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W OE: B TR UMREEE TS 316LVM A REFNE B H R L AR % d 8% Poywik
PR R R , Rk A RN R BWAAER , ik RMAZ LB B A BT, #) % 20 mmx 15 mmx
3 mm #IRIEFE . XA S R BAT AR B B A B TR . AU A A e AL Lt AT, A2 A
600, 800, 1200, 2000, 5000 B &)%) i& B 540, & MRS B FHRIE T, BEA 300V, BiFRA 3% (K
T4 ) (NH,),S0, KiEik, BAE 7{7 85~90 ‘C, HKETIA A 15 min, @ik EAL, Afhdsr, AR @
RS ALY S AT fx%wz AR AL, X JFEATHL, AR R T LE LSS WAL RIEATNK A
FE, @it TAESE, ?ffu“l’ LR P e aRAR, AT RALFRR. &R LA R THREE, K
R AAE A 4569 0.5 pm B £ 0.089 um, AR @A TIREM K, FELE, A E, K
HEAALFTLERALARRTA, MEUMREEFHRIEE, RHFERTH Fe, Cr4E4 &, ettt d
8 X JFEITHEAL B A SR E AKX AN R T, BBRF S FHRIEE, EATHA A 43.5°4, AT5H4%3%
RHAR, £ 7454, ATAREIRE RIS, R RSV B ERBRE T LR T, HURIMA
XA B AR AE 0252V A& 0232V, BikR A S Ed 1.611 pA/em’ BIK £ 0.5867 pA/em?®, HALE
My 28.876 kQ 7+ £ 64.682 kQ. B iR F & F b XA Eed A 1kl 0252V 5 E-0214V, Hikdy
AR 1.611 pA/em® AR E 0.1582 pA/em?, MALE Ly 28.876 kQ F+ &%) 251.262kQ. %3 B RE &
TR T A 2 AR 316LVM R dm ek B, 25 Am-FEE, MRS B FHRILE, L@ Fe. Cr L&
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ABSTRACT: The aims of this study is to obtain the influence of electrolytic plasma polishing on the surface morphology of
316LVM implant stainless steel and its electrochemical characteristics in phosphate buffer solution and solve the surface
polishing problem of complex shaped implants. After wire cutting and surface preprocessing, the raw materials were made into
20 mmx15 mmx3 mm test samples. The samples were polished by mechanical polishing and electrolytic plasma polishing
respectively. Mechanical polishing was carried out on an abrasive belt polishing machine by using 600 mesh, 800 mesh, 1200
mesh, 2000 mesh, and 5000 mesh abrasive belts and polished step by step. In the electrolytic plasma polishing, the voltage was
300 V, the electrolyte was 3wt.% (NH,4),SO,4 aqueous solution, the temperature was 85~90 °C, and the polishing time was 15 min.
The surface roughness and micro morphology of the samples were tested by roughness meter and scanning electron microscope,
the element composition and phase of samples were tested by energy dispersive spectrometer and X-ray diffractometer, and the
electrochemical test in phosphate buffer solution was carried out by electrochemical workstation. The results showed that
electrolytic plasma polishing reduced the surface roughness of the sample from 0.5 um to 0.089 pm, the mechanical processing
traces of the sample was removed, and the sample was smooth and bright. After mechanical polished, the chemical elements of
the sample did not changed significantly, and the contents of Fe and Cr of the sample polished by electrolytic plasma polishing
increased. The position and intensity of the X-ray diffraction peaks of mechanical polished samples did not changed
significantly. After electrolytic plasma polishing, the intensity of the diffraction peak at the diffraction angle of 43.5° was
significantly reduced and at the diffraction angle of 74.5° was significantly increased. At the same time, the FWHM of each peak
was significantly reduced. The self-corrosion potential of mechanically polished and electrolytic plasma polished samples in
phosphate buffer solution increased from —0.252 V to —0.232 V and —0.214 V, and the corrosion current density decreased from
1.611 pA/em? to 0.5867 pA/ecm® and 0.1582 pA/cm?, the polarization resistance increased from 28.876 kQ to 64.682 kQ and
251.262 kQ. It can be concluded that electrolytic plasma polishing can effectively reduce the surface roughness of 316LVM and
improve the surface flatness. After electrolytic plasma polishing, the Fe and Cr element content increases, the grain size
increases, and manifests the (220) crystal plane preferential orientation. Electrolytic plasma polishing can improve the corrosion
resistance of 316LVM in PBS.

KEY WORDS: 316LVM,; electrolytic plasma polishing; surface morphology; phosphate buffer solution; grain size; corrosion
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Tab.1 Surface roughness parameters of pre-processing samples

Ra,/pm Ra,/pm Ras/pm Rq,/um Rq,/pm Rqs/pm Rz\/pm Rz,/pm Rz;/pm
1 0.551 0.560 0.501 0.707 0.788 0.621 4.65 6.83 3.54
2 0.530 0.513 0.537 0.695 0.692 0.738 5.187 5.725 6.153
3 0.559 0.556 0.537 0.744 0.700 0.690 6.494 4.392 5.529

3 SRR e AL B A0 LR b PR AT R R TR A S T
G, IRITE 3% (NH,),SO, KA T kAT, 1RE
9 85~90 C, HLJEN 300 V, WAy 15 min, HITJE
AR FERIRAETC K £ BEAN 2585 F /K HPol A 7 Uk 20 min,
ZJEHE TR T T, 128 EPP (Electrolytic Plasma
Polishing ). A T 4611k L fif J5 55 B 1 PR 4l ' 1l R 2 1
i 5 ot A %) % i AN S I T 2 T RS B AR AR 5 1k
1y, A 2 5 Ak AR AN BE AL _E AR 600
800, 1200, 2000, 5000 HWwbH7, #HATEHIEH],
N 2R R S A I S S TR A I, 1R
S B N TR AR IR AR TE K O BE AT 85 1K
FUERFIEYE 20 min J5, ZETHRAE R, LB T
JA i FEIE MP ( Mechanical Processing ).
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Tab.2 Composition of phosphate buffer solution
g/L

KH2P04 NazHPO4 NaCl KCl1
0.24 1.44 8.0 0.2

2 HR5HE
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Tab.3 Surface roughness of processed samples
Ra;/pm Ray/pm Raz/pm Rg,/pm Rg,/pm Rg3/pm Rz/pm Rzy/pm Rz3/pm
PP 0.551 0.560 0.501 0.707 0.788 0.621 4.65 6.83 3.54
MP 0.069 0.071 0.075 0.091 0.090 0.109 0.61 0.59 1.27
EPP 0.089 0.087 0.090 0.118 0.112 0.122 0.52 0.53 0.64
0.6 0.9 7
1053733 PP 0.705 33 C_JPP 5.006 67 PP
osk [1 MP 08r ™ T ZZ2 MP 61 EZZMP
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041 0.6 S
éoy Eos £
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0.2+ 0.3 2L
0.1} 007167 008867 gf 009667  0.11733 WL 082333 313
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Fig.2 Variation of surface roughness parameters before and after machining
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Fig.3 Surface profile curve of samples
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Fig.4 SEM image of sample surface
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Fig.7 Enlarged diffraction peak of samples: a) comparison of diffraction peak intensity; b) (111) crystal plane; ¢) (200) crystal
plane; d) (220) crystal plane; e) (311) crystal plane; f) (222) crystal plane
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Fig.8 Peak FWHM of samples
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Tab.4 Potentiodynamic polarization parameters of samples

e s 52 b b e S Eeon/V_Jeon/(pA-cm?)  b/NV'  b/V'  R/KQ
B, A R F R L2 1 -5 B R 2% 1 ER VY B 422 fo 1 PP 0252 L611 7206 2139 28.876
L, M TTTT Dk 8 A 6k 38 T 45 Wi R 2% o 1 VA T =2 B B A2 MP —0.232 0.5867 8.985 2473  64.682
2R 2S) R B T S U RE 5 BRI O 1 RE AR EPP -0.214 0.1582 10918  0.023 251.262
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