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Abstract In order to investigate the effect of laser peening (LLP) on surface biological corrosion resistance of medical
Ti6 Al4V alloy, LLP experiment was carried out on Ti6Al4V alloy and the electrochemical corrosion property of the
alloy was investigated using potentiodynamic polarization curve method. The surface morphology of etched samples
was observed by scanning electron microscope, and the energy spectra were measured. The results show that the
self-corrosion potential of LP samples shifts positively and corrosion tendency decreases in the range of tested
parameters; the passivation current density decreases while the potential range of passivation region increases, and
passivation performance is more stable; the breakdown potential shifts positively and pitting susceptibility also
decreases; the corrosion current density and corrosion rate all decrease. Compared with the untreated samples, the
self-corrosion potential of LP samples maximally shifts 0.209 V and the passivation current density is reduced by
two orders of magnitude; the maximum increases of the potential range of passivation region and breakdown
potential are 86.90% and 88.31%, respectively, and the self-corrosion current density is maximally decreased by
81.75% . Therefore, LP process can effectively improve the biological corrosion resistance of the medical Ti6Al4V
alloy.
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PEAFEN S — 2Bk . Vinodh S50 WFIY T AN R4 B2 38 F a5 5 A2 S 300 it oAU Ak BT 2 B 5 R T A 4 IS ol e B
18552 M), &35 SR D 0L D8 o oK 5 o 5 % B0 S8 1) 1 o i BRI 7 66 00 5 B2 T M AL SRR 119 5 ot 3 %6 L oA W AL X R
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Table 1 Chemical composition of Ti6Al4V alloy (mass fraction, %)

Element Al \% Fe O C N H Ti

Content 6.1 4.1 0.15 0.12 0.02 0.02 0.006 Bal.
T L K AEZR BN T R SF R 40 mm X 20 mm X 4 mm BYIRKE A RE (9 15 Ak B 25 18 28 5 /b 4% 3%
FATEE  FHENAROEE ZHMEE L EMHMEE R,<<0.07 um, SR )5 H LK CBEJE AT 48 7 17 v, )5
PR A TR AR TR A . BOEmEIL TR 1L S0 50 28 F L B Thales 24 7 A7 9 GATA-R B Nd: YAG #J%
L HO K R 1064 nm, KT8 R 10 ns, EESR K 1 Hz, G tHOCRERE RS P T0 06 . 9256 53 Fe b % A9 380
JEREE AR 3 mm, M BEFE 2 3 5000, BEAUIR AL B 4300 o 1 WRRT 2 W O B F 8 B 4 il ol 5,659,
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Fig. 1 (a) Abridged general view of laser peening path; (b) physical image
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Fig. 2 Polarization curves of untreated and LP treated samples. (a) 1 impact; (b) 2 impacts
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Fig. 3 Passivation kinetic parameters of samples under different LP parameters. (a) Passivation current density i, ;

(b) passivation zone potential range E,
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Fig. 4 Self-corrosion potential of samples under different LP parameters
33 =R
W BOEWE ISR AL FT S FE E Hank's BEBUAW P i i 22l £, 22T RIS . 7T RL& 3L, OGBS L5k 1k
S 1R 2 T 1 o 2 L SR F IR RS, U8 B O L AL B AT DL I Ti6AIAV A & R AE Hank's B4R WK

0702003-4



H = # ot

R o A R T, O T R AT A A e, B e LA AR B ER B o G A5 e B . AR IO T 3R AR TR 1 O
T2 kot mi ik BN EFEMEL I REEmALEAXBENE S, BT REE N
11.318 GW « em *.2 WiEems LR b e ) T s A e, o 3,431 V, 5 AR A BRI AE (1.822 VO A LL#E 1
T 88.31%.,

3.6
3.2
g
= 2.8+
&}
2
12}
32 24 —=— ] impact
<5 —e— 2 impacts
2.0r
1.6

0 2 4 6 8 10 12
Laser power density /(GW-cm2)
5 AIFOEWALSHOT R B9 2 AL
Fig. 5 Breakdown potential of samples under different LLP parameters
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Fig. 6 Self-corrosion current density of samples under different laser peening parameters
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