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Fig.1 Abridged general view of change in temperature of specimen during fatigue failure
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Tab.1 The experiment data and calculated result of 45# steel
( kN) ( kN) ( MPa) ( MPa) AT AT N
7 15.56 155.56 345.68 0.5 0
8 17.78 177.78 395.06 1.3 0
8.9 19.78 197.78 439.51 3.5 0
9.1 20.22 202.22 449.38 4.2 0
9.3 20. 67 206.67 459.26 5.3 0
9.4 20.89 208. 89 464.20 7.6 2.15 2174300
9.5 21.11 211.11 469. 14 10.8 5.35 873400
9.6 21.33 213.33 474.07 13.5 8.55 546500
9.7 21.56 215.56 479.01 16.2 11.74 397600
9. 21.78 217.78 483.95 18.9 14.94 312500
9.9 22.00 220.00 488. 89 26 18.14 257400
1 454 - Luong
6.
6 AT, =0.09060 - 14.0712 AT, =1.5300¢0 -312.6 45
oo, 207.40MPa, Luong 45#
o,, 204.96MPa.
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Fig.6 The stress-temperature fitting of 45# steel

Fig.7 The S = N curve of 45# steel

2 45#
Tab.2 The experiment result compare of 45# steel
o (MPa) | 206.67 | 208.89 | 211.11 | 213.33 | 215.56 | 217.78 | 220.00
0, =207. 4MPa N(10°) 10 [ 2.1743 | 0.8734 | 0.5465 | 0.3976 | 0.3125 | 0.2574
o (MPa) |204.44 | 208.89 | 211.11 | 215.56 | 222.00 | 224.44 | 228.89
0o =206.28MPa N(10%) 10 | 2.2955 | 1.2406 | 0.6465 | 0.4371 | 0.3302 | 0.2653
o (MPa) | 208.89 | 213.33 | 217.78 | 222.22 | 226.67
001 =211. 19MPa N(10°%) 10 | 1.7258 | 0.5605 | 0.3346 | 0.2385
o (MPa) | 188.89 | 204.44 | 208.89 | 213.33 | 217.78 | 222.22 | 226.67
., =201.36MPa N(10°) 10 | 2.7758 | 1.1358 | 0.7149 | 0.5206 | 0.4096 | 0.3377
o (MPa) | 188.89 | 204.44 | 211.11 | 215.56 | 220.00 | 222.22
.1 =198.57MPa N( 10°) 10 | 1.4326 | 0.6707 | 0.4591 | 0.3924 | 0.3555
10
3
Tab.3 The fatigue results by infrared thermography
( MPa) 1 2 3
508. 64 265300 265300
503.70 238500 337700 288100
498.77 330200 330200
493.83 334600 409600 355500 366567
488. 89 257400 437100 392400 362300
483.95 520600 560500 312500 464533
479.01 459100 646500 397600 501067
474.07 714900 1725800 546500 995733
469. 14 670700 1240600 873400 928233
464.20 1135800 2295500 2174300 1868533
454.32 1432600 2775800 2104200
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On the Rapid Determination of 45# Steel Fatigue
Behavior Based on Infrared Thermography

WANG Qing#hi HUANG Fang DING Hua
( Institute of Mechanics Chinese Academy of Science Beijing 100190 China)

Abstract: As a non-destructive real4ime and non-contact testing technology infrared thermography is widely

applied in fatigue research area. This new method solves the problems of traditional test method such as long

cycle of experiment huge amounts of specimen and high cost. Measurement of temperature variation on

surface of 45# steel was carried out the fatigue limit was established by rapid measuring method and fatigue

life equation was obtained by constructing relation between the accumulated plastic work and the plastic

temperature rise.

Keywords: fatigue energy theory; thermal dissipation; fatigue limit; prediction of fatigue life S — N curve



