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Fig. 1 Schematic presentation of novel thermo-mechanical

treatments (TMT) of aluminum alloy
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Fig.2 Size of aluminum alloy tensile sample (Unit: mm)
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Table 2 Tensile mechanical and conductivities properties of 7050 alloy under different conditions

Sample Treatment Electric conductivity(IACS)/% o,/MPa ¢p,/MPa /%
T6 (475 °C, 1 h)+(120 C, 24 h) 30.66 600.07 52523 15.01
RRA (475 C, 1 h)+(120 C, 24 h)+(195 C, 10 min)+(120 ‘C, 24 h) 35.28 608.22  528.68 11.6
H6 SSHR+CR+(120 C, 6 h) 3231 651.42 608.10 10.67
HI12 SSHR+CR+(120 C, 12 h) 32.64 645.18  596.07 11.3
H18 SSHR+CR+(120 C, 18 h) 33.39 634.97 564.85 11.1
H24 SSHR+CR+(120 C, 24 h) 33.95 637.28 56579 9.3
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Fig. 3 Intergranular corrosion morphologies of alloys after thermo-mechanical treatments: (a) H6; (b) H12; (c) H18; (d) H24; (e)

T6; (f) RRA
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Fig. 4 Optical micrographs of 7050 under different conditions:

(a) TMT; (b) T6; (c) RRA
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Fig. 5 Dislocation density of 7050 alloy after TMT
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Fig. 6 TEM images of alloy after different treatments: (a) Intracrystalline image of T6; (b) Grain boundry of T6; (c) Intracrystalline

image of RRA; (d) Grain boundry of RRA

s o NG G B IR L ; 7o BEHER 11297 7 MPa;
Aoy, 1 FHERAL BT SR ISR BEAR 1 s A, 9 [ VA SR AL T
SURIITREEAR I Arg AL SR HIBREE R A, H
BT AR S R AR AR . ASCrh iR, BT
BULIE, AT E G R A O, E I E A R
S 4R A 4 3 R 1K) B R T 20 AN T . Aoy, P I
Hall-Petch A0 Aog=kD™ "2 AT, Hbh k —H
., D PR o BT AT AN URAL BT R,
R S AN [ e A5 T £ 65 4 0 R RS AREE o Ay, 222
PoE THT AR RS SHT AR 2 At 50 .

ME 6 TS, FRGE I E AT AR MEIE, 3
SO AT TR, B OMIZ R AR S R 2 A
e ELEEI R0 A S B AT LA TE [ VA I S A
Whk. Bk, X T6 5 RRA GRS &S, A
TR R ] s, HOHARDRST AT, AT BLRT
[y BE N HE o

H T E T UM AL B 2 (B AL S A B — =
IR AL A AR — I SRR ER) SIN T AL BT AZ AU AL
BSR4 702 PR BRI 52 B L4 ISR « A P IEIE

TR ARMEATHR: Ar=aGhp"™"™, Hirh p Jofi s
FE, av G b #AFEE. Bk, A% B K2 S
M EANR A SR, BITE 5 aTLlanE, &
PAURAL R 55 4, il o5 I A000INT ) P S K A7 8 3 P
BTN BE. tbAh, EIEE 7 ATLUR I, BEE IR A
MIRE, BT AR R HATT HAH 25 B /)N o DRI o o5
RO AT AE K, 456 S IR 5 B BT FRAIG o TR AHASE T T6
5 RRA WRE, SHNMACELE A & H T HiRk
75 A BT Ak, 34 B A7 £ (A7 45 3
FEARIE PR, RS MU AR A 450
FEW] T T6 5 RRA IR

BRE S VRS2 HAE AT RAP LG T, TR AR
AT A R . BB S R A 4, TS
AN T AL, ABTEREAT I O R =] 52100 b T 507 4r
o RIS BTE RG22 ATEEAT R AR50 B 1 87
SRR ], WA S . B I RO R
FEA, B0 S A 3 R i H6 1) 10.67%48 = F H12
(9 11.3%. SRITMES 2L 18 h FF4h, HRE SRR
SRR, X2 BT RS O ] R, 7R



S BT B0

7050 A SO AL R S PERE s R 2187

328 B 11 4 ¥ 3,
(a)k ) x N G : (b)
- . s “ > ¢
.ﬁ it e e M e )
7. . yPrecipitated phas :..l_"\t;.’» o
- L e $57 s SARES) ‘ -
: \"§ VT B B S
‘;:-,t."—' Pt S -
'y SRR AR /
Q » M
¢ > ~’¥
.A;
S o i T o i W
"(
¥ 2y
' 4
1 100 nm >
ap— ¥
@ . (e) 87 g
; ! e) ‘% "y S
\ 3 > A -~
ol R RTD R S L Lt 5
‘ ¥ v s * Precipitated phase . ® %
. X . Y ..Av v 3
i | A' i a \ < k ..
¥ 3 o/ 1Y N Bie S T Kt
i "~ '\ /e & . Dislocation
,,,l‘ Ny # R"‘ % ;" g
“" g 3 oy . ’»:‘ g
LN S ‘ e A.;:" ‘\:‘ 3‘ !“ i": ""~
i 5,
(,:;K,"’-! A
f “ (Yol T SR
sl vl BT IS
& av SAALR R o,
= n"”j . : JLlO? = ‘*l[ —
7 * 2 m g ~
P B % M)
" (R bR ’
* ¢ Precipitated phase &
© 5 <N L LTS
- " K ,’" “. ~ &
*
RPN e
. /’/
A0 7SR
»

&7 ZHHUALELE A R R AT 7050 455 4 TEM 14

Fig. 7 TEM images of alloy after TMT: Intracrystalline images of H6 (a), H12 (c), H18 (e), h24 (g); Grain boundary images of H6

(b), H12 (d), H18 (f), H24 (h); and (i) Diffraction pattern of

diffraction patterns of other samples are similar to H24)
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Effect of novel thermo-mechanical treatment on
microstructure and properties of 7050 aluminum alloy

PENG Jing', CHEN Zhi-guo" % REN Jie-ke', MA Wen-jing'

(1.School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Department of Materials Engineering, Hunan University of Humanities,

Science and Technology, Loudi 417000, China)

Abstract: A novel thermo-mechanical treatment (TMT) based on solid solution-hot roll treatment(SSHR) and its
influence on properties of 7050 alloy were studied by tensile and corrosion resistance testing. The influence on
microstructure was studied by methods such as XRD and transmission electron microscope observation. The results
indicate that the strength of 7050 alloy is enhanced by the novel TMT, meanwhile, a good plasticity remains. The highest
yield strength and ultimate tensile strength reach 608.10 MPa and 651.24 MPa, respectively. They are increased by 82
MPa and 51 MPa, comparing with the yield strength and ultimate tensile strength of T6. The conductivities of TMT
sample are between T6 and RRA, and the intergranular corrosion resistance is better than that of T6, and close to that of
RRA. The results of microstructure analysis indicate that the comprehensive properties of 7050 alloy is promoted by the
configuration of dislocations formed during TMT and the shape and distribution of grain boundary precipitates.
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