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Effect of hot stamping on corrosion resistance and wear resistance of
selective laser melting Ti6Al4V alloy

ZHOU Yinying, DING Xueping", WAN Qian, XIE Zhiyu, WANG Shihui, XU Haochun

(School of Materials Science and Engineering , Chongqing University of Technology , Chongqing 400054, China)

Abstract: Ti6Al4V alloy is fabricated firstly by selective laser melting (SLM) and then followed by hot
stamping treatment. The corrosion resistance and wear resistance of SLM Ti6Al4V alloy before and after
hot stamping treatment are comparatively studied using electrochemical corrosion and friction wear tests,
and the underlying mechanisms of the performance differences are elucidated. The results indicate that in
simulated body fluid, the hot-stamped SLM-formed Ti6Al4V specimens exhibit reduced corrosion
resistance, with an increase in corrosion current density and a decrease in passive film thickness from 3.19 nm
to 1.21 nm. The primary reason is that hot stamping causes grain coarsening in the SLM-formed Ti6Al4V
specimens, with grain size increasing from 1.37 pm to 1.51 pm, and the proportion of low-angle grain
boundaries rising by 1.41%, thereby accelerating the corrosion rate and degrading corrosion resistance.
Additionally, the volumetric wear loss of the hot-stamped specimens increases from 0.314 mm’ to
0.474 mm®, indicating a decline in wear resistance, with the wear mechanism dominated by the combined
effects of abrasive wear and oxidative wear.
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Fig.1 IPF maps(1) and phase distribution(2) of samples  (a)SLM-Ti6Al4V; (b)HS-Ti6Al4V
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Fig.3 KAM distribution(1) and KAM statistics maps(2) of samples  (a) SLM-Ti6Al4V; (b)HS-Ti6Al4V
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Fig.4 Open circuit potential(a) and polarization curves(b) of SLM-Ti6Al4V and HS-Ti6Al4V samples in SBF
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Table 2  Fitted parameters of corrosion EIS of SLM-Ti6Al4V and HS-Ti6Al4V samples

Sample RJ/(Qrem?) Q/(Ss"em™?) n R/(Q:em®)  Q,/(S's">em™?)  R,/(Q:em®) Row/(Q-cm?)
SLM-Ti6Al4V 27.66 2.371X107° 0.8 209.9 2.39%10° 6.74210° 6.742X10° 3.78X107*
HS-Ti6AI4V 111.4 4.32X107° 0.8 4.106 < 10° 6.297X10° 1.222X10° 1.222<10° 7.181x10°°

2.3 TEMRE
& 6 y SLM-Ti6Al14V F1 HS-Ti6 A4V izt #f 1) B2

JEPERIAE AL T SLM-TIi6 A4V 1 kE (13- 15 JB5 452 [A]
B2 b 0.485, HS-Ti6AI4V 2 #F 119 BE 38 N B 49 Ky



254

FHRLT A2

2026 4F 2 H

0.451, XF H IR 56 1 R B DL S AR RS 43 1 E 1T 40
a5 R WK 3, ij%ﬁﬂ 5 SLM-Ti6 A4V iR FERY
IR G B TR R BB i A L, HS-Ti6 A4V {8 B

(a) 17.401 pm l
SLM-Ti6AI4V

~31.943 ymil

-5
-

0.631
1.262

1.893

2.524 mm o,

SLM-Ti6Al4V
— HS-Ti6Al4V

800 1200 1600
Time/s

0 400

P B IR 0 3 RS R R AR R 400 o 34 5 IS e 94, 1
B B p & EE T B SLM-Ti6AI4V ik FF i} 5% o B
REAR

b 2517
®) s Ticav 2517

-33.947 ym I

1.262

1.893
2.524 mm -
20
(d) — SLM-Ti6AI4V
— HS-Ti6AI4V

0
£
=

£ -20
o
[0)
[a]

-40

-60

0 300 600 900 1200 1500 1800
Distance/pm

6 SLM-Ti6AI4V,HS-Ti6AI4V R EIRTES (a) (b) , BRI £ (o) AR AEERIA (d)
Fig.6 Morphologies of wear surface(a) , (b),coefficient of friction(c) ,and wear track profiles(d) of SLM-Ti6Al4V and HS-Ti6Al4V samples
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Table 3 Wear scar width, scar depth, and volume loss of
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Volume loss/

Sample Width/mm Depth/pm s

mm
SLM-Ti6Al4V  1.303+0.009 40.4004+1.118  0.31440.658
HS-Ti6Al4V 1.279+0.014 55.044+1.265 0.474+1.548
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Fig.7 SEM images of worn surface of SLM-Ti6Al4V (a) and HS-Ti6Al4V samples(b)
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Table 4 EDS test results of wear scar surface of samples
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