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Abstract: \In-order to improve the prediction precision of total strain life equation in a

wide range of fatigue life with the equation parameters having definite physical significance,

the relationship among parameters of total strain life equation, monotonic ultimate tensile
stress and percentage reduction of area was established based on the physical significance of
the fatigue strength coefficient and the fatigue ductility coefficient of total strain life equa-
tion. Parameters in the total strain life equation for TC4, GH4169 and GH901 alloy were fit-
ted and fatigue life predictions were carried out combining with monotonic tensile and fatigue
test data. The results show that fatigue life predictions using the total strain life equation

with the parameters fitted by the developed approach give better estimation within a scatter

band of about two for TC4, GH4169 and GH901 alloy.
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Table 1 Material parameters of TC4, GH4169
and GH901 alloy!'*'*]
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Table 2 Fatigue tests data of TC4 alloy smooth specimen

at room temperature!'?

N AE i Ak W6 N I iR A
Ag 2 Ni/cycles 6,/ MPa
0.08568 95 1092
0.07774 113 1064
0.06576 143 1037
0.04572 294 1005
0.0259 765 1022
0.02156 1443 957
0.01736 2720 932
0.013758% 10000 740
0.011766% 20000 640
0.0116 29482 666
0. 0086247 100000 470
0.'007 798% 200000 425
0. 0065142 1000000 355
0..006 4229 2000000 350

®3 GH4169 &% 650 C ZHERBIRHEFTRBEIRE"
Table 3 Fatigue tests data of GH4169 alloy smooth

specimen at 650 ‘C '*]

o TC4 &4 GH4169 &4 GH901 &4
- €+ (650°C) (500°C)
E/MPa 109000 153000 170000
K'/MPa 1420 1481 2220
7 0.07 0.098 0.15
of 1564 1229 2140
b —0.07 —0. 065 —0.13
f 2. 69 0.138 0.218
¢ —0.96 —0. 657 —0.74
o,/ MPa 969 1155 1067

o' % 45.5 38 24

I AR R Ak A AL AR
A 2N;/cycles 6,/MPa
0.04236 30 985
0. 02526 100 911
0.01754 300 848
0.01318 1000 784
0. 01094 3000 730
0. 009 44 10000 675
0.008749% 20000 640
0. 0085 30000 629
0. 00772 100000 582
0. 007055 200000 535
0.006498% 1000000 495
0. 006295 2000000 480
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Table 4 Fatigue tests data of GH901 alloy at 500 °C ['*]

RN AR S AL Sl RN
Ae, 2 Ni/cycles 0,/ MPa
0. 00804 8447 690
0.0077% 10000 620
0. 007 12772 633
0. 0065147 20000 540
0. 006 04 70502 538
0. 0046067 100000 390
0.004 82 141408 440
0.004126% 200000 350
0. 0035327 1000000 300
0. 003308% 2000000 281
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Fig. 1 Fitting curve for fatigue tests data of
TC4 alloy
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Fig. 2 Fitting curve for fatigue tests data of
GH4169 alloy
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AR S B A5 B0 95 55 5 B R BIORE 55 M R
B, FLAH 5 o VR B A B T 24 N T D 2 L AR
BN E T R ef= 2.69 ,MA SCH
B ef= 0.3918, HAT R W9 B & X, 9% 9F
SR PBE i BORITE 57 SIE P i B8t 7 38 U A
PRI SR FHZ 7 1 0L 205 SR A ol FARL

x5 AXFTEMEMN TC4,GH4169 K GHIO1 & &M IS
Table S Material parameters of TC4, GH4169 and GH901 alloy fitted by method in this paper

S8 TC4 &4 (i)

GH4169 &4 (650°C)

GH901 &4 (500°C)

of» a/MPa 1646.75, 1777. 98
b —0.11046
€y & 0.3918, 0.607

c —0.63159

1747.42, 1862.9

1302. 82, 1403. 95
—0.09282 —0.1081
0.2587, 0.478 0.1852, 0.2744

—0. 88588 —0.5673
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