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Abstract : Titanium alloy has widely been used as material for glasses frame parts because it has high specific
strength. It is also light and harmless to human body. However, we have little design data about the mechanical
properties such as the creep behaviors of the alloy. Therefore, in this study, creep tests under four constant stress
conditions have been conducted with four different temperature conditions. A series of creep tests had been performed
to get the basic design data and life prediction of titanium products and we have gotten the following results. First, the
stress exponents decrease as the test temperatures increased. Secondly, the creep activation energy gradually decrease
as the stresses became bigger. Thirdly, the constant of Larson-Miller parameter on this alloy was estimated as about 2.5.

Finally, the fractographs at the creep rupture showed the ductile fracture due to the intergranullar rupture and some
dimples.

Key words : Creep rate(= 8} £ %), Rupture strain(3}ct ¥ 3-8, Stress dependence (-3-& 2]&4), Activation
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Fig. 1 Dimension of tensile creep specimen (unit:mm)

Table 1 Chemical compositions of Ti Alloy

Al{V |Fe| O | H|N C | Cu|Sn | Ti
6.2214.01( .15 | .14 [.0072{.004 | .004 | .003 | .002 | BAL

Table 2 Mechanical properties of specimen

Yield-point Ultimate Tensile Percent
Strength(MPa) Strength (MPa) Elongation
138.3 148.7 12
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Fig. 2 Schematic diagram of static creep tester with constant

load

Table 3 Experimental static creep data of Ti alloy

Temp. Stress Creep rate, Rupture time,
(°C) (W) (br-1) (hr)
70 7.825x107 over 168
80 1.082x10° "
500 w3
90 1.465x10 ”
100 2.426x10° "
70 1.235x10° »
520 80 2.113x10°% 163
90 3.138x10° 146
100 6.250x10° 119
70 1.991x10° 165
540 80 3.426x10°° 148
90 5.617x10° 118
100 1.232x10° 93
70 2.697x10° 144
560 80 5.830x10° 108
90 1.654x10° 85
100 2.615%10° 44
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Fig. 4 Dependence of creep rate on applied stresses
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Fig. 5 Dependence of creep rate on temperature
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