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Impact of Heat Input on the Structure and Properties of TTS443 Ferrite
Stainless Steel Laser Welding Joints
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Abstract: Laser self-fusion welding experiments were conducted on 1.5 mm thick hot-rolled TTS443 ferrite stainless steel
sheets to study the effects of different welding heat inputs on the joint structure, microhardness, and static tensile properties.
The results show that as the heat input increases, the average width of the fusion zone increases. The fusion zone has a
coarse ferrite columnar grain structure, while the base metal zone has a fine and uniform ferrite structure. Although the grain
size in the heat-affected zone grows significantly, it is close to that of the base metal. When the welding heat input is less
than 20 J/mm, the weld is not penetrated; when the welding heat input is greater than 20 J/mm, the weld formation is good,
but as the heat input increases, the color at the fusion line deepens, reducing the aesthetic appearance of the weld. When the
welding heat input is 24 J/mm, the joint formation is aesthetically pleasing. The microhardness shows a decreasing trend
from the center of the weld to the heat-affected zone and all the way to the base metal, and the static tensile properties reach
more than 95% of the base metal, meeting the requirements for actual production applications.
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Table 1 Chemical composition of TTS443 ferritic stainless steel (wt. %)

C Si Mn p S Cr Mo

Al Co Cu Nb Ti \% N

0.005 0.38 0.094 0.015 0.001 20.95 0.006

0.025 0.024 0.42 0.24 0.18 0.029 0.013
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Table 2 Mechanical properties of TTS443 ferritic stainless steel

BUHisi B/ MPa JEAREREE/MPa K2/ Y
480 330 32 150
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Fig. 1 LAPRISS panasonic laser welding system
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Table 3 Welding heat input
FERGS  OETIR/W SRR/ (meminT')  #EAHY(J-mm™)

1# 2500 6 20
2# 3000 6 24
3# 3500 6 28

7 T HI=(P/V) x0. 8 (G 48 #ak F4E A 80%) .
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Fig.2 Weld forming under different welding heat inputs
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Fig. 3 Microstructure of weld fusion zone
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Fig. 4 Microstructure of TTS443 welded joint under different heat inputs
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Fig. 5 Microhardness distribution curves of welded joints under dif-

ferent welding heat inputs
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Fig. 6 Sampling and size figure of tensile samples
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Table 4 Tensile strength of welded joints under different heat inputs

5 P A/(T-mm™) iR/ MPa
LA — 480

1# 20 475

24 24 477

3 28 470
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Fig. 7 Cracking figure of welded joints
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Fig. 8 Tensile fracture morphology of welded joints under different heat inputs
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Fig. 9 EDS analysis of sample 3#
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Table 5 Energy spectrum composition analysis (wt. %)

% Fe Cr Ti Nb N
3 66.46 8.85 2.05 8.79 10.94
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