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Table 1 Chemical analyses of steel plate
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Table 2 Mechanical properties of

and welding wire(%) welded joint
Mechanical v W%
Elemeat | C Mn si 8§ P o N p:zp:‘:f“ o,(MPa) o,(MPa) 4,(%) ¥(%)
09CUPCINi| 0.05 0.37 0.27 0.017 0.084 0.35 033 3¢  _Dase metal | 41944 33075 27.75 38.23
Weld metal | 556.15 440.02 8.10 44.70
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Fig.1 Compact — type (CT) specimen
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Table 3 Threshold values AK,, of base metal, weld metal and HAZ®* L
Stress ratio R 0.1 0.3 0.5 0.8 ‘
Base metal 8.84 7.34 5.84 4.68
Weld mretal 11.37 9.59 8.16 5.28
HAZ 10.21 9.81 8.63 5.61
*Note: The unit of AK, is MPa/m
R4 BE BSB/AKREHEHES R ME X da/dN B REX
Table 4 Expressions of fatigue crack growth rate da/dN of
base metal, weld metal and HAZ
Materials  Stress ratio  Expression between da/dN(mm/cycle) -~
R and AK(MPa,/m )
0.1 da/dN=6.0%10"7 (AK ~8.84)"%
0.3 da/dN=6.73x10"7 (AK —17.34)""
Base metal
0.5 da/dN=7.15% 1077 (AK - 5.84)*"
0.8 da/dN=8.11x10"7 (AK —4.68)*"
0.1 da/dN=3.79x107" (AK —11.37)*®
0.3 dafdN =5.05%10"7 (AK —9.59)°™
Weld metal
0.5 da/dN=8.54x 1077 (AK—8.16)*"
0.8 da/dN=8.56 x 10~ (AK — 5.28)°¢
0.1 da/dN =6.10%10"" (AK—10.21)°"
0.3 da/dN=6.82x10"7 (AK —9.81)*"
HAZ
0.5 da/dN=7.45x10"7 (AK -8.63)*"
0.8 da/dN=7.17x10"" (AK - 5.61)*%
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Fig.2 Figure of calculating mechanism of K,
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Influence of stress ratio R on threshold value AK, of fatigue crack
propagation for welded joints of 09CuPCrINi steel

Qiu Hai, Li Guangduo
(Dalian Railway Institute)

Abstract The expressions of threshold value AK,, of fatigue crack propagation in base metal, weld
metal and heat affected zone (HAZ) for 09CuPCrNi steel under various values of stress ratio have
been obtained respectively by using gradual down K technique according to Chiness Standard
GB6398 —86. It was found that threshold values in the three parts of a welded joint would decrease
with increasing stress ratio R when R<R_,,,whereas the values would remain constant when R>R,,,.
Meanwhile a calculating method for stress intensity factor K, of crack closure has been described in
detail. It was also indicated that the closure effect of the welded joint is greater than that of the
base metal. The analysis and explanation for this viewpoint have been made.
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