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Fig.1 XRD patterns (a~c) and FWHW (d~f) of 7085 aluminum alloy: (a, d) solution-aging (100 C), (b, e) solution compression-aging

(100 °C), and (c, f) solution-ECAP-aging (100 C)
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Fig.4 EBSD crystal orientation maps of 7085 aluminum alloy: (a) solution-aging, (b) solution-compression-aging, and

(c) solution-ECAP-aging
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Fig.5 Distribution diagrams of grain size (a~c) and boundary angle (d~f) of 7085 aluminum alloy measured by EBSD: (a, d) solution-

aging (100 ‘C), (b, e) solution-compression-aging (100 ‘C), and (c, f) solution-ECAP-aging (100 C)
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Table 3 Average grain size, percentage of low angle grain boundary and average angle value of 7085 aluminum alloy from

guantitative calculation of EBSD

OLac=1"~15° 0>1° Onace>15°
Alloy Tpm 1-f 91(°) Lum 91(°) Lpm 01
Solution-aging 8.740 0.3267 3.807 62.729 28.654 92.157 40.709
Solution-compression-aging 1.408 0.8214 4.023 2.275 8.760 6.785 30.538
Solution-ECAP-aging 1.148 0.9943 2.950 1.182 3.176 8.265 42.512
4 7085 SRA S HVBRMUAIE
Table 4 Strengthening Mechanism of 7085 aluminum alloy
Alloy as/MPa ao/MPa a,/MPa oace/MPa  ouacs/MPa  gssippi/ MPa

Solution-aging 381.2 20 0 10.4 4.1 346.7
Solution-compression-aging 475.6 20 107.4 89.1 11.2 247.9
Solution-ECAP-aging 543.3 20 180.6 116.4 2.8 2235




+ 1012 -

Wit RS TR

46 %

/f’t OHAGB~ iggﬁ/f’tiuﬁq‘aﬁjﬁiigi/f’t Oss+ppt ZHEEO i«—[_ﬁ
AW

Os =00+ 0,+0a68 + Ohacs T Csseppt (5)

XTEEEKU, — MBI 0,=20 MPa, 4i& hi ik
A e IR E, IR HAF B 0, oLace M ouace
RN (5), 152 B 5 AL AT SORAL S ogsrppt
T 4.

3 &£ g

1) HELEZ B GRS 4, ECAP LG &£
AR PR, A3 11.4%, XULBH, ECAP L
Xf 7085 R G4 1 Ak AR LU R 46 AR T 11 5 Ak ROR T
fE, I HE G & R4 R I 5B 1

2) HItL T IE4545 ., ECAP K G & & A/EohfE
R E R A BT s, UL ECAP I LS &
SMMAL GRS B %) HiEhs,
fERi R, G&NNMAEFEAE RIS L, 8
WREEAEE, &N RR, Wik, K
Rl A 7K 52 BRI BB YR AR T

3) ECAP il T J& 7= Az (AL 48 o) T Al o BE 1) DT ik A9
180.6 MPa, ANE4EATI 1.7 f%, Uil ECAP ¥EH
TS R AR RS B o SR RE 1 S SRR T A
HMUN A BE G B [V 5 KAR TR 1IN 25, BRI T I
RUTVE A -

SE 30K

[1] Dursun T, Soutis C. Materials & Design[J], 2014, 56(4): 862

[2] Warner T. Materials Science Forum[J], 2006, 519-521: 1271

[3] Du Mingyi(#1:BH ). Light Alloy Fabrication Technology (% &
S T4 AR)[I], 2007, 35 (2): 11

[4] Luo P, Mcdonald D T, Xu W et al. Scripta Materialia[J], 2012,
66(10): 785

[5] Cabibbo M. Materials Science and Engineering A[J], 2013,
560: 413

[6] Xu Hongxing( #& 4L &), Cheng Xiaonong( 2 % 4% ), Xu
Xiaojing(¥/FHe##) et al. Journal of Jiangsu University, Natural
Science Edition(YL7% K27 2744k, HAAR#/R)[J], 2011, 32(1):
51

[7] Youssef K M, Scattergood R O, Murty K L et al. Scripta
Materialia[J], 2006, 54(2): 251

[8] Zhao Y H, Liao X Z, Jin Z et al. Acta Materialia[J], 2004,
52(15): 4589

[9] Cheng Xiaonong(F£HE4%), Song Gang(< HNI), Mo Jiping(3£
#2°F) et al. Journal of Jiangsu University, Natural Science
Edition(TL 75 K254, BRI Fh)[J], 2007, 28(1): 33

[10] Song Tao(ZR #), Xu Xiaojing(¥F % &), Fan Zhen(F5 ) et

al. Rare Metal Materials and Engineering(%if 4@ # Kl 5
TH)[J], 2012, 41(S2): 373

References

Strengthening Mechanisms of 7085 Aluminum Alloy by Solution-Large
Deformation-Aging

Xu Xiaojing, Wang Zilu, Lu Wenjun, Guo Yunfei, Ma Wenhai, Chen Yang, Xu Chi, Zhang Jingyu
(Engineering Institute of Advanced Manufacturing and Modern Equipment Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract: High-strength 7085 aluminum alloy was prepared by conventional solution-aging and solution-large deformation-aging, separately;
wherein, large deformation included compression and ECAP (equal channel angular pressing). The tensile properties, internal dislocation density,
unit boundary (small-angle grain boundaries) and grain boundaries (high-angle grain boundaries) of 7085 aluminum alloy were investigated by a
tensile testing machine, X-ray diffraction (XRD) and electron back scattering diffractions (EBSD). Combined with the yield strength measured
by tensile tests, the contribution of strengthening items to strengthening of the alloy in different states was calculated quantitatively. Results
show that the tensile strength of the 7085 alloy by solution-compression-aging and solution-ECAP-aging upgrades from 381.2 MPa of the
conventional solid solution-aging process to 475.6 MPa and 543.3 MPa, respectively; their dislocation strengthening also significantly increases
from zero to 107.4 MPa and 180.6 MPa, respectively; besides, small angle strengthening greatly increases from 10.4 MPa to 89.1 MPa and
116.4 MPa, respectively. Higher strength of 7085 aluminum alloy arises from the internal dislocations and small-angle grain boundaries. Large
deformation after solution accelerates aging and reduces the aging precipitation hardening. The strengthening effect of strong plastic
deformation (ECAP) is better than that of the traditional plastic deformation (compression).

Key words: 7085 aluminum alloy; large deformation; yield strength; dislocation strengthening; small-angle grain strengthening
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