clamp arm

Electrode holder
(movable)

Position sensing

Electrode shaft
Pivot bracket
Electrode cap \ : .
- 'ﬂ e (L ii ,
| ) = F - Mounting surface
Electrode shaft — 8 . LT
Il

Electrode holder
(fixed)

Bracket
Pneumatic cylinder

Method of operation:

Pressure, generated by the pneumatic cylinder, activates a knee-lever mechanism incorporated into the cylinder
housing and this powers the pivot arm. A high degree of force is transmitted in the end position of the
mechanism, thus generating the clamping force required for welding. The return stroke is initiated by pressure
in the piston ring side of the cylinder. The position is controlled by integral sensors.

The integral pivot equaliser ensures that, when a component is changed, there is no collision between the
electrodes and the component.

In addition, the equaliser produces a consistent, reproducible process force in the welding area.



Weld clamp base unit with

universal pivot bracket

— Weld clamp base unit
consisting of one
APH 63.1 BR3 subassembly
and one SUB3 universal pivot
bracket

— Client-specific electrodes and
electrode holders

— Available as options:
Electrode holder (standardised)
Electrodes (standardised)
Mountings (standardised)

Subject to technical modifications.

Weld Clamp Base Unit WSA 63.1 SU
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Weld load as a function of throat clearance

ST

aad
£
Y 2000
! 10 e —rp -
; LiEsratg dvemirs * + 5 B
T
1]
0l
g

Throail Ghedrangs L =]

Ordering example:
WSA 63.1 A180 T12 45° SU 5° 423051

. TUNKERS Article Number
- Bracket pivot angle
 Type of pivot bracket mounting
> Opening angle
> Position sensing system
> Electrode throat clearance

— Piston dia., Version
— Type

Order code TUNKERS position sensing systems:
...T12 24V inductive position sensing,
1 output with integral LEDs

Technical Data:

Clamping torque: at 5 bar My = 400 Nm

Operating pressure: max. 6 bar

Medium: Compressed air, can be operated with oil-free air
Clamp opening angle: max. 90°

Readjustment angle: max. 5°

Pivot equalising angle: max. 7°

Connection to basic clamp: G1/4”

Weight: approx. 20 kg

varies according to version

WELDING
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Weld Clamp WSA 63.1 SU

Weld clamp with universal

pivot bracket

— Weld clamp base unit
consisting of one
APH 63.1 BR3 subassembly
and one SU6B3 universal pivot
bracket

— Client-specific electrodes and
electrode holders

— Available as options:
Electrode holder (standardised)
Electrodes (standardised)
Mountings (standardised)

Subject to technical modifications.
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Technical Data:
Medium: Compressed air, can be operated with oil-free air
Operating pressure: max. 6 bar
Clamping torque: at 5 bar M» = approx. 400 Nm
Clamping/Weld load: at 5 bar F = approx. 1,8 kN; at 6 bar F = approx. 2,1 kN
Clamp opening angle: 45°
Setting angle, pivot equaliser: +3°
Water cooling: cooled
Rate of flow: 4 I/min
Cap version: F16x20 (Tunkers works standard)
Electrode shaft version: D28 (Ttinkers works standard)
Connection to basic clamp: G1/4“
Pivot bracket connection: G1/8“
Power supply connection: M12
Weight: approx. 3 kg, varies according to version
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Resistance Tack Weld Clamp RTW 63.1 | 2

K12 POWER SUPPLY CONKECTION

CODLANT CONNECTION ; .

W forward flow . ./7/.

‘R’ return figes //
BASIC CLANMP

Pl AXIS
112 POSITION SENSING
7 PIVOT BRAEKET
PIVOT ANGLE ACHIUSTMENT .
. = v .': LATERAL MOUNTING SURFACK
I\“@ o gl r - - - fon bath sides)

Resistance tack weld clamp I MOUNTING SURFAGE, BFL 0W
_ For use |n pa|r3 for volume MOUNTING SURFACE. REAR
production welding operations
— For welding in bonding
applications in body framework
construction
— Due to the use of 10 kHz
technology, welding operations
are possible in viewpoint quality
— Welding directly on the folding
bed is possible

Ordering example:
RTW 63.1 A100 T12 75° 423051

 TUNKERS Article Number
- Opening angle
 Position sensing system
 Electrode throat clearance
 Piston dia., Version
— Type

Order code TUNKERS position sensing systems:
...T12 24V inductive position sensing, 1 output with integral LEDs

Technical Data:

Clamping torque: at 5 bar M = 400 Nm
Clamping/Weld load: at 5 bar F = approx. 3 kN
at 3 bar F = approx. 1,2 kN
Clamp opening angle: 75° (at A100 approx. 8 mm)
Pivot equalising angle: +5°
Weight: approx. 25 kg
Subject to technical modifications. varies according to version
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2. ) HELU Robot Weld Gun - C-Type

— Pneumatic or servo-electric
— AC or MF-DC transformers

Technical Data

— Arm mounting:
— Throat clearance:
— Width:

— Pitch, 40 mm dia. electrode arm:
— Pitch, 50 mm dia. electrode arm:

- Type of power source:

- 50 mm dia. equaliser:
— Transformer in safety cage

— Pneumatic clamp equalisation
— Aluminum or copper fittings

dia. 45 mm or dia. 50 mm
max. 650 mm

max. 500 mm
(larger clamping aperture [throat clearance x width] on request)

75 mm
90 mm

Pneumatic
Servo-pneumatic (max. operating pressure 10 bar)
Servo-electric

max. 20 mm programming distance

1200 ,
o 1000 e
3 o — =
§ -f"":.:_;:ff':f’ eron
i 4004 e = 126 mm
0 - . - :
4 5 2] T g 9 10
Operating pressure P [bar]
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— Pneumatic or servo-electric
— AC or MF-DC transformers

pneumatic

Technical Data

— Arm mounting:

— Pneumatic clamp equalisation
— Aluminum or copper fittings

40 mm dia. to 60 mm dia.

40 mm x 90/100 mm, 50 mm x 100/120 mm

— Throat clearance: max. 950 mm
— Clear width, above:

— Clear width, below:

100 mm to 220 mm
100 mm to 370 mm

— Type of power source: Pneumatic (max. operating pressure 10 bar)

— Equaliser:

max — 150 daN
Stroke 150 mm

— Servo-motor:

— Transformer can be mounted transversely

or upright
— Secondary connection, left or right

2 x 50 mm dia., can be rotated 180°

Electrode foroe at 8 bar

£1m ——

g e ——

25 —————

500 550 600 650 TO0 TS0 800 B850
Throat clearance L [mm]

== 0 200 mmn

=0 160 mm

0 140 mm

= @125 mm
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.2 OEM-Standard Weld Guns

— Compatible with OEM standard — ISO or medium-frequency transformer
— X-or C-Type — Servo-electric, pneumatic or servo-pneumatic
vw

C 8000 X 100

Opel

Global Gun Generation 3 (X-Type) Global Gun Generation 3 (C-Type)

Daimler

X 50 C45

5-12 |



— Pneumatic or servo-electric

— MF-DC transformer

— Aluminum or copper fittings

Technical Data
— Frmax:

— Arm fitting:

— Pitch:

— Servo-motor:

— Transformer:
- Weight excl. fitting:

5000 N

D45

75 mm
GSWAS33-N05
MF100
approx. 50 kg

- C- or X-Type

— Robot or manual gun

Technical Data

- L =250 mm / aperture:
- L =300 mm / aperture:
- L =350 mm / aperture:
- L =400 mm / aperture:
- L =450 mm/ aperture:
- L =500 mm / aperture:

— Arm fitting:

- Pitch:

— Servo-motor:

— Transformer:

— Weight excl. fitting:

Modular Lightweight Weld Guns

approx. 86 mm / Fuex = 5,000 N

approx. 103 mm / Frec = 5,000 N
approx. 120 mm / Frax = 5,000 N
approx. 137 mm / Frax = 5,000 N
approx. 154 mm / Frac = 5,000 N
approx. 171 mm / Frax = 4,500 N

D50

100/100 mm; 100/160 mm

GSWAB3-N04
MF100
approx. 58 kg

| 5-13
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Manual Weld Guns - C-Type

— Pneumatic
— AC or MF-DC transformers

HD transformer weld guns

1200 ,
E 132; i — B 7O mm
iy 56 oA o e 0 100 i
E 400 ] '_,.-—-'"-'-'_ — B 125 mam
] R e — {140 men
4 5 8 T 8 9 10
Operating pressure P [bar]
Technical Data
— Arm fitting: 45 mm dia.
— Throat clearance: max. 600 mm
- Width: max. 500 mm
— Pitch: 100 mm or 150 mm

— Type of power source: Pneumatic

— Pmax = 10 bar (for 70 mm dia. cylinder + 100 mm dia.)
— Pmax = 6 bar (for 125 mm dia. cylinder + 140 mm dia.)
— Limit stops for pivoting area (optional)

5-14 |

— Aluminum or copper fittings

— Optional HD (heavy-duty) version
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Manual Weld Guns - X-Type | A

— Pneumatic — Aluminum or copper fittings

— AC or MF-DC transformers — Optional HD (heavy-duty) version

HD transformer weld guns

Electrode force at 5 bar Tt

5000 -r"u 3
)
g a000 =
i — frm Istg
L 3000 T — A aod- .
- Fedd 3
E 60 T — --\_h-‘"'—-——__ o = 125 mm ann ]
x——___—____ @ 140 mm :
i 1000 i___.f i
0 e e e y
300 350 400 450 500 550 600 650 TOO >
Throat clearance L [mm] T 1 e
- > g':‘l
Technical Data 2 -
Usable thraat clearance = 700

— Scissor-action pliers

— Arm mounting: 45 mm dia. or 50 mm dia.
— Throat clearance: max. 700 mm

— Pitch, above 100 mm to 350 mm

— Pitch, below 100 mm to 250 mm

— Type of power source: Pneumatic

— Pmax = 6 bar (for 125 mm dia. cylinder + 140 mm dia.)
— Pmax = 10 bar (for 80 mm dia. cylinder + 100 mm dia.)
— Limit stops for pivoting area (optional)

| 5-15
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Special Weld Guns

Tunnel weld gun (GM - Opel)

Roll seam weld gun (AEG)

Dual weld gun (Benteler - Mini)

Special weld gun (AEG)

— With structural modifications, standard products can be prepared and used for the widest variety of
applications, with no adverse effects on reliability and weld quality.

— Based on the welding task, the optimum solution can be devised.

5-16 |



C-Frame Weld Unit

— Compact configuration
— Available with AC or MF-DC transformers
- A wide variety of design options, based on the TUNKERS modular system

a~ -

Single C-frame weld unit

Technical Data

- Solely pneumatic type of power source, with TUNKERS Multi-Force Cylinder (also servo-electric on
request)

— Weld load up to 40 kN

— MF-DC transformer (also AC on request)

— Cooling water circuits via distributors with individually-controllable float-type flow meters

- Individually adjustable working height

— Also suitable for multiple welding tasks due to the narrow configuration

— Process monitoring by means of a position sensing system

— Automatic infeed system can be used, to client’s specification

— Short maintenance periods due to good accessibility to parts subject to wear (open configuration)
— Media deactivation via HIP

| 5-17
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Active Press-Welder Fixtures

— Active press-welder fixtures are used for stationary or rotary table applications during spot welding or
projection welding.

— Different welding operations in cascade sequence are possible in one stroke of the machine.

Active press-welder fixtures

Technical Data

— Active welding elements 25 mm dia. to 50 mm dia.

— Type of power source: oil or water-hydraulic at up to 150 bar operating pressure
— Tool size dependent on the number of welding positions

— Pneumatic ejectors

— Process monitoring via position sensing system

- Version as single-stroke or cascade tool

— Rapid tool changeover due to fast media coupling

5-18 |
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Dosieren

‘ Dosing

In recent years, the dosing of adhesives, sealing compounds, filling materials or even grease has gained
increasing significance.

Not only in automobile manufacture but also in machinery and plant construction, dosing systems are always
facing new challenges.

When dosing such materials onto the widest variety of components, the following parameters are of prime
importance: precision, speed1 of application and accuracy of repetition.

However, the ease of maintenance and repair of dosing systems are equally essential requirements. For this
reason, in developing our TUNKERS Dosing Systems we have paid particular attention to these factors.

With our product portfolio, we cover a very wide range of the dosing applications that the market demands.

The product portfolio described here can be adapted to satisfy your requirements. The TUNKERS Team will be
pleased to respond to your new challenges.

Contact: www.tuenkers-nickel.de and info@tuenkers-nickel.de




Doser

Overview

Controller

Pump Stands

Applicator Heads

All-electric Dosing Installation

TUNKERS Condition Monitoring

ApplicationMaster Modular Concept

6-11
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Doser

The seal package and the quides of the TUNKERS-doser are
mounted together as one block. Therefore the complete block
can be taken out very easy and uncomplicate in the case of
maintenance.

Based on the FIFO concept, the TUNKERS doser is designed
according to a compact and module way of construction. The
maintenance-friendly design of the doser allows uncomplicated
and structured workflows.

As well the TCP does not change when the dosing chamber is
changed toanother standard volume-size. Furthermore there are
special dosers for 300 ccm as well as a compact application
head for mounting on robots with ~10 kg payload.

10, 80 and 150

Cost reduction due to the interchangeability concept:

With only 5 screws the material-carrying part of the doser can be
dismounted from its fixture. Changing the doser in case of a
maintenance therefore can be done very fast and without a cran,
because the carrying plates, the motor and the electronic parts
will stay in the manufacturing station.

This concept leads to a significant cost reduction because in total
less spare parts are needed to kept on stock.

1

3




Controller ‘

The TUNKERS dosing controller is designed in a very compact way, but
still able to be adapted to individual needs. The controller rack itself
needs very little floor space. All connectors are located on the backside
of the controller. The socket of the rack has a separate drawer. In this
drawer all pneumatic components are mounted very neatly. All the pro-
cesses itself are controlled by a Siemens SIMOTION.

This platform was enhanced together with the support of SIEMENS to
run as well the complete dosing process on it.

Furthermore still the PLC-functions are available. Therefore this concepts
allows customized adaptations, even afterwards at the customer. At the
touchpanel monitor differnet user levels can be settled up.

DOSING
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Control/Display Unit




Dosieren

Pump Stands ‘

The TUNKERS barrel pump stations are designed in a very modular way to allow a maintenance-friendly usage
as well. There is a robust displacement encoder mounted on the cylinder to get a permanent reliable signal
about the filling level of the barrel.

The TUNKERS piston pump is very robust, durable and easy to dismount. The seal package of the piston pump
itself is easily to replace as well. The straight and cylindrical design allows a very close and therefore energy-
efficient fixing of the heating sleeve on the pump.

Sizes:
30, 50 and 200 litres

Pump stand with FWO1
drum changing system

DOSING
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Applicator Heads

With TUNKERS dosing systems several different application methods are possible.

Next to the 1-component dosing heads, like for example the adjustable, electrical swirl head for very accurate
application pictures, there are 2-components heads available.

The 2-components heads can be choosen between static and dynamic mixing heads.

2K Static Mixer

eSwirl Applicator Head

Windscreen bonding (7th axis)



D

All-electric Dosing System | T

TUNKERS-NICKEL has developed the worldwide first fully electrical dosing system that reaches the same

price level as a pneumatic dosing system. Above that the fully electrical dosing system saves costs during op-
eration due to that there is no air consumption by cylinders.

Furthermore the barrel changing process can partly be automized due to the usage of electical components.
This automatization helps to prevent potential accident risks for the operator.

DOSING
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Dosieren

® ' TUNKERS Condition Monitoring

Based on the concept of Industry 4.0 the TUNKERS-dosing contoller has been enhanced with a webserver
functionality. Depending on different user levels, several process and sensor datas can be collected via the
network by a central software. With these datas a complex picture of the performance in production can be
created.

Especially in combination with the TUNKERS leckage sensor a upcomming maintenance case can be predicted
in a very early stage.

B 1 . e
r"'" ::_ E} TUNKERS Condsion &onilonng
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ApplicationMaster Modular Concept ‘

Configure your own flexible dosing system

The 4 modules (barrel pump station, system/dosing controller, doser and ) of the TUNKERS
ApplicationMaster allow for a very flexible and easy way of building up a dosing workstation. The modules
themselves are freely configurable and can be changed by the customer in line with new tasks.

Collaborative Version Classic Version

| 6-11
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ROTATING

Rotating

Rotating is an established process used in automated production lines. To be exact, it involves incremental
rotating and positioning in manufacturing installations. Typical applications include feeding in workpieces by
means of a 180° movement and circular indexing table, whereby work sequences are arranged in circular form.
High acceleration and braking functions are also requirements of rotary tables, as the precise positioning for
the operating positions and the dwell period. The product range offered by EXPERT-TUNKERS and SOPAP
includes standard rotary tables with performance figures up to 150,000 Nm at dimensions of up to 10 metres
diameter. All the systems features maximum accuracy of processing and are therefore suitable for use in high
volume series production plants.



Rotary Index Tables

Overview

Simplex Rotary Tables

_ J 7-13

7-19

Compact Rotary Tables

Parallel Shaft Index Drive

Manual Rotary Tables

ROTATING
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Drehen

9 Rotary Index Tables

Turntable
Plate (TP)

Cam follower

Cam Shaft

ndrical

Rotary index tables are circular indexing drive
mechanisms in which the torque generated by the
geared motor is transferred to the turntable plate via
an index cam, using cam follower.

Features of this type of construction include the
transfer of extremely high power combined with
compact dimensions.

The optimum meshing between the cam and cam
follower ensures a nearly zero-backlash positioning of
the rotary table.
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Fixed-position Rotary Tables — EDX Series Q

The EDX Series of rotary tables incorporate indexing drive mechanisms
for rotary movements with more stringent demands in terms of precision
and repetitive accuracy. The complete motion profile, with acceleration,
decleration and output angle, is achieved by means of an individually-
manufactured index cam. For this reason, efficient conventional AC drive
mechanisms with constant rotational speed can be used as the power
source.

The EDX Series of rotary tables are not only suitable for conventional use
as rotary tables but also as trunnion drive units with a horizontal axis of
rotation.

Minimum free play in the operating
position due to the cam drive principle

A characteristic of EDX Series rotary tables is the fact that the dial
plate is continuously driven by two cam followers. In addition, this
double meshing of the roller pins ensures virtually zero-backlash lock-
ing of the turntable plate in the operating position. Alternatively, this
can be achieved by widening the zero position.

SMARTTURN: rotary position sensor instead of mechanical
switchgear

As an option, the current generation of fixed-position rotary tables can be equipped with the
specially-developed TUNKERS ‘SmartTurn’ control unit. This compact control unit with suitable
inductive rotary position sensor replaces the previous electromechanical switchgear.

This combination of modern control unit and the proven precision of the EDX Series results in
a reliable and future-proof product for a wide range of applications:

— Self-learning system

— Commissioning via the first motion cycle

— No readjustment required

— Monitoring of the braking distance and wear

— Warning signal to replace brake discs and safety cut-off

Standard stops

The indexing positions of the rotary table are defined in the motion profile specified in the indexing cam. Most
common, partitions are 2-stop = 180°, 3-stop = 120° and 4-stop = 90°.

Individual solutions are available on request.

ROTATING
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':‘ Fixed-position Rotary Tables — EDX Series

— Precision indexing drive with
fixed position and energy-
efficient 3-phase AC geared

motor

— Smooth and impact-free motion
sequence due to specific law of

motion on the cylindrical index

cam

— Low backlash, positive lock
position without any additional

locking devices in the operating

position

— Optimised power transmission

and emergency stop safety due

to multiple cam

follower principle
— Can be used as table and

trunnion drive unit

TP M Media H B T Weight
Type Tur(r;_table plate | accessdia. | Overall height | Housing width | Housing depth (ka)
ia. (mm) (mm) (mm) (mm) (mm)
EDX 610 360 80 250 378 416 180
EDX 700 450 100 310 508 466 230
EDX 810 560 150 360 620 564 380
EDX 960 710 200 450 700 650 720
EDX 1170 920 280 550 890 895 1375
EDX 1370 1120 380 620 1090 1085 2150
EDX 1600 1350 464 720 1300 1315 3750

Subject to technical modifications.

7-8 |

Standard SMART-TURN
control unit

Position of the cam follower
in the basic setting



Cam Driven Rotary Tables - EDH Series Q

In addition to fixed-position rotary table, flexible rotary tables are
equipped with an index cam with a constant pitch: resulting in an
unchanged reduction ratio between the motor and the turntable
plate. The partition is exclusively determined by the correspon-
dence control unit of the servomotor.

The flexible rotary tables can be adapted to almost any load by
individual programming. In this case, the flexible servo geared
motor not only enables the free setting of the output angle, but
also an optimized acceleration response for the particular load.

Being flexible in use, the rotary tables of this type are particularly suitable for drive tasks in which the movement
sequence has to be adpated in production process, for example by new loads, new positions/end positions or
travel directions. A typical example is the production of different vehicles on a production line, which makes
flexible modification necessary in the prodction cycle.

ROTATING
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Flexible Rotary Tables - EDH Series

Rotating

- High performance indexing
power unit with flexible )

positioning and individually
programmable servo-motor

— Smooth and impact-free motion
sequence due to the special
motion profile of the
servo-motor

— Optimised power transmission
and emergency safety stop due
to multiple cam follower
principle

— Compact design with high
performance 1

— Can be used as table and
trunnion drive unit

ROTATING

TP M Media H B T NG eh Weight
Type Turntable plate | access dia. | Overall height | Housing width | Housing depth ey o e without motor

dia. (mm) (mm) (mm) (mm) (mm) (kg)
EDH 610 360 80 190 300 347 12 110
EDH 700 450 90 240 380 435 16 200
EDH 810 560 140 280 480 535 16 320
EDH 960 710 200 310 600 650 18 500
EDH 1170 920 300 360 800 870 20 700
EDH 1370 1120 380 420 1000 1065 20 1550
EDH 1600 1350 500 480 1220 1320 20 2350

Subject to technical modifications.

7-10 |




— Heavy-duty rotary table with
flexible positioning and
individually programmable
servo-motor

— Smooth and impact-free motion
sequence due to the special
motion profile of the
servo-motor

— Optimised power transmission
and emergency safety stop due
to multiple cam
follower principle

— Flat ring construction with large
center passage

Drehen

Heavy-duty Rotary Tables — EDH Series 9

J

|

J

Turntable plate | Turntable plate

H

N f LS ) ; Number of Weight
Type outz;(\:ir:a1 )d|a. ms(lr?ﬁn ?|a. Over(;llr::;mght ot (el (kg)
EDH 2050 1800 900 480 30 3100
EDH 2550 2300 1300 450 48 4000
EDH 3250 3000 1700 600 40 6800

Subject to technical modifications.

| 7-11

ROTATING



ROTATING

Typical applications

EXPERT Heavy-duty Rotary Lifting Unit,
4-stop positioning

= - \
EXPERT Heavy-duty Trunnion, during installation
(for 4 tools)

EXPERT Trunnion Drive Unit with maintenance
looking divice

7-12 |

EXPERT Giant Trunnion with EDH 2550,
6-stop positioning



Simplex Rotary Tables O

Rotating

@ TUNKERS

Ingenuity in series.



ROTATING

Simplex Rotary Tables

Simplex means ‘simple’ and that term accurately describes this series of rotary tables, constructed using a
smaller number of basic components. The rotary motion from the geared motor is transmitted to the dial plate
by means of a sprocket wheel or a toothed belt. This configuration is a simplified form of precision power unit
and, in turn, an inexpensive system, also equipped with a position release unit.

Example: TXE Rotary Table with rack-and-pinion drive

Due to the simple structure and the optional components,
this system is particularly suitable for logistical tasks, such
as use with bin changeover systems or fixture stations.

Detail of the drive unit

7-14 |



— Rotary table with toothed belt
drive

— Drive reversible through 270°

— Exceptionally low-profile
configuration

— Optional precision release unit

— Motor can be mounted
externally

— Rugged drive unit

- Low-profile construction is

ideally suited to bin changeover

systems, for example

Drehen

Simplex Rotary Tables - TXR Series Q

)

=1

A=

=}

Min 2300 mm

T

TP M Media H B T Weight
Type Dial plate dia. | accessdia. | Overall height | Housing width | Housing depth | without motor
(mm) (mm) (mm) (mm) (mm) (kg)
TXR 400 332 304 140 560 750 120
TXR 750 662 634 140 890 1080 200
TXR 1100 1012 984 140 1240 1430 250

Subject to technical modifications.

| 7-15
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O Simplex Rotary Tables - TXE/TXI Series

— Servo-Rotary Table, reduced to

the basic essentials
— Robust cross roller bearings
— Powered by servo-motor and
rack-and-pinion
— Simple robust configuration
— Low overall height
— Optional precision release unit
— E = externally-mounted motor
| = internally-mounted motor
— Optional: basic frame, release
unit, dial plate

aln

oo

TP M Media H B T Weight
Type Dial plate dia. | accessdia. | Overall height | Housing width | Housing depth (kg)
(mm) (mm) (mm) (mm) (mm) 9
TXI/TXE 400 | 412,5/415,5 nc/250 71/75,5 680/560 710/770 160/130
TXI/TXE 750 | 736,5/745,5 nc/530 71/75,5 1000/890 1030/1130 200/220
TXI/TXE 1100 | 1094/1095,5 nc/830 71/75,5 1400/1253 1430/1498,5 430/300

Subject to technical modifications.
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— Servo-Rotary Table for trunnion

drive

— Robust cross roller bearings

— Powered by servo-motor and
rack-and-pinion

— Simple robust configuration

— Optional: basic frame, release
unit, dial plate

Simplex Rotary Tables - TXT Series

AT )

A arr

=T u A
[ i

2Tl

Precigion release unit

Base frame
TP M Media H B T Weight
Type Dial plate dia. | accessdia. | Overall height | Housing width | Housing depth (k g)
(mm) (mm) (mm) (mm) (mm) 9
TXT 400 415,5 250 75,5 560 770 95
TXT 750 745,5 530 75,5 890 1130 155
TXT 1100 1095,5 830 75,5 1253 1498,5 235

Subject to technical modifications.

Dial plate

| 7-17
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Typical applications

=
&~
=
=
Ly

"
=y

SOPAP TXE 750 - ultra-low profile rotary table
for Topometric rotating/lifting unit, used in a
fully-automated robot-controlled metrology cell
(registered utility model by Topometric GmbH)

=
SOPAP Low-profile bin changeover system based
on the TXR 1100, shown here for 2 bins

7-18 |

SOPAP TXE 1100 Tool unit in car body
construction, flexible rotating fixture for tools
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C? Compact Rotary Tables

The principal characteristics of compact rotary tables are small size combined with precision. As with cam
driven rotary tables, the torque generated by the attached geared motor is transmitted to the dial plate by
means of roller and roll pin. Typical applications for compact rotary tables include installations in which high
speed movement with precision in relatively confined areas are deciding factors. Examples include areas such
as materials handling or medical technology, as well as the packaging industry. In addition to high performance,
compact rotary tables are characterised by long service life and ease of maintenance.

Cube-type compact rotary table

7-20 |
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Cube-Rotary table

— Drive unit integral with housing
for optimum, virtually cubic
installation capacity

— Lower overall height

— Inductive position sensing
cassette for end position
feedback

- 25% more power torque due to
optimised gear ratios

— Option: version with 24 V motor

C-Series

TP M Media H B T Weight
Type Dial plate dia. | accessdia. | Overall height | Housing width | Housing depth (kg)
(mm) (mm) (mm) (mm) (mm) 9
C 100 120 15H8 150 240 180 20
C 300 215 30H8 300 400 320 70
C 500 320 60H8 430 570 410 150

Subject to technical modifications.

Drehen

G

Rotating

| 7-21
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TS Series 100

Compact rotary table
— Compact precision rotary table

- Fixed partitioning with dwell
periods of 45°, 60°, 90° and

180°

— Pre-stressed precision cross

roller bearings for high loadings

and precise synchronisation

— High power density

— Multiple mounting variants

— Optional: Flex version with i
servo drive, 24 V version
=
' L3 -
i &
B
- -
TP Dial M Media H B T Weight

Type plate dia. access dia. Overall height | Housing width | Housing depth (kg)
(mm) (mm) (mm) (mm) (mm) 9
TS 100 120 15H8 103 160 180 20

Subject to technical modifications.
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TS Series 200-500

Drehen

Rotating

Compact rotary table

— Compact precision rotary table

— Fixed partitioning with dwell
periods of 45°, 60°, 90° and
180°

— Pre-stressed precision cross
roller bearings for high loadings
and precise synchronisation

— High power density

— Multiple mounting variants

— Optional: Flex-Version with
servo drive

TP Dial M Media H B T Weight
Type plate dia. access dia. | Overall height | Housing width | Housing depth (kg)
(mm) (mm) (mm) (mm) (mm) 9
TS 200 160 25H8 120 200 200 25
TS 300 215 30H8 150 270 270 50
TS 400 250 50H8 170 320 320 80
TS 500 320 60H8 230 410 410 125

Subject to technical modifications.

| 7-23
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Typical applications

SOPAPTS 200 lllustration of TS Series in use,
nailing machine for applications in the mechanical
engineering industry

7-24 |
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Globoid Rotary Tables - EGD Series <

- Low backlash indexing drive
unit with globoidal cam

— Hardened and ground precision
components | TP |
— Quality bearings with high load | " 1
capacities A
— Low overall height ( / °.;
o D [’

TP Rotating M Medig H ) ) B ) ) T Weight
Type Turcr}table plate | access dia. Overall height | Housing width | Housing depth (ka)
ia. (mm) (mm) (mm) (mm) (mm)
EGD 80 76 36 126 140 235 30
EGD 100 100 50 150 200 310 50
EGD 125 122 60 191 240 375 80
EGD 160 212 80 190 280 430 150
EGD 200 247 110 290 380 600 275
EGD 250 445 145 355 405 670 400

Subject to technical modifications.

| 7-25
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9 Typical applications

EXPERT ‘Windmill’ globoidal index drive with
precision locking for floor clamping technology on
transport tasks

7-26 |
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9 Indexing Drive Units

The core element of an indexing system is an indexing
drive mechanism. In addition to all the indexing
systems, Expert-Tlnkers and SOPAP also supply
index drive units as a component for customer to
integrate in their plant systems.

Typical application: parallel shaft index drive in a
conveyor installation

Parallel Shaft mechanism

Implementation of the indexing mechanism by means of
cam discs, which engages with the output flange via sup- Output shaft
port rollers to produce the desire output. In the holding po-
sition; the dwell period, zero-backlash and positive-locking
position of the output shaft is achived.

Support
roller

Cam disc .
Output
star drive

Cam shaft

Principle of operation,
parallel index mechanism

Globoidal Index Drive

Indexing motion obtained via a globoidal cam, which
engages with a turret fitted in the support rollers. Vertical
arrangement of the input and output shafts. Virtually
zero-backlash mechanism due to eccentric mounting of
the index cam. Globoidal index drives can also be sup-
plied as rotary tables with dial plates.

Turret Globoidal cam

Principle of ‘
operation, globoid |
index mechanism

7-28 |



Globoidal Index Drive - EG Series

©oe

A
i
o I o
i
']_ |
= B = “{EW |H
- Index drive unit with right-an- o | O JM
gled alignment of the input and — .
output shaft ]
— Backlash mechanically reduced |? | —
by eccentric mounting of the B
globoided cam
— Ideal for oscillating movements
with maximum precision View A
demand
2
. AA H B T EW Input AW Output Weight
- S
EG 50 50 100 140 90 15 28 9
EG 63 63 130 180 120 25 45 14
EG 80 80 160 230 160 40 60 25
EG 100 100 185 280 180 40 65 38
EG 125 125 210 365 220 50 80 63
EG 160 160 270 450 290 50 100 110
EG 200 200 330 550 360 50 130 195
EG 250 250 390 720 500 60 140 385

Subject to technical modifications.

| 7-29
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O PA Series

SR

_ B
M
Parallel transmission . b[ﬂ‘
— Parallel shaft index drlveT . ® Py ®,
— Parallel arrangement of input
and output shaft = . R
— Zero backlash in the locking ® | & | @
position E T
— Typical use: indexing conveyors H i\
with oscillating movements A T ¢ Uil g
- Optional: second output shaft ! E' =
: gla f —
— Motor mounting on the same t =
side as the output shaft
==}
View A
) ¢ ® ¢
T | &
Y + @ L1 -1

O
O

Type He|i:;ht Width DeTpth ';/IhgfltJ o W(iig)ht
(mm) (mm) (mm) (mm)

PA 65 180 90 130 19 7

PA 80 230 115 170 28 15
PA 105 290 140 200 30 25
PA 130 360 170 250 42 52
PA 165 450 210 320 65 102
PA 200 540 240 390 80 172
PA 250 690 290 490 100 320
PA 315 870 390 630 125 570

Subject to technical modifications.
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C? Manual Rotary Tables

Manual turntables are robust and mounted with cost-effective dial plates. The scope of supply is optional with
manual jumper: brake activated by a foot switch, as well as end position switches. For simple applications with
al low clock speed, these simplest roatating devices are recommended.

¢
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— Robust mounted dial plate,
which can be used as a fixture
for a manually operated device

— Pneumatic positioning

- Individual height

— Optional with positioning,
footswitch activable break, as
well as limit switch

Drehen

Manual Rotary tables - EDM Series 9

lllustration showing release unit and end position switch

TP turntable M Media H Weight
Type plate outside access dia. Height (ki g)
dia. (mm) (mm) (mm) 9
EDM 850 600 200 at least 500 170

Subject to technical modifications.

| 7-33

ROTATING



ROTATING

G Manual Dial Plate — TXM

— Robust mounted dial plate

— Extremely flat design

— Modular extension: footrests,
limit switches, crank handle,

dial plate — T
TP turntable M Media H B T Weight
Type plate access dia. | Overall height | Housing width | Housing depth (kg)
dia. (mm) (mm) (mm) (mm) (mm) 9
TXM 400 518 300 77 600 600 80
TXM 750 848 630 77 930 930 160
TXM 1100 1198 980 77 1280 1280 250

Subject to technical modifications.

7-34 |
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CONVEYING

Fordem

***/ Conveying

Conveyor Technology -
the main artery of automated body-in-white

A glance at a production layout reveals that the conveyor lines may be likened to the main arteries of the
automation organism, beating in time with each robot cell.

Taking parts A to B — put simply, that is the task of a conveyor system. In the highly-automated car body
production systems, conveyor systems are not only a connecting link, at the same time they are also intelligent
buffering sections which decouple the individual processes and, in doing so, make them more flexible.

As ‘main artery’ in the chain of processes, conveyor technology assumes a high degree of responsibility in
terms of availability. The malfunction of just one section will have an immediate effect on the total process. For
this reason, robustness and a high level of availability are the primary criteria in determining the design of
TUNKERS conveyor technology.

The increasingly flexible nature of body-in-white represents new challenges for conveyor technology. The
explosion in the multiplicity of components required for this purpose has also caused overloading of conveyor
belt operations, resulting in competition for space. One of the solutions to this problem is the vertical chain
conveyor, or paternoster, which makes use of height to buffer the components.

The APM ‘Dragon’ conveyor is beating a completely new path which, in conjunction with distributor stations,
is equalising the entire logistical concept within the production lines by supplying via central workstations. To
a certain extent, the TUNKERS ‘Dragon’ conveyor embodies functions that, at present, can only be accom-
plished by complex electrically-operated overhead conveyors.

The current TUNKERS product range can provide you with a technically tailor-made solution for virtually any
conveyor application in body-in-white, as well as for the associated production lines, such as the power train
and final assembly.



Accumulating Conveyors

Overview

4

®
)]

Indexing Conveyors

{‘;‘il

Transfer System

Belt Conveyors

Gravity Conveyors

Heavy-Duty Roller Conveyors

Container Systems

(AC NN Y

Conveying Systems
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Accumulating Conveyors oy
- AFS Accumulating Pallet Conveyors
- LFS Belt-driven Pallet Conveyors

Conveying
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Fordem

***/ Accumulating Conveyors

Conveying lines with which the component pallet is uncoupled from the drive chain. Regardless of the loading
cycle, components can be removed provided that the buffering section is full. From a technical standpoint,
there is a difference between conventional chain-driven accumulating conveyors and belt-driven accumulating
conveyors for lighter applications. A typical application is the interconnection of production cells.
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Accumulating Pallet Conveyors **’

AFS Accumulating Pallet
Conveyors

— Robust pallet conveyor with chain drive

— Max. pallet load (component + carrier) 130 kg

— Suitable for medium- to large-size components up to
approx. 3,000 mm wide

— Option: Stop button in the diverter

AFS 90° Accumulating Pallet
Conveyors
- 90° transverse conveyor for space-saving transport

— No protective housing required as pallets are only'§
driven with function .

— Stop button in the curve from 0 to 180°

— All-round pallet support in Z direction with additional
guide rail

System configuration

Central profile for mounting the conveyor chain

Cast aluminum
conveyor pallet

Side profile as
pallet guide

Slave wheels with spring mounted centring pins
for pallet diverter mechanism

Drive mechanism
with geared motor

CONVEYING
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***/ Accumulating Pallet Conveyors

Detail view of the geared motor with overload switch

— If the load torque is exceeded, due to a pallet crash for example, the drive mechanism is switched off.

Motor running in torque support bearings
with overload switch

Configuration of the conveying pallet

Plastic roller =
with concave .
running
surface

Steel tube guide rail
fitted into the profile




Guidelines for configuring Accumulating Conveyors

Accumulating Conveyors - AFS System

Maximum load of the component carrier as a function of the pallet spacing

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700
Distance between the centre of mass and the pallet (mm)

The maximum weight only relates to the component mounting

Accumulating Conveyors — AFS 90° System

Maximum load as a function of the pallet spacing
80

70
60

50

40

30

Weight (component + carrier (kg)

0 50 100 150 200 250 300 350 400

Distance between the centre of mass (component + carrier) and the pallet (mm)
The maximum load is independent of the power output of the motor.
The maximum load is the sum of the component mounting and the component.

Fordem
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- Structural Variants: DS Product Range

Sum of friction F: 42 N x 1
instead of 2 Nx 5 =210 N
as is the case with conventional systems

8-10 |

Pallet for the workpiece carrier, with which the friction gene-
rated by indexing toward the next pallet in the buffering sec-
tion is decoupled.

The innovative integral coupling system reduces energy con-
sumption as well as the wear on the friction elements.

Advantages:

— No need for dynamic pressure stoppers

— Reduction of motor power output

— Reduction of friction-related wear

— Reduction in current consumption by the drive mechanism
— Suitable for use in all APM accumulating conveyor systems
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Structural Variants: Compressed Air-free Belt-driven Conveyors *>°

Accumulating conveyor in which the usual compressed air-powered elements are replaced by electric drive
mechanisms.

Characteristics

— Unaltered drive motor with 400 V AC power supply

— All other actuators, stoppers/fine positioning units with 24 V DC power supply
— Central motor module TMI8 or modular TDM1 elements replace valve module

Motor control module
TMI8

CONVEYING
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- Structural Variants: XXL Belt-driven Conveyors

The AFS conveyor in XXL form with dual speeds, facilitated by independent modular sections. Configuration
lengths up to 100 m.

— Different speeds are possible in each zone.
— With a higher speed in the middle segment, it is possible to span large sections in a short time.

Unload Rapid delivery area Load

Fixed: 8m/min

8-12 |
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Conveying >

Curved Conveyor
New module for the AFS 90° Accumulating Conveyors in the form of a curved element.

— The new curved module allows the layout of current production systems to be arranged in a more efficient
manner while making the best use of space in the production cells

— The technique is broadly based, without changes, on the proven AFS 90° Accumulating Conveyor elements

Basic data

— Maximum length of the pallets in the feed direction: 350 mm
— Operator-safe diverting possible

— Stop in the curve possible

| 8-13
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***/ Accumulating Pallet Conveyors

Typical applications

AFS Conveyor as infeed
conveyor in a production cell
with protective housing

AFS 90° Conveyor for
transporting rear floor pan

AFS 90° Conveyor as
manual loading station
for longitudinal parts
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Belt-driven Pallet Conveyors "*?

LFS Belt-driven Pallet Conveyors

— Compact belt-driven conveyor

— Max. pallet load (component + carrier): 60 kg

— Suitable for smaller to medium-sized components up to approx. 1,500 mm width

— Operator protection as standard, since there is no positive fit between the belt and the pallet
— Can be loaded from the front, as a protective housing is not required

Accumulating conveyors, on which the pallets are transported
by a means of a belt instead of a chain

System configuration

Conveying pallets

M““\ Drive

mechanism
with motor

One-piece
aluminum profile
system for

over- and
under-chain drive

Steel supports

| 8-15
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***/ Belt-driven Pallet Conveyors

Advantage 1: Operator protection as standard

— In contrast to conventional accumulating conveyors, the pallets are transported by means of a belt
—> friction fit instead of positive fit.

— In the diverter, the friction fit precisely matches the weight of the pallet and the workpiece carrier.
— As a result, the pallet can be stopped by the operator in any position.
— Special safety devices, such as housings, light curtains or pressure mats, are not required.

Front-loading, as a protective housing is superfluous
- Loading from the side

[
| i
Conventional accumulating conveyors:
high space requirement and loss of conveying
= m = length
l,.f' .

— Loading from the front
= | 1 1 [| | TUNKERS Belt-driven Conveyors:
@ | | | | L L space-saving, battery-form arrangement

8-16 |
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Belt-driven Pallet Conveyors **°

Advantage 2: Minimal energy requirements

— Conventional accumulating conveyors: energy wasters!
Each pallet is equipped with a friction device. The output from the motor must be compatible with the sum
of the pallet friction devices accumulating before the stop positions.

- With TUNKERS Belt-driven Conveyors, as they accumulate, the pallets are mechanically decoupled from the
belt, while only one remains in friction contact at each stop point.

— Motor configuration
= one type of motor for every application (approx. 180 Watt)

— No dynamic pressure stopper required
— No limit to the length of the queue

Workpiece carriers (5)

b

4 i ‘—""--._____-__-_ —
( ) _——=Stopper —
S l—
fn n ! oy
Reverse transport

Empty pallets (4)

Patented pallet decoupling system

(Patented by Leiritz Automation Tools)

Working principle:

— Using a spring-loaded mechanism, the pallet is clamped against the belt

— Friction fit, not form fit

— The clamping mechanism can be released by pressing the decoupling knob

Transport pallet with clamping mechanism

-
r

Unlocking button for clamping mechanism

| 8-17
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***/ Belt-driven Pallet Conveyors: Configuration Guidelines

Belt-driven Accumulating Conveyors - LFS System

Maximum load of the component carrier as a function of the pallet spacing

AN

Weight of the tool (kg)

™S

: [ T T 1

0 50 100 150 200 250 300 350 400 450 500
Distance between the centre of mass and the pallet (mm)

Belt-driven Accumulating Conveyors - LFS 90° System

Maximum load of the carrier and the component as a function of the pallet spacing
80

~
o

)

(o
3

N
o o

w
o

Weight of the tool (k
N
o

o

0 50 100 150 200 250 300 350 400
Distance between the centre of mass and the pallets (mm)

o

8-18 |



Typical applications
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Fordem

Belt-driven Pallet Conveyors **°

Conveying latch storage systems for multiple
placement

Front end infeed with lateral support

LFS 90° conveyor with pallets arranged transversely

| 8-19
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Indexing Conveyors
— AFT Indexing Chain Conveyors »’ ’
— AFTV Vertical Chain Conveyors
— AFP Paternosters

Conveying

@ TUNKERS

Ingenuity in series.
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***/ Indexing Conveyors

Conveyor systems in which the pallets or the component carriers are fixed to the drive chain or drive belt.
Loading and unloading operations are performed in fixed, linked cycles. By virtue of the system, if the loading
or removal station is shut down, the flow of components is interrupted.

8-22 |
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Chain-driven Indexing Conveyors >>*

System configuration

[ Extension frame with
Drive and diverter units with aluminiurn guide profiles
geared motor; shafts and chain wheels ~

safely protected by full cladding
in sheet steel construction Detail: Chain tensioning device

Options

— Overhead transport

— Sideways transport

— Personal protection devices, such as housings, light curtains or pressure mats, as required
— Swing flap for protection against lack of placement

— Sensors for component and workpiece carrier detection

— Workpiece carrier aligned with the configuration of the tool geometry

| 8-23
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- Configuration Guidelines for Indexing Conveyors

Indexing conveyors — AFT System

Maximum load of the component carrier as a function of the pallet spacing
40

35

30

25

20

Mass (carrier only) (kg)

5 \
0
0 50 100 150 200 250 300 350 400

Distance between the centre of gravity of the pallets (mm)
The maximum weight only relates to the component mounting.

Indexing conveyors — AFT 90° SystemSystem

Maximum load of the carrier and the component as a function of the pallet spacing
40

35

30

25

20

Mass (component + carrier) (kg)

. AN

0

0 75 150 225 300 375 450 525 600
Distance between the centre of gravity of the pallet (mm)

With the 90° System, the maximum load is the sum of the component mounting and the component.
The maximum load is independent of the power output of the motor.
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Chain-driven Indexing Conveyors

Typical applications

Chain conveyor in ergonomic inclined position

90° chain conveyor for side loading by the operator

Fordem

)

Conveying
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***/ Vertical Indexing Conveyors

AFTV Vertical Chain Conveyors

Conveyors which, where space is confined, are able to efficiently transport specialised long components in an
upright position

— Pallet guide via a single roller belt

— Chain conveyor in upright configuration

— Robust welded steel framework

— Max. component width 2,000 mm

— Max. component weight 10 kg

— Option: Paternoster system with component carrier in free-floating ‘gondola arrangement’

System configuration

Profile
systemn for
chain guide

Fine positioning unit in
transfer station for
removal by robots

Welded steel base frame Drive mechanism



Typical applications

Front view

Rear view

Fordem

Vertical Indexing Conveyors ***

Detail view of the handl-)'ng system
for component removal and
transfer to the robots

| 8-27
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Vertical Indexing Conveyors

AFP Paternoster, APM Systems

System configuration

_ Gondola-type
+~" suspension

Profile system for
chain guide

-

Welded steel —
base frame

Typical applications

System in the configuration phase




Transfer System
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***/ Transfer System

Transfer Systems are conveying units that are used to convey components on carrier systems over long dis-
tances. In contrast to accumulating conveyors, an active role is not played by the buffers but by rapid transport
from A to B. A typical application for transfer systems is bridging longer paths between two physically separated
processing lines.
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Transfer System **?

ATS Transfer System

— Systems for the rapid conveying of components (at 2 metres per second) over sections ranging from10 to 30 metres
— Compact rolling carriages for component products up to 250 kg

— Powered by low-wear belt-drive mechanism

- Fine positioning with locking unit in the end positions

APM Transfer System

High speed shuttle system for heavy components

Position 1 Pasition 1A Pasition 2

— Cantilever steel construction

— Low-wear belt drive mechanism
- Fine positioning using limit switches and fixed limit stop

| 8-31
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Belt-driven Conveyors
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***/ Belt-driven Conveyors

In applications for Body-in-white automation, for preference belt-driven conveyors are used for the removal of
car bodywork components. The onward transfer of small parts from the robot cell - for possible reworking for
example — is a typical application. However, the belt-driven conveyor is also a simple and cost-effective solution
in the form of a buffer conveyor for manual removal and onward transport.
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Belt-driven Conveyors *>°

EFG Belt-driven Conveyors

— Robust basic chassis consisting of aluminum profiles
— Max. belt width approx. 2,000 mm

— Max. belt length approx. 20 m

— Option: dual belt for special component geometries
— Conveyor speed 1.5 to 10 metres per minute

Detail view of the motor mounting

Detail view of the belt tensioning device

| 8-35
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***/ Belt-driven Conveyors

Special configuration: Dual Belt

— Flexible, modular adjustment of the conveyor chains based on the component geometry

— Chains synchronised by means of transmission shaft: alternatively, with twin motor concept, by frequency
converter

— Conveyor speed adjustable from 0.5 to 10 metres per minute

Detail view of the belt tensioning device
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Typical applications

rrrrr

Belt-driven Conveyors | ...

Dual belt for transporting a car door

Inclined conveyor

Dual belt for transporting a car bonnet

| 8-37
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Gravity Conveyors
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***/ Gravity Conveyors

Gravity-driven Bin Conveyor

— Bin adjustment without drive mechanism

— Single infeed using rollers/gravity principle

— Base frame either in steel frame construction or with modular profile system
— Integral return guide

— Precise positioning with TUNKERS clamping components

Lightweight steel
/' workpiece carrier

Positioning station for
removal by robots
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Heavy-duty Roller
Conveyors
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*** Heavy-duty Roller Conveyors

Heavy-duty Roller Conveyors
" SR - - Roller conveyor for loads up to 1,000 kg
o = i
— - Roller drive via central chain strand

— Single-motor concept — one motor powers the entire con-
veying strand

— Each roller features the power-free function via a separate
friction coupling

System configuration
Sheet steel framework, in which the central chain drives the rollers via individual friction derivates
L Friction unit

”el for transmitting the force

of the central drive mechanism

Typical applications

Heavy-duty
conveyor for
conveying transport
containers

Heavy-duty conveyor as
module on a rotating plate
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Container Systems

- Bin Rotating System ” ’
- Bin Changeover System
- LCA Component Tray

- Stacking Columns

Conveying

@ TUNKERS
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***/ Component Bin System

Stacking bins and racks into which the individual components are accurately transported into their defined po-
sitions play an important part in the automated logistics of automobile manufacture.

With these precision bins, the components are automatically loaded and unloaded. This section of the catalogue
contains information about component carriers, stacking columns, LCA Low Cost Automation trays and bin
systems with which the carrier can be replaced in the cells.
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Bin Rotation System | ...

— Bin Changeover System with integral rotating table for 180° reverse operation

— Simple, extremely slim rotation unit for loading and unloading bins

— External location of the motor for the SOPAP TXR optimises the assembly space and increases the ease of

maintenance

— Optional guaranteed ram protection and position definition unit for increased safety during loading and
unloading

Slimline construction: < 200 mm

Typical application

-ﬁ-—II

=

-

=

180

h

38228

— Diameter: 3 to 6 metres
— Load capacity: up to 6,000 kg
— Cycle time: approx. 15 to 20 seconds

Basic rotating plate TXR for
reverse operation (180°)

SOPAP TXR 1100 with basic framework and external motor mounting

| 8-45
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***/ Bin Changeover System

Changeover system with which the bins arranged in tandem and exchanged by means of a lifting and indexing
system

— Stacking function for bins in all floor positions

— 3 bins per system, simultaneously

— Lifting units for the conversion function

— Can be configured to clients’ specifications

— Typical application is loading using forklift vehicles, removal by the robot
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LCA Component Tray >

n

Modular system constructed
from standard components

Precision XYZ referencing

/ with position locking

- Ergonomic, lightweight square-section tube framework
— Precise carrier guide

— Precise end position

— Stacking columns

— Variable lengths and widths

| 8-47
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***/ stacking Columns

New type of construction kit — Stacking column
Combine a standard foot with the column of your choice.

— Precision due to pinned mounting, no more welding
—> no temperature fluctuation

— Simple exchange for maintenance purposes
— Reproducible positioning
— Ideal for Body-In-White applications

Profile latch
— Standard latch product
— High precision

— Available in steel with pivoting force or spring-loaded reset
function

— Gravity reset function

— 10 and 20 mm width or dual latch configuration for stable
component position

Typical applications

Latch store as accumulating Transport container with
conveyor pallet stacking towers

8-48 |
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Conveying Systems
- ‘Dragon’ Conveyors ”’
- Distributor System Conveying

- Twin Conveyors
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***/ Conveying Systems

Complex conveying systems which, to some extent, are the alternative to conventional EHB systems. They do
not only transport the components, they also distribute each individual component to different processing sta-
tions. An example of this is the ‘dragon’ conveyor, as well as the equally compact distributor system for three
to four types.
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‘Dragon’ Conveyors

DKN Conveyor System

— Accumulating conveyor system in overhead configuration

— Single belt lengths with one drive mechanism up to 25 metres, coupled systems up to 250 metres

— Component pallets with loading capacities up to 80 kg

— Can be extended to include lifting units and vertical cross beams to make complex conveyor installations

Operator
loading area

Lifting
units

Overhead pallet with
two guide carriages

| 8-51
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***/ ‘Dragon’ Conveyors

—
T Layout for complete system with
E‘ buffers and infeed sections

e Buffers

Load /

—

- ! ! ! ! ! : ! i ‘ }

\ \J \/
H

Feeding

Produce

Y
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Distributor System "’

— Solution for floor-mounted intermediate storage and distribution of different types of component
— Decoupling over a small surface area (width instead of length)
— Distributor system replaces, for example, 3 separate accumulating conveyors

Advantages:

— All spare parts and parts subject to wear are based on the APM Accumulating Conveyor System
— Only one drive mechanism per direction of travel for all distributor sections

— Can also be used as an interconnection element Type

e tm BN, | e { -
ype
ahm O f o IR
Type B
Type C
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***/ Twin Conveyors

Extension of the proven single linear AFS-Accumulating conveyors to include two (twin) additional free axes
— Rotating

- Lifting

— All components based on the AFS System

— No additional spare parts

\
— With the new Twin Module, many paths and special tasks can be reproduced with one classic accumulating
conveyor.

Rotary Module

— The segment is rotated, as with the pallet, in a friction-
locked manner, so that no safety guard is required for
the rotation.

—Due to the interconnection element developed
in-house, the conveying module on the rotary segment
does not require its own chain drive.
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Twin Conveyors *>°

Lifting Module
Lifting system based on AFS accumulating conveyor components

—The conveying module does not require its
own chain drive since it is powered by the
corresponding linear sections.

CONVEYING
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***/ Conveying Systems

Example of a complete conveyor system with rotary and lifting modules

Forward flow

Return flow
Lifting

Forward flow

8-56 |
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Lift Powered Rollerbed Line (LPRB)

Cam lifter for optimum lifting profile

An essential feature of the LPRB systems used in body
shops is the requirement for a gentle component pick-
up in order to reduce the impact noise as well as the
wear on the lifter and the component itself. This lifting
profile is achieved with zero speed at the transfer point
and with high acceleration and deceleration processes
by means of the EXPERT TUNKERS indexing cam,
which has a correspondingly milled motion profile. In
the case of cams with a constant pitch, so-called flex
cams, the desired lifting profile is achieved via the servo
control.

7th axis for robots

The transportation module comprises electromechani-
cal systems suitable to transport complex assemblies
such as doors, side panels or the complete chassis in
BIW workshops. The transport sections installed in
production lines are designed as lifting beam systems,
also called as shuttle systems, with a central drive.
These systems have two central drives which take care
of the lifting motion and the horizontal transfer. A further
development of the L+S systems are the Lift Powered
Rollerbeds, featuring decentralized drive mechanism
and offering a higher efficiency and more flexibility with
regards to space availability and performance.

Soft touch pick-up

Buffer / Cross Transfer and
Alternative Transport Solutions

The transport lines are supplemented by appropriate
components such as buffer / storage system, cross
transfer conveyor, ring accumulating conveyor, lifting
and rotating units and level elevator, which feeds the
component into the upper level conveyor system. This
technology is also used in the heavy duty applications
such as transportation of complete tooling or robotic
systems (7th axis).



Overview

Lift Powered Rollerbed

Lift and Shift System

Dual Box Lifter

Mono- / Duorail Shuttle

Lift and Rotate Unit

Skid Conveyor

Level Lifter

)
7th Axis _/ 9-13

Tool Changing System 9-14
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Customer Load
(Skid and Body)

200-2.000 kg

Horizontal stroke

4.000-10.000 mm

Vertical stroke

300-1.200 mm

Cycle time (Lifting-
Transporting-Lowering)

=7s

Lift Powered Rollerbed

Conveying system for automotive body plants for
the safe and precise positioning of skids with car
bodies or body parts in independent station design.

— Safe and fast transport

— Smooth component transfer

— Flexible determination of the pick-up position
— Compact design

— Extremely low maintenance

- Long life span

— Flexible positioning of the lifting columns for opti-
mum accessibility of the robot to the component

Lift column with cam and cam follower technology

The cam shaft and the robust linear rails are the core elements of the Expert Tunkers Lifter
columns. The lifting station is formed by two lifting columns which are driven by a central
gear motor and synchronized by means of a cardan shafts.

All-Electric Lift Powered Rollerbed

All Electric Lift Powered Rollerbed with laser positioning of the skid and flexible underbody clamping

technology

— Time saving approx. 1 second

— Cycle time less than 7.5 seconds possible
— Accurate skid positioning via laser distance measurement
- Variable skid positioning on the rollerbed possible

- Electric stopper to prevent overrun

— Electrically operated skid locator

— No pneumatics, i.e. no valve unit

Customer Load
(Skid + Body)

200-2.000 kg

Horizontal stroke

4.000-10.000 mm

Vertical stroke

300-1.200 mm

Cycle time (Lifting-
Transporting-Lowering)

=7s
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Lift Powered Rollerbed ...

Rollel‘beds Customer Load
. . . (Skid + Body) up to 1.500 kg
Frame made of metal sheet, mcorppratmg the mecha}qlce}lly synghro— Length of rollerbed up 10 7,500 mm
nized driven rollers, gear motor, skid locator and positioning devices.
Optional with cover plates. Designed according to customer speci- Width of rollerbed 1.200 mm
fication.
Travel speed of the skid max. 2,5 m/s

Lift powered rollerbed in upperbody Example of a complete welding line

TRANSPORTING



TRANSPORTING

Transportieren

% Lift Powered Rollerbeds

EGV Flexible underbody
clamping technology

Index drive units EGV 90 / 125 with an integrated
precision interlock for the flexible production of up
to four different types of vehicles in one production
line.

This extremely compact unit features a drive flange

which is mechanically locked in the dwell position
by means of an individually mounted latch. This de-

Type EGV 090 EGV 125
Max. permissible static 800 Nm 2680 Nm
tangential moment
Max. permissible tilting 1000 Nm 3400 Nm
moment
Rotating time for 90° 2s 2s
Repeatability at +0,1 mm + 0,05 mm

r =400 mm

sign helps to absorb the high forces during the transfer of the body.
— Flexible production with up to four different types of vehicles
- High static load bearing capacity in the working position

— No additional locking device required

EXPERT TUNKERS Lift-Powered Rollerbed with integrated underbody clamping technology

EGV Tool Changing Device / “Windmill”

Application: LPRB with flexible underbody
clamping technology




Customer load 50-500 kg/Station

Number of stations 3-15

Horizontal stroke 3.000-8.000 mm

Vertical stroke 300-1.200 mm

Cycle time (Lifting-
Transporting-Lowering)

=>10s

Lift & Shift drive unit

The Indexing cam of the longitudinal drive unit is the
core element of the shuttle system.

The high-performance cam follower transmits the
power to the linear carriage. The mechanically synchro-
nized connection to the lever mechanism of the lifting
shuttle is effected via the pull rod.

Lift and Shift System

BIW conveying system for the safe and precise
positioning of car bodies or body parts in interlinks
operation.

— Safe, accurate and fast transport system with lifting
and traversing axis for large components

— Synchronous component transport across all stations

— Simple design, only one central drive for lifting and
conveying each component

— Expert crank drive with mechanical locking-in at end
position

— Overrun of the end position is not possible

TRANSPORTING
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2% Lift and Shift System

Dual Box Lifter

Low profile rollerbed lifter with inte-
grated spring suspension system

-30% less energy consumption by
using the potential spring energy

— Minimum space requirement

— No interfering edges for robotic weld-
ing guns

— Smooth component transfer

— Flexible determination of the takeover
position

In retracted position - extremely flat

design for optimum accessibility.

Customer load
(Skid + Part) 200-1.000 kg
Horizontal stroke 4.000-10.000 mm
Vertical stroke 200-800 mm
Cycle time (Lifting- <6s
Transporting-Lowering)

Eccentric Lifter

— Lifting system for short strokes at normal
transport times

Customer load
(Skid + Part) 200-2.000 kg
Vertical stroke 50-200 mm
Lifting time =2s

Skid conveyor system with eccentric lifters at the work-
ing level and rollerbeds at the skid return level

Upper working level — Transport direction  Lift station

Skid return level
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Monorail Shuttle >}

Conveyor line consisting of a horizontal linear axis and two
synchronized lifting columns. Particularly suitable for
transporting small components at low loads.

— Transport system for add-on components (e.g., doors
and closures)

— Application: Gluing, clinching
— Modular and flexible construction

— Economical solution for the transport of small compo-
nents

Customer load 10-250 kg
Horizontal stroke 1.000-5.000 mm
Vertical stroke 300-1.500 mm
Cycle time (Lifting- =55
Transporting-Lowering)

Monorail system with a linear axis
for compact components

Duorail system with two linear
axes for larger components

TRANSPORTING
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2% Lift and rotate unit for manipulating car bodies

— Applications: Testing stations, rework sta-
tions, stud welding stations

— Modular design consisting of EXPERT stan-
dard components using cam lifters and trun-
nion system.

— Minimum space requirement

Customer load
(body and frame) 50-3.000/kg
Vertical stroke 1.200-2.800 mm
Lifting time 3-10s
Indexing angle flexible

Example of a lift/rotate unit incorporated into a roller conveyor section
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Skid Cross Transfer
Conveyor

Cross transfer conveyor system for skid
storage and separation.

— Modular horizontal storage unit for skids
with car body

— Component storage for separation from
production lines

— Flexible layout design

Customer load

(skid + body) 200-2.000 kg
Horizontal stroke 2.000-10.000 mm
Vertical stroke 50-200 mm

Ring Buffer

Modular skid storage system based on the
cross transfer conveyor system. Optimized
to make the best use of available space on
two levels.

— Modular horizontal/vertical storage for
skid with car body

— Maximum storage capacity with mini-
mum space requirements

— Component buffer for separation from
production lines

— Flexible layout design

Customer load
(skid + body) 200-2.000 kg
Horizontal stroke 2.000-10.000 mm
Vertical stroke 1.500-2.800 mm

Skid Conveyor Systems

Transportieren

| bl

‘Transportit
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Level Lifter

Lifting device for the transport of complete bodies from the welding
plane to the second level of the conveyor system.

— Lifting device for loads up to max. 1500 kg
— Frame construction with | - Profiles

— Extremely narrow configuration due to the integration of roller guide
and counter weights in profile frame.

— Safety technology according to the current OEM regulations

— Typical application: Lifting complete car body to the upper level of
the conveyor system.

Customer load
(skid + body) 150-1.500 kg
Vertical stroke 4.000-8.000 mm

Drive unit with safety feature
Two gearmotors and two lifting belts

Lifting Carriage with rollerbed and skid
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7th axis for robot redefined

— Linear transfer unit for robots

- Proven carriage drive by means of EXPERT-TUNKERS cam and

follower principle

Transportieren

7th Axis 7!

Robot aEg zft:justomer max. 4000 kg
Length of axis up to 30 m
Travelling Speed 1-2 m/s

— Precise cam engagement with the floor mounted cam followers

— Higher precision and performance than conventional rack & pinion systems

— Modular system

— Several robots on a single transverse axis possible

Floor mounted cam followers engaged in the drive cam

| 9-13
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'Y Tool changing system

Tool changing system based on Expert-Tiinkers standard compo- Customer load up to 2.000 kg

nents such as rotary table, heavy duty rollerbeds and eccentric lifter. (skid and tooling) i

— Workstation with eccentric lifter and tool locking system in work LR S 120°in 15's
station Total tool changing cycle 70s

— EDH series rotary table as tool storage zone
— Compact design, optimum flexibility, reduced cycle times
— Individual customization possible

Tool storage zone on rotary table

- 1 'a i
i lem )
| mk
- !

9-14 |



Notes

| 9-15



@ TUNKERS

Ingenuity in series.

PRODUCTS FOR AUTOMATION

- Manual Clamps - Pneumatic Clamps - Gripper Profiles
- Quick Clamps - Pneumatic Gripper - Connection Elements
- Modular Clamps - Pneumatic Cylinder - Stamping Units

- Swivel Clamps - Clamps B-Stock
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ORDER EASILY
VIA TONKERS E-SHOP
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TUNKERS Maschinenbau GmbH
Am Rosenkothen 4-12

40880 Ratingen

Germany

Tel.: +49 2102 4517-0
info@tuenkers.de
www.tuenkers.de

ARGENTINA - TUNKERS DE ARGENTINA S.A.
Velez Sarsfield 1516 — Quilmes (1879)
Provincia de Buenos Aires

Tel.: +54 11 2100-2900
info@tuenkers.com.ar

AUSTRIA - B-S-D Spanntechnik GmbH
Sportplatzstrasse 31

3385 Markersdorf

Tel.: +43 2749 72870-0
office@bsdaustria.com

BALTIC STATES - Vertriebshiiro Ost
Markt 11

D-07426 Konigsee

Tel.: +49 36738 42432
dieter.rauschenbach@tuenkers.de

BELGIUM — TUNKERS Maschinenbau GmbH
Am Rosenkothen 4-12

D-40880 Ratingen

Tel.: +32 479 983611
frank.maertens@tuenkers.de

BRAZIL - Tiinkers do Brasil Ltda.

Avenida Casa Grande, 850 — Galpao 6, 11 e 13
Bairro: Casa grande

09961-350 — Diadema - So Paulo

Tel.: +55 11 4056-3100
comercial@tuenkers.com.br

CANADA - TUNKERS North America
36200 Mound Road

Sterling Heights, MI 48310

Tel.: +1 248 362 9555
todd.moriarty@tunkers.com

CHINA - TUNKERS China

Tuenkers Machinery & Automation
Technology Co., Ltd. Shanghai

Building 4, No. 768 Chenxiang Road,

Jiading District, Shanghai P.R.

China, 201802

Tel.: +86 21 39171070
info@xin-tuenkers.com.cn

Other Offices: Changchun, Nanjing, Chengdu,
Beijing, Wuhan, Guangzhou, Yantei, Shenyang

CZECH REPUBLIC - Vertriebsbiiro Ost
Markt 11

D-07426 Konigsee

Tel.: +49 36738 42432
petr.cejka@tuenkers.sk

CZECH REPUBLIC - Kopta s. r. 0.
Vazni 891 / areal PSN |

CZ-500 03 Hradec Kralové

Tel.: +420 736285307
kopta@kopta.cz

DENMARK - Berga Maskin
64693 Gnesta

Tel.: +46 158 31112
info@berga-maskin.se

EXPERT

Indexing & Positioning.

EXPERT-TUNKERS GmbH
SeehofstraBe 56-58
64653 Lorsch

Germany

Tel.: +49 6251 592-0
info@expert-tuenkers.de
www.expert-tuenkers.de

FINLAND - Berga Maskin
64693 Gnesta

Tel.: +46 158 31112
info@berga-maskin.se

FRANCE - SOPAP Automation SAS
P.A. Ardennes Emeraude

Rue Henri Faure

BP 11 09, 08090 TOURNES

Tel.: +33 324 52 94 64
sopap@sopap.com

HUNGARY - TUNKERS Slovakia s.r.o.
Roentgenova 26

SK85101 Bratislava

Tel.: +421 905 564 691
juraj.rampasek@tuenkers.sk

INDIA — TUNKERS Automation India Private Ltd.
402 Supreme Head Quarters 36

Mumbai-Pune Bypass

411008 Baner-Pune

Tel.: +91 98 60 699190
jayesh.keskar@tunkers.com

INDONESIA - BESTARI (BME) LIFTECH MACHINERY
SDN BHD (954853-K)

No 5 Jalan Permata 9/KS09,

Jaman Perindustrian Air Hitam,

KM11 Jalan Klang Banting

41200 Klang.Selangor Darul Ehsan

Tel.: +60126219779 / +60172482233
info@bestari-bme.com.my

ITALY = TUNKERS ltalia
Strada TORINO, 43 sub. 06
10043 ORBASSANO-TORINO
Tel.: +39 011 5508264
a.michellone@tunkers. it

JAPAN — TUNKERS Japan Ltd.
Park Hills Chiyoda, Naka-ku,
460-0012 Nagoya, Japan
Tel.: +81 (0)52 212 8803
Mobile.: +81 80 1772 5407
sven.otten@tuenkers.de

MALAYSIA - BESTARI (BME) LIFTECH MACHINERY
SDN BHD (954853-K)

No 5 Jalan Permata 9/KS09,

Jaman Perindustrian Air Hitam,

KM11 Jalan Klang Banting

41200 Klang.Selangor Darul Ehsan

Tel.: +60126219779 / +60172482233
info@bestari-bme.com.my

MOROCCO — SOPAP Automation SAS
P. A. Ardennes Emeraude

Rue Henri Faure

F-BP 11 09, 08090 TOURNES

Tel.: +33 324 52 94 64
michel.andre@tuenkers.de

www.tuenkers.de

HELU

Welding Technology.

HELU GmbH
SeehofstraBe 56-58
64653 Lorsch

Germany

Tel.: +49 6251 592-280
info@helu.de

MEXICO - TUNKERS DE MEXIKO S.A. DE C.V.
Prolongacion Uranga No. 93 C

Colonia Sanctorum, Cuautlancingo

Puebla, C.P. 72730

Tel.: +52 222 393 5547
christian.volkmann@tunkers.mx

NETHERLANDS - TUNKERS Maschinenbau GmbH
Am Rosenkothen 4-12

D-40880 Ratingen

Tel.: +32 479 983611
frank.maertens@tuenkers.de

POLAND - TUNKERS Slovakia s.r.0.
Roentgenova 26

SK85101 Bratislava

Tel.: +48 660 055 225
jaroslaw.rozmiarek@tuenkers.sk
www.tuenkers.sk

ROMANIA — TUNKERS Maschinenbau GmbH
55068 Sibiu, Romania

Tel.: +40-752 184 548
traian.moga@tuenkers.sk

RUSSIA — WEST-RU
Novikova-Priboya Str. 4 office 407
603058 Nizhny Novgorod

Tel.: +7 831 253 01 65

RUSSIA - Cont Group

Office 315, Sibirskij Proezd 2-27
Moscow 109316

Tel.: +7 495 775 - 0377

SERBIA — TUNKERS Maschinenbau GmbH
55068 Sibiu, Romania

Tel.: +40-752 184 548
traian.moga@tuenkers.sk

SINGAPORE — BESTARI (BME) LIFTECH MACHINERY
SDN BHD (954853-K)

No 5 Jalan Permata 9/KS09,

Jaman Perindustrian Air Hitam,

KM11 Jalan Klang Banting

41200 Klang.Selangor Darul Ehsan

Tel.: +60126219779 / +60172482233
info@bestari-bme.com.my

SLOVAKIA - TUNKERS Slovakia s.r.o.
Twin City C

Miynské nivy 16

SK82109 Bratislava

Tel.: +421 905 564 691
juraj.rampasek@tuenkers.sk
www.tuenkers.sk

SLOVENIA - TUNKERS Maschinenbau GmbH
55068 Sibiu, Romania

Tel.: +40-752 184 548
traian.moga@tuenkers.sk

- www.shop.tuenkers.de

G| SOPAP
Automation.

SOPAP Automation SAS
P. A. Ardennes Emeraude
Rue Henri Faure

BP 11 09, 08090 TOURNES
France

Tel.: +33 324 52 94 64
sopap@sopap.com

SOUTH AFRICA - Demcon (Cape) cc
PO Box 15237

ZA-60110 Emerald Hill/Port Elizabeth
Tel.: +27 41 4847411
demcon@demcon.co.za

SOUTH KOREA - JC Systems Co. Ltd.
#405 Ace Highend 9Cha, 233,

Gasan digital 1-ro, Geumcheon-gu, Seoul
Tel.: +82 70 7012089

j3cho@chol.com

SPAIN - TUNKERS IBERICA, S.L.

¢/ Enric Prat de la Riba, 14b

08830 Sant Boi de Llobregat (Barcelona)
Tel.: +34 93 3952827
tunkers@tunkersiberica.com

SWEDEN - BERGA MASKIN
SE-646 93 GNESTA

Tel.: +46 158 311 12
info@berga-maskin.se

THAILAND - BESTARI (BME) LIFTECH MACHINERY
SDN BHD (954853-K)

No 5 Jalan Permata 9/KS09,

Jaman Perindustrian Air Hitam,

KM11 Jalan Klang Banting

41200 Klang.Selangor Darul Ehsan

Tel.: +60126219779 / +60172482233
info@bestari-bme.com.my

TURKEY - Cava Makina
Imes Sanayi Sitesi E 503
34776 Umraniye / Istanbul
Tel.: +90 216 3809280
alp.varna@cava.com.tr

UK — TUNKERS-EXPERT UK Ltd.
Unit 5, Ham Lane,
Kingswinford,

West Midlands.

DY6 7JR

Tel.: +44 (0) 1384 287690
neal.judge@tuenkers.de

USA — TUNKERS North America
36200 Mound Road

Sterling Heights, MI 48310
Tel.: +1 248 362 9555
todd.moriarty@tunkers.com

VIETNAM - BESTARI (BME) LIFTECH MACHINERY
SDN BHD (954853-K)

No 5 Jalan Permata 9/KS09,

Jaman Perindustrian Air Hitam,

KM11 Jalan Klang Banting

41200 Klang.Selangor Darul Ehsan

Tel.: +60126219779 / +60172482233
info@bestari-bme.com.my





