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Fig.1 Shape and size of weld groove
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Fig.2 Microhardness measured points distribution diagram of

cross section of welded joint
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Table 1  Chemical composition of Zr-702 base metal (/%)

Element Zr Hf Fe+Cr H N C (0]
ASME SB551 <4.500 <0.200 <0.005 <0.200 <0.050 <0.150
Measured value Bal. 2.30 0.054 0.001 0.002 0.006 0.12

*2 BY ERZr2 LEMSH
Table 2 Chemical composition of ERZr2 welding wire (a/%)

Welding wire Zr Hf Fe+Cr

H N C O

ERZr2 Bal. 1.90 0.04

0.002 0.003 0.005 0.12

100 pm

K3 TIG 45 S 3% X B AL T 5

Fig.3 Microstructures of TIG welded joint: (a) base metal zone, (b) heat affected zone, and (c) fusion zone
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Fig.4 Surface macrostructures of the sample after soaking in

sulfuric acid for 2 d (a) and 180 d (b)
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Table 3 Corrosion rate of Zr-702 in 15% sulfuric acid

solution at 250 ‘C for different immersion time

Corrosion time/d Sample Corrosion rate/mm a™
2 Base material 0.05147
2 Joint 0.07774
180 Base material 0.06864
180 Joint 0.151155
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Fig.5 Microstructures of TIG welded joint after corrosion in sulfuric acid for 180 d: (a) base metal zone, (b) heat affected zone, and

(c) fusion zone
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Fig.6 XRD patterns of sample surface soaked in sulfuric acid
medium for 180 d
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Fig.7 Variations trend of hardness with distance of welded joint
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Fig.8 SEM corrosion morphologies of joints after soaking in sulfuric acid medium for 180 d: (a) base metal zone, (b) heat affected zone,

and (c) fusion zone
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Fig.9 Corrosion mechanism model of metal surface
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Study on Corrosion Resistance of Zr-702 Zirconium Plate TIG Welded Joint in
Sulfuric Acid Environment

Li Ning*?, Zhang Min*, Niu Jing®, Yei Jianlin?
(1. School of Materials Science and Engineering, Xi’an University of Technology, Xi’an 710048, China)
(2. Xi’an United Pressure Vessel Co., Ltd, Xi’an 710201, China)
(3. School of Materials Science and Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Tungsten-argon arc welding (TIG) of Zr-702 zirconium plate was carried out with 99.999% high purity Ar as shielding gas and
the corrosion resistance of Zr-702 welded joint immersed in 15wt% sulfuric acid at 250 °C for 2 and 180 d was studied by static isothermal
mass loss method. The results show that the corrosion rate of the welded joint is higher than that of the base metal in the immersion test
for different time. When soaking for 2 d, both the welding joint and the base metal have good corrosion resistance. The corrosion
resistance of welded joints deteriorates when the soaking time is extended to 180 d, and the corrosion rate of welded joints is greatly
affected by the soaking time. Further analysis results show that the corrosion of base metal in sulfuric acid medium is mainly uniform. For
welded joints, a large amount of zirconium hydride is precipitated in the weld zone and heat-affected zone, showing the characteristics of
hydrogen corrosion. At the same time, the welded joint exhibits remarkable gradient structure and potential difference, so its corrosion is
local corrosion combined with galvanic corrosion and hydrogen corrosion.

Key words: argon arc welding; zirconium; hydrogen brittleness; corrosive properties; sulfuric acid
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