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Summary

The purpose of this study was the development of esthetic orthodontic wire. In this
study, the authors performed the technique of applying Ti-N Ion-plating to orthodontic
stainless steel arch wire. The authors also compared Ion-plated stainless steel wire with the
original one by performing a tensile test, and three pointed bending test, as well as test of
surface roughness and Vicker’s hardness.

The conclusion is as follows:

1: A layer of Ion-plate (2um thickness) was observed in the original stainless steel wire,
but the coating layer was not observed an omission or removal with optical or electron
microscopes.

2: There was no statistical difference between Ion-plated stainless steel wire and the
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original one in terms of tensile strength, yield strength, elongation, bending stress, proof

stress and surface roughness.

3: A slight difference between lon-plated stainless steel wire and the original one was

observed in the Vicker’s hardness test.

These results suggest that Ti-N coating produced by means of the lIon-plating tech-

nique is effective for clinical use of orthodontic arch wire.
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Fig.1: The fundamental diagram of ion-plating
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Fig. 2: The shape and size of specimen for
tensile test
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Fig.3: The shape and size of specimen for
bending test.

4) EREHEIAE
EZEHE & X EM®HMA X F Surftest - 501
(MITUTOYO #8D # BT, £74 ¥ —0DH

DEEHH I DBER T, £714 ¥ —Th
LRBER50mm & L, BIEIA & &IFRIZS 7
FEiR L, ¥WBEEE6 mm T, AEXT- 7.
¥ 7o, BIEERSERE EFARCENEEDORK
LENEBRELRE SEOFYTERLE.

5) Vickers 27z L {HIE

e XL, BUNEEF HMV-2000 (B8
ERTEL) 12C, ZEEREIRBRCEA LA HA
W, Z7AY—DT rHOrIDRERTT-
1. e, IP9AY—BWTRERD 2 —T 4
v/BEANLTHE L, AIEERSIRARLR
Bl glEEORK LRI EHRELL S BHOTY
TERLIE.

] R

1) EBEE
OrFBEUEEEOKR

Fig- 4 13, RAUE L L O IP 24T » 7= SS D%
BaRT., ARKRALAED SS, BIXIP #fT-7 SS
ThbH, IP®FT-7SSI1E, 2—F 4 VIBHE
WD I X BB DER,S DI, BT
M R T, H—BEED=2—TF 1 v 7B)
mHbhb,

Fig. 4: The optical microscope view.
A : The orthodontic stainless steel wire
(0.016 inches).
B : The ion-plated orthodontic stainless
steel wire (0.016 inches).
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Fig. 5: The electron microscope view
(ion-plated wire).
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Fig. 7: Results of bending test
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Fig. 8: Results of surface roughness test
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Table 1: Analysis of variance

A
Factor 2 (%)
Treatment 93.6%
Error 6.4
Total 100.0

%  Significant at the 5% level
A  Vickers hardness
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Fig. 9: Results of vickers hardness test
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