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INTRODUCTION

In engineering applications, micro-defects in weld metal often lead to the fatigue failure of welded structures of high-
strength steel, and severe microstructure heterogeneity of weld metal also affects the fatigue crack growth behaviour.
However, the researches on crack growth behaviour of weld metal of high-strength steel have been more focused on long
crack growth performance, while small crack growth behaviour of weld metal has been lack of understanding. This paper
takes 18Ni maraging steel as the object to analyze the effect and mechanism of microstructure characteristics of weld
metal on small crack growth behaviour.

EXPERIMENTAL RESULTS

Major chemical compositions of 18Ni maraging steel (wt %)

C Ni Mo Co Cr Si Ti Al Mn S Cu Fe
17.50~ 4.60~ 7.50~ 0.30~ 0.05~
<0. <O0. <0. <O0. <O0. <0. i
<0.02 19.00 5 20 8.50 <0.5 =<0.10 0.50 0.15 <0.10 =<0.007 =<0.5 matrix

¢ The 18Ni maraging steel weld consists of weld
metal, heat affected zone (HAZ) and base
metal.

€ The optical microstructure of base metal is
equiaxed prior austenite grains and the optical
microstructure of weld metal is dendrite.
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Base‘m.et'al o A Heat affected zone | Wé|d metaj the interdendritic region of weld metal, where
the elements of Mo, Ti are enriched. (indicated by
yellow arrow)
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Block grain

High-angle boundaries DISCUSSION AND CONCLUSION
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- Compared with base metal, the lower density of high-angle
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microstructure barriers to crack growth.
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