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Forming Tribometer

This device was developed to determine friction factors as input data for simulation of forming
processes (bulk processes like forging, extrusion, ...).

This facility enables the measurement of friction between a plastically deforming ring (work piece)
and a rigid plate (tool) up to 950°C. Optional geometries are available, find a more detailed
description in the section below. Temperature at tool and workpiece can be controlled separately.
The facility enables load forces up to 200kN and torques up to T000Nm. It enables on-line
measurement of friction force during unidirectional sliding. The radial deformation of the ring can
be measured by laser (only ring/plate setup) to determine the grade of plastic deformation.

Post-Analysis may cover measurement of wear by topographic means. Investigation of surface
morphology or material transfer by SEM/EDX. Changes in the subsurface microstructure can be
analysed locally resolved by EBSD (Electron Back Scattering Diffraction).

The device is fully PC-controlled. To the control parameters,
e.g. sliding distance, motion profiles (uni, oscillating, ..), can
be selected. On-line-data acquisition offers to post-process
data, e.g. for automatic calculation of friction coefficients
and factors in running-in- or steady state, as well as
endurance of solid lubricant coatings.

Measurement of
o Friction force / coefficient / friction factor
e Linear wear (on-line)

e Wear (geometric or mass loss)

. . , ¢ Environmental Data
Image of the Forming Tribometer: showing

the Ring-On-Plate-Specimens with inductive e Optional (e.g. residual gas, user defined)
heating system (not in position)

Ring at end of forming test inductive heating of ring the whole test device
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Specifications

Samples Ring-on-plate, bolt-on-bush, ring-on-sheet
Lubricants with Ring-on-plate possible
See Annex below

Test (Output) online measurement of

e  Friction force / Friction coefficient / Friction factor
e Radial elongation (deformation of ring)

e  Linear wear (stroke)

e  Temperatures Ring / Plate

Loads 1000 to 200.000 N (loading profiles can be programmed)

Speed / Motion Motion selectable from unidirectional to reciprocating (angles selectable)
0.001 <> 0.1 m/s (1 to 70rpm, higher rpm possible only for lubricated contacts)

Vacuum / Air
Environments

Temperatures from RT up to + 950 °C
can be controlled separately between ring and plate to simulate different temperature
between tool and work piece

Accuracy Torque + 1 Nm (load cell), but reproducibility depends on the contact materials
Sample temperature (pin and disc separately): +10°C

Linear Wear (Stroke): 0 <> 2mm, £ 0.02mm

Radial deformation: +/- 0,Tmm

Your contact at AAC: Marc SCHUSTER

T +43 (0) 2622 90550-390

F +43 (0) 2622 90550-99
marc.schuster@aac-research.at
http://www.aac-research.at

For scientific assistance: Dr. Andreas MERSTALLINGER

M +43 (0) 664 8251136
andreas.merstallinger@aac-research.at
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ANNEX -- The UFT offers several geometries

The UFT offers different geometries depending on the finally needed output. Below different
examples for geometries of specimen are shown.

The new ring-to-plate geometry also allows to test lubricants, e.g by using simple sheets instead of
plates.

Publications describing tests done on this device:

o “Development of a test method for determining friction at deformation conditions”, Schuster
M, Merstallinger A, Horwatitsch D., Tomala A, Proceedings OTG Symposium 2013, ISBN 978-
3-901657-46-7.

e “Tribological Performance of solid lubricant at high temperature forming applications”, A.

Tomala, S. Hernandez, M. Rodriguez-Ripoll, E. Badisch, Proceedings OTG Symposium 2013,
ISBN 978-3-901657-46-7.
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ring/plate* ,bolt/bush* ,ring/sheet”
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ring (work piece)

|
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sheet (work piece)

» Measuring of friction as > Simulation of interupted contact > for ,reduced material*
function of deformation » lubrication possible
> Lubrication

The test method

= similar to “ring/plate”, difference: easier manufacturing of samples
for sheets compared to plate

lubrication possible

» Benchmark of tools/lubricants

Ring (tool piece)

Sheet (work piece)

2022-01-12 Page 4/7



Aerospace & Advanced Composites GmbH
Viktor-Kaplan-StraBe 2

2700 Wiener Neustadt, Osterreich
ofice@aac-researchat =

+43 2622 9OKE0-50

aerospace & advanced composites +43 2622 90550-99 1§

[ 1 5 | 4 d? 3 | 2 | 1

10,015
1017 (10000 3,0 10 #7 (10000
— A 11 4 e by @
Dl ®x, C 216 ] D
e v &;° RN %"o
SHegl I e 5 ko
D-D Z3g #g
B * 0710 |
= 05
1 S n 1 7
7T T . .
=
| | 4R
1 z I_,
& C"I 1 C
_ I..-D
=[o,01A -
=0,01c|
P40 24,94 0,03
B $23140,03 | 1xd5° 023 //0,02] <
- @8
] i s
£ 8 - G ‘ ? g
S i S
B & o | ‘ RS> B
C R pid \%
A  —
n

4,5

1
94,5
- L
A

Date A
16.06.2015

AAC-UFT_bolt_bush_v1
Edition Shest
[ ]

Materal: Pieces.

Al m Ceale Dezgned by Checked by Appread by Tiate
! Ll Mare Schuster
Argeman T
E taleranz: {52 “‘
ON-ISD 0
SO EOHT S

760 m UFT

GerEpaCs 8 advanced composiEs.
[ I 2 ! 4 @ 3 T ! 1




Aerospace & Advanced Composites GmbH
Viktcr—KaplaQ—StraBe 2

2700 Wiener Neustadt, Osterreich
office@maac-researchat =

+43 2622 9OKE0-50

aerospace & advanced composites +43 2622 90550-99 1§
i I 5 1 4 il 3 1 2 1 !
10,015
B-B 1017 (30000

— JIE

o 11 %“@a B K]
ﬂj& + 0 q"
Fqbi_ﬂ
A A
i L
7] |
1
|
-

17
1./

Bl | g
[= Optional Ring 3x3: Qptional Ring 5x5: c
{nur angegebens Male dndern, @30
Rest sishe 5x5))
@28 g0 o
£l o®2 | 2 25 @9&‘
\ / , R E
i al o] u'l_l_ F
iy
_B 1 | b=t = / ,.-f // Fares ﬂ'
//I S — "'.'_:.'_I:
R-R AR (kg -
@45

B B

Al Kanten MICHT brechen. N
"lflt‘«!l P_om-
BT Teerigrad by Bl Ay by nn| [T |

1:1 Mare Schuster L6 062015

e i AAC-UFT _ring_plate_v1
ar i =%

.'I_l' =]
Eroet R mtoarces fan
T 1 T T 7 —H— T T T

2022-01-12 Page 6/7



Aerospace & Advanced Composites GmbH
Viktor-Kaplan-StraBe 2

2700 Wiener Neustadt, Osterreich
ofice@aac-researchat =

+43 2622 90550-50 @
aerospace & advanced composites +43 2622 90550-99 18

UFT ring (tool) UFT sheet (workpiece)
Stk.: - _ Stk.: -

@22

1-2

A — Kante nicht brechen \

33

50
+0,0
3500’5
iy

A— 35 -0.5

Kanten gebrochen (bis auf markierte Kanten).

Haterial Peces: Kanten nicht brechen.
Seale: Dresigned by Checked by Approved by Date Date |
Lt 16.06.2015
Allgemein- .
toleranz: AAC-UFT_ring_sheet_v1
ON-150 Edition Sheat
e aerospace & advanced composites UFT | 1 f 1

AP



