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T he Behavior of the Fatigue Crack Propagation

in Austenitic/ Ferritic Dissimilar Metal Joints
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Abstract: The E309 type austenitic electrodes was used in welding of 13CrMo44 heat resisting steel
to form a dissimilar metal joint. The notched three-point bend specimens (S/ W= 4) were prepared
for the fatigue crack propagation ( FCP) test. The relationship between the fatigue crack
propagation and the microstructures in the joint was studied. The results show that the path that
the fatigue crack propagation takes is in the overheated zone of HAZ, which may be attributed to
the low toughness values in the zone. The fatigue crack propagates along the fusion zone at the
region 525um to the fusion line. The martensite layer has ability to resist the fatigue crack
propagation, which indicates that the trace of FCP is mainly controlled by toughness of the
structures. The expression for fatigue crack propagation rate in the fusion zone of the Cr25Nil13/
13CrM 044 dissimilar metal joint by Paris equation is as follows: da/dN=7.07% 10 : ( K) 80
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Table 1 The chemical compositions of H
base metal and filler metal 2
Iwt% Table 2 Data and the results of fatigue
C Mn Si Cr Mo Ni S P crack propagation test
13CrMo44 [0.1210.7310.30( 1.10 | 0.43 | — ]0.021]0. 031 _ AN x 103/ Ida/ dN x NK/ (N.
i/ mm |a;/ mm s R |AP/'N N
307 0.057(1.75(0.54|23.70( — | 12.8 [0.007(0. 022 cycle 10®° mm mm~'?)
4.105 (4. 355 67 0.746 515.43
1.2 4. 605 (4. 980 115 0.652 607. 35
02-1 5.355]6. 055 19 7.368 0. 12250 | 747.38
307 13CrMo44
6.75516.903 15 2.333 898. 57
’ 1 ’ ( 7.105|7. 065 20 5.000 1050. 60
. SIW=4) 4.605(4.355| 28 1.786 744. 51
s s 10° ( 022 4. 605 (4. 967 36 2.306 (0.1(3150 | 817.72
1) 5.33015. 468 5 5.500 936. 88
2 2
4.105 (4. 355 41 1.220 618.52
) 023 0.1]2700
30 4. 605 [4. 793 51 0.735 679. 34
’ 4.105 [4. 355 140 0.357 515.43
’ 4. 605 (4. 855 150 0.333 592.74
02-5 0. 112250
| 5.105]5.355 70 0.667 652. 04
42 { 42 7 5.605]6. 105 60 1.667 754.22
2513 1CModd 4.105|4.355| 148 0.338 515.43
1 ——= 4. 605 (4. 980 140 0.536 607. 35
i 1 0. 112250
. 5 5.355]5.730 40 1.875 699. 27
° 15°
10 6. 105]6. 605 47 2.182 837.57
4.105 (4. 355 389 0.129 515.43
! 4. 605 (4. 855 293 0.171 592.74
Fig. 1 Dimensions of specimen 5.10515. 355 38 0.568 652. 04
2 0. 112250
5.60515. 855 52 0.962 717.31
1.3 6.105]6. 355 16 3.125 793.76
ZHFP421 6.6056. 855 18 2.778 884. 82
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Fig.2 Path of fatigue cracks propagation in austenitic/ ferritic dissimilar metal joint
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Fig-3 The enlarged microstructures of point “A” in Fig- 2 4 da/dN AK
Fig-4 da/dN AK curve
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