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Application of Reinforced High Strength Steel Sheet for
Welding Tubes with Tensile Strength of 980 MPa

Takashi Matsumoto, Toshihiro Kondo, Shinichi Kodama, Susumu Fujiwara

Synopsis :

High strength steels (or HSSs) such as precipitation-hardened steels and grain-refined hardened steels have become known in recent

years as an effective means for lightening weight and boosting structural strength. Applications for these materials are endless and

include automotive chassis and panels and promise to be one answer to global environmental problems such as carbon dioxide emissions.

This paper describes a laboratory investigation into applying reinforced HSSs for welding tubes having a tensile strength of 980 MPa.

Making use of HSSs seems to be an efficient answer since it can be easily processed, has the required strength and is economical to use

compared to other structural strengthening technology.

The various properties appearing in the manufactured product such as mechanical characteristics, microstructures in the heat-affected

zone in the welded section, and age-hardening characteristics are also described here.
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Table 1 Chemical compositions and mechanical properties of
steels used.

(mass%)
No. C Si Mn |Ti+Nb| Ceq. (1\}}}:3) (1\}53)
1 0.12 0.26 1.94 tr. 048 501 626
2 0.06 0.02 0.84 0.05 0.21 474 532
3 0.07 0.11 1.20 0.05 0.30 517 614
4 0.13 0.12 1.52 0.05 0.40 5838 678
5 0.06 0.24 2.09 0.14 042 705 802
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Fig. 1 Microstructures of hot-rolled steels used.
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Table 2 An outline of experimental procedure and conditions
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Fig.2 Effect of cold rolling reductinon on AYS and ATS of
steels used.
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Fig.3 Example of microstructure’s variations according to cold
rolling.
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Fig.4 Comparison of mechanical properties between cold-rolled
steel sheets and weld tubes (No.3 steel).
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Fig.5 Variation of vickers’ hardness near HAZ in hot-rolled and
cold rolled steels using MAG weld method (No.3 steel and
No.4 steel).
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