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Fracture Limits in Stretch Bending of
High-Tensile Steel Sheets

Tetsuo Naka™ , Takanori Kurose **, Kouhei Harada***, Ryouji Iwasaki ****
Abstract

The purpose of it is to decrease the weight of the vehicle advanced the use of the high-Tensile steel
sheet. The problem in the forming process of this material is that it is easy to crack, and the spring back is
large. Therefore, it is extremely important to clarify the forming limit of the high strength steel sheet in
experimental and theoretical. The stretch bending tests of 590-980MPa classes high-Tensile steel sheets
were done, and the forming limit was investigated and discussed. Experimental conditions assumed that
the punch speed was constancy, went span of the specimen in 60 and 100mm, and the punch tip radiuses by
2,4, and 8mm. The calculation requested the height of the forming limit hmax (distance pushed from the
punch contact part to the break) and the forming limit section line length ratio L/LO (L: limited wall length
of a sheet, LO: initial wall length). Moreover, a practicable estimate calculation was done from the ultimate
load condition. The predicted limited wall stretch, as well as the limited forming height, was in good
agreement with experimental results.

Keywords : sheet metal forming, stretch bending, high-tensile steel sheet, fracture limits, limited forming
height
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Fig.3 Specimen geometry
Table 1 Mechanical property
A-590MPa | A-780MPa | A-980MPa | B-780MPa | B-980MPa
B [mm) 1.0 1.0 1.0 1.4 1.4
n fi 0.177 0.173 0.126 0.167 0.155
s H 0.730 0.732 0.817 0.732 0.817
Y » 7 #[GPa)] 206 206 206 206 206

3. RBIER

Fig41Z At #D =100mm, Fig5/ZB4:#D ~=100mm,
Fig6lZ A#t#D =60mm, Fig7\ZB#:#D ~60mm®ifHE &
WA B DO BIRE R o HREEDS A9 5 T L AT A
AL, Aba—23H 5 EdRENT, $72,
ISV F I PREDNE L R BIHES T, HERTAEIERE
%D, Aba—=27 P LTI, 2OTEhH, I
PEIGREE LA ISPV 5 2 EAVRE NIz, FigdlZA
AEED =100mm O AR #E, Fig9iZBHERD ~100mm®
SREE & AT EDOBREZ IR T, N FEEINSI R D
2o, RAMEIMET T2 L0brol, 2O L
Mo, BMEIHEV ER LSy FREIRE VI LM
BREWZ EZIRL

Fig10IZA#8D =100mm, Fig111ZBA#D ~100mm
OWNFIMIEE IIRIE 3> Fm 8 & RIERR
S OEBREREL ) HS NIRRT RS Xl Hign
TELTBY, HFPMITER Sy FRm b Eavhs i
HEREL D, Figl2lZ AFHE, Fig131ZBAHE O il
TNTRE & Bl W BR AR W AR R S O B R L D G o /-
Ry, Ziud, HFIMLEIKE L 252Nk
BRAE S, WIHHELE DI TFTsZ 2R L, %
72, n AV EIVWH DI EERNZ L 2R L7



RO TR Y M PR IRSY (p - S - R - SR 19

75

70 |

65 -

60

55

Rupture included angle 6 (°)

50 ! 1 1 1 1
500 600 700 800 900 1000 1100

Strength (MPa)

Fig.4 Relation between strength and breaking angle
(Dp=100mm-A)
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Fig.6 Relation between strength and breaking angle
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Fig.8 Relation between strength and Maximum load
(Dp=100m-A)

75 T

[}
\
\

@
o
T
Q
1
1
|
B
1

Rupture included angle 6 (°)
&a

1

1

1 1 1 1 1
500 600 700 800 900 1000 1100
Strength (MPa)

Fig.5 Relation between strength and breaking angle
(Dp=100mm—B)
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Fig.10 Limited forming height h, _of experiment
(D p=100mm—A)
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Fig.12 Limited wall stretch L/L, of experiment
(Sheet of A-co.)
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Fig.11 Limited forming height h _of experiment
(D = 100mm-B)
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Fig.13 Limited wall stretch L/L, of experiment
(Sheet of B-co.)
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Fig.14 Comparison of limited wall stretch L/L between
experiment and calculation (Sheet of A-co.)
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Fig.16 Comparison of limited forming height h
between experiment and calculation
(D~100mm-A)
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Fig.15 Comparison of limited wall stretch L/L  between
experiment and calculation (Sheet of B-co.)
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Fig.18 Comparison of limited forming height h,
between experiment and calculation
(D =60mm-A)
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Fig.19 Comparison of limited forming height h,
between experiment and calculation (D d=60mm—B)
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