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Effect of Welding Parameters on Structure and Hardness of
Welded Joint of Ultra-Fine-Grained Steel SS400

Lu Hengchang', Feng Yan®, Ma Yonglin', Xing Shuqing', Chen Zhongyi' and Ma Kui'
(1 School of Matenal and Metallurgy, Inner Mongoha University of Sclence & Technology, Baotou 014010
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Abstract The manual welding on 7 mm plate of ultra-fine-grained steel SS400 (/% ; 0. 18C, 0. 04Si, 0.43Mn,
0.022A1, 0.002Ca) has been carried out by using J442 (/% : <0.12C, 0.3 ~0.6Mn), J506 (/% ; <0.12C, 1.6Mn)
and J507 (/% ; <0.12C, <1.25Mn) welding rod with heat input 6 ~ 14 kJ/cm, and the structure and microhardness of
welded joint are observed and measured by optical microscope and microhardness tester. Results show that with increasing
alloy element content in welding rod, the amount of acicular ferrite in welded zone increases; as heat input <10 kJ/cm,
the change of size of coarse grain in heat affected zone is minor, and as heat input is larger than 10 kJ/cm, the size of
coarse grain in heat affected zone increases obviously; the microhardness of welded joint with different welding process is all

higher than the microhardness of base metal, there is no soften zone in welded joint.
Material Index Ultra-fine-grained Steel, SS400, Welded Joint, Heat Input, Structure, Hardness
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Table 1 Chemical composition and mechanical properties of Steel SS400

W53/ % I ¥ /MPa

C Si Mn P S Als Alt Ca JRIR s

0.18 0.04 0.43 0.016 0.002 0.022 0.022 0.0017 340 485
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Table 2 Chemical composition and mechanical properties of welding rod

BE&mE A B4/ % IR E/MPa

(B5) %R [ Mn Si S P iR Hhr

J422(E4303) £k4BR  <0.12 0.3 ~0.6 <0.25 <0.035 <0.040 =330 =420
J506(ES016) EE#A <0.12 <1.6 =<0.75 =<0.035 <0.040 =400 =490
J507(E5015) &€ <0.12 <1.25 <0.75 <0.035 <0.040 =400 =490
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Table 3 Welding parameters
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Fig. 1 Morphology of structure in first welded layer welding zone and fusion line (a,, b, ¢, ), juncture area between first welded lay-

er and second welded layer (a,, b,, ¢,) and coarse-grained heat affected zone (a,, by, ¢;); (a,) (a;) (a;) 1* J422, 7~10

kl/em; (b,) (b,) (b,) 2* 1506, 6 ~9 kI/em; (¢,) (c,) (c;) 37 J507, 10 ~ 14 kI/cm
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Fig.2 Distribution of microhardness on first layer (a) and second layer (b) in welded joint with different welding parameters
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