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Abstract

Stainless steel wire has been used in industry, dental and medical parts. Especially, it has been used widely
for the dental orthodontic materials. The orthodontic wire requires good mechanical properties, such as elastic
strength, combined with a high resistance to corrosion. To increase elastic strength and good corrosion resis-
tance, drawing methods(one-step and two-step drawing) have been used and the electrochemical characteristics
of drawed wire have been researched using potentiodynamic method in 0.9%NaCl and field emission scanning
electron microscope. The one-step drawed wire showed the formation of rough surface. The hardness and
tensile strength of two-step drawed wire increased. For the case of two-step drawed wire, the corrosion resis-
tance and pitting potential increased compared with one-step drawed wire due to the drawing induced small
surface roughness, such as scratch. The passivation and active current density decreased as the reduction in

area for drawing increased.
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Table 2. The wire-drawing conditions of samples

DXrllr:ter Dizvnllr;er Percent
Specimen Dbefo.re afte'r I—]I)ii;%nzf Riidlfrtfif;n
rawing | Drawing (%)
(®mm) | (Pmm)
W4s5| 5.5 25 55—=25 79.33
W44 | 55 1.8 55—18 89.29
304SS{w43| 20 1.5 |[55—20—15| 4376
w42 20 06 |[55—20—06| 91.00
w4l 08 02 |55—08—02| 93.75
Ww6s5| 55 25 55—25 79.33
w64 55 1.8 55—1.8 89.29
316SS| W63 | 2.0 15 |55—20—15| 43.76
we2| 20 06 |55—20—06| 91.00
wel| 08 02 |55—08—02| 93.75

NEEE 2T 43%04 9497 HES 24
sl Qe om A tiololEE TholE AME-
gle] tholo] EE|AL A& one-stepF two-steplE
o] dHAES EEstEA A (drawing)A
Zslt AlHe Rie F 29 Zo] HF FAH]
Z £2 Bossn Wa4e] 8 Wae 3048,
w62 316% YERH 2 Hol o= =ate A
o] Z717F E4E 52 £ R34 A7 &
HE AHE FHEE ZHY 4L 2 SR
A& ) 7 (FE-SEM: field emission scanning electron
microscope)S ARS8t ZARBIROH o7 71A] Y
€& 2E3ly 7ol e EWdstE FEE!
AT}

W=7t 2HQIE 27 FAd nXe 93
ZA1817] 93 EG & GAFS] potentiostat/galvanostat
273AE ARSI F7 9% (potentiodynamic polariza-
tion tes) OB HAANHL 3YTh & 365+1°Ce
A=} 0.9% NaCrdsdellA 100 mV/min®] &
AFAIEEZ -500 mVA +1300 mV7EA] A&k
FAE 3 T, HAAEE SX3AE WY F4
A9 == 59 d S (pitting potentia)E 32
A &g ZABIA .

Z7ke) NS DaAoln FAL A7 Fol) ¥
Noz A% FExANH) UaE A A5

o ZAAARC AL Ak BRIt

Table 1. Chemical composition of stainless steels

Elements(wt%) C Si Mn P Ni Cr N S Mo Fe
304SS 0.07 0.37 1.31 0.025 8.180 18.16 0.030 0.004 0.19 bal.
316SS 0.07 0.63 1.13 0.027 10.09 16.71 0.025 0.006 222 bal.
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Fig. 1. SEM micrographs showing surface of 304 and 316 stainless steel wire with various percent reduction in area.

(a) W41 (b) W44 (c) W61 (d) We4.
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Fig. 2. Anodic polarization curves for W41, W42 and
W43 specimen in 0.9%NaCl solution at 36.5+
1°C.
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Fig. 3. Anodic polarization curves for W44 and W45
specimen in 0.9% NaCl solution at 36.5+1°C.
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Fig. 4. Anodic polarization curves for W61, W62 and
W63 specimen in 0.9% NaCl solution at 36.5+
1°C.
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Fig. 5. Anodic polarization curves for W64 and W65
specimen in 0.9% NaCl solution at 36.5+ 1°C.
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Fig. 6. Anodic polarization curves for W41 and W61
specimen in 0.9% NaCl solution at 36.5+1°C.
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Fig. 7. Anodic polarization curves for W42 and W62
specimen in 0.9% NaCl solution at 36.5%1°C.
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Fig. 8. Anodic polarization curves for W43 and W63
specimen in 0.9% NaCl solution at 36.5+1°C.
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Fig. 9. Anodic polarization curves for W44 and W64
specimen in 0.9% NaCl solution at 36.5%1°C.
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Fig. 10. Anodic polarization curves for W45 and W65
specimen in 0.9% NaCl solution at 36.5+ 1°C.
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Fig. 11. SEM micrographs showing corrosion behavior of W41(a), W43(b), W44(c) and W45(d) samples in 0.9% NaCl
solution at 36.5+1°C.
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solution at 36.5+1°C.
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Fig. 13. SEM micrographs showing corrosion behavior of W41(a), W45(b), W61(c) and W65(d) samples in 0.9% NaCl

solution at 36.5+ 1°C.
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