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Ti-6Al-4V has been used as an implant material because of its high toughness,
high strength, low density, and strong corrosion resistance. However, ions and
proteins present in the human body accelerate the corrosion of implant materials.
Shot peening is one of the simplest ways to induce compressive residual stress on
the metal surface, which has a positive effect on the fatigue life and corrosion
resistance of metals. The surface of implants inserted into the body, such as knee
joints, needs to be smooth to reduce frictional wear. Therefore, in this study, the
surfaces of coin-sized specimens were grinded after a shot peening process.
Then, an accelerated corrosion test was performed by supplying a constant
current (5 mA) to the specimen, in normal saline, for one hour. The results show

that the shot peening process improves corrosion resistance, and the corrosion
depth depends on the degree of surface treatment.
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Table 1 Chemical composition of Ti-6Al-4V (wt%)

Al A\ Fe C N
39 0.19
6.2 40 0.20 <0.01 0.01
H (6] each total Ti
<0.001 0.13 <0.10 <0.40 Balance

Table 2 Mechanical properties of Ti-6Al-4V (wt%)

Tensile strength | Yield strength | Elongation |Reduction of area
1010 MPa 932 MPa 20 % 51 %
i
~
"""%:::::_‘ I . Y
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Fig. 1 Configuration of coin specimen (unit : mm)
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Fig. 2 Shot peening machine (PMI-0608)
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Fig. 3 3D profiler (Nano 3D)

Table 3 Shot peening condition

Shot ball diameter 0.8 mm
Impeller diameter 250 mm
Shot velocity 40.5 m/s
Exposure Time 3 min
Coverage Over 100 %
Arc height 0.198 mmA

Fig. 4 3D profile of shot peened specimen
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Table 4 Condition of each specimen group

Shot peening intensity

. fi treat t th
(arc height) Surface treatment dep

A - 15 um
B 15 um
C 0.198 mmA 30 wm
D 45 um

DC Power Supply

Ampere

& Pt plate
Voltage
Monitoring

——

‘ Normal Saline

Fig. 5 Schematic diagram of corrosion test

Table 5 Roughness after surface treatment (unit : {1m)

R, R,
A 0.160 1.133
B 0.624 4.467
C 0.232 1.500
D 0.170 1.267

A57 AAs s FES AYstae RS oo FEE 1A
< Aottt agar ol& A¥EH71(Power Supply, Agilent
E3634a)9] =l 23}t 0.9% NaCl %°" 100 ml Wl =
A ko] #ﬁ‘ﬁfi BT, OE 3% HFde 'ﬂ%ﬂr
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Fig. 6 Voltage curve of each specimen
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Fig. 7 Maximum depth of each condition after corrosion test
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Fig. 8 SEM image of each specimen (left : surface before the
corrosion test, right : specimen after the corrosion test)
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