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Abstract
For traditional DP780, this paper uses Al element to replace part of Cr element. Under the same
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production process conditions as hot rolling temperature, cold rolling reduction rate and anneal-
ing temperature, the trial production of DP780 annealed galvanized sheet with low Al and high Al
component was completed, and its properties were compared in detail. The results show that
when comparing high Al series DP780 with low Al series DP780, the matrix microstructure is
more uniform, the difference in transverse and longitudinal properties is smaller, the hole expan-
sion performance is better, and it has no effect on the alloyed coating. Therefore, replacing some
Cr elements with an appropriate amount of Al elements can not only significantly reduce the cost,
but also effectively improve the comprehensive performance of DP780.
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1. 518

XUHHE(Dual Phase Steel, fiifx DP 44) LA L) [RARSEEE —AHKL ¥ 0 A0 TEk sk rh, HARE L
ESREE . G RRAL . WG N AR RS SR 1], T MR AR, A K B AR EES S
i b SR E R A C A Mn, @ERINFA4I0ERA Cre Moy Siv Tiv Nb 55, 42U E AR
Ak, ERARERERNFER, HEE RFFIBIEYERE, JE5E G o8R0 5 B2 RSO % 35 5w
TR VAR

B P RANAR (PR GA 4Rk, FHELAEER, HEAT SR RAM ol . IRt AR Bertne, oBk
KB ZH N T HRREES . MERERELAERE LR 7 24 R AW g &, IEFK
FRNTE H RIREAES P LLBIEETIE R, 16 S AR S R L R 1 MERE, Tz N HTEH &
REZEHAM B

H A FLSUHHAR  RR BTV R B i Si, HL Si B s TE 0.4%0L 1[2], {H Si mERASER
A ESE, EmEsmE, NEEEE™H. Fik, &4 hAEEESHIEEE RN Cre Mo Jo&Ign
PEYE, DR R A+ IS ZL. (H Cr iR S, BEMAE R . NBERAF A, RibSC
KH Al TR BRI Cr o R AT A=Wl FEXT A & DP780 1 ReEAT T FE4HXT EL

2. REMBSHZE

Y DP780 4> RISR I Al 2R ADFIE Al Z(LL Al & COFFE AR, HALZ R 1
Fi7n . KH Quanta 400 54 Hi ¥ A 0 HOESREATHEE, R Neophotz £ AH AL X H & AR S AT ML
2, FERVEELEIT RTINS . Sk e SEIGAE WE-60 J5 AER ML LT, R Rin T st st ke,
AFEPEE b 2 20 mm, FREE LO 4 80 mm. #%)Z Fe & & KA E F AN GIEREICP)ATINE, RHER
10 mm kil AR AL, ARS8 60° B HEM S AT FLIA5 .

PRl 22 DP780 kil A AL ™= L2 R FF— 80, HOCR L2 SEhlan~ . MELRIRmPGREE >
1200°C, #%LiEE >880°C, HBHUEE <6501C; WHLIE N3 62%, Jfh/ERE 1.6 mm, #HEEER KR
800°C, & & fkifisE 500C.
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Table 1. Chemical composition (wt%) of low-Al and high-Al DP780 (wt%)
= 1K Al 2SS Al RS2 K& DP780 YL Al 57 (Wit%)

A C Si Mn Als Cr Mo Nb
{% Al & DP780 0.09 0.03 1.80 0.03 0.40 0.20 0.01
7 Al % DP780 0.09 0.03 1.90 0.60 0.20 0.20 0.01

3. R 5118
3.1. £HHALR

1 PR % DP780 Wl EH A A ZHZY, AT Wy Al R SURIANSL A 4L %), B IKAATS 253
AERRRMA T 1 Cr S BB IR Al RSN R RCHTRZLZ . SR I 56 T AL e [ i A
M AN S TT R 9 Bk A —FE, B S AERRWET . BROTR B S L S ST ER Y UL
WIAE AR 55504081 I 1AL Ik AL RKHIN Cr & T Al RN, Cr 5 Mn JoEN
R, TS 5 T AR 2

(b)
Figure 1. The metallographic structure of DP780 with low Al and high Al. (a) Low Al system; (b) High Al system
1 K Al ZF0E Al ZEEFIR A% DP780 £1HEL. (@) IRAIFR; (b) &AL R

Sy EEL 20 SKANFINL B S AHRE . X DP780 Bk A di b T A IR R B AT 4eit, e askoP
B e IR e 2 Fom . v R O IR - B ZE A K, (H R Al RSP RSTEUIR AL &R/
KT, Al GREMENFEEICR, B55WH0 N JGRER AIN JUEHH, A KA SR, [F
i, BEFLRIA4], Al JTCRBEBEA R R IREE & 1, AT 52 brR SO 2 e B b iy g, [
I AR T (AR AR AR TR E X B _EA% . (K, 1 Al R DP780 2B~ LEm LA, B RT KA.

Table 2. Statistical results of ferrite and martensite of DP780 with low Al and high Al compositions
2. K Al 2SS Al RRMAR 21K & DP780 SRR AR D RIFHIHER

T 1N YRFAR SRR~ /um I IR R 43 % (%)
1% Al & 2.03 33.7
AL & 1.72 32,5

3.2. ¥ MERE

% 3P ZR DP780 XN S ERE, PRI AN RET A T A EREEOR, A ELIT AL &
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DP780, i Al % DP780 KA fgh[a i AE 2= /. XA, K Al RiRBINEFEAERZAPIREL, H
U S R 2, DT 5 B0 1) RN ) Jee IR 5 PS8 AN B o B 22 ) e K ELARR Al RN R BP0 P i R PR, 24
EPE T ARSI, TRESEHARmbimEAN S, XS TARERE, & Al & DP780 E & .

Table 3. Mechanical properties of DP780 with low Al and high Al compositions
= 3. & Al ZINS Al ZFFR K F DP780 /1 14 4E

4N 75 ] JE 58 B (MPa) bk (MPa) HEAH (%) n {&(10%~20%)
EREION) 478 796 18.0 0.12
& Al &
T (90°) 499 825 16.0 0.11
EL171(0) 475 816 18.0 0.12
AL &
HE15(90°%) 470 822 18.0 0.12

33. AEEESW

P >k 2% DPT80 i NI & e B Z R i S BT R S n 1] 2 iz, W] L A SR i 22 e o AR AN 2D
B AR, Ay ARJE AR Lum BUT, RIWIEZER . 2+ Fe SREWE 4 Fron, ¥I7E 9%~10%
Z 0, HAEHAEMI(W.S.). dii(Center). f&3)MI(D.S.), RIMNHGLF AR E Fe & EBEEIEDN, &4
WRERE SIVE RAF o BHIE T, PR Sco 52 DP780 1ok il B 44 W il /2 & < AL P2 K

@ (b)

© (d)
Figure 2. Surface and cross-sectional morphologies of DP780 coatings with low Al and high Al systems. (a) Low Al system;
(b) High Al system
2. & Al ZHS Al REMR AR DP780 iR REAREBEF . (2 KA FR; (b) S AIFE

DOI: 10.12677/ms.2022.129103 929 FeR


https://doi.org/10.12677/ms.2022.129103

Fphig 45

Table 4. Fe content in of DP780 alloyed coatings with low Al and high Al systems (%)
F 4. K Al ZINE Al ZRFMK AR DP780 A& LIER T Fe B2(%)

T4 W.S. Center D.S.
1% Al & 9.36 9.48 9.52
AL & 9.76 9.77 9.84

3.4. ¥ FLMERE

BUAHAAAE S I R 1 — A 32 2 1) R B A s B i, OB M O It R 2 2R T B, A AR R
TG T — @ WHMERE, FZERIAE UYL I AR PO B R B, R A TR, LAY AL
TR W T3 FLAIENIL 12072 DP780 s B v DL in TR 2, BRX PR Fh e 1.2 S B 3¢
BRI EERI, T LRI RER KRR B EyuE T B89 A P RE[5] [6] [7]

Table 5. Hole expansion performance of DP780 with low Al system and high Al system (%)
5. & Al RS Al ZEMAL R DP780 3 FLI%EHE(%)

A4 W.S. Center D.S.
1 Al & 24.2 25.4 25.8
AL & 34.2 34.5 35.6

5 WA ILIERELLEL, T Al & DP780 ¥ fLIERENL TR Al R Y FLYERE, XS5 Al TR
JRBRR R RS N ARSI IF A R, B, R Al TREAN Cr ok, WTARSCEM R

FLMERE
4, &Eip

1) WAl TR, = Al & DP780 2k Z4R Skl R~H ARG S N4/, AriRA LU &, A S EAK
Al 2T,

2) MR R F DP780 & R E5 M — 2, AT LA IIE B Al TCER & SR B W 85 .
3) i Al 5 DP780 MK Al % DP780, HARZFTEREZ /N, FLIEREEM, VLR E)
Uk, A& Al TR Croesk, AMUATUBEFEREA, AT 7 ihei e rhae.
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