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Fig. 1 Microstructure of TC4 alloy after solution and aging §
B 20_
101
oF [ = £ £ -2
10 20 30 40 50
Load/N
12
(b
10F aNo particles
._MOSZ
w S|  4—Fe0;
£
5 g o
(b) -
Q 2
6.5 N
—i' _| - U = * —3
I 7 | S 1 1 1 1 1
30 35 40 45 50
40 Load/N
B2 f. #SRESrER B 3 AR TC & 4 I B4 B4 2k ith 2k
Fig. 2 Schematic diagram for working status of pin (a) and Fig. 3 Wear loss curves of TC alloy with addition of different
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Fig. 4 XRD patterns for worn surfaces of TC4 alloy

23 BEHRREEBEERS

Bl 5 Bras ol TCA & EAE AR 4 B I EEH 3R i
Bo MRS IBURLIN BRI ] 32 22 5 IR (1 ALV
HH S0 () SR T R RURG A IR 8, 1T HLAM A 22 1 4 i
PRI (LI 5(a)). %800 MoS, B, fIRE T 1¥ S ik 1 78
i A KRR PR BB O DR D Bk A, B
DX 35l G A A7 AT — 3 1) B A ORI T 5(b) i
KIXIH). EDS Zr#T(ILE 6(a)) I 22 (35 7 A AL 7
Mo. S PHFPICE, RIHTT LAy i X 380 5 1) ] 24
WRLJE . BEAE AT 3N, BRI LPAR T Ok,
PR 10 H L S (R R AR, AR R SR A MEAR
BRAA K] MoS, FURE (WL 5(b)BUR X I 7RI Fe,05
I, JLF S BUTAT R G a3, A BRI

WG ARG P s (L 5(d)) e AEBE TR 1)
o A, SRR E DG . 45E XRDOALE 4)
1 EDS(ILE] 6(b)) il 511, BE403R 1h RIORL 2 45 84 56 4 i
FH Fe, O3 fURLH S A o

24 g

RIGNEYP kI8 8 4 AF 1 48 4 R B 5 1) 3
A RS RN A B, i, AR T
PEARTE, BEJE Y SFIA R R, SIS e 3 (E
TR KA, IR AR R s S8 Fis ] 24
b2 (EERR ). B8R, A5 GCrls 9+ sl B il
H, TC4 & & BRI LT 3A BB R [H)
IF, Z AR I, S MRS A B e R
R, Ao R m AR TR E . R,
IEI 1K) TCA & & AT ORY, B4R I 2 I K
B IRV DL BRI, IR LR R B L B 45
HUREE BE BN . ARCHARD 2522y 33 b 5451 5 )
TN A8 Ay A B iR B RS I L, T S R R R L
HAKEKR N w=kLS/H, Hrp w BB ARL, kh
BERRAREL, LONIE AT, S IEshEe, H W& )mtt
BHERE . AHLET GCrl15 4M(S0HRCO)IM =, TC4 &4:11)
fill BELAIG, ANk 40HRC. 7EH Bhidfirh, BRI TC4
BB M. I, BEE AT, TC4
B BRI RESUR RN, HILE R, TC4 &4
(o Af EL A AR 2 R TR B 1, 35 AR B R — 30

SR, N LA E A Bk G, SaanrBmttae
BB E BRI 3). MoS, A& —Fhigh FriR 1145 i
W, BANEARRA 3 240, ERS IRTE, TiE
) Mo JE-1 )2, e, S—Mo Z 51454 11,
1M S—S &5 & J1e 554 21 MoS, s I 2k & 4 £ i i
REAE PROHIR B A AR R & IR A R T, T e 2 (1
B2 AEAREC T, S—S g5 At & A W i T i B 1
JER IR 42 JE — 4 J ) LR PR A8 D MoS, 7 TR
(ARSI RS, AT S 2 AR B T, B 4% bl ™ o
TUEAR . BN MoS, ik 2 B ARy ER, (HE2
SR b 22D 7 50K MoS, ML N2 Ni-P 4% )2
ORI REAE T TR B A R R SR, B
SRS ()N R SRR N E A . X ABLT
H, MoS, I AE AR A RE J) o B AT R3S N
(20N LA ), TC4 &4 PR 111 Mo S, ROk J2= BH {2 98¢
IR, BokLJz Rk LHARTER, 4 J8—4 8 o,
PEFRAR I = A K ALY YRR R SR, ST 45
FMFFAE S TOA I A AL . BE R S A% Ay B
ERURE A B 401 o

FHELEL MoS, 11 55 5 Fe O3 JE Bl ks /2 HA B ik



1896 R 4 AR 2016 4E9 H
[ & % B 71 . ZHANG Z5PSWE5Y T 45 540 . 4T A AL, R BN £E 200 °C TE Rl ) R 188 )2 30
4Cr5MoSiV1 1 3Cr3MoV2V 3 PR ZEAS RIS T 1 & ¥is). HE REEgEY, B3 s mm ek,

Bl 5 TC4 5 EEHaLmEN
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Effect of solid particles on wear behavior of TC4 alloy

WANG Ji', CUI Xiang-hong', ZHANG Qiu-yang', LIU Jia-giang”, HUANG Ying-bin®, GONG Jiang-jun’, WANG Shu-qi'

(1. School of Material Science and Engineering, Jiangsu University, Zhenjiang 212013, China;
2. Suzhou Universal Group Technology Co., Ltd., Suzhou 215156, China)

Abstract: The effect of MoS,, Fe,0; particles on wear behavior of TC4 alloy was studied by being artificially supplied
onto the interface between TC4 alloy/GCr15 steel. The wear characteristics of TC4 alloy were examined by XRD, SEM
and EDS; the wear mechanism was also discussed. The results show that TC4 alloy has a poor wear resistance, but two
particles significantly change its wear performance. As the continuous solid particle layers of MoS, or Fe,O; form, the
wear loss of TC4 alloy significantly decreases. Fe,O; particles layer has a strong load-carrying capacity, and protects
titanium alloy against wear. However, MoS, particles layer is readily broken under high load, resulting in an increase of
wear loss of TC4 alloy. As there is no additive, or MoS, layer is broken, abrasive and adhesion wear prevail during
sliding of TC4 alloy. On the contrary, as the continuous particle layer covers worn surface, severe-to-mild wear transition
occurs.

Key words: solid particles layer; TC4 alloy; wear behavior; wear mechanism
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