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Microstructure and mechanical properties of L415/316L clad pipe joint

fabricated by free-argon welding
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Abstract:1415/316L bimetal lined pipes were welded under free- and argon atmosphere. Microstructure and the distribution of the main

alloying elements of the welded joints were analyzed by optical microscope (OM) and electron probe microscope analysis (EPMA) , the

hardness was measured by sclerometer. The results show that the microstructure, chemical composition and hardness distribution are not

affected by the size of bimetal lined pipe and gasous atmosphere, namely free and argon welding. Microstructure of stainless layer of the

welded joint is austenite and a small amount of ferrite, and transition layer of the welded joint consists of both lath martensite and austenite

similar to solid solution. The transition layer, hardness is much higher than that of carbon steel layer and stainless layer. The welding

efficiency of free-argon welding is more than traditional welding under Ar atmosphere.
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Table 4 Composition of welded joints { mass fraction, %)

Free-argon welding ($508) Argon welding (¢508) Free-argon welding (¢114.3) Argon welding ($114.3)

Element

Transition layer Stainless layer Transition layer Stainless layer Transition layer Stainless layer Transition layer Stainless layer

Cr 6.398 21.337 9.359

Ni 4.613 13.726 6.268 7.703
Mn 1.616 2.515 1. 849 1.733
Mo 0. 020 0.247 0. 090 1.198

12.729

2.515 17. 749 4.490 19.298
1.481 11.531 1. 890 11.768
1. 859 2. 020 1.416 2,095
0.126 2. 101 0.019 2.238
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Fig. 5 Composition distribution of weld joint
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(a) HFAE($508); (b) TE($508); (¢) RATE($L14.3); (d) FHE(114.3)
(a) free-argon welding ($508); (b) argon welding ($508) ;

(c¢) free-argon welding (¢$114.3); (d) argon welding ($114.3)
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Fig.6 Hardness distribution of the welded joint
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(a) ®FTE(H508); (b) FE(P508); (c) BRFEH($114.3); (d) THE($114.3)
(a) free-argon welding ($508) ; (b) argon welding ($508) ;

(c¢) free-argon welding ($114.3); (d) argon welding ($114.3)
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