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Corrosion Behavior of 316L Stainless Steel in Simulated Body Solution
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ABSTRACT: The work aims to investigate the surface behavior of 316L stainless steel (316L SS) implanted in the body at the
preliminary stage. The surface morphology, wettability and corrosion resistance of 316L SS in simulated body solution based on
immersion test were characterized. The results of white light interference test showed that surface roughness increased with in-
creasing immersion time. A large amount of irregular corrosion pits were found on the surface of 316L SS after immersion for 1
day. Metal ions were released in the corrosion pits. Wettability test results showed that, with prolonged immersion time, the
contact angle of 316L SS decreased, while the hydrophily improved and surface energy increased. The electrochemical test in-
dicated that self-corrosion current of 316L SS after immersion for 1 week was threes times the amount of the one before immer-
sion. The corrosion rate increased and corrosion resistance became worse. Local corrosion on the surface of 316L SS occurs in
simulated body solution. The surface morphology, composition, wettability and corrosion resistance of 316L SS are changed.
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Fig.1 Surface roughness of 316L stainless steel for different
immersion time in PBS simulated body solution

Bl 2 2 3161 A5 ZER LA H iR 1A [R] B
0] ) R AN, R 5 AN G5 A9 2 1 3L T TR MR B
DU 49 5 e X088, 5 ol %) 8 BRAGE A R  T AL JEE 84
(SHRE NS R —20), Bl 1 A)E, MEE
T P A, T R B, FRAK TR



<78 *

TR N

2016 4£ 11 A

a FLMLAT

cld

d L2

Kl 2 3161 AN GRS A b AN [ 32 o I 1] 1) 26 1 JE 35
Fig.2 Surface morphology of 316L stainless steel for different immersion time in PBS simulated body solution: a) untreated;b) 1 h
immersion; ¢) 1 day immersion; d) 1 week immersion
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Fig.3 SEM micrographs of (a) untreated 316L, (b) immersion 1day in PBS simulated body solution and EDS spectrum of (c)
untreated 316L, (d)square 1 (e) square 2 of immersion 1 day in PBS simulated body solution
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Tab.1 Element content of 316L stainless steel before immersion and 1 day after immersion

Element content (at)/%

it , ,
C S Si Mn Fe Ni Cr (0]
316L stainless steel 17.35 1.19 0.92 1.22 56.78 7.55 14.99 —
Square 1 of 316L immersion 1 day 15.71 1.22 1.02 1.38 57.48 7.91 15.28 —
Square 2 of 316L immersion 1 day  70.41 0.33 0.18 0.44 19.63 2.4 5.56 1.41
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Tab.2 Contact angle of 316L stainless steel for different
immersion time in PBS simulated body solution

Immersion Immersion Immersion

Samples  Untreated 1 hour | day 1 week

Contact angle

1) 96.3£0.02 86.8+0.00 75.2+0.05 58.1+0.34
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Fig. 4 Polarization plot of 316L stainless steel for different
immersion time in PBS simulated body solution
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Tab.3 Potentiodynamic parameteters of 316L stainless steel
for different immersion time in PBS simulated body solution

Samples Econ(Vs. JC"“/,Z R,/ .
SCE)/V (pA-cm™)  (kQ-cm™)
Untreated -0.376 5.870 6.702
Immersion 1 hour -0.337 6.068 8.492
Immersion 1 day —0.387 12.81 3.445
Immersion 1 week -0.367 18.54 2.353
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