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Effect of Manufacturing Condition of Hot Rolled Steel Sheet

on Formability of Steel Tube for Automobile

Soichi Izumi, Kuniyoshi KAITA,

Hedetoshi TAREDA, and Kydichiro NISAWA

Synopsis:

The effect of manufacturing condition of hot rolled steel sheet on the formability of steel tube for auto—
mobile was studied.

The steel tubes used in this investigation were classified by the tube sizes; 75¢ X 1:6 mm and 45¢ X 5-0 mm
(tensile strength range from 30 to 60 kg/mm?).

The main results obtained are as follows:

(1) An intermediate stage microstructure at the welded parts is found when carbon equivalent (C-+1/78i
+1/4Mn) of steel is above 0-28%, and it is remarkable in the case of a higher tensile strength, thinner
thickness tube.

(2) The 90° flattening value and flaring formability of steel tube deteriorate when tensile strength of
the material increases. '

In the flare forming test of thicker tubes, when the tensile strength of the material increases above 50
kg/mm?, the position of crack transfers from the non welded part to the welded part, and the formability
decreases remarkably.

Expanding formability is more intensely affected by the non-metallic inclusions and the banded struc—
ture than by the tensile strength of the material.

(3) The formability of steel tube is closely related to [Coq(%) +5(8% +1/2P%)] of the material, rega—
rding the expand forming, however, it is necessary to estimate the coefficient of 8%, and P% to be higher
than in this formula.

(Received March 8, 1974)
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Tube size Tensile strength Type of Ceq (%)
(mm) ( kg/ mm?) deoxidization Low § (C+1/78i-+1/5Mn)
30 Rimmed — 0-081
Al-killed O 0-145
45¢ x50 45 Al-semi killed — 0'310
Al-Si-killed O 0-309
50 Al-Si-killed — ? 0-410
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| 50 7 O 0-446
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(1) Flattening test
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(2) Flaring test

(3) Exponding test
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Fig. 1. Method of forming test.
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Fig. 2. Distribution of hardness at heat affecting
zone (H.A.Z.) of weld.
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Fig. 3. Relation between maximum fhardness of
welded parts and carbon equivalentZof
specimens.
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Fig. 4. Relation between 90° flattening ratio and
tensile strength of hot rolled steel sheets.
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Fig. 5. Relation between flaring value and tensile
strength of hot rolled steel sheet.
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Fig. 6. Relation between expanding ratio and ten-
sile strength of hot rolled steel sheets.
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Fig. 7. Effect of S content on formability of steel
tube (tube size 45¢ x5 0mm).
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(tube size 45¢ %50 mm)
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Photo. 5. Microstructure of crack at welded part after forming test.
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