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Development of Forming Technology of Ultrahigh-strength Steel Sheet
Contributing to Evolution of Automobiles
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Fig.1 Examples of auto-body application parts of developed
press-forming technology. (Online version in color.)

FABIEE (BR) bl Rk
WEEBE ) a—vavE )E’ibklgﬁij
#F  Takashi Miyagi

mﬁﬁﬁﬁA%®%%E~%m%mﬁﬁﬁﬁﬁék%itg
Fig LR & 512, SMHEEAERICIE (1) LR TROE
Lt%A%a()@%maéﬁﬁéﬁiﬁﬁ%$®%6m7
Y VDRII2MIHETH 5. ZhEKEAHITEN - LboE
AL CH 5,

Z 2T KA (D Q) 2HT 2 BIEEMO & 5 7% 5 &l
LD 728, MITHA % ik & U =BRIcI O MlA 7=, #i7-
7 A2 L3RR TSR - S T2 TR ORI ] o
RD SRR ET 72, DEL, ZhORB TENKET 55
WREEBM O BN 7 ERE A I S 20 L7z, 20 BT, B/
A 7 v & OISR E 2 10, BAF L2 7 v
DI TIEORUIEAFGEL 72, Zh5 (1), (2) OEE-
EREETMPIRIZDOWT, Theh2ms, 3| TRTT %,

2> LTFRESBESTS
B OEEE(L

AY 7 —R/FRBY 7 —R/FEDOETFIKIRMIE, 4 F
VIVEOMEET 2 EHE T 57201 PR SZhEhL
FIRR, L7 DH A - 72 THIROBINL 724tk L 7 5~
U EFOIIRICE 5T B (Figl) o 2D &K 5 B F A58
IZR SN LR TEIRBHERA L, BB & 5 12—y 7%
O BIETIEENE LA RELRT LY N A7V TOKR
AL, 2 2T, @A 7V T LER THRROM T %
AIREL § 5. W= LB (2R o filfE) (235 < T
BERRT 5 Z LT SO EIZHD A7,

*3E 63 (S22 EE) TNEXE BMESHE

H 386 |




2.1 INITEMORF (BHT I NSafe®-FORM-LT)

Fig 2 128G THW 2 T#E T LI, Fig3lZB% L
7= AR TIEE RO D THEOSRE TR (77 v )
BT, PERTIET, N 7 v & TFEMERICIN T3 % &
KIGEBIZLDAEC B, LDIKIRD 72807 7 v 7 1Z@ ik
595 L, #haE T %, 22 CFigs () iomd &SI,
BT THETIE LS & U CRIGBD 7 7 v 7 & Pid
5y FEO, BRuEEE LCny Tk ML, X612
HNBEEHANOWAMAE (77 ¥ 2 WARIE) 2175727,

Fig. 412, BUEMHNTASR & DM TO 7 7 v o %8)%
INT . KEIE, DIHIRE D B T £ T/ sy F L8y F
THR N, WNEE AR SN 5720 LbIZRAE L 50,
£ AN KO RIE LI BT I & ., g T2 Dh T
TFMSHEBOR BN K & <AL THitREL 7 5~
UHIE E NS, Figs EEBITRT L5120 KO RIEDOLAE
7 2 S— 2 SRR A U T T RSB DR A R X
%7, Fig.4, Fig.5 FEIR$ & 512, Al TETiEe 7
2 SFRDRA L CTIE & h 5 (Fig.s (a) =H)) .

Fig.5 THIZ. #Hlhes KU L bBEBOLMA EHO$
A) & TIEBITHEE L ORYT, Lb2SRE S h 2 KRS (7
A E R TIETIEOT A A1 X /& U bfERE
BIZIAL A LT3 — 05T, BN TIATIZO¢ A
X, OFARE-1FHE DX AW CHIET Z Tun
%, DFIL, HINABEINAM0 T 7 v OE GEEB) &,
fERTIETIET v DEBOREIZA TR, v ¥ X0 IO

50

Blank
Holder

Fig.3 Comparison between developed and conventional forming
method. (a) Free Bend Sheet Forming (Developed), (b)
Drawing (Conventional). (Online version in color.)
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Fig.4 Blank inflow behavior during Free Bend Sheet Forming.
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Fig.5 Mechanism of formability improvement by Free Bend Sheet
Forming. (a) Free Bend Sheet Forming (Developed), (b)
Drawing (Conventional).
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Fig.6 Improvement of formability by Free Bend Sheet Forming.

T 5 MM CEA OB & BT 5 R iR X =¥,

2.2 Bl IEICKDERH R

E N L8 & 2 Bepsagin bR 4 B T
Ak &1T 9 . Fig.8 (a) 12, BY T —R/FEEHZIR O 2T €
TR, k% 440~980MPaff & U7z, % BT
PO, ZORROOTAE Y v ¥ U o Utk MR &
Fiti U 7=, [T, BY T — FEAEES 5 2 & Cfff
I AT —Z IS BR8N Th b, 22 T.BY
7 — FEOBERERFO T 3L X R (LIT, EA) % i
T5720, THcA VS & gz X ¢ 5444 L7, Fig.8
(b) 1=, EHIHIT & PEK TH:TRIE L 72358 OE2RE & b

388 |

50

980MPa

1470MPa

Fig.7 Press-formed samples of ultra high strength steel by Free
Bend Sheet Forming.
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Fig.8 Improvement of crash performance of structural parts formed
by Free Bend Sheet Forming. (a) Crash analysis model, (b)
Effect of forming method and TS on E.A.
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Fig.9 Developed structural parts formed by Free Bend Sheet
Forming'®'4. (a) A Pillar R/F, (b) B Pillar R/F. (Online
version in color.)
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Fig.10 Background of development of structural parts with notchless
flange. (Online version in color.)
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Fig.11 Mechanism of developed notchless flange-up forming. (a) Process of
notchless flange-up forming, (b) Developed, (c) Conventional.
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Fig.13 Performance evaluation model simulating actual auto-body
parts. (Online version in color.)
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Fig.14 Improvement of flange-up formability by developed method.
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Fig.15 Developed structural parts with notchless flange of ultra high
strength steel. (Online version in color.)
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