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Abstract

microstructure-property rule microstructual qualitative analysis of joint microstructure of 0. 8~1.5 mm St12 steel

For the prediction and control of mechanical property of laser tailor-welded blanks, combining it s

and galvanized steel sheet is constructed. The predominant influencing factor is martensite content and the optimal
control process is obtained. On the basis of the research, prediction models of mechanical properties of tailor-welded
blanks trained with welding processes and sheet thickness as input variables are put forward based on partial least-
squares regression. According to the testing results, the forecasting accuracy of tensile strength and elongation is
above 91% . Therefore, the proposed models are reasonable and applicable to examine deep-drawing steel for
demonstrative purposes.
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Fig. 1 Microstructure of welding seam. (a) 0.8 mm/1.5 mm, (b) 1.5 mm/1.5 mm. (A-ferrite; B-bainite ferrite;

C-low carbon martensite; D-upper bainite)
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Table 1 Results of microstructural quantitative analysis of seam

Specimen F /% DI-‘/‘um AF/% ADF/% B /% Dn/;im AB /% ADB/% M /% DM/,um AM /% ADM/%
a 81.58 9.18 trace 16. 08 13.50
66.18 46.03 68. 32 63.91 50. 10 1.03
b 24.21 17.01 51.58 .12 24. 21 12.01
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Fig. 2 Stress-strain curve of tailor-welded blanks
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Table 2 Mechanical properties of tailor-welded blanks

St12/Galvanized
Rm /MPa ¢ /% Remarks
Sheet /mm
0.8/1.5 330 25 Fracture St12
1.0/1.5 339 26 Fracture St12
1.5/1.5 350 28 Fracture St12
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Fig. 3 Predicted and actual value of tensile strength (a) and elongation (b)
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