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Effect of Strength on the Press-formability of Cold Rolled Sheets and the Rigidity of the
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Synopsis :

A few attempts have recently been made to use high tensile strength steels to increase
the rigidity of autobody. In this paper, effects are studied of the yield stress of the sheet
steels on the pressformability and rigidity of pressed parts to yield the following results:
The drawability is significantly improved by the increase in the Lankford value, but not
by the yield stress. The increase in the yield stress decreases the formability in
stretch-forming and stretch-flanging, body wrinkles, and shape-fixability, but improves
the anti-dentability. The duration of impact on colliding autobody is proportional to the
product of the speed and mass of the autobody, but is inversely proportional to the
buckling load. The deflection is in proportion to the product of the mass and square of
the speed, but is inversely proportional to the buckling load. The maximum absorbed
energy and the buckling load in the clash deformation of the pressed parts are in
proportion to the yield stress. Since the strain-rate sensitivity of the yield stress of the
sheet steels decreases with the yield stress, this makes the use of the high tensile

strength steel sheets to the autobody less effective at higher speed.

(c)JFE Steel Corporation, 2003
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Synopsis :

A few attempts have recently been made t¢ use high tensile strength steels to increase the rigidity
of autobody. In this paper, efieats are studied of the vield stress of the sheet steels on the pressforma-
bility and rigidity of pressed parts to yield the following results:

The drawability is significantly improved by the increase in the Lankford value, but not by the yield
stress, The increase in the vield siress decreases the formability in stretch-forming and stretch-flanging,
body wrinkles, and shape-fixability, but improves the anti-dentability.

The duration of impact on colliding autobody is proportional to the product of the speed and mass
of the autobody, but is inversely proportional to the buckling load. The dellection is in proportion to
the product of the mass and square of the speed, but is inversely proportional to the buckling load.
The maximum absorbed energy and the buckling load in the c¢lash deformation of the pressed parts
are in proporticn to the yield siress. Since the strain-rate sensitivity of the yield stress of the sheet

steels decreases with the yield stress, this makes the use of the high tensile strength stesl sheets to the

autobody less effective at higher speed.
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Table 2 Heat treatment of clash test specimen
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Table 3 Experimental conditions of formability test

I B

April 1973

3. BEHCOVWTOEBRERLER

31 Byl BYRYHLESHEEH

WE DM L TR, L {Ashs
Iswsvey7y— FiE (rfl) & EEA TH
5P, BREY RN TS
COMREC & VEETRALIh TV,
o CRHEEO LM OEERYTE, AT VY
MoOFFEEEAEE LR T AR EEL, #
OEBBRIIERIZ LV EHLLT, 75 v o F o
SEERYIE A A5, BB O LR o
=Cotey” BHRET S (Geq, £ LT HFRBMT
1, BYoFER, i, £ 4 ABHOmY, der
RLEBEELHFETLY. 759 Lbeillesd
B RIS U b 2 F7 %, Romanovsky o3
AP bk, chaT I v SHECERT

Dimension of tools Press conditions .
Test Dy T r Di 78 Lu.]; }Blank Index to evaluate formability
- (mm){mmy(mm)(mm) (1) I(mm) o o
\
Drawability 9| 0.1~ 55| ¢ . . ‘
(Circular tools) 33¢ 3.0 35.4‘ 3.0 1.01 £620 754 Limiting drawing ratio (L.D.R.)
|
_— ‘ ; . : ) L _._
Drawability | te G GO0~ oo 0o .
(Square tools) ‘ 4001 3.00 41.9 3.6 7.0 0.5 #790E 1004 Limiting blank diameter {Dg)
Shrink bh . | N ! 144. ) R
rink-stretch co- | G ~ . . .
mbined formabilicy | 209 | 40.0, 81.8 5.0 10 | §790 1920 Maximum forming height (Hmax)
_ e R - } -
Bulge test | — — | 150 5.0 %g:g . 100 — | — | Bulge height(H:)/Bulge diameter
! !
. . . iD-D,
Bore expanding test | 80¢ | 40.0| 81.8 5.0%"21“'(;; 10 | G150 | Bore expanding 1”““(“1).,_)
* x100%
o S _ a |
H I
! i ! " . . .
Body wrinkles 806 | 5.0 144.3 7.0‘ — | o0~13 #620] 2204 g;g;cﬂrfi‘;ﬁggﬂfc‘f‘ght without
Shape fixability and o | Spring back p=1—_£0.
resistance to defle- | 30001 15.0 302.4 5.0 26 10~-55| #620. 5000 Deflection to externalpload b
ction ! Proportionality limit load P

Notations : Dy : Diameter of punch, rp : Radius of punch shoulderr, D¢ Diameter of die,

rq¢ : Radius of die shoulder, r. : Corner radius of die, Ps: Blank holder force,
po : Curvature radius of punch bottom, p : Curvature radius of pressed parts
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Die radius/thickness : pa=ry/t
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Coefficient of friction in flange region: ur
Coefficient of friction in die radius region : pa
Lankford value : »
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Fig. 17 Clash characteristics (elastic body)
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Fig. 18 Clash characteristics(elastic-plastic body)
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