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Table 1 Chmical composition of HQ-60 steel and E6015H electrode deposited metal (%)

Element C Si Mn Cu Ni Mo \% S P

HQ—60 steel 0.15 0.24 141 0.01 0.31 0.18 005 0013 0.029
E6015H deposited metal 0.04 0.54 1.31 1.37 0.18 0.20 0.20 0.014
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Table 2 Mechanical properties of HQ-60 steel and E6015SH electrode deposited metal

N
g

Mechnical properties a,(MPa) 0,(MPa) a(%)
HQ—60 stecl 552 648 21
E6015SH deposited metal 530 665 24
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Fig.l Residual stress distribution in test plate and specimen
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Fig2 Curves of crack growth rate in weld metal
of steel HQ-60 under two high stress ratios
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Table 3 Maximum miscarriage of comparison of calculatiry da/dN with measured da/dN(%)

Meterial HQ-60 D36

Stress ratio 0.267 0.244 0.091 0.297

By the formulas (6) (7) 5142 48.30 18.47 32.10

By the formula (8) 45.80 4197 14.52 21.61

By the formula (14) 7.94 9.83 3.29 7.60
b # #®

(1) 38 5 x4 HQ-60 #IAAR AN A (9 45 QR 5 A% B2 7 U iR 2R A5, 1AAR B9 foc KER A& B2 24 2 i
FEAT 4 ~ 10 4%, T fin TG IAAE B AR SR 5 AR R (U JE R AR FR (9 3.5%, BT A3 F # B2 07 B R A9
O R T LA B At

(2) % F HQ-60 MR RO RERKRIER, 7 r/a<0.02 B, da/dN #) 2 (L HL 4 FF
& Paris 2230, 7 0.02<r,/a<0.1 B/ EEERA, HRAALR BN HEERTEER
W, AT 8 Paris AT R BHE R da/dN, H 585 LW EIBRIFHY) 4, 208 B SH

B F bRt T 7 .
(1995 - 6 S1 10 H e e H)



4 W R AT HQ-60 MBS E T RAY Rt 195

5 £ X W

1
2
3

R B EWMAF R LR, HQ-60 HURHA X JEF i, 1990

Sandifer J P, Bowie G E. Experimental Mechanics, 1978, 18(5): 173

FERRSE R R EOAR JEnt AU b i iR, 1988,184 ~ 194

B.M. Tpypakos Vcramocts cBapmux coemmemiii, HaykoBa myna, 1973

Pans P C. Trans ASTM. 1963. 85. 528

Seeger T E. Eracture Mech, 1979. 11: 79 ~ 103

B FE AR T BRSO S TR — R O7 R LRI EE R 21990, 11(4): 337 ~ 340
REE D36 MRS HRE LR H R RIMRMNTIIT, KIL T#B 103, 1989,

Fatigue Crack Growth Rate in Weld Metal of Steel HQ-60 Under High Stress Ratio

Gao Jiming, Huang Yuhua, Liu Rongxuan, Chen Jiaquan

( Northeastern University, Shenyang)

Abstract It is concluded that the residual stress in specimen welds is quite little, through
measuring the stress in the HQ-60 steel test plate and specimen. Therefore the residual stress
affect on the crack growth rate can be neglected, when crack growth rate of the specimen under
high stress ratio is investigated. According to the results of the crack growth tests in the weld
metal, a crack growth formula in linear elastic range (LER) is obtained. In the paper a
modificative method of stress intensity factor in small scale yielding range is provided, so the
formula in LER can be also used. Using the method, life calculation of welded structures can
become convenient.
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