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Background and Motivation
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Background and Motivation
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Experimental Testing of VC-FPBs
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Experimental Testing of VC-FPBs
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Experimental Testing of VC-FPBs

Table.1. Dimensions of specimens (Unit: mm)

1000 200 122 100 200 760 50 30 200 200 200 20 31.7 30 36.6 19
500 100 72 50 100 400 20 20 100 120 130.6 20 17.9 20 15 9.4
250 50 40 25 75 310 30 15 85 50 110 20 20 10 10 15
500 100 81 70 100 400 20 20 90 140 121.2 20 17.9 20 5.5 4.7
250 50 57 50 75 310 30 15 60 100 110.8 20 20 10 10.8 6.9
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Experimental Testing of VC-FPBs
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Experimental Testing of VC-FPBs
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Experimental Testing of VC-FPBs
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Experimental Testing of VC-FPBs

Table.2 Loading
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Experimental Testing of VC-FPBs
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Experimental Testing of VC-FPBs
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Experimental Testing of VC-FPBs
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Experimental Testing of VC-FPBs

S2M

State of friction pads after all

the tests
20/16



20/17

310 ‘! !‘

310

Abaqus Finite element
model

[ 52-P35 - Experiment
——52-P35 - Simulation
I L

s 51-P35 - Experiment |
— 51-P35 - Simulation
T R

-150 : -50 :
-400 -200 0 200 400 -200 -100 0 100 200
Displacement (mm) Displacement (mm)
(a)< (b)
4 <
20
10t

Force (kKN)
L]

10+

T e §3-P35 - Experiment
e —— $3-P35 - Simulation
20 : : : : :

-150 -100 -50 0 50 100 150

Displacement (mm)
(c)<
Comparison of numerical and
experimental results




Guangzhou university

5IBSW

Stre
SS

Strai

20/18

5, Mises
(Avg: 75%)

+1.700e+07
+1.300e+07
+9.000e+06

+5.234e+07
+4.900e+07
+4.500e+07
+4.100e+07
+3.700e+07
+3.300e+07
+2.900e+07
+2.500e+07
+2.100e+07

5, Mises

. (Avg: 75%)

5, Mises +¢.900e+07

(Avg: 75%) +4.500e+07
+4.900e+07 ig.%ggeigg
+4. + fule
147000107 12200107
+3.700e+07 *2.200e+os
+3.300e+07 121006407
+2.900e+07 117000407
+2.500e+07 +1.300e+07
+2.100e+07 +0.000e+06
+1.700e+07 +5.000e+06
+1.300e+07 +1.000e+06
+9.000e+06 +9.800e+05

+5.000e+06
+1.000e+06

Max: +4.008e+07

+3.000e+06
+1.000e+06
+2.567e+05

Max: +5.234e+07

Node: 50

LE, Max. Principal
(Avg: 75%)

+3.979e-02
+3.100e-02
+2.846e-02
+2.592e-02
+2.338e-02
+2.083e-02
+1.829e-02
+1.575e-02
+1.321e-02
+1.067e-02
+8.125e-03
+5.583e-03
+3.042e-03
+5.000e-04
+1.836e-04

Max: +3.979e-02
Elerm: FRICTIONPAD-

MNode: 793

Elern: FRICTIONPA[Q

e

2
S
1

Elern: FRICTIOMNP

Max: +4.439e+07 Mode: 205

Elerm: FRICTION

MNode: 205

LE, Max. Principal
(Avg: 75%)

+5.000e-04
-2.112e-04

Max: +2.809e-02

Elem: FRICTIONP

MNode: 121

LE, Max, Principal
(Avg: 759%0)

+3.1008-02 +3.100e-02
158a6e-02 13 8a6e-05
L5 50%e-02 +5/50%6-05
15335002 5335005
L5 AERe-n2 5083000
<1 820e-02 118296 03
£15756-02 +1.5756-02
11321 e-02 +1.321e-02
+1.0676-02 515588
+5125e- 125e-

N e +5/5830-03
e

Mawx: +2.635e-02




Guangzhou university 51BSW

Conclusion

1. As specimen size decreases, the discrepancy in the height depth of the variable
curved surfaces becomes smaller, leading to a more confined and shallower stress
and strain distribution within the friction pads. This geometric limitation causes the

adaptive stiffness behavior to diminish or disappear entirely in small-scale

5P 4o PelcdVer the intended adaptive stiffness behavior in scaled VC-FPBs, it is

necessary to adopt variable curvature surfaces with more pronounced height

§IQYE MESTh of the friction pads plays a critical role in determining the
distribution of stress and strain, and consequently the friction coeffi cient.

4. The stress penetration depth and deformation mechanisms vary significantly
with scale. Larger specimens displayed deeper stress concentrations and more
localized nonlinear behavior, whereas smaller specimens experienced broader,
more uniform stress distributions, reducing the clarity of variable stiffness
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