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Table 1 Chemical composition of HQS80C steel and HS —80A welding wire(%)

Materials C Si Mn Ni Mo Cu Cr Ti s P
80
HQ80C 0.14 029 1.10 0.008 0.49 0.26 1.04 - 0.018 0.015
steel
HS—-8A < 025 12 < < < ~ < < <
welding wire 012 060 18 2.5 0.6 0.3 0.2 003 0.3
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Table2 Properties of HQ80C steel and HS —80A deposited metal

o, a5y s, v Akv-40 T
Materials
(MPa) (MPa) (%) (%) $))]
HQ80C
steel 786 700 18.0 60.3 51.3
HS -80A
deposited metal 798 766 21.2 66.1 113.3
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Fig.1 Schematic diagram of fatigue test specimen
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Table 3 Low temperature (—40 T )fatigue test results of welded joint of HQ80C steel

Test Max. fatigue stress S Cycles— to — failure

No. (MPa) N x 100 '8N
1 610 94 3.97
2 566 i1 4.05
3 520 167 4.22
4 460 230 4.36
5 380 487 4.39
6 300 1369 5.14
7 220 un 5.53
8 180 8634 5.94
9 160 10000(no failure) 6.0
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Table 4 Low temperature(—40 T )fatigue test results of base metal HQS80C steel

Test Max. fatigue stress § Cycles —to —failure IgN.
No. (MPa) Nx100
1 659 150 4.17
2 575 579 4.76
3 520 3138 5.50
4 480 3311 5.52
s 450 3558 5.55
6 430 3815 5.58
7 400 6703 5.83
8 380 10000(no failure) 6.0
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Fig.2 Two types of fatigue curves
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Table 5 Stress series and cycles series based on test results

Series No " 2 3 4 5 6 ] ; .
K

Stress series

S(K) (MPa) 610 560 510 460 410 360 310 260 210

—
q:(.f'(:)"“ 3.97 408 424 436 457 480 508 534 563

X
"("(K)".; x®(K) 397 801 1235 16.61 21.18 2598 31.06 36.40  42.03
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Low temperature fatigue property and its grey forecast of
welded joint of HSLA steel

Zhang Guojiu, Cai Hongbin and Cui Fengchi
(Harbin Research Institute of Welding)

Abstract The authors took the lead in studying the low temperature(—40 T ) fatigue property (S—N
curve) of welded joint of HSLA steel, HQ80C, thus providing a scientific basis for engineering de-
sign and so also the welded structure safety. The test results were modeled and forecasted by ap-
plying. the Grey System Theory for guiding the test process and improving test precision.
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