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The Dry Sliding Wear Properties of SiC, and
SiC, Reinforced Bronze Matrix Composites

Sang-Ro Lee, Moo-Young Huh
Dept. of Metallurgical Engineering, Korea University

Abstract—The dry sliding wear properties of the sintered Cu-10 wt%Sn bronze alloys reinforced
with SiC, and SiC, were investigated by a pin-on-disc wear testing machine. The worn surfaces
and the cross sections of the wear specimens and the wear debris were observed by SEM to
study the effect of the variation of the ceramic phase contents in the composite and the wear
condition on the wear behaviors. The wear of bronze matrix was dominated by the adhesive
wear. The transition from mild to severe wear was found in the bronze matrix specimens at
the applied load higher than 20N where the surface delamination caused the severe wear. The
addition of SiC, and SiC, reinforcements in the composites was proved to reduce the wear rate
by the matrix strengthening at the applied load higher than 20N. SiC whiskers having a large
length to diameter ratio which hold the deformed matrix were effective to hinder the crack propa-
gation near the worn surface. Thus the maximum wear resistance was obtained in the composite
reinforced by SiC, at the higher applied load.

1. M =
TEHe) &3 FHAGHAY g nYY 7%
FEES Ho ¥ 0, ZAE, uintEg P oW
A& 7HAHol dk 53] a9 whalh wlREAdL
7)ote} 72 mlaAE 9 —r‘? Hue gl ol]Lix] &
AL sl Aogs BAe d5E 3 5
Ue A o] gE A ok 2t 'r‘Li 5ok

w571 Ao ALO; SiC £2] Azpy) 27AE A7}
sto] E3bAle] $3 9l Qabviwe] digr AL
FAAI)E AFE0] nuET ei1-3]. A2ty o
b B} B3PAEE Alzelgo] sy, Ao &
A8 7ix| sLEA o) SR |ub BakF vl &gk
712 7}3k e} & A2 2ot Ao ghH S
siti4]. HZele M2 ] Sibdas et
Haz B F5712 BgAEs) gl S
89 7Iwzse) a8t WnlRA e Zs1E

FAN

Ay o)

49

(5-81.

E”XH-"J H-olu], A, 7R 9 Bt A

5ol Mgl ¥t F4 Bt ge] vfny
Z]“RF}'— Azbeba obedx glow g njw g
7122 N Eelsd 238 vl
39 Zﬁh»-r 7hA& ¢ op9-11]. 24 A=t
5ot Hrlekd w2 FA7 %) B3kae] o
ntR A HELE A3 By A9 qlvh wEid F
Aol i EAe] Jojxis 4712 B A
2o} o] BghAe nlwr)E 3] $lEe] $2
At7F fFHI ek

B Poll e FboldHlg olfdte] FA F
Z1xef Alelel o ® SiC )3 9§27 2okd
B3NS A zsle], Aupy o] F5et Avigkl &
vl A%-E pin-on-disc Hel w}RAI§] 7] AFH
sloj o, Faldaldv) o] o3t niE kAP Fo
2 Egae] nluo) WikE elsiedch



50 O] Ao"i ¢

2. MEY

B P e B4 572 UetRAe] £
Cu-10 wt%Sn HE-% Al=sleict. o) F471e Al
el w7k R SiC 32 F AAE 2~10vol% &
A7 BaA g Azakdoh 2AAE AHE SiC
7= A7 2~3um, Ze] 30~200um= Advanced
composite matrix+} A Eo]gl.2.m, SiC 2= A7 o]
2~3um& FFAE e 2 dE AFs 33t
AEg, e|a 7AELe (F) AdeA Axg 7
g)¥atz} A Bake Abgsiedc) gl 2§ A7 9
ol gk £3HA2 A7) glate] Fabvl g o] 87 25T
A wl AN Ege dsksdch E3E 1
qe & 680C o FaEH7INA 20 ¥4 1A} &
Azt AAE 2] 800T o4 40 ¥7F 23}

A

EiA=

w28 Fig.19] pin-on-discd mFRAIE7]I=
aloict vl EAe F4d A vnyEEE
093m/sec® AAsHA FA5HT, SR vpRs}
22 49~49N, vy A E 500~3000 me 3l
A7k vpEAHE 4X4X10mm 272, ZAHE
45°2 7}Este] A& goldhA stk vhEAlHER
A2 el SCM4(HRCH3+3) steel disciz # 800w}
A2 #Hershd odvldt F, opHESR =T AlY
slo] 3 AES AAY F Al AHE-skdc =)

POWER
SUPPLY

LOAD CELL

— | AD

‘ONVERTER]
H
DISK _.:Clzér- | sPRCIMEN

qT:) e

[]

T MOTOR
L1

=— TACHOMETER

Fig. 1. Schematic diagram of the experimental wear
testing machine (pin-on-disk type)
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Fig. 2. Scanning electron micrograph of mixed pow-
ders before compaction (Cu+Sn+ SiCw+ Acrowax)

Fig. 3. Transmission electron micrograph showing in-
terface between whisker and matrix
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Fig. 4. Variation of wear rates with the applied load
at the sliding velocity of 0.93 ms’
(a) Bronze-10vol% SiC, (b) bronze-10 vol% SiC,
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Fig. 6. Scanning electron micrographs showing

(a) worn surface of bronze (b) loose debris of bronze (c) worn surface of Bronze-10vol% SiC, (d) loose debris
of Bronze-10 vol% SiC,(load : 4.9N, sliding velocity : 0.93 m™)
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F'ig. 7. Scanning electron micrograph showing worn
surface of Bronze-10vol% SiC,
(load : 4.9N, sliding velocity : .93 m™)
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Fig. 8. Scanning electron micrographs in unreinforced bronze showing
(a) worn surface (b) fragmentation of surface layer (c) cross-section of a cavity formed by delamination(load : 49N,

sliding velocity : 0.93 m/sec)
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(a)
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Fig. 9. Scanning electron micrographs showing

(a) subsurface crack in cross section in bronze-10 vol%
SiC, (b) worn surface in bronze-10vol% SiC,

(load : 49N, sliding velocity : 0.93 m/sec)
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