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A Study on the Friction and Wear Property of
Composite Piston Ring for Oil Free Air Compressor
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Abstract

This study is mainly concerned with friction and wear properties for the piston ring of
non-lubricating air compressor which made of PIFE-polyimide composites. At the PIFE and
polyimide alone mixture specimens, PTFE80%-polyimide20%, which shows the lowest mean friction
coefficient and specific wear rate at 0.94m/s sliding speed. At each of carbon, copper and oxide
copper mixed with PTFE80%polyimide20%. In case of copper10%, at 0.94m/s sliding speed, the mean
friction coefficient shows 0.087, which is the lowest value in all specimens. In case of the
specific wear rate, copper30% specimen shows the lowest value of 2.537E-5(mm’/Nm) in all
specimens.
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Fig.1l Schematic illustration of friction and
wear test apparatus
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Fig.4 Relationship between friction coefficient
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and sliding distance for sliding speed at 2.83 m/s

..768-

PTFE100%9] 7%, vlatAlso] e A&7 54
A Wslyl A9 Qe AFL HALdH, ot
PIFES] ¥-AE7 3387 AgAgo] e &
49 gl Aoz YA, §W, HYAE
HFobEAS Zo) 0.1452 A dde AL
i}, ol vind&EEs Y L ASH
F50 uld] nf@dol FuiFoz Fr] i
HA9 AdgHol Zasy HA §E§vlE=E o]
B57) gjFolzgtn J2d}.

ZYo|r =200 FME Aol wEASF &%
o] A AL F& Tk FAR oA E
23S Jehia g, ofg-3, Azl F71
G52 oA S e FAFA FERL 2
T UG, 53, 2xoM= JF vMEAF @
o] 7} e 0.1198 Rolm ¢gtd, wladde)
Axog <&l Zdlolad (flake type)o] w2
Foto] vwAd @Azl oF PAFHr] wFo
vpgAlF 27] ARG @{A R up@dAS
o} & g e Azd,

3, Fig.100] n&oA AgF FHE FAY
AR FuASEN ez s AL Yehid
o}, AR A9} o] Zdlo)A(flake) 2 ¥ ©l
RSl F3REA JEhEe & 4 ed, F
LAHE EDS M AFE Fig. 1391 el
o, 59 ¥ 5EY 3 FdA ga0)s B
() &0l viadde] B5¥2 FeeAA e
t Ae® Hol PIFE?} 24745 93} #lz&4A
o ¥F%2 49 $F3nEE e 22N fE
o wt@dAs7t M FHolx Aoz JzrEd.
Zeolu =808 $W AP ALolE PIFEY
FFo] vnA Yoz PIFEZ} whaE oA
9 SRS JFE AL FEI A B
5 dauine W lse deayt ¥ wio)
nt@d g ol Hlud A4 Jehdes Aoz 4
Ztdr}. Fig. 119 3%olx olzdd EAL SEMO
2 &9 AAS Jeuiddy. PIFE20% 53 A
e dzxyez Edola Fulo {Fo
v FAA ol $Fulrel dAxelwrl ¢
7 dojd RS ¢ 5 Y.

Egojnj=100% NPAL ¥iF & HAEER
o E9AE} 57 wWiEd ol@dAr dAsy
7} ARAE virge] Aol FH4A Yol &
golul=9] AARFAUY o] Fold AAF

Fol g 4% EF 29 337 dotn A

shRAste] AR o] By} Huz $
Fulgg o] #z7] T Fig.12¢9 Zo] A¥YH
o $FRT7} dojuN mt@AST L Ao



Z AZdd. 349, vngsest /184S b
AAG ol F3lo] oA o)frE EY v
do] B 58 o] HER FHupEYo
Ta 244 "5 2A4%F0 oy vzl
HA goldA $AvE @ FLE WYl WE
ojmj, ol @7 ®W wpA2E7} ¥EFF X
vbEAols AldH g9 viuvho] @xgoz
R® olZo] WL HEEHY) WEo Fvimz
o] FAYo] o] Fo|A 1 ntAAFE FF Fadto
X33 57) WEeld 4Adn.

PTFEBO%-PI120%9] %, CuO, F+E-S Z47} 109,
20%, 30%% A7iet A@A nlAdASe] W E
Figs.6~89 YehiAct. AZo)A Copper10%7F
FAvHEAF7E P ¥ 0.0878 gL
o F&ENAE Copper 1097} HFub2AS 2t
o] 0.0960.2 b3 Wttt AZME AL D
?f‘—‘r*]"“ 2] Carbon 30%S 8¢ A@H 9

F W @dAS @kl 0.0022 Y e AFL B
olar ot

32

_a

05— —m—— -
!
! —— .
; | Copper 10
a 0.4 r |~ - Oxide cappert0X]
2 ---iy-- Carponion
o H e —
- i
had s
ho 0.3+
© ;
S |
© ;
g 0.2 F
] ! ;
T s ;
i - St SRR !
4 2 B
=0t 'p\\/-s. S S By =i ﬂ"—':-'é'::;é
l: S i O O %H N

b
7 |
0 - — . - -

1 2 3 4 5 6 7 8 9 10

Stiding distance (km)

Fig.6 Relationship between friction coefficient
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Fig.7 Relationship between friction coefficient
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Fig.12 SM micrographs of the worn surface
of PI100%

b) F component
Fig.13 EDS micrographs of the worn surface
of PIFES0%PI20%

a) C component
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b) F component
Fig.14 EDS micrographs of the worn surface of
PTFE20%-P180%
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Table 2 Effects of sliding speed on specific wear
rate for additives

(unit : 10°mm’/Nm)
' Specimen } 0.98n/s | 1.88ms

: Copper10 11.730
. Copper20 6.817

| Copper30 | 2.537

| 8.548 1 6.922 |
| 3.906 | 5.228
| 4.437 [ 4.478

[ Cud 10 '8.662 | 5.423 6.094 |
CCud 20 3.011 7.881 9.528 |
Cu0 30 8.157 7077 19.044 |
| Carbonl0 | 4.394 | 3.888 9.269 |
"Carbon20 8.880 | 4.633 5.961 |
[Carbon30 | 13.090 ' 4.680 5.501

Table 29+ PIFE80%-polyimide20%°] %, CuO,
FHES FAE AFde] vt F e Jehl Y.
A4 copper 30%&FE APHY HjujEFo]
2 537E-05(m’/Nm) = 7} BA Jgon] o=
PIs} PIFETHY] TR o= o]Foh A@HAA 7}
F B 1.3E-04(m¥/NmERT % HHAE W&
HolREe wos ¢ £ U,

4. BE

PTFES} Th¥d A7MAE $38 Ad8E o183
o wE ukR AEe d¢ 2F Jndsx=g
FRAgo) w@ASs} HofRFd o JFS
FEA 2¥¢ i 1EgRed dIH e
2EL U4

1. PTFE®} Folul= gio] 3 A|gdHoXM =
PIFESO%-polyimide20%9} AL A AJd€
o] 0.94m/sQ] A& Agd o) vpREAF
o} vimpRo] 1 WS¢ & 4 IR
2. ¥, Cu0, 7+E-& PIFE80%-polyimide20%°] 3
71 AlgHe Fdxdez Algd A9
@ wtdAFE A%Y 799 = Copper 10%
7} HFurAASTE 4 B 0087 VERY
I gon, FL2AE Copper 10%7} v}
FASF 7ol 0.09622 7HF w¥dth, i)
e A4 L 453 28 Carbon 30%E &
& Ad"e] FFupdAFEgel 0.0928 7}
AR BAYL Bolu Y&E & F AN
ol2d 99 HAE ET{e AW vhEA

-771 -

47} Zgoln|=9} PIFES HA7te ARt
Agtolate] vhaAlF g vedE & ¢ o
At

3. wjvlReFe A&o|x PI20%-PIFES0S A& Hol

copper 30% AT AFWY wHupRFo]
2.537 (o’ /Nm) 2 71 A A Ykt

4, o4 71xHBe R FFF ARV I

288024 71 AFsidy JAHE As
o] =742 PIFEOH-PI20E 7H o= Jh-
Agd F& 300 AP AVt A% 1E
A 7t v vvte e Jehldded, §
ZoME FHES 100 A7t AddHo] /M
Fag E4L YeEEe ¢ F AUAT 4A
12, B¢ sojA wlEAGe vivtEF] A
3o ogA wasrld diAde FEE
Ado] Ao P Aoz Asdr).

%7

2 A7E (HFEAAY aFuALd 94
sqs00 od A} =@y

1

nE#

() BXRBESe, HtHo 74 Koy -, B#R
¥, 1991, pp.63.

(2) B0 B, FREE, LINIEX, F7A4KCT
NT7AER /b, TERAEE, 1994, pp.80.
(B)RATEHK, hiAHFES, JIS G 5501,
1994,

QEEE, NAKHERE BEHBMK, 1997,
pp.300.

(YPBATEYHK  ZERE-EBREERT,
JIS B 0601, 1994.

(6) G. Walker, Stirling Engines, Claredon
press, 1980.

(7J. T. Burwell, Jr., Wear, 1.(2), 1954,
pp.119.

(8) Adsd, dod, olwd, AW, PIFE-E2
ojulz Bz o] al@y uimo] dig JEnHIg
exo g, FFI&THHA, ARA A3E,
1996. pp.58.



