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Table 1 Chemical composition of dual-phase(DP) steel

DP590 0.095 19 016 — 009 — — —
DP780 0.070 24 1.05 0.1 0.03 001 0.1 0.1
DP980 0.115 26 035 0.05 001 0.01 0.1 0.1

(a) DP590/1.4 mm

(c) DP780/1.4 mm
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Fig.1 Microstructure of DP steel
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Table 2 Mechanical property of DP steel sheet

DP590/1.4 mm 389 656
DP590/1.8 mm 401 639
DP780/1.4 mm 579 781
DP980/1.6mm 826 1027

26.0 201 736 0.19 0.95 0.28
26.9 202 197 0.19 0.94 0.29
153 200 962 0.13 0.90 0.29
8.8 202 465 0.10 0.82 0.29
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Table 3 The bending test result of DP steel
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Fig.2 The cupping test photo of DP steel
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Table 4 The cupping test result of DP steel

DP590/1.4 mm  1.38 41.4 10.38 10.38
1.37 413 10.38
1.37 41.5 10.37

DP590/1.8 mm  1.80 54.7 11.30 11.25
1.79 54.7 11.20
1.80 54.6 11.25

DP780/1.4 mm  1.40 44.4 9.80 9.57
1.41 43.6 9.40
1.40 44.0 9.50

DP980/1.6 mm  1.61 76.4 9.12 9.14
1.62 77.1 9.14
1.62 77.8 9.16
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(a) FI.C of PP590/1.4 mm
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Fig.3 Test and tested sample
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(b) FL.C of DP590/1.8 mm
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Fig.4 Experimental result of FLD of different DP steel
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Fig.5 The comparison of FLD experimental result of
different DP steels
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Table 5 FLD, comparisons of DP steels between theory
calculation result and test result

DP590 1.4 0.19 =25 32.9 31.6
DP590 1.8 0.19 =25 36.5 46

DP780 1.4 0.13 =17 24.9 46.5
DP980 1.6 0.10 =13 18.6 43.1

3) DP9SO W Ik IE e 22 . WK 4 Fras , A
DP590/1.4 mm . DP590/1.8 mm . DP780/1.4 mm .
DP980/1.6 mm F¢ B BR A7 2358 40 X 38 mT DL

014FFE165F 15 69



BRI M 45 % .50 % .38 % .25 %o

4) NF& 5 iR B8 5 BRS T A 22 A AHE
BIRTF 30 %, X FHHIEFHAN I 250 A 9 AR5E H
T XA, X SR A 10 22 56 08 207 S B
IR I

4 45iE

1) JLAR ) 4 4 21 B AR R AR B R A, 6
W) F) St IR B R, B o 2 0 ) T s, B ER AR Y
FEAAARRR LR LT X 5 ROR Y SE R A (K
n (HIZHR RS R —E

)M FRIRIRZE R R, BRI 5 52 DU #4956
FEG b TR R, AR RE T g 1 5

3) XUAH AW ¥ 25 1 B BE B4 ) 5t B2 9 1) L T
TR

4) BUSH R AR T (4 KT 16 2 I XL B B AT R
B SO AL, BEXUR #9588 3 200 B4 L7, BB
JK A BE T 5 5 K ] 56t J38 25 ] A9 X0 1) 4, T Al 119
PUIKPERE R 45 TR

5) 5 HN 25 /0 TR AEAR LE, XU 9 A TR0

YUV AP RERAT TARK A AEAL , JLAR XL i)
B 1) FLD, 128 5 5 28 56 {8 19 ffm 22 AH X {339 K T
30 %, X RIIET I 2 A ATFAREEHEEM
FEXL [ L

Sk

[1] EIE, PGS, H . 15w o AR 1 5 3 i o ik
JE[T]. HHER 44,2006 16(9):1-9 .

21 ¢ 8 fh, FiR3E, % 1000 MPa 2% DP A9 4 R S
TR SRR I OCRT]. IEPTTE A4, 2011,23 (7):39-42.

[3] ik B BRDCK, TR , 4. BURH N OB M RE S I 5 (9], HR
AR ,2007,32(6) :76-78.

[4] Lhmg S5 S —— HUR 1 20h 4 (M) (58 ).
Jbmt: 4 Tk AL, 2010.

[5] A, # &R, % DP600 Esm A &4 vh R K A BR
JCOF R BRI [I]. YA M TRE2:42, 2010, 17(3) :66-69.

[6] Hudgins A W, Matlock D K, Speer J G. Shear failures and bend-
ing of advanced high strength steels[J]. International Deep
Drawing Research Group(IDDRG),2009:53-64.

[7] BAEEBCER L E K, A EL SR I 21205 PERERF 5[],
T A%4,2010(5) ; 44-46.

[8] BRIV, s . VR AR DX I A BRIl 1) i 5 6
WE[]. 42J8 OB 1.22,2003,21(6) : 86-88.

[9] WA, FEARIE. — Bl Imul Ze 2358 BE A B I 17 187 2R 7 5 0],
S IEMIE T 2,2000,18(4) :4-6.

Three Kkinds of strength level of DP

steel formability

Fang Gang',Ma Mingtu', Dongun Kim?,Jin Qingsheng',

Song Leifeng', Jiang Songwei'

(1.China Automotive Engineering Research Institute Co. Ltd., Chongqing
400039, China;2. Metal Forming Research Group POSCO Global R&D Center, Korea 406-840)

[Abstract] For three different strength level, different thicknesses were systematically

formability test, Comprehensive analysis of the mechanical properties of (dual- phase) DP

steel, cupping performance, cold bending, forming limit. Studies show that: Elongation and

the value of n for DP steel decreases with rising intensity level. Cupping test results show that

the height of the cupping with the DP steels up strength level decreases, and increases with

increasing thickness of the material. Duplex steel cold bending properties with increased material

strength level decreases. Bulging under biaxial strain tests showed that DP steel has good

formability. Based on mild steel FLD, empirical formula can’t be directly applied to the DP

steel.

[Key words] DP steel; formability; forming limits
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