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Fig 1. Universial testing Machine

Fig 2. The diagram of three point bending test apparatus
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Fig 3. The diagram of tensile strength test apparatus
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Table 1. Loading and unloading forces(gm) at 0.2mm intervals of deflection for 0.017X0.025 inch

Nitinol according to fatigue cycle

Deflection 0 1X10* 2X10*

3X10* 4X10* 5X10* 10X10*

(mm) Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Loading

0.0 0.00 000 000 000 000 000 000 000 000 000 000 000 000 0.00
0.2 3725 171 4125 4.92 4425 221 4675 262 4725 550 5240 4.69 5475 2.75
04 8925 1.71 9475 531 9725 310 99.75 2.06101.25 3.86105.75 4.57110.25 3.30

06 14400 200151.20 6.1315425 299157.25

1.71158.75 2.62160.50 4.04164.50 8.06

08 20300 35621050 7.32216.00 3.74216.00 14121750 3.11219.75 7.54224.00 6.05
10 26350 38727325 88127800 6.16278.25 2.06280.50 451284.75 9.39289.25 16.07
12 32350 53233575 9.95339.25 5.12340.00 14135525 3.86360.00 11.46365.25 31.98
14 38375 5.73396.75 13.82403.00 9.27407.75 3.09427.75 4.65429.75 11.47433.75 32.98
16 44175 10.21457.00 16.91467.50 15.02476.00 2.16494.75 6.02498.50 10.75500.50 38.30

1.8 501.00 11.17510.75 16.84528.25 14.59537.50 3.87557.25

287564.75 12.36579.75 32.00

20  560.25 12.97572.00 14.35579.25 21.93 60200 8.83 620.00* 7.61 640.25™ 19.41 67950** 26.00

Unloading

18 47500 9.06487.00 15.64489.25 15.95511.75 5.31523.25 7.46530.25 9.50545.75 24.11
16  405.00 9.84403.50 19.90409.75 13.12425.00 5.09439.75 7.41439.25 5.12452.50 19.82
14 32100 7.79331.00 132433150 14.48352.25 5.37371.00 6.06380.00 6.73391.25 22.12
12 259.00 8.60267.25 12.68269.75 9.98285.75 6.39304.25 3.77309.50 5.91316.25 18.26
10 20025 5.7420850 9.67215.00 9.90228.75 5.05244.75 3.69250.25 4.92265.25 14.63
0.8 14850 59715450 843154.75 862172.75 49918725 3.59189.25 5.74195.25 11.98
0.6 9875 53810575 7.6810550 7.42122.00 4.2413225 35913950 6.55142.00 7.78
0.4 54.75 505 60.25 585 61.50 4.80 77.75 3.30 8525 2.87 90.00 891 9475 4.92
0.2 13.50 4.20 1850 507 2000 4.54 3575 3.86 39.75 3.77 3950 926 4350 3.11
0.0 0.00 000 000 000 000 000 000 000 000 000 000 000 000 000

*P<0.01
** P<0,05
ik P<70,001
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Fig 4. Load-deflection diagram of three point bending test specimens (a), ().
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Table 2. Tensile strength according to fatigue cy-

cle
fatigue Strength(kg/cm?)
cycle Mean SD

0 4428 0.39
1X10* 4414 0.14
2X10* 4383 0.73
3X10* 44.06 0.65
4X10* 43.56 0.65
5X10* 43.12* 0.71
1X10° 41.89** 0.62

* P<0.01

** p<0.05

45+
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Fig 5. Tensile strength test diagram of specimens according
to fatigue cycle.
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Table 3. Elongation according to fatigue cycle

fatigue cycle | elongation(%) SD
0 12.85 0.99
1X10* 12.65 1.75
2X10* 12.57 0.89
3X10* 11.89 0.66
4X10* 11.31 0.76
5X10* 10.96* 0.44
1X10° 10.89* 0.32

*P<0.01
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—ABSTRACT -

CHANGE OF MECHANICAL PROPERTIES IN NITINOL BY FATIGUE LOAD

“Kook-Bong Ha, D.D.S, Woo-Sung Shon, D.D.S, M.S.D., Ph. D.

Department of Dentistry, Graduate School, Pusan National University

Nitinol wires are now widely used in the orthodontic field because of their unique shape memory effect
and superelasticity. But sometimes Nitinol wires are deformed in clinical use. Fatigue load is possible cause
of Nitinol deformation. To determine the effect of fatigue load to the mechanical properties of Nitinol,
various fatigue cycle(1X10%, 2X 104, 3X 10%, 4X 10*, 5X 10", 1X 10°) were applied to 0.017X0.025 inch Nitinol.

The results obtained were as follows ;

1. Applied load increased as fatigue cycle increased in three point bending test.

2. Maximum tensile strength and elongation decreased as fatigue cycle increased.

3. In SEM, brittle fracture pattern was increased when fatigue cycle increased.

KOREA J. ORTHOD 1993 ; 23(4) ¢ 725-734.

Key words : Nitinol, fatigue load



