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Research on GTAW Welding Technology of 705C Zr Alloy Thick Plate
TIAN Yongwu, ZHENG Shenqing, LI Bobo, LI Weidong, YANG Xuedong, LIU Yinqi

(Luoyang Sunrui Titanium Precision Casting Co., Ltd., Luoyang 471000, China)

Abstract : Based on the analysis of Zr alloy weldability, the welding test of 30 mm thick 705C Zr alloy plate was carried
out by using manual gas tungsten arc welding in vacuum box. The microstructure and mechanical properties of the welded
joint were analyzed by optical microscope observation, tensile test, bending test and hardness test. The results show that by
increasing the welding current properly, controlling the vacuum degree and interlayer temperature, the welded joint of Zr alloy
thick plate with high quality can be obtained. The microstructure of the weld zone is fine, dense and small strip a phase, the
microstructure of heat affected zone is not coarsened seriously, and the a phase is a little coarser than that of the weld zone.
The tensile strength, elongation of the joint reaches more than 97% , 90% of the base metal, respectively, the bending property
is qualified, and the hardness distribution of the cross section of the joint shows no brittness and hardening phenomenon.
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Tab.1 Chemical composition of 705C Zr alloy (wt%)
1% Zr+Hf Hf Fe+Cr H N C 0 P Nb
ASME B 752-01 =951 <45 <0.3 <0.005 <0.03 <0.10 <0.3 <0.01 2.0~3.0
S R S R 1.99 0.05 <0.001 0.009 <0.01 0.199 <0.01 2.21
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| 150~200°C It T8 AR IR . 30X ) M= Bk ER /mm | EEBE /A | BEEEE /(mm-min?)
mE 1 s, T 3.0 110 45~65
g B3 3.0 200 60~100
« * F 3.0 150 90~120
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Fig.2 Microstructure of each region of the welded joint
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Tab.4 Tensile properties of the welded joint
at room temperature
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Fig.3 Samples after tensile test
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Fig.4 Samples after side bending test
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Fig.3 Microstructure of the alloy with different deformation cold rolling + aging treatment
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