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Table 1. Composition of experimental wire

Stainless steel alloy

Chromium 17.0 ~ 15.0%
Nickel 8.0 ~ 10.0%
Manganese 2.0%
Silicon 1.0%
Phosphorus 004%
Sulfur 0.03%
Carbon 0.08 ~ 0.20%
Iron balance

gES FAA717] Y8k sandblaster (Microetcher
II, Danville Engineering Inc., San Ramon, California,
USA)E AHE-8E®" sandblasting & A8 %, 47
E 29S Al A el ERjER g, A &4
A5 98 15% AAol] 20527 24z 1A A8k A
A e Adagct. FAs A EFH (Hessonic-Gr®,
AFFE, A, =)= Hlo|Ad Hol 227} 90°CE
YA FAIHE FeFzd Y, H|o]A ] FYol
AAS FAHCE JAAZ T AZo| 0018 QUAZ
0.002 1#1(0.051 mm) F7+ W7AA] =55 Aol

=
= A A8l & sandblasting¥ n-34+#} 99.9%
ol Zy7h A FAIG v 318 23 33
S 98] 50 ~ 60°C] PdCl, &9(1 g/L PACL + 1
ml/L HCDell 5&3t A4 FAste] WA E w5
3 T AT ABE = 59 RS o] &3]
740] 0.018 2122 0.002 12](0.051 mm) F7+ w7t
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ow, Zr % 15709 AlHE Adol AMES T
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Table 2. Grouping of samples
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Classification Group
Ready-made 0.016 inch stainless steel wire 016
Electroplated wire (0.016 to 0.018 inch) 016EP
Electroless-plated wire (0.016 to 0.018 inch) 016ELP
Ready-made 0.018 inch stainless steel wire 018
cell
SNe——
% 1mm ' deflection
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Q 3mm
¢1mm%/ / \ I upper—m
10 mm
14 mm
) . . . i —_ lated
Fig 1. Schematic diagram of the three point bending middle —» plated area
test, 10 mm
lower —p|1 =+
¢t WsEAAlE 7] (Universal Testing Machine, |

STM-5, United Calibration Corporation, Huntington
Beach, California, USA)E °|&3td 33 23 4%
(3-point bending test) S A3t ch B2 shor 242
Bl A AllA&TA Bl B ARl 14 mm
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g Holk FAAEES 27 2T (Fig 1.
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Fig 2. Measuring point for evaluation of uniformity.
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Fig 3. Comparison of the load-deflection curves of the
experimental groups.
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Fig 4. The results of X-ray diffraction analysis.
Measured data for the plated metal are in agreement
with the peaks of nickel provided by JCPDS (Joint
Committee on Powder Diffraction Standard).

Table 3. Comparison of results of the three-point bending test

Stiffness (g/mm)

Yield strength (g)

Ultimate strength (g)

Group N

Mean + SD Mean + SD Mean + SD
016 15 3848 + 0% 6076 £ 2414 46257 £ 581
016EP 15 4563 + 294 8020 + 9104 . 59778 + 1801
OI6ELP 15 %51 + 135 914 4082 62604 * 1055
018 15 593 + 276 14827 =+ 9363 72850 = 2145

016, ready-made 0.016 inch stainless steel wire; 016EP, electroplated 016; 016ELP, electroless-plated 016; 018, ready-made 0.018
inch stainless steel wire; Values connected by the same vertical line are not significantly different at the 5% level by ¢test.
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SAS (Statistical Analysis System) 57 2] &
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EAstad (Fig 3).
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E5< APstd F Aol 0018 A7t & 016EPT
Z} 016ELPT RFdA 744, §E4%E, =
FE wT 7129 0187 Ha Al BAA <
g 2ol & Ho|m A Yot T3S Algstd AAF &
7N AA7E A RE A Aol & A vl 7
A, FEAE, 3= B4R JepA (p <
0.001). 28} FH3] =F& A3 016ELPT2] 7
Ao FEHFE, FIAE B57L AVI=gE Al
016EPTl ¥lste] & A¥& BHom g7 F3t
FrdAe BAA FAARE eI (p < 0.00)
(Table 3).
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Fig 5. increasing ratio of wire diameter by time in
the electroplating procedure.
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Fig 6. Increasing ratio of wire diameter by time in
the electroless-plating procedure.
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A comparative study of electroplating and electroless plating
for diameter increase of orthodontic wire

Jae-Nam Kim, DDS, MSD,” Jin-Hyoung Cho, DDS, MSD,b Young-Eun Sung, MA, PhD,’
Ki-Heon Lee, DDS, MSD, PhD,d Hyeon-Shik Hwang, DDS, MSD, PhD*

The purpose of this study was to evaluate electroless plating as a method of increasing the diameter
of an orthodontic wire in comparison with eletroplating. After pretreatment plating of the 0.016 inch
stainless steel orthodontic wire, electroless plating was performed at 90°C until the diameter of the wire
was increased to 0.018 inch. During the process of electroless plating, the diameter of the wire was
measured every 5 minutes to examine the increasing ratio of the wire’s diameter per time unit. And to
examine the uniformity, the diameter at 3 points on the electroless-plated orthodontic wire was measured.
An Xray diffraction test for analyzing the nature of the plated metal and a 3-point bending test for
analyzing the physical property were performed. The electroless-plated wire group showed a increased
tendency for stiffness, yield strength, and ultimate strength than the electroplated wire group. And there
was a statistically significant difference between the two groups for stiffness and ultimate strength. In the
electroless-plated wire group, the increasing ratio of the diameter was 0.00461 + 0.00003 mm/5 min
(0.00092 mm/min). In the electroplated wire group, it was 0.00821 + 0.00015 mm/min. The results of the
uniformity test showed a tendency for uniformity in both the plating methods. The results of this study
suggest that electroless plating of the wire is closer to the ready-made wire than electroplating wire in
terms of the physical property. However, the length of plating time needs further consideration for the
clinical application of electroless plating.
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