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A Newly Developed Experimental Device for Friction Analysis
of Finger Touch

ZHANG Meng, MO Jiliang’, XU Jingye, ZHOU Zhongrong
(Tribology Research Institute, Southwest Jiaotong University, Sichuan Chengdu 610031, China)

Abstract: The study on friction behavior of finger touch is significant for the human life and production. The properties
of finger friction has not been recognized deeply due to the fact that the process of finger touch is influenced by a lot of
factors. A newly developed experimental device was used to solve the phenomenon of un-control parameters occurred
and improve the poor reliability in the current experiments, and repeated tests of finger friction were conducted by using
this new-developed device. It is found that the stability of normal force and contact angle can be ensured, which made
the test results of good comparability and reliability. Furthermore, the newly-developed device was also validated to
accurately investigate the influence of different factors, e.g. surface roughness and contact angle, on friction behavior of
finger touch. The development of this experimental device is important to further investigate and understand the friction
behavior of finger touch.
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11-Data acquisition system

2-Clamping slot
1-Loading device

3-Finger bracket
6-Sample table

4-Support frame
7-2-D strain-gauge force sensor

Fig. 1 The structure of experimental device
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Fig. 2 Physical diagram of testing system
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Table 1 The roughness of sample surface
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(a) By using the new device

22 REEH

BRI R R B 2 D 10 mm/s, FREGIR FE RN
2042 C, 23S MXHEE N60%+5%, it i i 11
2.0+0.1 N. BEAR P 1) ) A Sk 23 & 56 BBl 0~100 N,
REEF0.005 N, KAEA 9200 Hz, X THHE FE XS
T8 o B 5 v VARG, 3 FH B STAS R R
MIFEA(as by o dy e), T-HEAIRE o 2 1 2 1] 1) 42 ik
FAFEOVE B 25, X T4 ful 7 B 0 =8 4 fi B 5 5 i)
(R, 36 FH AR Wb, T 48 FIRE & 2 T 42 ik £ 52 09 31
N10°, 200, 30°. 40°. 50°. JUAIE K A (R IR 56 ) B
S, BRI TSI R, B AL IR

10 min.

3 SZR9H

3.1 xfteikie

RS8R BT ¥ T R T B T 4 A R 4 e L A
BIE FC T -4 ik R 45 AT 9 O T R DU ARRAE, 8 P
FERLAR A L0925 21T, K A A B B il e e A5 2
K45 R S TR AT B RS TR 35 2 5
IR R AT L. 37 T PR 1 N A
WA BEIR T BT R REO L. AT UG
FH 7 A 2 U )9 17 0 AE 48 S5 A i BT RS
B ES R o — BLARER 7 AERARE RS, Pl
K3 B B 3 il 2 BN AR E , X L AR R 2 it £
WARFE[E3(2)]. M2 T, T B s RE TR
FARBATERSCHE, R el 2k & 81T
P, Fk 1 7 th 2B s BOK, FrillAs i3 sh EE 5 )
Lo PR A B et SR [1EI3(b)], FEuAsR 4 R A
A€ MIBEHLE, JE 5 AR Tl 2 1 747

BEAN, M Rk 6 e BB ot I 15 1 JBE 2 ) S BE A
RBH LT LU I3 ()], AN P 48 BIRAERE

0.9+t Friction coefficient 13
2
=
2 0
2 |
= 06
g oeod{ loyf  Friction force g
= =]
E 3=
L2031
£
=

Normal force
-6
0.0

10 11 12 13 14 15
Time/s

(b) By finger sliding on sample freely

Fig. 3 Typical variations of normal force, friction force and friction coefficient with time in one cycle for two kinds of test
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Fig. 4 Friction coefficient of finger sliding on the five samples
with different roughness
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Fig. 5 Friction coefficient values of finger sliding at five
different contact angles
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Fig. 6 The contact area between finger and sample surface on
five different angles
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