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Development of Shape-fixing Technology for Stamping Parts
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Summary

In applying high strength steel sheetld HSSO to automotive inner body parts, difficulty occurred in
assurance of shape-accuracy, especially side-wall warps, in press forming, because uneven residual
stress is apt to become uneven in thickness with an increase in tensile strength. A new press forming
method was developed for ensuring shape-accuracy of draw parts with HSS of very high tensile
strength such as 780MPa. In the new method, step drawing method was combined with crash forming
method by applying cam flange die structure to drawing dies. This method was applied to the

“ Frame-B, Front” of Tribute etc., which has led to shortening of a stamping-die preparation period.
Moreover, with the* Frame-B, Front”, application of a 590MPa class HSS was capable of being made
for the first time with in-house processing parts, and the thickness of parts was capable of being

held down to 1.4mm03 it contributes to weight reductionl]

gooOo0oooobooooobbOOooobOdzeon

JIoMPal O 0 0O0COOO0OOOOO0OOODOOOCOOO0O0
cooboooobobooobooobooOooooboOooon gobooobooooobOboOoobooooooooon

oobobooooooocooboocOooboooooooooon oboboobobOoboobOobobobOoogésdoon

coboboooooooooboooboooooooooon 440MPall O 590MPal D0 OO OO0OOOODOOOOO

gooobooocoooboooooobOoboooooa gobooocoooboogo

coboboooooooooboooboooooooooon

coboboooooooooboooboooooooooon

gooobOoocooobOoOooOoocobOoboooobooon

gboooog

000000000000000000000000®
Body Engineering Dept. Sumitomo Metal Industries, Ltd.

— 229 —



oobooooooocoooon

No.2100 20030

Fig.1 Side-wall Warp of Stamping Parts"’
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Fig.2 Mechanism of Side-wall Warp”
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Fig.3 Effect of Binding Force on Side-wall Warp"”
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Table 1 Comparison of Shape-fixing Effect in Conventional Method'"’

Method Crash Forming Variable Blank Holder Force (BHF)
Material
Pad Die
N, Die
Initial Material Initial )
stage stage Punch ﬁ f Blank
Punch Holder
Illustration LOW BHF
Latter Latter T
stage stage
HIGH BHF
Plastic strain in side-wall is small, | The stress distribution in side-wall is equalized,
Mechanism | because only a little bending moment | because enough tensile force is given to the part
works on the part. by high BHF at the latter stage.
Advantage | Die structure is simple. Applicable even to complicated-shaped parts.
Dis- Difficult to be applied to curved parts. . . . . .
. o . . Additional investment to equipment is required.
Advantage | (There is a difficulty in wrinkle control)
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Fig.4 Forming Procedure of Developed Method"
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Table 2 Mechanical Properties] thickness:1.6mmC}"

Material YP TS El n r
Grade Type (MPa) | MPa) | (%) | -value | -value
270 Interstitial Free 157 282 55.2 | 0.275 2.25
440 Micro Alloyed 370 450 36.7 | 0.180 1.25
590 Dual Phase 413 609 31.7 | 0.173 | 1.04
780 Dual Phase 439 786 26.7 | 0.175 1.05
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Fig.5 Dimensions of Die Profiles”
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Table 3 Forming Conditions"”

Case Die Profile

Die Motion Lubricant

Developed(Double steps) | Two steps Developed Rust preventive oil

Developed(Single step) One step Developed Rust preventive oil

Drawing One step | Step bead drawing| Nihon Kohsakuyu No.640

35mm|
40mm. I

fpa

Punc}j Puncm

(a) Developed (b)Developed(Single step)d
0 Double Stepsl Drawing

Fig.6 Measuring Methods of p ¢/
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Fig.7 Effect of Developed Method on Side-wall Warp"
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Table 4 Mechanical Propertiesd thickness:1.2mm("

Material

YP

Grade

Type

(MPa)

TS
(MPa)

El
(%)

n

-value

r

-value

T80RA

Retained Austenite

467

799

31.8

0.242

1.10
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