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Investigation on Tribological Properties of Forged CoCrMo Alloy After Carburizing

DONG Jian—-dong, WANG Qing-liang, ZHANG Lei
(Materials Science and Engineering College, China University of Mining and Technology, Xuzhou Jiangsu 221008)

Abstract: In this study, a medical grade forged CoCrMo alloy was carburized by the gas carburizing process to enhance the
wear resistance. The carburized layer microstructure, phase and micro-hardness were studied by scanning electron
microscopy (SEM), X-ray diffraction (XRD) and micro-hardness meter. 3D surface profiler was used for roughness and
worn surface analysis. Tribological properties were investigated on a pin-on—disc wear tester under 25 % bovine serum
solutions. The experimental results showed that hard Cr3;C, phase formed on the carburized layer, which was provided with
the compact crystalline structure. The hardness value increased from 341 HV for untreated sample to 509 HV for carburized
alloy. Under bovine serum lubrication, the carburized CoCrMo sample showed a little high friction coefficient. The wear rate
of carburized forged CoCrMo had a reduction of about 40 percent compared to untreated sample. Wide and deep scratching
grooves and lots of fatigue damage pits in partial plowing grooves are found on worn surface of untreated sample. Only slight
and shallow plowing grooves exist on the worn surface for carburized sample. Clearly, the wear resistance of CoCrMo alloy
increases after carburizing treatment, which has been attributed to Cr;C, formation and crystalline structures of carburized
layer.
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(1805832, ASTM F1573), &&ib¥is WE 1.
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Table 1 Composition of CoCrMo alloy

TR Co Cr Mo Ni Fe Mn C
/% HA4 282 598 041 0.7 0.64 0.32
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Fig.1 Schematic diagram of wear test
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FEZ TR 4% BEH Y 22 3R aDRLRE B 0.02 pm.,
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Fig.2 SEM npictures of CoCrMo alloy (a) untreated alloy
(b) carburized alloy
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Fig.3 Diffraction patterns for untreated and carburized
CoCrMo alloy
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Fig.4 Micro—hardness of untreated and carburized CoCrMo
alloy
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B BER A 1.51 X 10 mg/ (N-m), B#kCoCrMo
BEMBH L ER020 mg, B3 K 0.886 X
10mg/ (N-m). T[ L, BHkCoCrMod 4x i BE i
A BREAR, RuHm BRI w, HEE)E



76

B @B kR W L & 2010 4

PRI T3 T S PR 5 o

K 6

B ATE CoCrMo & & BB

SEM El R o RIRAEH, ARACPEE 40 K 1 ik

WHX ™E, BAEEEEEEX, WEEE T

0.38
0.36
0.34
0.32

=2 o030

§ 0.28 % B CoCrMog &

g 0.26

ﬁ 0.24
022 Feht FICoCrMo& 4
0.20
0.18 |-
0.16 |-
014 1 1 1 1 1

0 1000 2000 3000 4000 5000
B /s

MIBLYE , 40 LI A W AU 5 2 B A B
whl. BHRAHAEERERmAERNE, WE
AP TE X R IR B 7 TSR
KW 3D RETEHIE, H4RE SEM HAHF

16 F

14

12

10

08 |

0.6 |

0.4

BEHR /10%mg/ (N - m)

02

0.0

A4 B B

5 BkHI 5 CoCrMo 54 it B R B (a) it B 451 %< (b)

Fig.5 Coefficient of friction (a) and wear rate (b) of untreated and carburized CoCrMo alloy
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Fig.6 SEM pictures of worn surfaces for untreated (a,b) and carburized CoCrMo alloy (c,d)
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Fig.7 3D profiler pictures of worn surfaces for untreated and carburized CoCrMo alloy
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