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Table 1. The composition of artificial saliva
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Table 2. Sample distribution

KCl 0.400¢g
NaCl 0.400g
CaCl; * 2H,0 0.790¢g
NaH,PO, * 2H.0 1.440¢g
Na,HPO, 0.006g
Urea 1.000g

Distilled water 1.000m}
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dry condition in saliva
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Co-Cr 10 10
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S-S . stainless steel wire
Co-Cr - cobalt-chromium wire
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Table 3. Mean frictional force and standard deviation(SD) with time in each group(g)

285

[
tot

O week 1 week 2 weeks

MEAN SD MEAN SD MEAN SD

3 weeks

4 weeks
MEAN SD MEAN SD

S-S 20360 17.21 224.80
Dry condition CO0-Cr 19160 24.32 202.70
TMA 218.80 21.19 225.20
S-S 180.90 16.82 207.70
In saliva CO-Cr 162.50 11.03 178.50
TMA 195.60 1742 213.30

12.87 244.60 12.96
26.04 226.20 25.01
22.20 24240 24.96
19.03 21030 23.67
13.19 178.70 20.66
17.06 213.60 22.35

25260
229.90
24220
204.10
192.20
210.90

14.06
23.34
2149
19.17
18.16
13.13

254.30
239.10
252.00
200.60
180.10
212.00

19.82
25.08
21.55
21.18
14.73
15.61

Y St
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Table 4. Three-way ANOVA of frictional force

Factors - F-value P-value
Environment 233.73 0.000
Wire 26.16 0.000
Time 4421 0.000
Environ. X Time 6.47 0.000
Environ. X Wire 2.60 0.076
Time. X Wire 0.85 0.559
Environ. X Time X Wire 0.37 0.936
Ty 49 Msket BFHY FHAI
2z 3g, Azke) Aztel @A) F Aol
o Bs2E T A7 SHHY 84
SAlole) REAEe AFHA FRTHp<o

01).
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o2 gagAFe] vz
ZAoh(2dg 1

2. mEMel BF

24 g70 24 NS

e

34 ¢

E &L‘,
o o
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28 2 218.35g0] 2™ Btitanium nL7F A
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Fig. 1. Mean frictional force values for environment Error
bars indicate 95% confidence interval.
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Fig. 3. Mean frictional force values for time measurement.
Error bars indicated 95% confidence interval
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Fig. 2. Mean frictional force values for wire materials. Error
bars indicated 95% confidence interval.
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Fig. 4.  interaction between time and environment
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Fig. 5. Mean tension values for elastomeric ligatures
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—ABSTRACT —

A STUDY ON THE CHANGES OF FRICTIONAL FORCE BETWEEN BRACKET
AND ORTHODONTIC WIRE WITH TIME IN ARTIFICIAL SALIVA

Chun Kwak, D.D.S, Jim-Bom Kim, D.D.S, MS.D, Ph.D, Woo-Sung Son, D.D.S, MSD. PhD.

Department of Orthodontics, College of Dentistry, Pusan National University

The friction of orthodontic appliances is recogonized to be detrimental to tooth movement. The purpose
of this study was to determine the magnitude of frictional force changes between bracket(018” X 025" solt)
and orthodontic wires(stainless steel, cobalt-chromium, and A-titanium, 017”X0.25” rectangular) with time,
The wire was secured in the bracket slot with a elastomeric ligature. Frictional forces were measured
by universal testing machine.

The following conclusions were obtained.

1. The frictional forces under dry condition were greater than those in saliva.

2. The frictional forces produced by cobalt-chromium wire were less than those generated by stainless
steel and Btitanium wire,

3. The frictional forces increased progressively with time, and the amount of increase on first two weeks
was greater than on last two weeks.

4. The change of frictional force under dry condition was greater than in artificial saliva.

KOREA J ORTHOD 1993 ; 23(2) : 283-294.

Key words : frictional force, orthodontic bracket and wire
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EXPLANATION OF PHOTOGRAPHS

Fig. 6. Microscopic feature of stainless steel wire as recieved(x100).

Fig. 7. Microscopic feature of cobalt-chromium wire as recieved(x100).

Fig. 8. Microscopic feature of f-titanium wire as recieved(x100).

Fig. 9. Microscopic feature of stainless steel wire under dry condition for four weeks(x
100). '

Fig. 10. Microscopic feature of cobalt-chromium wire under dry condition for four weeks(x
100).

Fig. 11. Microscopic feature of B-titanium wire under dry condition for four weeks(x100).

Fig. 12. Microscopic feature of stainless steel wire in artificial saliva for four weeks(x100).

Fig. 13. Microscopic feature of cobalt-chromium wire in artificial saliva for four weeks(x
100).

Fig. 14. Microscopic feature of p-titanium wire in artificial saliva for four weeks(x100).

Fig. 15. Scanning electron micrograph of stainless steel wire as recieved(x1000).

Fig. 16. Scanning electron micrograph of cobalt-chromium wire as recieved(x1000). -

Fig. 17. Scanning electron micrograph of B-titanium wire as recieved(x1000).

Fig. 18. Scanning electron micrograph of stainless steel under dry condition for four weeks
(x1000).

Fig. 19. Scanning electron micrograph of cobalt-chromium under dry condition for four
weeks(x1000).

Fig. 20. Scanning electron micrograph of B-titanium under dry condition for four weeks(x
1000). _

Fig. 21. Scanning electron micrograph of stainless steel in artificial saliva for four weeks(x
1000).

Fig. 22. Scanning electron micrograph of cobalt-chromium in artificial saliva for four weeks
(x1000).

Fig. 23. Scanning electron micrograph of S-titanium in artificial saliva for four weeks(x
1000).
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