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Abstract : Titanium alloy has widely been used as material for automotive parts because it has high specific strength.
It is also light and harmless to human body. But, we have little design data about 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 7.5. And for the last, the fractographs at the creep
rupture showed the ductile fracture due to the intergranullar rupture.
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Table 1 Chemical compositions of Ti Alloy Table 3 Experimental static creep data of Ti(a) alloy
Fe 0 C N H Ti Temp. Stress Creep rate, Rupture time,
0.3 0.25 0.1 0.03 | 00125 | BAL. (°C) (L) (hr') (hr)
170 4.519x10° over 168
3
Table 2 Mechanical properties of specimen 400 180 6.122x10 n
3
Yield-point Ultimate tensile Percent 190 7.323x10 ”
strength (MPa) strength (MPa) elongation 200 9.354x10” "
220 300 30 170 8.431x10° n
415 180 0.014 ”
2 % A= 7HE 9B AAANN T, FES} A= o 0010 L7
. B - 200 0.02 113
F wo]7] 98 JFRolA dA3} A= 1,020°C 170 0.02 151
off A 1A 7HE<t 8-A| 3} %] 2] & 4y (water cooling) 0 180 0.028 140
& 39 7 F AR dal o] SuigEE F 190 0.035 115
Q3 FAzA e gz o WA 7)7] 98t 200 0.049 90
o] 560°CelA 308 E¢t AAE A F = 70 o 12
180 . 102
ing)-S A X 3Y A 71 AA A 445
(furnace cooling) < 13+ ch Al A e 7] A A ™ 0.063 =
]
£ Table 29} 2. 200 0.083 46
32 ElEhs ghae UYL HEXRD) dolr 7] 91ate] 400°CR 5 15°Ce] 2E=7HA 0

Elebg Al o] M9 A7 A Aol e & 2 A 415,430 2 445°Ce] 4714 Lz o
218 9J8ke] XRD(Scin. Tag. DMS-200)Z o]-&3}3) 2 dAstdlon, §8-2 170, 180, 190 R 200 Mol
o} By Alg e &, $¥ ] Av)d AT AR 474A) 2718 A8t HAH R 167149 =3
2 g83slglom, 554 20+ 20°~90°, scan step Bhoj A Al FL A ST AlE =72 Table 39
2 0.05°, scan &8 5/minZ A3t} S FHAE T YR ATH A @R FAF AR B(SEM) .2 3

oz ahark e Bl o] S BT
3.3 T2 ZAIE AHX| 4, Ms|AT} 9 DR
P4 A]3= Andrades} F. Garofalo™'” o] 23t 41 ElEls S2e fUUANE 24
g awyel 2= 4978 e8sAch” AE7) B}y &2 Cxure| g Aoz Hol el
ol ME 2= B8 Y Ao o, AlFEHLE 7} FxANA 52 o-TiAte] 537} Fig. 19 Bl
Aol W el FAE T AES EMW 2 ANY AR BEH | Urhte 1S S g
oo ol YAD ANPLES FAHES A 2o,
Bl SRR} LIC o5tz ZAEE ohi=
A2 E ol dAsgch g AgHe 2 .
2] W LVDT(H 87h A5 07 88 s
atod 10.5m7H A &4 715 tEE slgiTh 2 .
£ T . .
34 Ay .
Ze) ARl AP e) Feke BERZ 1A H L ole
713, AANE AP Sl AA A P e T
AYZIAY G2 AP A= S Fig. 1 XRD patterns of carburized Ti(a) alloy
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Fig. 7 SEM m1crograph of static creep rupture after creep
test under the various stresses
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