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Abstract: Tungsten iner-gas arc (TIG) welding test was applied to 4Cr5Mo2V steel at different currents
(70,130,190 A). The effect of welding current on microstructure and properties of the welded joint were studied.
The results show that the welded joint consisted of weld zone, fusion zone, quenching zone, partial quenching zone
and base metal. With increasing welding current, the content of tempered martensite in quenching zone increased and
martensite lath got thicker; the tempered martensite and pearlite in partial quenching zone got thicker; the hardness
of the two zones decreased. With increasing welding current, the range of welding heat affected zone decreased, and
the grain size in the weld zone increased, resulting in that the average hardness decreased. When the welding current
was 70 A, the microstructure of the welded joint was fine. and the overall hardness was the highest. When the
welding current was 130 A, the microstructure of the welded joint was coarse; the hardness was the lowest, but the
microstructure had the good uniformity. When the welding current was 190 A, the microstructure of the welded
joint had the good uniformity, and the range of fusion zone and heat affected zone of welded joint was relatively
small.
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Table 1 Composition of base metal and welding wire (mass) %
K C Si Mn P S Cr Mo \
4Cr5Mo2V 0.377 0.274 0.363 0.010 0 0.001 9 4.99 2.44 0.546
QRO90 15 0.374 0.279 0.798 0.008 0 0.002 0 2.60 2.25 0.870
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Fig.1 Diagram of U-groove size (a) and welded joint (b)
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Fig.2 Microstructures of weld joint (welding current of 70 A): (a) overall morphology; (b) quenching zone; (c) partial quenching zone;

(d) fusion zone; (e)capping layer; (f) middle layer and (g) bottom layer
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Fig.3 Microstructures of quenching zone in welded joint at different welding currents
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Fig.4 Microstructures of partial quenching zone in welded joint at different welding currents
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Fig.5 Microstructures of fusion zone in welded joint at different welding currents
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Fig.6 Microstructures of different regions in the weld of the welded joint at different welding currents: (a—c) capping layer;

(d—f) middle layer and (g—i) bottom layer
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Fig.7 Hardness distribution curves of heat affected zone (a) and weld zone (b) in the welded joint (welding current of 70 A)
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Fig.8 Hardness distribution curves of heat affected zone (a) and weld zone (b) in the welded joint at different welding currents
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