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Table 1. The composition of Jinsung Stainless Steel (unit : wt. %)

Jinsung 18.86 858 1.10
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Table 2. The size of various stainless steel wires in cross section(n=>5)

Wd - (i) Ht {mm)

Mesan S Mean ; - S,

0.016 x 0022
Jinsung SS 0.401 0.000 0.553 0.000
3M Standard 0.407 0.001 0.562 0.002
3M Resilient 0.408 0.001 0.552 0.001
3M Hi-T 0.407 0.001 0.570 0.003
Ormco SS 0415 0.002 0.563 0.001

0.019 x 0.025
Jinsung SS 0.464 0.001 0.640 0.001
3M Standard 0481 0.003 0.644 0.004
3M Resilient 0.478 0.001 0.640 0.001
M Hi-T 0.487 0.002 0.644 0.019
Ormco SS 0.487 0.002 0.634 0.001

Table 3. The tensile properties of various stainless steel wires (n=5)

maximum tensile strength (kg/mm’) elongation rate(%) modulus of elasticity (kg/mn1)
Mean S.D. Mean S.D. Mean S.D.
0.016 x 0.022
Jinsung SS 200.46 3.48 191 0.08 10521.19 491.60
3M Standard 194.56 411 2.22 0.23 8832.75 743.35
3M Resilient 20243 176 1.96 0.07 10314.90 312.37
3M Hi-T 207.89 598 2.00 013 10403.40 391.88
Ormco SS 196.03 469 2.06 0.12 9525.51 43172
0.019 x 0.025
Jinsung SS 203.61 414 2.19 0.14 9310.50 44715
3M Standard 19755 3.16 2.32 0.05 8510.03 174.83
3M Resilient 199.50 1.84 2.13 0.06 9380.09 220.87
3M Hi-T 21881 457 2.46 0.11 8895.59 449.37
Ormco SS 201.34 469 2.19 0.08 9189.10 170.69
Table 4. Ihe 5I:))ehding fatigue properties. twist properties and surface hardness of various stainless steel wires
n=
twist test surface hardness (Hv-1.0kg)
Mean SDh. Mean S.D.
0.016 x 0.022
Jinsung SS 840 0.89 61.80 1.79 530.40 3.05
3M Standard 7.20 045 50.60 1.34 509.40 351
3M Resilient 7.20 045 64.80 1.30 529.20 3.70
3M Hi-T 740 1.14 60.60 0.95 529.20 3.70
Ormco SS 6.00 0.71 58.80 1.48 554.00 20.58
0.019 x 0.025
Jinsung SS 8.60 0.89 83.20 1.30 544.40 3.21
3M Standard 780 0.84 70.40 152 547.20 2.9
3M Resilient 8.00 071 75.40 207 559.00 534
3M Hi-T 1040 039 69.40 167 562.20 335
Ormco SS 7.00 1.00 69.80 6.53 586.80 17.31
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o2 AHRMRIA AR SMe] B4 H EHO H[I
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maximum tensile strength (kg f/ mm2)

"0.016" x 0.022' BO.019" x 0.025" | 1

225 E —
220 -

215 -
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" |:] [:I
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Jinsung 3M resilient 3M Hi-T Ormco
standard

Fig. 2. Maximum tensile strength of various stainless
stesl wires.

M

Fig. 1. SEM findings of various stainless steel wires (x500). (a)
Jinsung Stainless Steel (0.016x0.022) (b) Unitek Standard
(0.016x0.022) (c) Unitek Resllient (0.016x0.022) (d) Unitek

(0.016x0.022) (e) Ormco Stainless Steel (0.016x0.022)

(f) Jinsung Stainless Steel (0.019x0.028) (g) Unitek Standard

(0.019x0.0258) (h) Unitek Resilient (0.019x0.025) (i) Unitek

Hi-T (0.019x0.025) (}) Ormco Stainless Stee! (0.019x0.025)

elogation rate (%)

I:IOO16 ><0022 -0019 ><0025 1

2.7 i
25
2.3
21
1.9
1.7
1.5 —
Jinsung 3M Hi-T Ormeco
standard resment ;
Fig. 3. Elongation rate of various stainless steel

wires.

153



L2
0x
foi
D\l
:,""':
o
o
02
ue

‘, modulus of elasticity (kg f/mm2) ‘

B30.016" x 0.022" W0.019" x 0.025"

ﬂ[l

Jinsung 3M M 3M Hi-T Ormco
standard  resilient

9000

Fig. 4. Modulus of slasticity of various stainless
steel wires.

twist test
E0.016" x 0.022" B@0.019" x 0.025" i

3M resilient 3M HI-T Ormco

Jinsung 3M

standard

Fig. 6. Twist resistance of various stainless steel
wires.

o] EA8ta 0.019x0.0259) 7%
2doh(Fig. 1).
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bending fatigue test

(@0.016" x 0.022' WO.019" x 0.025"|

\ Jinsung M 3M resilient  3M Hi-T Ormco
standard ‘

Fig. 5. Bending fatigue resistance of various
stainless steel wires.
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Jinsung 3M Hi-T Ormco
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|

Fig. 7. Surface hardness of various stainless steel
wires.
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IAEARS BY HAYAEE 0.016x0.0259 A5
Unitek Hi-T, Unitek Resilient, Jinsung Stainless
Steel, Ormco Stainless Steel, Unitek Standard $=©]
Ao} 0.019x0.0259] 7-$- Unitek Hi-T, Jinsung Sta-
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inless Steel, Ormco Stainless Steel, Unitek Resili-
ent, Unitek Standard ©] s=°]1tHFig. 2).

A& 0016x0.02291 Z$-& Unitek Standard,
Ormco Stainless Steel, Unitek Hi-T, Unitek Resi-
lient, Jinsung Stainless Steel®] <°]dt} 2= A&
A 94 E w7pxe] WE Lo Unitek Standard’}
7V} Aa, Jinsung Stainless Steele] 743 Zrglth
(Fig. 3). 0.019x0.0252] 7%+ Unitek Hi-T, Unitek
Standard, Ormco Stainless Steel, Jinsung, Unitek
Resilient®] o]9]t.

AT Age & 3 vehiy, 2o s
A WE &l &L nlshs AL, 0.016x0.022
9] 7§ Jinsung Stainless Steel, Unitek Hi~T, Uni-
tek Resilient, Ormco Stainless Steel, Unitek Stan-
dard &} 0|11, 0.019x0.0259] 7 $- Unitek Resili-
ent, Jinsung Stainless Steel, Ormco Stainless Steel,
Unitek Hi-T, Unitek Standard®] o]itHFig. 4).
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A5 AYIAREE 00160025 0.019X0.025
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ol a, A& A4 0.016%X0.022% Unitek S-
tandard, Unitek Hi-T, Unitek Resilient <=°] 31, 0.019
X0.025= Unitek Hi-T, Unitek Standard, Unitek
Resilient®] ot &A1& 0016X00229] 7
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o] £ollat, 0.019%0.0252] 7% Unitek Resilient,
Unitek Hi~T, Unitek Standard®] 0.2 <13 B4
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23 stk

TR ERAge 92 AHS
Bl SH0] FAH = RS AR E Ao 9
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AL ALY Bushe 43e Adss Adju
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3] o] ghao] s} 0.019%0.0259] 2% 340]
7] W& Age] v] Ed, Unitek Hi-t7} 10.43]

o] AEQleA A8 Mo 24 3 EHe| Ujm

ZAtlal, Jinsung Stainless Steel, Unitek Resilient,
Unitek Standard, Ormco Stainless Steel®] o],
Ormco Stainless Steel = =3 733k Ao}
(Fig. 5).
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A2 0016%0.0229 2% Unitek Resilient7} 713
158 3k A3lo] ), 64839 3)AF A3}
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29X thFig. 6).
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Resilient, HI-T, Standard(509.40)2] <]t} 0.019
x0.0252] 4% 9A] Ormco Stainless Steel(586.80)
7} 7V 311, Unitek Hi-T, Unitek Resilient, Unitek
Standard, Jinsung Stainless Steel(544.40)8] <=o|th
(Fig. 7).
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Unitek Hi-T, Unitek Resilient, Jinsung Stainle-
ss Steel, Ormco Stainless Steel, Unitek Standard
o] 32, 0.019x0.025¢] 74-¢- Unitek Hi-T, Jinsung
Stainless Steel, Ormco Stainless Steel, Unitek
Resilient, Unitek Standard ©] <=o]it}.

2. AAELE 0.016x0.0222] 73-9-& Unitek Standard,
Ormco Stainless Steel, Unitek Hi—T, Unitek Re-
silient, Jinsung Stainless Steel®] -]z, 0.019
x0.025¢] 9 Unitek Hi-T, Unitek Standard,
Ormco Stainless Steel, Jinsung Stainless Steel,
Unitek Resilient®] <=ol%ith.

3. B A= 0.016x0.022¢] 7% Jinsung Stainless
Steel, Unitek Hi-T, Unitek Resilient, Ormco S-
tainless Steel, Unitek Standard®] =], 0.019
x0.0252} 7 - Unitek Resilient, Jinsung Stainless
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- ABSTRACT -

PHYSICAL PROPERTIES AND SURFACE TOPOGRAPHY OF ORTHODONTIC
STAINLESS STEEL WIRES : COMPARING A NEW KOREAN PRODUCT WITH
OTHERS FROM FOREIGN COMPANIES

Sung-Ho Lee, Tae-Woo Kim, Young-ll Chang

Department of Orthodontics, College of Dentistry, Seoul National University

The purpose of this study was to investigate the property of a new Korean stainless steel wire(Jinsung Ind.) comparing
with other foreign products. Five types of stainless steel wires (Standard, Resilient, HI-T of Unitek, Stainless steel of
Ormco and Jinsung Ind.) in 0.016x0.022 and 0.019x0.025were tested to observe for composition analysis, size difference,
tensile properties, flexure bending property, tortion property, surface hardness and surface topography by means of SEM.
The findings suggest that:

1. In maximum tensile strength of tensile properties, Unitek Hi-T showed the greatest value, followed by Unitek
Resilient, Jinsung Stainless Steel, Ormeo Stainless Steel, Unitek Standard in 0.016x0.022, and Unitek Hi-T showed
highest value, followed by Jinsung Stainless Steel, Ormco Stainless Steel, Unitek Resilient, Unitek Standard in 0.019X
0.025.

2. In elongation rate, Unitek Standard showed the greatest value, followed by Ormco Stainless Steel, Unitek Hi-T, Unitek
Resilient, Jinsung Stainless Steel in 0.016x0.022, and Unitek Hi-T showed the highest value, followed by Unitek
Standard, Ormco Stainless Steel, Jinsung Stainless Steel, Unitek Resilient in 0.019x0.025.

3. In modulus of elasticity, Jinsung Stainless Steel showed the greatest value, followed by Unitek Hi-T, Unitek Resilient,
Ormco Stainless Steel, Unitek Standard in 0.016x0.022, and Unitek Resilient showed the highest value followed by
Jinsung Stainless Steel, Ormco Stainless Steel, Unitek Hi-T, Unitek Standard in 0.019x0.025.

4. In bending fatigue test, Jinsung Stainless Steel showed the greatest fracture resistance, followed by Unitek Hi-T,
Unitek Standard, Unitek Resilient, Ormco Stainless Steel in 0.016x0.022, and Unitek Hi-T showed the greatest fracture
resistance followed by Jinsung Stainless Steel, Unitek Resilient, Unitek Standard, Ormco Stainless Steel in 0.019x0.025.

5. In twist test, Unitek Resilient showed the greatest fracture resistance, followed by Jinsung Stainless Steel, Unitek
Hi-T, Ormco Stainless Steel, Unitek Standard in 0.016x0.022, and Jinsung showed the greatest fracture resistance,
followed by Unitek Resilient, Unitek Standard, Ormco Stainless Steel, Unitek Hi-T.

6. In surface topography, every products showed indentation and pitting. Jinsung stainless steel wire showed long thin
indentation and relatively smooth surface. Unitek wires showed indentation and pitting and Ormco wire showed a lot
of irregular pittings.
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