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Study on Preparation Process of Corrosion Resistant Titanium Weld Tubes

for Nuclear Heat Exchange

Zhang Wangcheng, Lu Rongrong, Zeng Xianshan
(Hunan Xiangtou Goldsky New Materials Co., Ltd., Yiyang 413000, China)

Abstract: The titanium strip was bent by “W + double radius” reverse bending method and welded by non melting

tungsten argon arc welding, then the corrosion resistant titanium weld tube with specification of ¢$25.4 mm x0.5 mm

for nuclear heat exchange was produced. The metallographic structure, weld macro morphology, mechanical and

technological properties, chemical composition and some other properties of titanium weld tube were tested and analyed

by metallographic microscope, electronic universal testing machine and oxygen, nitrogen, hydrogen joint tester. The

results show that when the welding current is 120 A and the welding voltage is 11 V, the quality of the welded joint of

titanium weld tube is the best, and chemical composition, microstructure and mechanical properties of the tube are all

meet the technical requirements of the corrosion resistant heat exchange tube for nuclear heat exchange.
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Chemical composition of pure titanium strip

Table 1

C 0 N H Fe Ti
Each Total

Other elements

0.010 0.120 0.010 0.010 0.040 Bal. <0.10 <0.40
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Fig. 1 Schematic diagram of roller
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Fig. 2 Schematic diagram of sampling position and

size of welded tubes
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Table 2 Impurity elements content of titanium welded tubes

Other elements

Each  Total

No. N C H Fe

1 0.01 0.01 0.001 0.03 0.11 <0.08 <0.20
2* 0.01 0.01 0.002 0.01 0.11 <0.08 <0.20
3* 0.01 0.01 0.001 0.03 0.10 <0.08 <0.20
DB M$4550T <0.02 <0.05 <0.010 <0.10 <0.15 <0.10 <0.40
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Table 3 Room temperature mechanical properties of

titanium welded tubes

No. R,/MPa R,,/MPa Ao/ %
1* 455 341 36.4
2 465 332 38.0
3t 470 343 42.2
DB MS4550T =345 275 ~450 =25
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Table 4 Micro-hardness of titanium welded tubes

No. Welded joint Base metal Difference
1 1736 1540 196
27 1716 1540 177
37 1726 1520 206
DB MS4550T <1765 <1569 <294
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Fig. 3 Welded joints macroscopic of different titanium welded

tubes: (a) 1*; (b) 2*; (¢) 3*
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Table 5 Wall thickness of fusion line and weld reinforcement of

different titanium welded tubes

No. Wall thickness Weld reinforcement
1 0. 478 0.073
2" 0. 481 0. 080
3" 0. 482 0.071
DB MS4550T =0. 450 <0.1
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Fig.4 Microstructures of 3" titanium welded tube of axial
section: (a) base metal; (b) heat affected zone
on the left; (c¢) heat affected zone on the right;
(d) welded joint
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Fig. 5 Photos of 3% titanium welded tube after process

performance test
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