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Abstract: In order to test the fatigue performance of ship steel/aluminum explosive welding transition joints.
Based on the finite element method (FEM), the steel/aluminum transition joint is taken as the research object,
with a focus on the fatigue strength of the transition joint interface. An explosive welding transition joint
specimen composed of three materials has been designed. And combined with numerical simulation, analyze the
stress of the transition joint specimen under test load, and obtain the location of stress concentration and easy

fatigue failure. Based on experimental research, fatigue tests were conducted on transition joints under different

stress levels to obtain fatigue fracture data of the specimens. The overall stress distribution and failure location of

the explosive composite transition joint were obtained through numerical simulation and experimental research.

Through fatigue testing, it was found that the fracture surface of the specimen appeared at the interface between

aluminum alloy and pure aluminum; the S-N curve of nominal stress was obtained by fitting the number of

fatigue cycles of the specimen. This research result can be used to guide the fatigue life prediction of ship
explosive composite structures and provide reference for lightweight design of ships.
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Steel/Aluminum Transition Joint Plate
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Fig4 Load and Constraint Methods
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Tab.3 Statistics of Convergence Analysis Results
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Tab.4 Transition Joint Sample Data Record Table

e R A NI[IE=1 ——
b —— HBRE/KN AN | EIRAN T BRAN T
1 5.83 4.77 10.60 1.06 30 812

2 45 5.83 4.77 10.60 1.06 36 505

3 5.83 4.77 10.60 1.06 102910

- 5.18 4.24 9.42 0.94 44 161

5 5.18 4.24 9.42 0.94 619 250

6 40 5.18 4.24 9.42 0.94 203 939

7 5.18 4.24 9.42 0.94 212 030

8 5.18 4.24 9.42 0.94 212 065

9 4.54 3.71 8.25 0.82 585 148

10 4.54 3.71 8.25 0.82 412 997

11 4.54 3.7] 8.25 0.82 206 095

12 4.54 3.71 8.25 0.82 222 483

13 i 4.54 3.7 8.25 0.82 1 147 003

4 4.54 3,71 8.25 0.82 80 008

5 4.54 3.7 8.25 0.82 82 238

16 4.54 E 8.25 0.82 549 527

17 3.89 3.18 g (L7 20 600

18 3.89 3.18 707 0.71 443 160

19 30 3.89 3.18 7.07 0.71 =2 000 000

20 3.89 3.18 707 0.71 =2 000 000

2] 3.89 3.18 7.07 71 =2 000 000

22 20 2.359 212 4.71 0.47 =2 000 000
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