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A Study on Frictional Characteristics of PDMS Under Various Conditions
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In this study, the mechanical and frictional properties of Polydimethylsiloxane (PDMS) were investigated. PDMS has
received much attention because of its numerous advantages such as good formability, high transparency, light weight and
low cost. However, PDMS has relatively poor mechanical properties compared to other materials, and it is vulnerable to
surface damage or wear due to contact. As a result, there is a need to investigate the mechanical properties and enhance
its tribological characteristics. In this study, PDMS specimens with different stiffnesses were prepared. The mechanical
properties of PDMS were measured using a rigid spherical indenter. Sliding tests were performed to evaluate the frictional
properties of the PDMS specimens under both dry and lubricated conditions. The effect of stiffness on the frictional
properties of PDMS was assessed, In addition, sliding tests under various lubricated conditions were performed and the
effect of the viscosity of the lubricant was also investigated. It was found that the mechanical and frictional properties of
PDMS depended upon the stiffness of PDMS and the lubrication condition.

1. M2

Polydimethylsiloxane (PDMS)= =3t AEA, 712 FA,
AP 74, 22 B % 59 theFet A AL 9] wiE
o g5} 7171, Flofxl= tagdol, A= 59 A AFL 24

2 o] a1 QJuk EgF PDMSE QA ujel fARRE A7),
e AAS Ad A WSk AR 57 FopollAE thek
A 8531 Qe o]e} o] PDMSE 93t ER o 2 913
7| A FE, A7) A, o5717] 5 2 W EopollA] o] &
L Qleh. 22fu PDMSE AFellA] AR E]aL Q= a3t At
q) Aol Hlgl] Fw, A Al 2 7|AIF B4l sl
PDMS2] okal 7|42 EAJL PDMSE o]43l #j&o] W=+
o] g10lo] ¥t} w3 PDMS HH O] &2 3%} *é 3

A HIe] =2 uparE S fete AlE dEA %
< W3 o] "ot webs PDMSS] Eye &

> °1

=) in DlH
ﬁ%gﬁ
g

Copyright © The Korean Society for Precision Engineering

Manuscript received: November 6, 2017 / Revised: May 16, 2018 / Accepted: May 24, 2018

PDMSQ] 7|A4, ozt EAJo] tdt o7t Wk=A] e s)ct.
7]&0] PDMS] upabeg w2=7] 915k theFsh -7} 2lgx]

i glon B3] REAIE o83t uiE ARt matol| digh At

B3 E|3 okt g8k npE S Fol7] 5l 7MY dE] AR

s wloln] PDMS 5 TEAL AR ofje), 4 Solw B
o] Abgo] W1 glek. AR| BA A o] §E) PDMSS] 54,
ST B3 QIR WBkAQl ST ARG Elofof Tk, whety 2
Aol MR SIS AL 3lo] 2 2ol PDMS

lo
o

f
A
o
|
ﬁ
J&
o]
iﬁ
_Q

Z o
=
2| 278 2ol et Wil soAHAl Xe 7 W
Zleky ol gk dAt7h BskA| AL ik 53, 57
H S8h= 2 2o FHol "ok 7HE g AR &
¢l Petroleum-Based Oik2 Z}o| A3l & EAo] L3t
Aol = Whd, =& QG v, 54 3 22 2E 7HA
I 9t o)9f e HHS FESH7] ¢4l Petroleum-Based Oil

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/
3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.7736/KSPE.2018.35.8.803&domain=http://jkspe.kspe.or.kr/&uri_scheme=http:&cm_version=v1.5

804 / August 2018

ra

SHUZSS|X| M35 H H8s

o4l Silicone Oik& AREE 4= i}, Silicone Oik Z¥HH A o]
u] Aol 7k, Ikl ot vjdalel stk
o] gl7]of sEo] ARZ o]8E+= oA zsHA el a8

o|t}. wkatA] Silicone Oilo] Q1A X3HA AAfjo] o]-8%= PDMS
o] &2tz AREE7] fI8lAl, Silicone Oile] whzh E4Jof gt
o157} wheA] st

PDMS ©]o]] 25wk ] 2314 Axj= X]E':”/]O}(Zroz)
7} glek. A= ok A7) As S4E AW Alzkelols] £
Ao} A WAIAL 7R Axjjoltt. 7 z;;_ AR EAR 9l 6H
Mgk Steelo.m® BalT ek 028k 7| AA E4S Ad X
Zajols QEUE X BuE, Lo%i, W} o]414) 5 e
= HopollA] ZYA ARG H3L QITh? Tk, A 2ok A
2 TRt 71A Fgoll ol 8EAL Sl =M FS B8
o7t oheald Aog 7|diEls Ak

B glo)Al PDMSS} A2 1jo}E o]§5te] PDMS Al
o] mpzk EAJS 0151QIT) A= thE 7H4 9] PDMSE A|2ks)aL
73740l w2 PDMS] npk E4J8 fof2: shqiet. E3Y, Silicone
0ile] $3F EX42 Azl PDMS A|HL o]83}te] dolstict.
o] th= Silicone OilZ ©]-8&3lo] HAo] w2 $3 EA9]
wsh wat shelaklc).

2. 97 Y I LYE

2.1 AE HiE A S 25
PDMS A]H-2 PDMS Base (Sylgard 184, 3=tk )2} 73
37 (Curing Agent}z: saksto] AL AskAe] v gS o
ej5to] 7ol THE PDMSZ ABksic. 2 GiTel Al PDMS
Base®} Z3Ae] A vl&o] zz 10:1, 15:1, 20: 1, 25: 1,
30: 191 S7HA] FFE] AlES AR 5kGict. PDMS Al A12; 2t
A& b} 2k, PDMS Basco} ASAIS L 2 5, 420
A OF 147 B9t 7| E2 ASHIT. 1 %, QEo|A oF 75°CE
A7 S 7hESIAL Aol M 24413F o4 Ast AlFiTE. &Ad8]
A3l =l PDMSE 9F 10 x 10 mm 7|2 Z2kA Ado] AL
slsick. AHe] Tl 4 mme A2tsisict.
839 = Silicone Oil (KF96, 3HtAlo] 24 g)
t}. 10, 100, 350 cSte] AEE 7P 3747 25e] A
& AHgsiach A9 Aol AHeolA Q4 A ol4t mEkslo] v}
AT Al Lo} P LES A1 4 YES

22 Al AI%—I Jg—ul =1 AIE-'I IEIJ—HE-II
221 A4S SEHIAH & =8

A2l PDMS AlH] 7142 B4 25t
T AIR7IE olgsieinh. Sl AR o AIR7IE Fig
lof] YEpfigict. e sdoll digh A =8 Uehdie %ko
2 o= 9kl zole} s 8 SHT 4 ot AH

A8 chgak Zek U BOZE T mm 4] Sl B 115

| Stah 2 A

11

_IIN

3139t} Rigid Sphere 412 I AlE7]+= =4 AJH| v]g]| &
S 2 AREE =0] HYo] glofof gt & Ao AN Steel =
| wiizoll Mol dof Lt

o nEa Az ws) st g 7
A 9k Ao ot k) Zoli= Al FA19 10089 19]
40 um Zol7kA] el HES Astgom NS B3 4 %
o2 Alofsgict. 41} ¥, 5152 A7 (Unloading)3h] 214] 2
o1% Z7algict. ¢ Zolvk 04 pm WS} B uf ujek A4
2 F3 sk wabt /1% Heich. 48] AR S8 nE
Aol Tl 2ol AHE 4 ukEsteict Alle] Hae] wi
ok, 8 SE U GEE 247} of 25, oF 30%S §AI3Hc,

222 D AlEV|E Set 0 S8 58

gg

o upa] oo E9 1%}@6 uhm A W
% Ate] Uelo] Hick. PDMS 2e] Ly st 913
A A uh Bk Mr%}aiu}.

AFE PDMS A] th S48 totiz] 918 17 A
9= 250 WA ob AE71S 0§ slo] vl 542 Teleigl
o} Fig. 20 A& vpzk A& 7]E2 Uelfgict. Frictional Force
Sensor¢]| Suspensioni} Zirconia Ball& A3l HA W5k ul
S =45t} 3 Normal Force SensorsS ©]-835fo] 5=
2 =As}o] vzt ALE ARSItk Normal Force Sensor= 2

g 2jo]xo] QdElo] YEe o] TisalA AU 515
o] PDMS®| n}a o] nlx gake 1shy] 913 sh52a

2 30mNz} S0mN % 5 ZlstelAl AEe stk A
215 PDMS AlHo] At glo2t | mm 7] X230} &
S LS SHITh BB 2F A, F2 £F S 1o w1 5
= Z1ZF 2 mm, 4 mm/s 12|31 2000 3]9] YATE ZAHA A
He AT o] W H e Tl L} HEL 7
FoF 25t oF 30%= G5k WA, 714) 274 30, 50 mN
54 27102 ulat Ago] MASILE. Eah, R3] M
w2 whEk 544 gefstr] ffs AAdo] e Al $7¢] Silicone
Oil& 0] 83}e] 50 mNQ] slE2ANA AFS Adstct. 44

N >ﬁ

N



August 2018 /805

Frictional
force sensor

Normal force sensor

Fig. 2 Reciprocating type tribotester
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Table 1 Young’s modulus and stiffness of PDMS specimens with
respect to the mixing ratio of PDMS base and curing agent
PDMS mixing ratio 10:1 15:1 20:1 25:1 30:1

Young’s modulus 14783 1025.1 598.1 4135 2194
[kPa] (STDEV)  (68) (55) (7.0) (5.0) (16.8)

Stiffness 4919 3762 2312 773 959
[N/m] (STDEV)  (113) (128) (1.7) (5.7) (9.9
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Fig. 4 Summary of COF with respect to PDMS mixing ratio under
30 mN in dry condition
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Fig. 5 Mechanism of friction under dry condition
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Fig. 6 Summary of COF under lubricated condition
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Fig. 7 Mechanism of friction under lubricated condition
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