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Effects of Multiple Post Welding Normalizations on Microstructure and
Hardness of Heat Affected Zone of Ultra-Fine Grained Steel

ZHANG Guifeng, MIAO Huixia, ZHANG Jianxun, PEI Yi, XIAO Kemin, YANG Yongxing
(Institute of Welding Research, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: To investigate the refinement of the grains in the coarse grain heat affected zone
(CGHAZ) of 400 MPa ultra-fine grained steel joints welded by gas tungsten arc welding
(GTAW) with air cooling and water cooling, post welding normalization treatments (PWNT) are
performed respectively for three times. The microstructure examinations show that the grains of
CGHAZ are remarkably refined after the first PWNT, however the grains in the fine grain heat
affected zone (FGHAZ) and base metal are slightly coarsened. The grains can not be further re-
fined after the second and third normalizations. The cooling conditions after welding exert less
effect on the microstructure in heat affected zone(HAZ). The results of micro-hardness test indi-
cate that the joints hardness decreases greatly after the first PWNT, so that the whole joints
hardness is below the original hardness of base metal. Further PWNTs have less effect on the
hardness of HAZ. Among all specimens, after the first PWNT only the HAZ hardness of the
joints with water cooling is equivalent to the hardness of the original base metal. Multi-normaliza-
tion post welding ought to be avoided since the grains in the HAZ can not be refined further, on
the contrary, coarsening and softening may arise.
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