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Solid-state Welding Technology Research for 40Cr and Cr12MoV after Laser Quenching
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(Luoyang Institute of Science and Technology, Luoyang 471023, China)

Abstract: By use of solid-state welding experiments for 40Cr steel and Cr12MoV after surface laser quenching pretreatment
respectively, the influence of welding process parameters such as temperature, welding time, strain rate, heat preservation
process on the quality of welding was discussed. When the welding temperature was low, the tensile strength was low. But the
welding temperature was too high, the oxidation stability was low, and meanwhile productivity would decline and it went a-
gainst energy saving. When the welding time was too long the grain grew larger, the joint intensity decreased. Surface micro-
structure was refined significantly by surface laser quenching, and the superplasticity mechanism displayed fully. The experi-
mental results showed that when preloading stress was 56. 6 MPa, heating temperature was 800 ‘C , welding time was 5 min,
holding time was 10 min, high quality solid-state welding could be obtained.
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Fig. 1 The surface morphology and deformation diagram
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Fig. 2 Effect of welding temperature
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Fig. 3 Effect of welding time
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Fig. 4 Effect of initial strain rate
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Fig. 6 Fe-C phase diagram
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