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B
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The TUNKERS ALPHA series

Typical welding process with clamping tools
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The New Body-in-White Technology Presents §} TUNKERS

.New Challenges to Clamping Technology..

e Development from body-in-white to fine structuring

* More operational tasks within the manufacturing cell,
especially as to laser geometry fixtures

e Cramped space constraints in the fixtures together with
unfavourable accessibility

 High-strength sheet metal and wide, flat N/C blocks require
higher clamping forces

e Targeted availability: 95 %
No time left for unscheduled maintenance work!
e Target: Scheduled maintenance work!
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ALPHA-clamp solution: @ TUNKERS
Compact technical package in a consequent lightweight design Erfindergeist serienmafig.

Extremely compact design

of toggle mechanism, cylinder
and drive axle in one
common mono-block-shell

All bearings are designed with
needle bearings

» No wear

» No power loss over lifetime

Low weight due to
consistent use of
Aluminum. Only knee-
components and piston rod
from steel

Base plate

With central pneumatic
connection and

hole pattern for optional floor
mounting

Vario- principle:
individually adjustable
opening angle

(8 | (3 |
Source: TUNKERS®
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Comparison ALPHA series and V series §} TUNKERS

Erfindergeist serienmafig.

ALPHA series V series

Similarities

* Fully compatible on the front side

* Toggle-lever mechanism with defined
clamp arm position (90° )

* End stop damping

V63 | ‘ @

APHE3 | I
s! -
* Reduced length and weight . Lateral
e Opening angle 15° - 135° connection
e Hand lever up to 135° (instead of 120° ) surfaces

* Hand lever upgradeable on site
H: Pneumatic self-locking type
B: Mechanical safety brake

Z: Hand lever
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Comparison ALPHA series and V series §} TUNKERS

Erfindergeist serienmanig.

Same swivel point
Interference contours
- Standard
A10/11/12 arms of
Vario series are |

reworked
Same hole pattern
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“Half the length“ due to integration of the cylinder
—intothe clamp housing

e Consequences:

 Reduced length and weight

* Higher performance density

* Reduced space requirements in the plant

e Space-saving base mounting and battery alignment

K 63 for comparison
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Curve-driven mechanism has advantages over o) TUNKERS
toggle lock

Erfindergeist serienmafig.

- Toggle-lock mechanism
I Delayed force increase risk that clamp arm
I ‘\ ‘starves’, no sufficient power reserves,

i overloaded bearing in dead-centre position

\ (force = ), fixed end position, no adjusting
\ function.

Reserve |
for [\

adjusting \ \
function |\ Curve-driven mechanism

(F) S Force generated earlier, higher constant
| | | force, adjusting function, no defined end
1 0 -1 -2 -3 -4

position.

Curve-driven mechanism

Source: TUNKERS®
Source: TUNKERS®
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Curve-driven mechanism for more clamping force o) TUNKERS

Erfindergeist serienmafig.

Conventional clamps have a toggle lever mechanism which produces high torques only in the end
position. For a safe clamping process, however, it is not the end forces, but the forces available at
the beginning of the forming process (approximately 2-3 mm before the end position) that are
decisive in order to bring the component in position.

More advantageous in this respect are clamps with curve-driven mechanism, in which the full
effective force is already 2-3 mm before the end position.

Clamping force flow
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Clamp arm opening angle

Stroke (mm) at clamping arm 120 mm
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Compa rison technical d_ata o, !H?lt(eﬁg
V. series and ALPHA series
APH 40.5 V 50.1
Clamping moment at 2° 120 Nm 80 Nm
Length 270 mm 321 mm
Weight 1,8 kg 4,3 kg

Air consumption

150 cm3 / bar

290 cm3 / bar

APH 63 V 80.1
Clamping moment at 2° 400 Nm 400 Nm
Length 299 mm 440 mm
Weight 4,1 kg 17 kg

Air consumption

450 cm3 / bar

880 cm 3/ bar
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The ALPHA-clamp technical data

ol

TUNKERS

Erfindergeist serienmafig.

APH 80 BR5
APH 63 BR5
APH 40.5 APH 50 BR5
. =il T ")
v . - i L ] 5l -
a @
?ﬁ' "t L P@
: = = LLl
s | o -
E ¢ 8
8 3
Holding torque (Nm) 380 800 1500 2500
Clamping torque (Nm) 120 200 400 800
Clamping force (kN) 2 3,2 6 9
Clamping range (mm) 4-8 4-8 4-8 4-8
Weight (kg) 1,8 3,3 4,1 11,5
Size (I x w x d) (mm) 270x 83 x50 286 x 112 x 69 299x124x 79 440 x 153 x 108
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Alpha Series in Various Applications (1) §} TUNKERS

Erfindergeist serienmafig.

A pointer indicates the angle

The relevantly set opening angle is
marked on a plate mounted to the
fixture and not the clamp
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Alpha Series in Various Applications (2) ) TUNKERS

Erfindergeist serienmafig.

D / N —
Each Alpha Clamp with intelligent sensing cartridge T60 is
equipped with a "Quick Guide" with the program functions
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Option hand lever ) TUNKERS

Erfindergeist serienmafig.

e Easy solution for hand lever

* No special clamp with special mechanics

e Max. 135° opening angle

e Retrofit kit consisting of lever, retaining clip right / left mountable
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Clamping arm position o) TUNKERS

Erfindergeist serienmafig.

There are two possible positions for the clamp arm.
1) The standard version with opening angle (15° -135° ):

e T
- 5k 2) The APH2 version with
opening angle (15° -135° ):
)
e
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Alpha Series in Various Applications (3) §} TUNKERS

Erfindergeist serienmanig.

Version with hand lever
Due to the curve mechanics, the

hand lever is attached directly to
the drive shaft
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Clamping Concept with fixed Stop and adjusting 7 TUNKERS
function in comparison et serenmaRe

Adjusting function i
F = const. justing Fixed stop

4

N N : .

[ I N
> ! X .
NP g, " g

\ Source: TUINKERS® | [ Source: TL"JNKERS@
e Clamp path reserve up to 2° above zero * Internal or external mechanic stop
position e Clamp arm moves into defined end
*  With constant clamping force adjusting function position (90° ) with excess force
during laser operations - similar to spot- «  Toggle-locked
welding tongs * Tool-path controlled - no adjustment
* No toggle lock possible

e  Force controlled
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@ TUNKERS

Erfindergeist serienmanig.

ALPHA Safety clamp
for robot grippers
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ALPHA - Clamps Add More o) TUNKERS

Erfindergeist serienmafig.

e The force curve mechanics of alpha-clamps ensures a constant reserve
of force at the clamping point

e The +/-2° compensates
* Material thickness variations (cast)
e Different model part thickness
 Wear of contour blocks.

* disadvantage:

* In contrast to the toggle clamps the alpha clamp is not mechanically
locked in the end position!
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New: ALPHA - With Mech. Blocking G} TUNKERS

Erfindergeist serienmanig.

 ALPHA clamp in version B with mechanical blocking integrated in the
housing

* Work system to wedge principle in the spring actuates the clamping
elements directly on the specially hardened piston rod

e With the activation of the cylinder, the wedge brake is released at the
same time.

* |n the case of spontaneous failure of the compressed air supply, the
movement of the clamp arm in the direction "open" is prevented.

* The closed position is thus additionally mechanically secured with a
pressure drop

Sketch:
Wedge principle
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New: ALPHA - With Mech. Blocking G} TUNKERS

Erfindergeist serienmafig.

Blocking system B:

The version "B" ALPHA Clamps are
equipped with a mechanical locking
system acting in ,open* direction. In
case of a spontaneous failure of the release piston
compressed air supply, the movement
of the clamp arm in "open" direction will
be prevented. In this case, the holding
force will be at least 50% of the nominal
force.

manual release

ball

Blocking system “B” The blocking
system consists of balls which are
arranged in a cone concentric to the
piston rod. The balls are pressed into
the cone by spring force. This leads to
jamming of the piston rod in the
intended movement direction for
opening. The locking is released
automatically with the pneumatic control
of the clamp in "open" direction. At zero
pressure the clamping of the piston rod
on the return side is available in any
position of the clamp arm.

APH 40 B clamped position

Blocking unit

14.12.2021  The ALPHA-clamp 24



APH...B - Techn. data o) TUNKERS

Erfindergeist serienmanig.

e Available in the classic clamp sizes 40 / 40.5 for robot grippers, = »
e But also as a fixture clamp in the cylinder diameters 50 and 63

* Technical Data
e APH 40 B:
* Holding moment max.: 380 Nm
e Clamping moment / 5 bar: 120 Nm
* weight: 2,8kg

e APH 63 B:
* Holding moment max.: 380 Nm
e Clamping moment / 5 bar: 120 Nm
* weight: 2,8kg

APH40B APH63 B

e Additional Information / datasheets / manuals / models on our website
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Ordering code APH 50/63/80 BR5

APH .. BR5 A.. KOO

Clamp arm option:

A40, middle, 45 mm Offset

v
without clamp arm/ jaw

ALPHA Clamp
APH .. BR5

cylinder @ 50/63/80 mm

14.12.2021  The ALPHA-clamp
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Erfindergeist serienmanig.

T12 135°

v

Opening angle:

15° -135°

Sensor catridge:
Inductive switch 24 V,

1 output with intergrated
LEDs

27



ALPHA Clamp with plane-parallel attachment point 5 TUNKERS

Erfindergeist serienmafig.

N When adjusting or compensating for sheet metal
tolerances, the clamping arm has a rotary movement -
The contour piece no longer works plane-parallel!

Rotary motion

In the working clamping range of &= 2 mm, the
clamping arm is guided in parallel and engages with
the contour piece perpendicular to the component
plane.

+ 2mm
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Summary Alpha-Clamp ) TUNKERS

Erfindergeist serienmafig.

e With smaller space required, greater clamping force and lower
consumption, the Alpha-Clamp offers a solution for the current
challenges of the new body-in-white concepts.
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Contact o) TUNKERS

Erfindergeist serienmafig.

Thank you for your attention

TUNKERS Maschinenbau GmbH
Christian Eickhoff

Am Rosenkothen 4-12

40880 Ratingen

Telefon  +49 (0) 2102-45 17-290
Telefax  +49 (0) 2102-45 17-9999

E-Malil christian.eickhoff@tuenkers.de
Internet
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