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Table 1. Orthodontic wires for tension testing

Experimental Alloy
Company Cr — Ni Co —Cr
Rocky-Mountain ~ Tru-Chrome Elgiloy
Dentaurum Remanium Remaloy
Unitek Permachrome X

L. cipuhy
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Photo. 1. Automatic temperature controller

system for heat treatment

Photo. 2. Tnstron type tension testing machine
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Table 2. Mechanical properties of as-manufactured wires in tension

Alloy Name U.T.S. v Y.S. \ Elongation
(Kg/mm?) (Kg/mm®) (%)
Tru-Chrome 208.8 (0.5) 149.4 (4.2) 6.2 (0.8)
Cr-Ni Remanium 230.1 (3.2) 158.2 (6.6) 6.9 (1.1)
Permachrome 227.3 (0.9) 144.5 (0.9) 5,4 (0.6)
o Elgiloy 184.9 (1.4) 131.3 (1.7) 8.6 (0.9)
o-Cr
Remaloy 188.0 (2.0) 121.2 (3.3) 10.8 (1.9)

* U.T.S. = Ultimate Tensile Strength
* Y.S. = Yield Strength

*- Standard deviations in parentheses

Table 3. Mechanical properties of heat-treated wires in tension

Alloy Name Cooling U.T.S. . Y.S. X Elongation
(Kg/mm®)  (Kg/mm®) (%)
air 216.8 (0.8) 148.6 (0.3) 4.8 (0.3)
Tru-Chrome
water 210.7 (1.1) 136.5 (5.1) 4,7 (0.3)
air 240.1 (1.3) 157.7 (5.8) 5.9 (0.2)
Cr—Ni Remanium
water 236.0 (2.1) 170.1 (6.9) 5.1 (0.4)
air 220.1 (0.3) 150.5 (5.6) 4.7 (0.3)
Permachrome
water 214.9 (0.7) 142.3 (5.4) 5.1 (0.4)
air 218.4 (3.9) 138.7 (6.2) 5.9 (0.6)
Elgiloy
water 217.6 (1.7) 142.8 (7.3) 5.4 (0.7)
Co—Cr v
air 22%.1 (1.2) 149.4 (6.4) 5.6 (0.3)
Remaloy
water 223.9 (0.7) 141.6 (8.1) 5.0 (0.3)

* Standard deviations in parentheses
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Table 4. Comparison of elastic limit of as-manufactured and heat-treated wires in tension

Yield Strength (Kg/mm?)

Alloy Name As-manufactured Air-cooled Water-cooled
- Tru-Chrome 149.4 (4.2) 148.6 (0.3) 136.5 (5.1)
Cr—Ni Remanium 158.2 (6.6) 157.7 (5.8) 170.1 (6.9)
Permachrome 144.5 (0.9) © 150.0 (5.6) 142.3 (5.4)
o siloy 181.3 (1.7) 188.7 (6.2) 142.8 (7.3)
o—Cr
Remaloy 121.2 (3.3) 149.4 (6.4) 141.6 (8.1) -

* Standard deviations in parentheses
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Fig. 1. Stress-strain curve showing basic mechanical
properties of orthodontic interest.
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Table 5, Comparison of ultimate tensile strength of as-manufactured and heat-treated wires in

tension
Ultimate Tensile Strength (Kg/mm?)
Alloy Name »
As-manufactured Air-cooled Water-cooled
Tru-Chrome 208.8 (0.5) 216.8 (0.8) 210.7 (1.1)
Cr—Ni  Remanium 230.1 (3.2) 240.1 (1.3) 236.0 (2.1
Permachrome 227.3 (0.9) 220.1 (0.3) 214.9 (0.7)
CoC Elgiloy 184.9 (1.4) 218.4 (3.9) 217.6 (1.7)
o—Cr
Remaloy 188.0 (2.0) 223.1 (1.2) 223.9 (0.7)

* Standard deviations in parentheses

Table 6. Comparison of elongation of as-manufactured and heat-treated wires in tension

Elongation (%)

Alloy Name .
: As-manufactured Air-cooled Water-cooled ‘

Tru-Chrome 6.2 (0.8) 4.8 (0.3) 4,7 (0.3)

Cr—-Ni Remanium 6.9 (1.1) 5.9 (0.2) 5.1 (0.4)
Permachrome 5.4 (0.6) 4.7 (0.3) 5.1 (0.4)
Elgiloy 8.6 (0.9) 5.9 (0.6) 5.4 (0.7)

Co~—Cr
Remaloy 10.8 (1.9) 5.0 (0.3)

5.6 (0.3)

* Standard deviations in parentheses
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~ ABSTRACT —

THE STUDY OF TENSION CHARACTERISTICS
IN ORTHODONTIC WIRES

Young Ju Choi, Young Chel Park

Department of Orthodontics, College of Dentistry, Yonsei University.

The mechanical properties of Cr-Ni alloy of austenitic stainless stéel and Co-Cr alloy ortho-
dontic wires were studied in tension. The wires (0.018 inch) were tested in the as-manufactured
and heat-treated conditions. Instron type tension testing machine was used for this study. Mean

values and standard deviations were computed.

The results were as follows;

1. The Cr-Ni orthodontic wires of austenitic stainless steel are generally superior than the Go-Cr
orthodontic wires in ultimate tensile strength, In the elongation, however, Co-Cr orthodontic
wire are superior than Cr-Ni orthodontic wires.

2. Increase in the degree of strength by heat treatment are more clearly shown in Co-Cr ortho-
dontic wires than Cr-Ni orthodontic wires. And the elongation is decreased by heat treatment
in both case.

3. The changes of the degree of strength by cooling method are not clearly shown, but in Cr-Ni
orthodontic wires, air cooling are more effective, in Co-Cr orthodontic wires, cooling effect

are scarcely shown.
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