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Improvement in Press Formability by Stretch Preforming
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Abstract:

The improvement in press formability of sheet steel is required to achieve sophisticated complex parts design, and
compatible high stregth to make lighter weight and comparable crashworthiness for car bodies. JFE Steel has
developed a new forming technology, which consists of stretch preforming and substantial main forming, to meet
these demands. The key aspect of the technology is the optimization of the preformed shape. In this paper, the effect
of the preforming was validated by two-step forming test with truncated corn punches, and by press trial of a wheel

house inner. Furthermore, a spoiler integrated back door outer is press-formed to show that the new technology is

suitable for very complicated shape parts.
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(b) Main forming
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Fig.1 Tool model of each step for truncated corn forming test
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Table 1 Mechanical properties of steel used in forming test with
truncated corn punches

Thickness/mm YP/MPa TS/MPa El/%
0.75 160 290 50
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Fig. 2 Dependence of forming limit height on number of
forming steps in truncated corn forming test
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Fig.3 Central cross section of truncated corn shape along
with cross sectional distribution of thickness
reduction measured
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(b) Two-step process
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Fig.4 Relationship between central cross sectional distribution
of thickness reduction ratio of formed part and number
of forming steps in truncated corn shape forming test
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Fig.5 Target part of wheel house inner
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Fig. 6 Initial configuration of blank and tools in main forming
to wheel house inner
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Fig.7 Preformed model B (Optimized shape) before main
forming of wheel house inner
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Table 2 Mechanical properties of steel used in press trial of
wheel house inner

Thickness/mm YP/MPa TS/MPa El/%
0.70 158 299 49

(b) Part shape
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Fig. 8 Optimization of preformed shape for wheel house inner
based on cross sectional lengths of part shape
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Fracture
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Fig.9 Fracture in wheel house inner by one-step forming
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(a) Preforming with model A (b) Main forming
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Fig. 10 Formed shapes by developed simple two-step forming,
(a) preformed with Model A, and (b) main formed

No wrinkle and fracture

(a) Preforming with model B

(b) Main forming
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Fig. 11 Formed shapes by optimized two-step forming, (a)
preformed with optimized Model B in Fig. 7, and (b)
main formed
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Fig. 12 Schematic illustration of conventional two-step forming
which consists of main forming and restriking
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(b) Main forming
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Fig. 13 Schematic illustration of developed two-step forming
which consists of optimized preforming and main
forming

HY, 1 TERTHMIEVIERE THIET 2, 20720,
IEAIR CIRIE DAL TR E 2 212725, 2 TREEIEY &
DEINCIEHAT 27201 3R 13 IR T £ 51, 1 TREEO
FEIETIR 2 EBTEIRICIS U TRt 32 Z e D EETH
%,

4. RE LFRAEIMIC K BEmEERDR L

KBTI, FBRAT —VDAKEA T—¥ Ry 2 ETTY
x— DK e IEL, BREIROAREERT .

41 RERFH

TEREHOTIREE 14 IRT AR F— Ny V7T
v 2 —D—RILERTHTH %,

AZARA T =DM EIR 15 IORTARA 7 —fAE 0
CESHD2ODIEETERSN, 0N S HPEHWVIFY
L, 22T, HEY $2 284 5 —BRIGHREDH
T, LOHIATHEROCEREOSWIZIRY LT,

B16 ICHilRED AR A 7 —ME0 v &S HOBMRE R,
BRSO Z KA 5 — 13D 2R A T —I1ZLERTOH/NS
<, HPEWHEENZ S ) EIEED EV, 2 2T, REFEY
EHL, FABELPTED 00N3 L, HYBEWEHEE 2
KA 7 —DAKF0=32°, &S H=95mm ¥ HEZEIRY L7z,



R LT IR o7

K14 RRAZT——@F BN 7 K772 —
Fig. 14 Target shape of spoiler integrated back door outer
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Fig. 15 Definition of spoiler height H and angle 6
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Fig. 16 Spoiler height H and angle 8 of target shape compared
with those of domestic and overseas cars
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Fig. 17 Initial configuration of lower tools in main forming for
spoiler integrated back door outer

(a) Preforming

(b) Main forming
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Fig. 18 Optimized preformed shape (a) and main formed
shape (b) of spoiler integrated back door outer
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Table 3 Mechanical properties of steel used in press trial of
spoiler integrated back door outer

Thickness/mm YP/MPa TS/MPa El/%

0.70 155 306 50
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Fig. 19 Fracture in spoiler integrated back door outer by
conventional one-step forming
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Fig. 20 Preformed spoiler integrated back door outer panel by
developed two-step forming
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(b) Side view
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Fig. 21 Main formed spoiler integrated back door outer panel
by developed two-step forming
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