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Table 1 Chemical composition of Ti6AI4V powder (w/%)

Ti Al \% Fe Cc Si 0] H

Bal. 6.75 425 0.059 0.008 0.020 0.179 0.003
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Fig.1 Changes of COF with time for XOY surface (a) and XOZ

surface (b) of samples

FEARLE XOY %/, HFRIFERa) EEas. EREE
e, A XOY Mk XOZ [, TEFFUHI B R R
B RIS MR B, FERIAEERIE “7
A7 Ti6AIAV && WM BUE T mdefih, RAG/DEM
PSRk, AFEAES T3, TR B B
RECE I BEGESS,  FEAE BRI K 19 00 S R fu i AR
s, R R BEAE N R R I PG K. I H
1 AT LA 9 [ B AT i8R P4 1) 1 PR i, 1t
A5 [6a) 80 A 7B DR TBIOR) T 0 35 T G i B JBE 48 1) 5 AR 1)
FLSERE b AR o H I R AR A R 1 R Sh A R V)
AT IR R TR 1S SN ] &

K 2 Jy XOY T Al XOZ THI#EAS RV ) 48 - 1P 34
YR 2B, oy S R g 13 (classical friction law) AN « B
B 5k M BB, RS R A B T AR AN B
JETCR”. TH R EEE RS AL e — M ra B R
e, ZRNZE TR, ©5MEHRE TR
TSR AR LA B TR A % AR AT 43 (e R
AHEFEH SLM BE TiBAIAV &4 (1 V15 BEE 2 50, 16
ANTR] BT T 5 B R AN R Ze MG &, XOY I
T35 R R AR I S 3G IS/, 12V R 34 60 N



= 2108 -

Mol @A RS TS

50 3%

0.6

]xov

05l [Ixoz

0.4r
031
0.2r

Friction Coefficient

0.1r

0.0

20 40 60 80
Loading Force/N

SR Ny AT IR S £
Fig.2 Average COF of different forming surfaces

I BB AR 0.446; 17 XOZ [ V-2 BEHE R 5 9%1h)
A RAE B, BT K A 0.326. 243k A Hi N 40. 60,
80 N I XOY [HIF¥~F- 1 BEHE REHN T XOZ 1, KA.
I 20 NI XOZ (-1 5 BESE R A0 BRI H B
XOY [HIK o 3 rv 75 B2 18 (1 2 PR 4% B 43 i T 1), P2 T
55 TR IR )14 0 T R s R R R T A, TR A R
Byt H R 5 I S W %) e B B 1) 7 A 8 AR T R I
INLAEAL, X LG PR 2 H0 BE R R ™A T . b,
IR - XOZ T 8L H L XOY T i i EE R R

XOY surface

iy

XOZ surface

LI

20N 40N

RAEEAREAT N XOY [H A 3 I H 5 47 i B 1
2.2 PBEiE

Kl 3 NAR[FE#E AT T TiBAIAV &4 XOY (i Al XOZ ifi
PEGR B G R =4S ], AR I 3 Sttt — D4k AR
PEERAERE . PTLAE Y, R R IE VRN B 7 1] R U
W, BT TR AEMALIHER, MBS 2 B
EERIE, RN B IR . SN T e R
BRI AT N A F ORI BHUR G, E3R 2 ol HA
[F) R AT T BT T BB ABT IR FEE T BR 48 58 P OB . W LG
BAT)y 20 N I XOY [ BE 4R 4L TE 1) 5 B A0 v 35/ T
X0z T, SIHEL XOZ MW it B R, ML
£ SE B AR T B 20 NIRF XOY [HIBEHE 2%/N T XOZ
T (A 5 A

B 3D YRR EOGHAT Z RN, BEIAREIN K
XOY [HiAl XOZ [ i) EHiiE# % dE, £ ORIGIN
AR E A v 15 LR R A, SRS RIS
oAt N XOY [ A1 XOZ [Hi (1 B i e i, il 4 By
7o T LU HH Bl 2 it N A8 ams AR 3G 0 BE AR RRAS T 384 K
230N 20 N i, XOY 1 Eb XOZ 1 i BE S A AR /b 1
0.27X10° mm®, S H AR (BB B AL s M0 4
KT 20 N 5}, XOZ [Hi ¥ EE AR FAER T XOY [Hl, b
XOZ i BEPERESE 47 o [k, BEHAR AR L2 B id
WE T WA XOZ TH S HLH b XOY [ B8 47 it B2 14
Bk BE, WATEAREAT T XOY A F 30 L 5 4T iR Bk

T

60N 80N

K3 AR T TIBAIAV &4 XOY HAN XOZ T B B4 a =431
Fig.3 Three-dimensional morphologies of XOY (a) surface and XOZ (b) surface of Ti6Al4V alloy after friction and wear under different loads
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Table 2 Depth and width of XOY surface and XOZ surface of

Ti6AI4V alloy after friction and wear under different

loads
XOY surface XOZ surface
Load/N
Depth/um  Width/um Depth/um  Width/um
20 70.95 1.49 76.38 151
40 90.06 1.59 89.06 1.58
60 96.49 1.73 92.25 1.84
80 159.96 2.08 134.00 1.98
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Fig.4 Wear volume of different forming surfaces
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Friction and Wear Performance of Different Forming Surfaces
of Ti6AI4V Alloy Formed by Selective Laser Melting

Zong Xuewen?, Zhang Jian'?, Lu Bingheng®, Li Weidong*
(1. College of Mechanical Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)
(2. Institute of Additive Manufacturing Technology, Xi’an University of Science and Technology, Xi’an 710054, China)
(3. College of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)
(4. Luoyang Ship Material Research Institute, Luoyang 471023, China)

Abstract: Ti6Al4V titanium alloy was prepared by selective laser melting (SLM) technology. The effects of different forming surfaces (XQOY, XOZ)
and different loads (20, 40, 60, 80 N) on the friction and wear properties of Ti6AI4V alloy were studied. The friction and wear properties of
different forming surfaces were evaluated by friction coefficient (COF) combined with wear volume loss, and the wear track morphology and wear
mechanism were characterized by optical microscope (OM) and three-dimensional profile measuring instrument. The results show that compared
with the XOZ surface, the wear volume of the XOY surface is reduced by 0.27>10° mm? when the normal load is 20 N, and the average friction
coefficient is smaller. However, when the load is greater than 20 N, the wear volume and average friction coefficient of XOY surface are larger
than those of XOZ surface. The depth and width of the plough groove of the worn track increase with the increase of the load. The plough groove
exhibits obvious peeling behavior, and there is a blocky “adhesive” distributing on the track, causing adhesive wear and oxidative wear. From the
aspects of friction coefficient, wear volume and micro-morphology, it is quantitatively reflected that XOZ surface of Ti6Al4V alloy formed by
SLM has better friction and wear performance than XOY surface, and XOY surface shows better wear resistance only under low load.

Key words: Ti6Al4V; selective laser melting; friction and wear; microstructure; anisotropy
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