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Abstract

5754-0 aluminum alloy sheet for automobile was prepared by “1 + 4” hot strip rolling and 2800
cold rolling mill in this experiment. The effects of different cold rolling rate and annealing tem-
perature on the microstructure and properties of sheets by different processes were studied. The
results show that the plate distortion energy of the appropriate processing rate is lower, and the
elongation rate of the completely recrystallized material is obviously improved. The strength of
the two sheets decreases with increasing annealing temperature and plasticity increases. Inter-
mediate annealing can interrupt work hardening, and the sheet is more in line with deep drawing
requirements. The experiment and the production performance have the difference, the reference
production data are optimized to 350°C heat preservation 4 h. Sheet properties: tensile strength
207 MPa, yield strength 113 MPa, elongation 26%, cup convex 9.04 mm, n value 0.28, r value 0.81.
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ALIGRA “1+4”7 #EFL. 280045 AEFRELIARFE T EREH & T IREMS754-088 4 &M,
KT AR ELIN T2 B i 38 KR X AR A4 LSRR BB A 45 SRR B, 38 2400 T ZRAR A I 2R RE AR
STEBLE RSB RRAEE ., BMRMBEER XEE EABRE TR, Bk EFA. S 88 K]
TRk, WMMBE/ASEMINTER, LR 547 EFER Y, SEEEHREMMEIS0CHRES h.
WA ERE: FihrimBE207 MPa, JERIEEF113 MPa, E/F%26%, #159.04 mm, n{f0.28, r{0.81.
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1. 5|8

AR ERA BRI, SRR FIERESE H T S s 2SR, IREREMRBCN T HENARE
MR R EEH, 5754 BE &R A PSR, Etae R DU T R0 TR B 1 Re S5 4F i,  FEVRZE
ESUREAEZ MA1] [2] [3].

Har, skEMH[4], BM8[510LLIKER[6)5 &N 5754 28 &AL E LB K T E#IT TR, £
KR - 516 - RV - BRI - 5040 - FAEL - %L - BB K L ZBR AT M R &, (HREE T “1 +
47 FGEHL 2800 W HELAE LI IR 5754 BRA S RM AT iR, T HETE N ZRA “1+47 ik
FUA PG AT RELAE . BIMASSCRA “1+47 BGEFLAEF=2. 2800 mm A FLAE P~ 2ok AN [ T 2% 4 it
ITRZEH 5754-0 556 MM 3T # & 3R 5T L2250, L ZBEX MR s, BA B XS E 0 E.

2. SSMN R
2.1. LR

SEUSFERL A N S 1 AL R I 5754 SR B SR EE , B 5 ST 437 R 563 x 2080 x 6317 mm 1561 x 2080
x 6411 mm, FrRF) 5754 58&4EmamEE 1 iR,

Table 1. Composition of 5754 aluminum alloy (wt%)
#1574 REERT(RESE)

JLER Si Fe Cu Mn Mg Zn Ti Al
5% 0.25~0.40 0.30~0.40 0.05~0.10 0.37~0.50 2.6~3.6 0.15~0.20 0.10~0.15 RE

2.2. SEWFE

TEH 5754 e SO 20 IR T Ah 2 B2 BEAT 1l 2, L ZBRLR—: 96 - HBt - 3k - 4L - %
- Bk TZBRE T IR - PabE - 2Rk - AL - R EL - IR K - ARl - 1B K ARSI AELRA “1+
47 POEFLAEFETER, RELTREBMIEEN 6.0 mm. AELRF 2800 A ELNLITER, MR A T 28243 5l
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K EBEAELNAEL G2 A AR K (TEE 40%~50% 00 T 3) B AELF AN T.7 G2 1.0 mm EHHRE K
SRARAL, W TR —IE LA ELIN T2 55 30%- 50%FH 84%M, o kR B BE 4351 9 4.5 mm. 3.0 mm
A1 1.0 mm BEATHURE, FIFH S50 = 5 dhardb T /AN aR K SRS . T Z LR R AB K T EN: &R NE 350°C
{5 2 he TEBREE—. TR A EURE, B SZ86 = 5 o P HE47 /NP a8 K S286, TSN 230°C~400°C,
{495 3 he
2.3. HTAR

SN E N T3 A DA S T2 2k — . T2 M2k — b s LA 7 [ B 001 90° 7 [ BURE , 48 15 3l 4PiB k.
SEIS A R s S B . JTRERIE RNl A FRIEH IR EE BT J12E R n (. #H. HIHERLL
J A GABBEATAS T 53 #T o

3. BFR5WiL
3.1, RELMITERFRAE X EHERERIR MR

WEL T 6.5 mm 5 5754 BELEHEALEL, £ 6.5-4.5-3.0-1.9-1.45-1.2-1.0 ZiEXAEL, FFAEELH]
TR PR SCTE YOI T BURE, KRR SLHEAT S B a8 K SEIR AT M RE A I, HAG IS Ran ] 1 Fos.
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Figure 1. Properties of sheets with different cold working rate

Bl 1. FRPSMIEMmOF M

w1 FR, ASEDINCEAE SRR KRR T, KPR ek RN Y,
B ETHERE, IMTEN 50%F 84%MFE M HMERETE 300°C A A IAFIF B AIRES, 30% N & AR S g
BAAE 310°C AT PR, INLEN 50%/A 408 K, VERERE 5 2 e f s HoJm IR 2R e i BRob 2k
1T 84% N T2 A ELG PR S AS B AR REECK,  7RIR O FE A 28 AR i B3R 08K, e g i e it
R SR ZAH B AR 2 FOR BRI/, (RIS AR GBS () P 45 it it R AR AR AL 2 B 5, H T4l eE A
XF i T B ET FUAE T 7 48 I BELAS BE O 3, S48 o b o B2 A i IR 9 B2 35 v T 50% M L2 (ARpF,  aE iz
KT 50%0 TEARA o 30%44 I T Z AR HAR K5 P8 T 45 df et ROTIOR, R AR S8 1 AR I & R[] £
B BARRKZERM, BTN RS BOR R R D, SNSRI AR T A, BiE s S Ak
JRER R TEE Y, G R RS AT, i ) SRR A T A CEARM . N2 50% 22 A5 ARk
FLPERH R0 BB MR BB &3, R RE & BVR ENRE SR M I T T 2.

3.2. BMIRJGRER 5754 A& SIRMMERERIT M
SEREA LN TSR RBOE K E P RE BB IT, 6 b IRLE K5 FURUN TR 5 0%, I i T2
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Figure 2. Properties of sheets with different annealing temperature

2. TEIRIGRERM 14 &E

el 2 pros, AR IR FESEINAS [F] T2 BE L ARhA iy ot P AN e AR o R 20 B2 R ke s, A R K Rk
PERE B LTS, b T2 MR AU, AR L R . AU AE I Tl FE h ARpA
TAREEABIA R, H A A AR A, RIS AR AT I S A SR AR, SRS BT v LA LT 4R R R
RN PR A2, B R e 4 AR FO e 4, AR REIA BIAEE o [RIIN 3R KR kL4
MR P2 H i A AR K5 P65 A o RO I R TR FLAS R RS, S A PR A5 W S SoRE AL R BE AT SR B e
DAL SR B P R EOR, B R K IR BEE Y 330°C AR 3 he

3.3.5754-0 \HE SR RED IR

12 NAF T 2B SEbRA 7 i AR PR RS . 3R nTan, 2B 4 — Bob o B v 1T 22 1k
BA%. T ZHE—BOM NN SRR 2 7, RS HRST A/ N gRE A ) 28 — R 11
ETHLVERIS, AORIPERA A AR 2™ 2P, RPN E R i 9 FEMUB AR A o 1) T Z B2 — R A R
BT 7N AL, BRI RO, S AT R D, X e R BOAT SLAE RS, A AR R L
(RS PE AR o ER R P B AN S0 = B AT 0] Ll S RIS PR PR R e, 7 SEBRAE P R AR M B
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B, BORMARRRER B BA IR, B PDR e i i B R 1K 3 75 R i R i 56 B i ey 28 1k
ffko N TR SEPRA R, G A SR A B IR JGR FEREAT A, B R K IR EE DY 350°C R
i 4 b, BRORGH IR KR TERES S

Table 2. Properties of different final sheets
F 2. NETZMmRM1EEE

Tk WORRERAL  BUAUSREE/MPa  JEJRIRE/MPa  IEARER/% i /mm nfH rfE
B AL 249 137 20 831 0.24 0.55
T EZEpAE 223 123 24 8.74 0.26 0.66
ks 211 120 25 8.94 0.27 0.77
A P 224 126 22 8.12 0.26 0.68
T B 5 E 217 120 25 8.89 0.27 0.72
R 207 113 26 9.04 0.28 0.81

X R SHRMIN T LR, 2 IR IR R B PRIR I TR A PERE P RERT & 20K, (H T 2B — N LA
FHERES TR RO BN, WAL AR S R A ZERBO P 3, A IR I O MERE T oo AT 56 2% pE A7
R R e, LB A AT A A

3.4.5754-0 BESHRH AL

AFE T EREEM AR 3 Fis. TEME— R ESFARTEH &I, B BB RS
SR KHTIN TAEALRE LN L S ™ BT AR, SERL AL RE BE R e HLAL A A A AR 2 B o AEREAT IR K,
P45 SRR (1S AT 4R AW AR R ZHT R R B, TR AR 145 R Th e AR TR R L, R TS
—HA M HAMRE L . WRRST N R 2 B, WK 3 s, mTEARRKRERR, 8
JOLRE R AN B 0K, AR RS HT SR A AR S O R, B A RSN B A H 5T,
K 3(b)FR. T2 A PIRER K, 1S BOH AL i 2 R i TAREAL R R P, ok e i R 4
FRRTAR Bk SR FEARAT V4 ALE R R B2, SR AR RE RGBS PR b RO I K T 5L
fekl, EAILE T T ZHE—BN, i 3(fn. AL th W A58 R R e, IR K2
AR AR BOBT SRS TN, B S AR s, S A RS RO E A 2], A 3(d) s
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Figure 3. 5754 Aluminum alloy sheet organization with different routings
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4. &5ig
1) 3 2400 T2 A RS, Y BRI EE /S, SBVE TN 5T, 54 T4 B A R I e 4 T
B,

2) AR AROR BE AR IR FE T s B A AR GREE T B, I SRR ke BT AR SR A
AR BRI SV, BB KR FR = 2 350°C IR 4 h [ VEREIA B IR P 2EK .

3) LR KA RTINS, SR EA R, SRS - R - AL - AL - R K - B EL -
rt B K L2 )£ IR BERF AR N L2k . AR ERE . BUhisRfE 207 MPa, JEJRWEFE 113 MPa,
FEAHER 26%, ™Y 9.04 mm, nfH 0.28, r1E 0.81,

ELmAB
T PE AN IR S B KB (R AA17202011). [ PERHSE 1R H (R AA16380039).
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