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Microstructure and Properties of Flames Spray-welding Ni-based
Wear Resistance Coating on Titanium Alloys Substrate
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(Jiangsu University)

Abstract

The Ni-based wear resistance coating on Titanium alloys substrate made by flames spray-
welding technique has been prepared, and the microstructure, the element distribution and the
micro-hardness of the coating and its tribological properties under dry sliding against steel were
determined. The results show that the microstructure of spray-welding layer is characterized by a
wear resistant microstructure composed by tough substrate and hard particles, the
microstructure, the micro-hardness and the element distribution in the cross section change
continuously and gradually along depth direction, and a metallurgical bonding has been formed
between coating and substrate, the micro-hardness of its surface is 933. 2 HV, which is 3 times
higher than that of titanium alloy substrate, the wear loss of the coating is little in all
experimental conditions, so the wear resistance has been improved considerably, moreover, it is
found that speed and temperature have obvious influence to its wear resistance.

Key words Titanium alloys, Ni-based coating, Flames spray-welding, Microstructure,
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Tab. 1 Chemical compositions of Ti - 6Al -4V %

Al A% Fe Si C Ti
<C0. 10 it

5.5~6.5 3.5~4.5 <0.30 <0, 10

F2 F102 32834

Tab.2 Chemical compositions of F102 %

Cr B Si C Ni

16.4 4.1 4.2 0. 84 it
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Fig. 1 SEM images in the coating cross section
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Fig. 2 SEM images of the sprayed welding layer
Gy A% by T

R X 9P 2R8I (EDAX) (F 3) . X §F & i gt
(XRDOAPHTAE SR 30, 45 73 M S AR IR 20 07 W] 5


https://hffyb7c293140c98248b7h6qxk9c05u5xo6k5kfffb.res.gxlib.org.cn

2‘% ) Eﬂ V}"“]‘Eﬁ%‘ :$ i‘l\{_\f

£ 000 http://www.cqvip.com]

SR R A LA ) T O 2 o 2 LR 155

A A N ZER A L AE T Cr SLTiFUC KR
REPORMHA RE T H Ni B FE K B BRIk
HA K Cr.Cy  TIC H ik b4 M TiB,,Ni,B %l {k
PDRE BURL . AE WA TR v B IR B2 A R T
S URL , R DA A TR A 4 B I T A, AT B
PR 45 R BENE K EL & U R D HRE S0 9k, By
Ti CEY BB R IZ LM C.BIEML &
% i‘%B’J( B f)/‘]"J} n%rfJ(l‘&Nleﬁﬂﬁi
CrzCo NisB, SRR T JCE M L
TR A Y T 1M TS € Ni PIBRLE Ti 9 Ni
R, R ity CoB VR 24, [ it
(MR TR S K R H 3T % 1 R £
TR N ELaE 5
®3 GIREEREMALRRERYEE EDAX HTER
Tab. 3 EDAX result of the spray welding layer

DAV Ni Cr Si Ti \% C Al

I 68.81  6.68  2.46  12.85 0.40  7.59  1.18

F o 532,05 6150 2.99 26,01 4.00  8.40  0.29
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Fig.3 X-ray diffraction pattern of the coating
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Fig. 4 SEM images of the transition layer
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Fig. 5 Composition distribution along coating depth
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Fig.6 Micro-hardness change along coating depth
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Tab.4 Scheme and results of wear test

HEEaR S ]E/N M /r » min~! 8/ RE/C B R/ mg i 3iE g

J1 500 200 12 000 =R 13.2 0.364 2
J2 500 400 12 000 -7 21. 9 0.335 5
J3 500 600 12 000 EiH 45.4 0.321 1
Tl 500 200 12 000 R 2.0 0.444 9
T2 500 400 12 000 2R 3.5 0.431 0
T3 500 600 12 000 =i 13. 6 0. 469 0
T4 500 200 24 000 -t} 6.0 0.346 8
TS5 700 200 12 000 =R 2.1 0.377 9
T6 500 200 12 000 400 16.2

B 7 BEHRFE SEM EHR

Fig. 7 SEM morphologies of wear surface
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