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Evaluation of Impact Tensile Strength of Welded Joints
Made of Different Steel Sheets for Automobiles
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This paper is concerned with the impact tensile strength of laser welded butt joints made by
combining different steel sheets. Three classes of steel sheets for automobiles, mild steel (HR 270),
high tensile strength steels (HR 590 and HR 780), were used in this study. Two kinds of CO, laser
welded butt joints specimens made of their different steel sheets, abbreviated as HR 270 & HR 590
joint and HR 270 & HR 780 joint, were investigated in static and impact tests, together with the three
kinds of laser welded joints made of the same steel sheets, that is, HR 270 & HR 270, HR 590 & HR 590
and HR 780 & HR 780 joint. The measurement of the impact tensile strength was performed by the
apparatus of split Hopkinson tension bar. The static tensile strength of HR 270 & HR 590 joint and
HR 270 & HR 780 joint were similar to that of HR 270 & HR 270 joint, but their impact tensile
strengths significantly incresed in comparison with the static ones due to the effect of strain rate,
especially in part of HR 270 base metal.

Key Words: Impact Strength, Impact Tensile Properties, Laser Welded Joint, Split Hopkinson
Bar, High Tensile Strength Steel
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Table1 Chemical composition of base materials.

Materials C Si  Mn P S Cr
HR270 | 0006 004 017 002 0007 002
HR590 009 037 130 002 0003 004

HR780 004 004 130 001 0000 005
(unit: mass%)
Table2 Welding conditions.
Laser type CO, Laser
Laser power 5.5kW
Shield gas Ar (flow rate 30 £ /min )
Welding speed Sm/min
30 30 30
('\l

16

Fig. 1 Configuration of tensile specimen with CO, laser
welded butt joint.
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Fig2 Transverse cross section of CO, laser welded butt
joints, (a)HR270&HRS590 and (b)HR270&HR780.
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Fig3  Average Vickers hardness distributions along
measuring line of welded joint specimens, (a)
HR270&HR590 and (b) HR270&HR780.
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Fig4 Tensile stress-strain curves in static test.
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Table3 Mechanical properties of base metals.

Test pieces oy[MPa] or[MPa] ep[%]
HR270B 165 305 57
HR590B 525 625 30
HR780B 680 785 24
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Fig5 Schematic diagram of Hopkinson bar setup for impact
tensile test.
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Fig6 Steel sheet specimen with threaded attachments
screwed into Hopkinson bars.
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Fig.7 Relations between strain rate and strain in impact tests.
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Fig8 Tensile stress-strain curves in impact tests for
(a)HR270&HR590 and (b)HR270&HR780.
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Fig9 Relations between tensile strength and fracture strain
obtained from static tests and impact tests.
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