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Summary

Until now, clinical applications in dentistry for the joining of pure titanium have not
been able to be carried out. At long last, this has been accomplished by degrees. In this
study fatigue properties for cast titanium samples laser welded were examined. Fatigue
tests were carried out under bending from one direction on the cantilever. The main results
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obtained are as follows ;

Under repeated strain of 0.25 mm, the welded samples never ruptured and showed
greater resistance to repeated strain of 0.5 mm.

Under repeated strain of 0.5 mm, the number of stress cycles to rupture was somewhat
increased as the distance from fulcrum to welded portion increased. Furthermore, for the
most part, the number of stress cycles for samples that did not rupture at the fulcrum point

were greater than the number of stress cycles for ruptured fulcrum point samples.

A brittle fracture image with a pattern like a shell shape was shown at the fractured
surface. There wasn't a distinct difference between the shape of the welded fractured
surface samples and unwelded fractured surface samples.

It was considered that the distance between the laser welding portion and the fulcrum
portion should be somewhat longer to create conditions for greater fatigue properties of

laser welds for case of clinical application.
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Fig.1. Schema for fatigue test
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Fig. 2. Fatigue test device used.
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Fig. 3. Results of cantilever test for 0.25 mm
deflection under bending in one direction.

1.5¢
a
= — b
S B ¢
g |
< 10f
g
=
=
an =
g
-]
0

0z 03 04 05
Deflection (mm)

0 o1

Fig.4. Results of cantilever test for 0.5 mm
deflection under bending in one direction.
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Table 1. Results of fatigue test comparison of the
number of cycles for 0.25 mm deflection

(x10°)
Test piece condition
a b c d
>5.00 >5.00 >5.00 >5.00
>5.00 >5.00 >5.00 >5.00
>5.00 >5.00 >5.00 >5.00
>5.00 >5.00 >5.00 >5.00
=>5.00 >5.00 >5.00 >5.00

Table 2. Results of fatigue test comparison of the
number of cycles for 0.5 mm deflection

(x10%)
Test piece condition
a b € d
4.13* 5.07* 5.53" 6.04*
5.19* 6.75* 7.39* 6.82*
6.08* 6.98* 8.93* 8.51*
6.25* 7.53 11.44 8.99*
6.89* 8.99 15.88 11.51*

5.71€0.96) 7.06(1.27) 9.83(3.59) 8.37(1.90)

*indicates a broken specimen at the fulcrum.
d: Unwelded specimen

104 % :p<0.05
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Fig. 5. Results of fatigue test comparison of the
number of cycles for 0.5 mm deflection
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Fig. 6. Scanning electron micrograph photos of
fractured surface of welded specimen after
fatigue test. (Welded portion)
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Fig. 7. Scanning electron micrograph photos of

fractured surface of welded specimen after
fatigue test. (Unwelded portion)
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