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The Effects of Mechanical Properties on the
Formability of Stretch Flange of Steel Sheets
Koe NakajiMA and Toshio Kikuma
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Table 1. Test materials.
Specimens Mateciale Thickness Mechanical properties Grain size
ref. No. : ( mm) Y.P. T.S. - (ASTM No.)
(kg/mm?) | (kg/mm?) | U-EL(%) | T-E1(%)
1 Cold rolled low carbon steel 2:6 L 23-8 34-3 240 45-1 85
(rimmed) C 246 34-9 22-4 43-1
2 Cold rolled low carbon steel 2.6 L 20-3 30-9 256 48-2 79
(killed) C 207 31-0 254 47-6
3 Hot rolled low carbon steel 3.9 L 22-7 34-6 24-2 44-4 9-1
' (rimmed) C 23:0 34:6 24-7 44-8
4 Hot rolled low carbon steel 3-9 L 24'5 33-6 20-5 43-6 86
(rimmed) C 25'6 33-3° 7 200 42-5
5 Hot rolled low carbon steel 3_2 L 238 35-8 :"'-‘:23'4 43-1 9-1
(killed) C 251 36-0 22-7 42-1
Table 2. Conditions of stretch flanging test.
Size of Diameter Diameter of Shape of Radius of |Blank holding Lubrication
specimen of punch central holl punch die shoulder | force
to% 500 500 | 200 § 50 § Semi-spherical | 25 60¢  |Lubricated machine
oX X mm mm emi-spherica 7y mm oil 160 on the
punch¥surface

RSN

‘a: Before tensile test
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Table 3. Forming heights in stretch flanging test.

Forming heights in stretch flanging,
Specimens h (mm)
Ref. No. . JAs annealed
As blanked |As machined| o "5
1 57-5 905 75°5
2 750 95-0 84-0
3 64-0 84-0 93-0
4 66-0 89-0 97-0
5 61-5 . 94-0 86-5
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Fig. 2. The effect of the total elongation on the
forming heights in stretch flanging.
(Type of tensile test piece: JIS 5. Tensile
direction: Transverse to rolling direction).
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ig. 2 The effect of the total elongations in tensile
tests of special type test piece with circle
~ arc on the forming heights in stretch flan-

ging.
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Fig. 3. The effects of grain size on ductility charac-
teristics after blanking. (circle test piece)

a: Propagating cracks between a void and another one
b: Propagating cracks along string type cementites

c: Initiating voids at the end of cementites
d: Initiating voids around nonmetallic inclusions

Photo. 2. The efects of carbides and nonmetallic inclusions on the

crack initiating and propagation.
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