H31E HESH b E KR T IR Vol. 31 No. 5
2018 4F 10 H CHINA SURFACE ENGINEERING October 2018

doi: 10.11933/;.issn.1007-9289.20180412001

BE IR ICTIIR Ti6AI4V 3R = BY ol U 45 #6) K i ook 14 &

P, RWHY, HK RV, DER, KRR, BhEtte'?
(1 W Tolk s o e dEHl i BT e, AU 3100145 2. W7 TT45 /5 S 1 2% 45 W R A oLy, B0 310014)

i OZE R s ROE TUREE AR A SO I #5578 s VA [R5 R B 1 — R B R R L SCrPoR R 3 e O TR
ARAE PR A AR 4% Ti6AIdV 15)2, IFRHI SEM, XRD, MLk @ihillik % F BN ZIEE . BAE L. Ml
Kt i BE AT T RAEAIHT o S5 IRTW, FE—E MEOGH BUEE DT IXRED) YE B A, WREVIERCR, SustE L &
TR )25 AR 2 1R B 45 4 D R X A O SR RO B R T R, OGS IR S 800 °C I, UUBLRER R R BRI
415, WIETRRTLERIUN 4.38%, WRIZE SHRALE G0RIE R 75 MPa, B TR AR, RIZMDHEH NS G
BRE SMARTEAR -3, MHEBORBIEE NS5, W2EDAE TINMY=A, RRTFHRGTR, RIZHTTRL
ROBUEM U R GREY TR, REERMEEMA TR, TIN MAEERS T IRZ WG,
SERRIR: M EBOCUIRYG BhA e WML MILLE bhikRE

hE S HES: TG174.44 NHERFRERD: A NEHS: 1007-9289(2018)05-0159-08

Microstructure and Corrosion-resistant Property of Ti6Al4V Coating Prepared

by Supersonic Laser Deposition

LI Bo'?, WU Lijuan'?, ZHANG Xin'?, MA Chunfei'?, ZHANG Qunli'?, YAO Jianhua'?

(1. Institute of Laser Advanced Manufacturing, Zhejiang University of Technology, Hangzhou 310014, China; 2. Collaborative
Innovation Center of High-end Laser Manufacturing Equipment, Hangzhou 310014, China)

Abstract: Supersonic laser deposition (SLD) is a newly developed material deposition technique that synchronously combines
the laser heating with cold spray (CS). The deposition of Ti6Al4V powder onto medium carbon steel substrate by SLD was
studied. The thickness, microstructure, phase composition and corrosion-resistant property of the deposited coating were
examined by SEM, XRD and electrochemical test. Results show that the deposition efficiency, coating density and bonding
strength between the coating and the substrate increase by evaluating the laser irradiation temperature within certain range. As
the laser irradiation temperature reaches 800°C, the deposition efficiency is 4 times as that of the CS coating. The coating
porosity is as low as 4.38%, and the bonding strength between coating and substrate increases to 75 MPa. Due to relatively low
heat input during SLD process, the phase composition of the deposit is similar to that of the pristine powder. Further increasing
the laser irradiation temperature results in the presence of TiN in the deposit, which prevents the effective deposition of
Ti6Al4V powder. However, the existence of TiN in the deposit can improve its corrosion-resistant property in acid solution.
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Fig.1 SEM image of Ti6Al4V powder
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Table I Chemical composition of Ti6Al4V alloy (Wl %)

Element Al Fe N (6}
Content 5.5-6.5 0.25 0.05 0.13
Element \Y% C H Ti
Content 3.5-45 0.08 0.012 Bal.
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Table 2 Experimental parameters of Ti6Al4V coating by SLD

Sample N2 pressure/ N2 temnperature/ Spray distance/ Scanning v?llocity/ Powder fet?dijlg Laser irradiatinon
MPa C mm (mm-s™) rate/ (g'min") temperature/ C

a 3 500 30 10 30 RT

b 3 500 30 10 30 600

c 3 500 30 10 30 700

d 3 500 30 10 30 800

e 3 500 30 10 30 900

f 3 500 30 10 30 1000
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Fig.2 Thickness of Ti6Al4V coatings prepared at different laser irradiation temperature
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Fig.4 Interfacial bonding of Ti6Al4V coatings prepared at different laser irradiation temperature
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Fig.8 EDS analysis of Ti6Al4V coating prepared by SLD at laser irradiation temperature of 900 °C
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Fitting results of electrochemical characteristic

Sample Potential, Ecorr / V Current density, Zeorr / (A-cm™)
CS —0.599 6.547x10°°
SLD -0.529 5.744x107°
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