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Effect of Retained Austenite on Deep Drawability in 1000MPa Grade High Shrength Steel Sheets

Osamu MATSUMURA,

Tetsuro Ouuve and Talsuo AMAIKE

Key words : high strength steel sheet ; retained austenite ; TRIP ; austempering ; formability ; deep drawing.

1]

1. #&

Fr AR B AEEDEM—EREALDOTI NI, &
SREJ MBI O Enfilb BI—MH PRS2 L) Z2EEFET 5,
FOERTREA—Z7F4 b () 2AUHIZ, BT
BE MBI BT D 5. FH S IZEIERIC I T, 1000MPatk
EEREMMR OEL L1, i, RIBUPHECE LT T x
DEEPHN, I0oDFHEORTEE & (Vo 5
S B PnDEEE (k) THHATE B I LERLI,
2 X TRIZ—ES RO I THEEER L 0 TA PR TY
LEEERT, OB EEYFHMET 2485 L LTH
Wb DT H 52, AITIE,  TRIRTHENOL » - 2R
YL g E DBMERRETT 2, 20T K7 H— Fov——1k
BT vEBIPH, EFXVARE~OBEL L LT, K
R, OCTFABERR (MMIRBRTRTHT S TRKIED
EY SV RATENS) BREOME bt TR T 5.

2. #HEM

A DB, BEMITEE 3 & Vs, k, Dy (whiff)
#Table 1iZ7RT, A, B X UGR, 268DERFEXH
T, 830°C X1.5min® ZAHEHBER, Z L2 1400C X 6
min, 375°C X10min & F375C X 5 min® 4 — R 7 > ¥—
MEBEPRLICLDT, MBI 774 P +~4F+ 4 b+ n
Ebvies, MC, H, D3FERNII=F4 b+4F 4D
T AT AHHAMT D 5, $ME (8D & Rl—mk4r) IZMC,
H, DX OXRAFA4 DAL, 2027 F A PR
HERHVIE TP LIS DTDH 5 MK T

fxEke (SPCC) Td 5,

3. RO K

A, B, C%, HE165SmmOME 7 7 > 7 ZydimIL,
R FHEESMm, RO FHERERE rp,) FLUXA RE
HREE (r) BeTFd 5mmOERFHCTIT-72, L
b3 2 EH (BHF) # 2 ~30tOofHTEILs ¥, 2t
RIS OBRE F~< 1, EEEE IR 3T 1 mm/s, HEH)
3275774 VROV DEFEHLI,

HRMORESS L Lo S 2ESH (BHF) L DOB%R%
Fig. 1 2”7, w2 & UHMA, B OIKU 29, &
AFCITAL Y L.U ADLRCHET 52 La3b»a, Lb
LEIN LA L CEBOEITIHER O IEZFET 2 L, M
AZFAL 2 IZ8BE Y bIEKYVEY L o PEUTHOTER
DEEN SR, BEEF—RATFA P RAT VL RAMR
DENEFRRRTY, O LA L 2 BEPOBRMOM,
QFER YR THAEN 2P KL 2R FBBTO RNV
FUHAMERBILAMELA LT LN L MAPHBL
YEN B DI, Table 1S/RT L I 12, wEH L Y EL (Vg
K) 2% bEE (k) Z12DT, BHO»ICEREFLEE

(TRIP) Rz & 5,

4. RPH—RN—EFETIVEER
G, H, D, E, KX 9 #E L 72400mm X 305mm®D 7" Z

> 7ML, CHiAmEERE) A7z, AL T VRN,
ARZBORE, TLobb—BRETHROLE, “BRAT

SR 44E 6 H10B 24 Ep 449 A 4 HZHE (Received on June 10, 1992 ; Accepted on Sep. 4, 1992)

*  FTHARBIEk (bk) EARFE € > X —
National University, 156 Tokiwadai Hodogaya—ku Yokohama 240)

(B RERE LR T %) (Sheet & Coil Research Lab., Nippon Steel Corp., now Faculty of Engmeermg Yokohama

x 2 37 B ABISE (BR) SRSHPEZSAT (3R B R A M ER) (Steel Research Laboratories, now Techn]cal Development Planning Div., Nippon Sleel Corp.)
* 337 0 ABIEE (BR) s B RAESS (38 © 8:4RIFZSFD) (Technical Development Planning Div.,now Steel Research Laboratories, Nippon Steel Corp.)

209 m



| 210

SR8 Vol. 79 No.2

Table 1. Chemical composition, mechanical properties and Vy, k, Dy (volume fraction, stability parameter?, grain size

of ) of steels.

Thick- Chemical composition Mechanical properties Retained austenite
Steel ness C Si Mn Ti YP TS EL*? &*? Vi k Dy
(mm) (mass%) (MPa) (MPa) (%) (vol9%) (um)
A 0.8 0.35 1.50 1.25 - 770 1000 29 — 17.1 26 £2-3
B 0.8 0.35 1.50 1.25 — 830 1070 25 — 155 32 <2-3
C 0.8 0.13 0.48 2.23 0.06 640 1030 17 — — — —
G 1.4 0.35 1.50 1.25 — 530 933 32 0.82 18.2 39 =2-3
H 1.4 0.14 0.58 2.23 0.05 690 980 16 0.87 — — —
D 1.4 0.22 1.36 2.22 — 730 1060 18 0.86 — — —
E 1.4 0.22 1.36 2.22 — 600 1030 22 0.39 10.5 600** =6-7
K*3 1.4 0.038 — 0.30 — 220 320 41 - — — —
*1Total elongation *?Fracture strain® **SPCC **Estimated value?
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Fig.l. Relation between forming height and blank hold

force (BHF), showing O drawn out, A
wrinkled, Xfractured, A Xwrinkled and
fractured.
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Photo.l. Appearance of steel G deformed by single stroke forming(a) SS(a) ; h=30mm, (b) SS(b) ; h=40mm, and double
stroke forming(c) DS(a) ; h=20mm, (d) DS(a) ; h=25mm.
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