FA9E 12
2020 4 12 H

WHEERMBISIRE
RARE METAL MATERIALS AND ENGINEERING

Vol.49, No.12
December 2020

7055-T7951 $5 & &ML ERFBM LA LR
RIAEBIEI H=ZFI1TA

BB, R, B, RPN, BRE, MEF, & K, ¥

(LIFRHE R MRl 5 TR be, 1095 B 212003)

1§ E: 5 T 7055-T7951 A& & MELER & Gl sr « il ae. DA DR SR RE S AT T 5258 404,
SFZMA I HOR AL GURAS . Fy 2 MR RE A ) 7t ) UM RRAE 00 R AT T PRI, 45 R W] MM B e 5 & & a4
TR, MEHENESHEWRD, SN A EZ gD ER g M, MRS T BB N RORES . M AETE
HH 1Ry S e 5 ) ek, YR LI 1) B 1) 1 Jee TR A e b i BE AR I FLHH AL T S L Uy ) B 45007 ) B dR AR . AR
HhoL 24 5 A L (R s BEFR BRI A0 TR B0 R A LR AR, OF AL B ) RS M R R TR . SR LR
BB A RELEL IS UK Brass 1S, T2 2 W2 DL &5 @ 230 R Db 32 Tl e S8 A 5T 77 AROM AN [R) JE B 22 AN [ hr
A5 1) LT ¥4y Jet AR 5 A e R DR TR RSB ME SR R, BRI T SRR T X L SR AR I 3 50 0 2R AT A IR R MR A

KR 7055 A S T7951 #MRHE: 20 HELEMR: &Rk

REGEHES: TG146.21 XHERFRIREE: A

XEHS: 1002-185X(2020)12-4199-08

RRES A A 7055 T TR AU R (Y 5 R A
FHY, A SRR . AT I, TR 45 i 5
TN T2 B sk 24 R SRAFAR S 45 2R g
(S [E AN B Al-Zn-Mg-Cu F 514 4 (0
KM BRI T KRG, AR T 20 A
B, EAKERE TR T Z, MR N )
o H I T6 AbBE, 258 H MY ) & plotk fe Y T73 Ab2E,
PRI SR e A PEREMI A PRI 2L T77 55, R4
(0 N F v REAS A UBR T, JF O 2 N T R0 AT
AR HAT, Wl AR K KHLIT R 7055 F56 4
WAL £ DL T77 ARESSAID, (HAE A BB AR 40
AN TF. EWNIEBRR 7055-T77 T ERE R 1240k
RE THOMIATZA A3 o i 5y T A T AR Kl e,
FHOR B IRAE — R L8R T )% L2 S HON MR
JIPEAT Iy~ RSBl i %) 5E e DA K P B 0] (4 T e B AE
0 B = R TR R B 75 11 v R G e SR AR e B T LA
it i B R

S T77 BAEB G MR R G TR Re a0, 1
HE® B 2 R E e, S K. A, ¥
ARARIS ST 2 m AR 4 TR AN -4 T
T79 A BRHE AN K T gt 28 L2, I3 1
T77 WERETEREROR, e @R LAl et T77

Fs HEA: 2020-04-15
E&ME: ExXAREERS (51701086)

AR BRI N AR HAT, mamie A S AELEAR 7055-T79
MU B T2 AR AT D EE S e R AT, B A
A BROIR SR BB g 27 1 R B O 4 R 45 T T ) F 5
RIER D o TR, e B S AL JREARCE 7] J2 T P BA &
YR JELE T ) A AE B I D) 2 R 2 S, X R ) 2 R
A ) ek R R BT RORME R b0 Tk R e
JERIE S RIAE AN 508, Nt 5 R SRR 428 L i 2%
S, g R 32 R P AR AT DR S A
A2 7055-T7951 ARFE& F A S EL BB B FI0)
Gy WP HANR] JEERE AN REL 7 m) b i 2 oW
LZ I AT A SEREAT T P40 o0 b B o, i 3L 0 2%
PERE & 10 1tk 5 U R E 2 M I N FE R R, R [R5 4
(R R s E 5 B o o 42 T SR AL H i B 2%

1 % &I

SEUG BT AL RE R 18 mm JE 1) 7055 AL H 4 T7951
FhAb T ) SR . R FTS2000 8 B 21 4R 56 35 AR
FE AN [ DI AT W 5, HSF 340 2 B in 3 1 P .

N T T AAEAS R R AN 7 A 8 2 1
R MMM A LS % 7, R GB/T228-2002 #rifk,
AR R 2 Rt 2 B, W 3 AN i Ar I EGh A
WEE, B 1 AR RE & B A SRR . B

TEEEN: A 5, 5, 1978 4R, Wik, BIZEE, LR R R E 5 TR BE, 1198 #HIL 212003, E-mail: shy782004@163.com



< 4200 « M EmMRS TR

F1 7055 RS EWMBILERS
Table 1 Chemical composition of 7055 aluminum alloy rolled
plate (w/%)
Zn Mg Cu Zr Si Fe Al
7.9 1.8 2.2 0.13 0.17 0.08 Bal.
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P =0
Normal direction(ND) Rolling direction(RD)
o
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Fig.1 Schematic diagram of tensile specimen and

sampling microstructure
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Fig.2 Engineering tensile stress-strain curves at room temperature
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Table 2 Comparison of tensile mechanical property

Position, angle Young’s modulus/

0,,/0,

to RD GPa
Center, 0° 555/580 63.8
Center, 45° 495/525 65.7
Center, 90° 560/585 65.3
Surface, 0° 520/540 58.4
Surface, 45° 485/505 60.2
Surface, 90° 525/555 64.6

Center, 0°
Center, 90°

614/634 (Alcoa) -
614/641 (Alcoa) -

T3 L (5 B e bR T A e, HL 90 A ¥ B E 4R A
W T 07 s T 45077 1) b (R BERJE B AWK . RE
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A7 L B i IR B 3 22 S AE 65 MPa, Ho0 J2 1R 9 B % 1) S
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Fig.3 Optical micrographs of different sections: (a) RD-TD surface, (b) RD-ND surface, and (¢) TD-ND surface
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Fig.4 SEM images of fine grained region in center layer on TD-ND surface
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Fig.5 Morphology and distribution of main residual coarse

phases
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Table 3 EDS analysis of coarse particles in Fig.5 (at%)

Particle Al Fe Cu Mg Si
A 73.05 9.98 16.97 0 0
B 75.48 7.98 16.53 0 0
C 25.1 0 0 35.69 39.2
D 42.2 0 0 11.68 46.12
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Fig.6 TEM bright field images in grains (a), grain boundary (b) and SAED pattern in grains of [110],.a1(c)
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Fig.7 XRD pattern of the rolling surface
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Fig.8 Pole figures of {001}, {011}, {111} crystal plane family projected to the rolling surface in surface layer (a) and central layer (b)
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Fig.9 Orientation distribution function (ODF) in surface layer (a) and central layer (b)
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Table 4 Volume fraction of different texture components

Texture component

Euler angle

Volume fraction (surface)/%

Volume fraction (center)/%

Brass {110}<112>
Copper {112}<I11>
S {123}<634>
R {124}<211>
Cube {001}<100>
H {001}<110>
Remainder

(35°, 45°, 0°)
(90°, 35°, 45°)
(59°, 37°, 63°)
(57°, 29°, 63°)
(0. 0°, 0°)
(45°, 0°, 0°)

4
1.8
13.3
1.1
1.4
78.4

28.8
1.4
16
0.7
0.1
53

K2 EHLIE SR R T, AL 13%, 1
BEHLEC IR (5 LE 2T 78%, AR H 0 = 10 14 45 R L W

INFRE . PO EFLHIZEZR (Brass. S. Copper)
AR BB % 2 TR, Mg maify (Ry Cube)
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Table 5 Maximum Schmid factors along different uniaxial
tensile directions for different texture components

Texture Ma)flmum Orientation with Orientation with
componentM easy crystal slip hard crystal slip
0°  45° 90°
Brass  0.408 0.433 0.272 45° 90°
Copper  0.272 0.500 0.408 45° 0°
S 0.424 0.476 0.442 45° 0°
R 0.408 0.488 0.467 45° 0°

Cube  0.408 0.408 0.408
H 0.408 0.408 0.408
Remainder 0.446 0.446 0.446

#*6 RESHLEERRNMAELMSEREZHFEF
TE
Table 6 Mean of maximum Schmid factors in different
in-plane uniaxial tensile directions

Layer 0° 45° 90°
Surface layer 0.435 0.451 0.440
Center layer 0.429 0.448 0.394
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Microstructure and Tensile Property Inhomogeneity of Commercial
7055-T7951 Aluminum Alloy Thick Plate by Hot Rolling

Shao Yong, Zhao Pengfei, Liu Qihang, Guo Pingyi, Shi Fengjian, Yang Hongyu, Yan Lin, Yang Na
(School of Material Science and Technology, Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: An experimental research of a commercial hot rolled 7055-T7951 aluminum alloy thick plate on composition, microstructure details,
uniaxial tensile properties at room temperature, and texture feature was carried out. A quantitative analysis for texture feature as well as their
influences on the mechanical anisotropy was investigated. The results show that there are few undissolved alloy compounds existing in the
microstructure of this plate, possibly due to a low content level of magnesium. The precipitations in grains mainly consist of #' and # phases,
which indicates a slight overaged status for the material. The uniaxial tensile properties along the 0° and the 90° to the rolling direction of the
plate are almost equal and both superior to those along the 45° to the rolling direction. In addition, the strength indicators in central layer of the
plate are all superior to the corresponding parts in surface layer, and the tensile mechanical property anisotropy in central layer is more intense than
that in surface layer. The texture near the center of the plate mainly consists of Brass and S rolling type. The R texture with recrystallization type is
dominant near the surface. The mean yield strengths along different in-plane directions through the thickness were studied and compared based on
the Schmid’s law. The relationship between the nonuniformity of mechanical behavior and texture characterization was discussed finally.

Key words: 7055 aluminum alloy; T7951 heat treatment; texture; hot rolling thick plate; mechanical anisotropy
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