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Fig.1 Optical micrographs of hot rolled 7056 alloy plate: (a) surface, (b) T/4, and (c) T/2
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Fig.2 Optical micrographs of hot rolled 7056 alloy plate after solution at different temperatures
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Fig.3 Optical micrographs of the surface of 7056 alloy plate after different solution treatments: (a) 470 C/3 h,
(b) 480 ‘C/3 h, (c) 470 ‘C/4 h, and (d) 490 C/3 h
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Table 1 Texture volume fractions of different layers of 7056
plate hot rolled and solution treated at 470 'C (%)

State Position Cube Goss Rotate cube pS-fiber
Surface 6.38 9.76 20.72 25.23
Hot rolled
T/2 7.17 12.4 0 42.24
Surface 15.64 0 10.24 27.4
Solution treated
T/2 8.18 18.21 0 56.25
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Fig.6 Distribution of the second-phase particles in different layers: (a) surface, (b) T/4, and (c, d) T/2
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Table 2 Chemical composition of the second phase particles
marked as A, B, C in Fig.6d (at%)

Point Al Zn Mg Cu Fe
A 22.81 26.79 35.60 14.72 0.13
B 73.91 1.18 1.42 15.29 7.80
C 59.49 18.26 15.99 6.04 0.22

FE 605 MPa, $UizimEE 628 MPa; T/4 )2 i R 50 626
MPa, ik 643 MPa; .0 2 i IR 623 MPa,
PUPLSREE 639 MPa. 470 CHWEAFIEA(2. 3. 4 h)
JG 4 RRA IRk a8 WL 100 AT 0L, [T 5 1 1)
XPRRA D) 2 M R B AR R 5, [EI%E 2 h ol 2 R
FEAAN 545 MPa, PrramfE 582 MPa, L[ % 3 h i
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Fig.7 SEM micrographs of the second phase particles of T/2 layer at different solution temperatures: (a) 450 'C, (b) 460 C, (c) 470 C,

(d) 480 C, (e, f) 490 °C, and (g, h) corresponding EDS results of the second phase particles in Fig.7f
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Fig.8 TEM micrographs in <100>a zone axis in different layers and corresponding SAED patterns of 7056 plate after 470 C/3 h

solution and RRA treatment: (a, b) surface and (c, d) T/2
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Fig.9 Tensile properties of 7056 alloy plate after RRA treatment followed by solution at different temperatures for 3 h: (a) surface, (b) T/4, and (c) T/2
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Fig.10 Tensile properties of 7056 alloy plate after RRA treatment followed by solution at 470 “C for different time: (a) surface, (b) T/4, and (c) T/2
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T35 )5 20 AR E s A b, R A A R A

(B 7), IFRTE TS5 S e BIAT R, FR45 652 PSN #L
WL /AN T 52 327 7 TE AL B R . [ )5
KIZHE MR, H4mEmEEN 6.38%H N
B 15.64%. K72 FEIRAEZ LW EAZ, 450
RERE R, 377 B AE B ) B S HUR) D F) 40°<111>
A KIGE, W p B AR Z K )7, 77430
TRWA R . LR RS N, R
BE MM E TR0 SRR KB A 4
()R i, AR S Taylor B8, AN [F 234 B A A 1 Taylor
K7 (M), MAEBOR, wREEEE, LRI M EmT
Cube 15 Rotate cube ] M {H . HHE Starink! 7 Hi f) 45
B, ARANARSZIR S5 R, vH R A # S 0 2 MAE
H2.95, K MAEN 2.69, XN IZ AL 0 B T
KIEMFEZERH

D]l R A ARG B W I (R o S I, 28 A AN

FEOTEENFER, I YR R A R e A 4 PR R B
K. 470 "C/3 h [ ARG 5 AR B, )15
PEREIE Bl o gk 24 il sl JE K ], ok
K5 45 i AL 28 03 3507 % P g B BRI

4 %

e

1) 7056 HAELAS JER AR JE L 2 H 1K 2001,
T2 AHURE, ROTAR N, e 2K 5
T, AT T . NERERITOE, BY) SR
M, PR TS K %, AN R SR JE SL T 2R 22 il
K.

2) [ R RIZ BIB9S, FF45 a2 i,
HLL ZASTE SRS e, s TR A S . IR K
2R AR RO, T A IR R A 4R K 4121 RRA
G R RS L Z e N EUR E S H N gy
A, A B AR BRAN I SRR R o 7 AR — o o
R ICUTIE T H A7 o

3) 4 [ IS U AN R R RE S R A 25 S, AE
470 ‘C/3 h [k Bl AEvERe, R)Z M IREE 605
MPa, PiPIoRE 628 MPa; T/4 JZ i IR 5%E 626 MPa,
PrhisifE 643 MPa: H0 2 IRGRSE 623 MPa, $idz
I 639 MPa.



510 39

o & 7056 R4

JELRR (R ZH R R 3095 -

S 3k

[1] Long Jia(J% 1), Zheng Zigiao(3 1-H¥), Wei Xiuyu(Bh1&F)
et al. Rare Metal Materials and Engineering(%iH 4 J& # k5
TRE)[I], 2010, 39(9): 1588

References

[2] Chen Songyi, Chen Kanghua, Dong Pengxuan et al. Journal of
Alloys and Compounds[J], 2013, 581: 705

[3] Marlaud T, Deschamps A, Bley F et al. Acta Materialia[l],
2010, 58: 4814

[4] Yu Hongchun, Wang Mingpu, Sheng Xiaofei et al. Journal of
Alloys and Compounds[J], 2013, 578: 208

[5] Liu S D, Zhang X M, Chen M A et al. Materials Characteri-
zation[J], 2008, 59: 53

[6] She H, Shu D, Wang J et al. Materials Characterization[J],
2016, 113: 189

[7] Marlaud T, Deschamps A, Bley F er al. Acta Materialia[J],
2010, 58: 248

[8] Liu Shengdan, Zhang Yong, Liu Wenjun ef al. Science Direct
[J], 2010, 10: 1

[9] Dixit M, Mishra R S, Sankaran K K. Materials Science and
Engineering A[J], 2008, 478: 163

[10] Liu Dongmei, Xiong Baiqing, Bian Fenggang et al. Materials
Science and Engineering A[J], 2013, 588: 1

[11] Zhang Xinming(7K#1 #), Deng Yunlai(X$i2 k), Zhang Yong
(5K B3) et al. Acta Metallurgica Sinica(%: )& F4R)[J], 2015,
51(3): 257

[12] Jiang Jianhui(# £ #%), Zheng Zigiao(4 - #E), Tang Juan(
U8) et al. Material of Mechanical Engineering(HILH 1T FE4f
EHI1, 2013, 37(4): 69

[13] Ma Can(%} %l), Tan Chengyu(i# ¥ 5%), Qin Sisi(F H M) er
al. Corrosion and Protection(J&§ 5 Bi#)[J], 2016, 37(2): 93

[14] Zhang Xinming(5K ¥ 1), Han Nianmei(5# &), Liu Sheng-
dan(X| ik lH) et al. The Chinese Journal of Nonferrous
Metals("1E A (0.4 J8 2 31) (], 2010, 20(2): 202

[15] Tang J G, Zhang X M, Deng Y L et al. Computational
Materials Science[J], 2006, 38(2): 395

[16] Xiong Chuangxian(f&{] %), Deng Yunlai(X$iz3K), Wan Li
(Ji B) et al. The Chinese Journal of Nonferrous Metals(+
4 44 JE 2% R0 [J], 2010, 20(3): 427

[17] Starink M J, Wang S C. Acta Materialia[J], 2003, 51(17):
5131

Microstructure and Mechanical Properties of 7056 Aluminum Alloy Thick Plates

Feng Shuai', Sun Liming?, Chen Zhiguo'*, Zheng Ziqiao', Li Jinfeng'
(1. Central South University, Changsha 410083, China)
(2. Northeast Light Alloy Co., Ltd, Harbin 150060, China)
(3. Hunan University of Humanities, Science and Technology, Loudi 417000, China)

Abstract: Tensile tests, optical microscopy (OM), X-ray diffraction (XRD), scanning electron microscopy (SEM) and transmission
electron microscopy (TEM) were used to characterize the mechanical properties and microstructure of 7056 aluminum alloy plates, which
were rolled to a thickness of 40 mm. The results show that the microstructure of 7056 hot rolled plate is inhomogeneous in different layers.
The second phase particles on the surface are distributed dispersively and their size is relatively small, while when they are concentrated at
the center, the size is relatively large. From the surface to the center, the shear texture is gradually reduced. The content of the deformed
texture in the center layer is the largest, and the difference between the cube textures in each layer is not significant. After solution
treatment, the recrystallization texture increases and the shear texture decreases on the surface, and the deformed texture of the central
layer increases. After aging, a large amount of homogeneous and fine #' phases appear in the surface layer and the center layer, while
discontinuous precipitates and a certain width of precipitation-free zone can be observed at the grain boundaries. The optimal solution
treatment of 40 mm thick 7056 plate is 470 °C for 3 h. After aging, the yield strength and the tensile strength of the surface layer are 605
MPa and 628 MPa, respectively, those of T/4 layer are 626 MPa and 643 MPa, respectively, and those of the center layer are 623 MPa and
639 MPa, respectively.

Key words: 7056 aluminum alloy; thick plate; texture; microstructure
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