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High Strength Thin Walled ERW Steel Tubes with Tensile Strength of 980MPa for Automotive Use.

Takashi Matsumoto, Shinichi Kodama, Kouji Omosako, Toshihiro Kondou

Synopsis :

Steel sheets, especially in the case of automotive usage, were required to have high strength with thinner gauge for the purpose of
weight reduction of car body from the viewpoint of global environmental problems including reduction of CO, emission. It has been well
known that solid-solution strengthening, precipitation-work hardening, grain-refining hardening and transformation-microstructure
strengthening such as DP and TRIP steels were much effective techniques to enhance the strength and toughness.

This paper described a laboratory investigation with respect to application of precipitation-work hardened steel and TRIP steel to high
strength thin walled ERW steel tubes having a maximum tensile strength of 980 MPa grade.

The use of precipitation-work hardened steel seemed to be very efficient in obtaining desirable strength easily and economically with-
out increase in cost. Otherwise the use of TRIP steel seemed to be very effective for getting excellent formability.

In addition, various properties of the manufactured trials such as static bending characteristics, results of dynamic axial collapse test,

fatigue properties and so on were introduced.
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Table 1 Chemical compositions of manufactured thin walled
ERW steel tubes (mass%)
No. C Si Mn Ti+Nb
1 0.12 0.1 1.6 0.05
2 0.17 13 24 tr
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Table 2 Mechanical and other properties of ERW steel tubes
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Fig. 1 Comparison of microstructures between No.l and No.2 ERW steel tubes.
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Fig.2 Observation of metal flow and comparison of hardness distribution in the vicinity of welded seam for No.l and No.2

ERW steel tubes.
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Fig. 3 Experimental results of static three point bending test
for No.l and No.2 ERW steel tubes.
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Fig. 4 Experimental results of static axial compression test for
No.l and No.2 ERW steel tubes.
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Fig.5 Experimental results of dynamic bending collapse test
for No.1 and No.2 ERW steel tubes.
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Fig.6 Experimental results of dynamic axial collapse test for
No.l and No.2 ERW steel tubes.
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Table 3 Experimental results of secondary working embrittle-

ment by means of tube flattening test
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Fig.7 Effect of testing temperatures on maximum load during
a flattening test for No.l and No.2 ERW steel tubes.
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Fig.8 Effect of testing temperatures on penetration depth
before cracking by means of a flattening test for No.l
and No.2 ERW steel tubes.



25

®9 —40COmmBIEE
Fig.9 Comparison of SEM fractographs of a flattening test specimens at —40C.
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cycles to failure for No.l and No.2 ERW steel tubes steel.
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