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Abstract: The cracking mechanism of grade 800 MPa steel for automobile torsion beam during girth
and weld straightening were studied by OM, SEM, TEM and EBSD. Thermos-Calc thermodynamic
software and J Mat Pro software were used to calculate equilibrium precipitated phase in steel and TTT
curves. The microstructure and nano precipitates of experimental steels with different compositions
were observed. The results show that the main reasons for cracking of experimental steel during girth
and weld straightening are as follows: the addition of Cr, Mo and V elements in the 3" steel makes the
TTT curve of the steel shift to the right, improving the stability of austenite and generating a large num-
ber of lath martensite and lath ferrite with high density dislocation during cooling after rolling.
However, the amount of equiaxed ferrite is less and the grain size is uneven, so the tensile strength is
higher. High density dislocation in lath martensite and lath ferrite results in the decrease of plasticity and
toughness, and then causing crack in girth and weld during straightening.

Key words: automobile torsion beam steel, Nb-Ti micro alloying steel, cracking mechanism, micro-
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Table 1 Chemical compositions of used steels %
% C Mn Si Als N Nb Ti Mo \ Cr
1" 0.069 1.75 0.09 0.046 0.004 0.05 0.11 0 0 0
2 0.045 1.50 0.05 0.032 0.004 0.03 0.09 0.17 0 0
3 0.060 1.56 0.10 0.045 0.003 0.05 0.07 0.03 0.23 0.13
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Table 2 Mechanical properties of used steels
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Table 3 Calculated phase transition temperatures

ke Fs/C Ps/C Bs/C Ms/C M¢/°C
1 838.4 670.6 618.5 4512 344.2
2 854.1 676.2 630.7 463.0 356.9
3 847.4 688.3 619.1 451.7 344.8
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Fig. 1 Optical microscope morphology: (a)1” steel; (b)2” steel; (c)3" steel
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Fig.2 SEM microscope morphology: (a)1” steel; (b)2* steel; (c)3" steel
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Fig.3 TEM photos showing ferrite grains and dislocation: (a)1” steel; (b)2* steel; (c)3” steel
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Fig. 4 EBSD microscope morphology: (a). (b). (c)ferrite grains; (d). (e). (f)grain boundary orientation
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Table 4 Grain boundary length of three steels
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Fig. 5 Calculation results by Thermo-Calc: (a)1” steel; (b)2* steel; (c)3’ steel
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Fig. 6 TEM photos showing and compositions of precipitates: (a) (b) 1 steel, (c) (d) 2 steel, (e)(f) 3" steel
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Fig. 7 Precipitates size distribution in steels
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