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Table 1 Chemical composition of 7075 alloy (mass

fraction, %)

Zn Mg Cu Si Fe Mn Ti Cr Al

548 221 1.48 0.121 0.371 0.278 0.028 0.189 Bal.

SFISHRI 214 12~12.5 min.

W5t BT AR DU S B AL BE, - 45 He it
J5h 420 °C, HEELRER 0.5 h, B TIHGEE 400 °C,
FERHA 1.5 mm/s. 25 AESE R B i
A G AL bR HE A o AR JE X IR EAT
(450 'C, 1 h)y+(475 C, 2 h)[FI R [ F AL 3, 7K RRA
Ab PR RS SR A 120 °C, 2 AIEET 16 h R RAE
HERT 24 h WAE I RCAREE . Bifi i, R TIUERT RAG 2R S 1R
FEHEAT 160 CARIR PN AR B, 5 5 R T (120 °C,
24 h)FFIN AR, [EI, g T ARG RRA AL
((120 °C, 24 h)+(200 C, 10 min)+(120 C, 24 h))/N R~
WFE, AT AL S E RS LT o

PR PERELE CSS—55100 HY 1 )T RESZEG AL Lt
1T, FER R EBR GB/T 228.1—2010 [H 2 Hl b it
25 mm. F42 5 mm FIFRAERFE, FEANRESEEE 3
NGRS, DO, RN FH-1 B4R
AP OOER, WAERMAENEAE, FARFEN
75, BOPEIME. B EHIIRE 2 50~60 um
S AT 3 mm IR, SRS AT RUBTRGE, W
S PPV BRI PR R, L MR 5 T R AR L ol
3.7, WEFEHIAE-30 CRLT, TAERHEN 12~15V,
HLIT A 60~80 mA o il f5 11 it 7 JEM—2100 3% 5 HL -tk
A (TEM) L85,

2 RER
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Fig. 1
160 ‘C retrogression and with different pre-aging treatments:
(a) (120 C, 16 h); (b) (120 C,24 h)

Tensile strength and conductivity of alloy during

B, KT RRA J5 G ERE R 772 MPa, & T
T6 &AL I &L 760 MPa ANUE{H T I 2% RRA (1)
753 MPa.

WP 13T LA Y, PR 25 3 1 4 A
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Table 2 Properties of alloy after different aging treatments

Pre-aging Retrogression Re-aging R./MPa  R,,/MPa Al% y(IACS)/%

(120 C, 16 h) — — 725 681 5.1 313
(120 C,24h) — — 760 709 4.8 31.6
(120 C, 16 h) (160 C, 120 h) — 588 541 10.6 34.8
(120 C,24h) (160 °C, 120 h) — 620 577 9.4 34.5
(120 C, 16 h) (160 C, 120 h) (120 °C,24h) 772 724 8.8 37.2
(120 C,24h) (160 C, 120 h) (120 C,24h) 753 702 8.1 36.6
(120 C,24h) (200 C, 10 h) (120 C,24h) 758 711 8.6 39.1

M, HAPKERSR T UESE. (120 C, 16 h)XHf
SCTALEERI(120 °C, 24 hUE(EI A G HEARE T, &
SR 5% 4. mRHARE, &4rh
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& A MPUR e Re 5 o P2 2 [RAA (R IEAR K
IR FR, BB BRI R, JELL ) &b FAT i AH(Grain
boundary precipitate, GBP) A3 B T-BHA M IE (I JE e, )
GHRPURMEREAR . XA GBP [FTHLA H—-1.05
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PFZ SE AR SR AR < JE T UK PR e RS B AR AR H
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AR TR N 2 ST DURIR, 4R
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AL LSS AR G R R R, AR A
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VLA R T S AT B G 1) it (B U A BB MPe (]
W I A S TEARKT T R A, GX2e MPt LA
GP XMl y'#H8 3, GBP NIELEM) n AH. 1 El 3(b)
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HESHER AT, 5 R B ROMAL B 5 ¥ GBP JESSEA—
3, FUEIEIT GBP - i 1 MPt [AFE 241
ANEREU AT, BOMEE AT RN, WEERTRORES &4
() MPt Lb R I RCR S A5 4 1) MPt AT SRR, R4

100 nm
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Fig. 2

TEM images of alloy after two-stage solution

treatment and quenching
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Fig. 3
treatments: (a) (120 C, 16 h); (b) (120 ‘C, 24 h)

TEM images of alloy after different pre-aging
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AN[RIZH 2R3 AR 27 S 1 T A B ko AR [l A R mT DA
A4 GBP ML, 40 A0 HOELLAR b sl (G &I dh N
(1) GP DX A o AHAE MPt I 570 4 [l B AA b, )
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[P Fr 4, MPt ZERHE [PV A HE 3k it v (S A 358 00 4 [P
PHEAA, IHAE AR — . HE S I T A
WIS () PFZ, 55J249% 10~15 nm, H. GBP Wrs:i &,
I 40) Tl LUREE, 5 1E 4(a)28 18k, T6 Filkb 25
(G AE A A B, F GBP [¥143Ai th HH % 2248 i
W4 & <2 1K MPt 5 2RI [T E 2 5 (& S AR L,
AN MPt B B A TR, RO rIis %] 20 nm
PL b o KRS MP £ St B T 280RE B2 RN i 4 22
HRSTRBZ 36K, 1K 28K RS) MPAE [ A B A
EEA I S AR WRLAG . KoK ARIR A BB T
KRSF MPt PR, AR A R RIS T & P 7
JUsF MPt, BRANIIR T MP 4b, HAlBE R ) MPt

B4 AFEFRI A B 2GR AL B (160 °C, 2 h)EH
(% TEM

Fig. 4 TEM images of alloy by retrogression treatment (at
160 °C for 2 h) after different pre-aging treatments: (a) (120 C,
16 h); (b) (120 °C, 24 h)
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5 R[AITRE A FRZE RRA AEFE((160 °C, 2 h)+(120 °C,
24 h)J5 &4 TEM 1§

Fig. 5 TEM images of alloy after RRA treatment ((160 C, 2
h) and (120 C, 24 h)) with different pre-aging treatments: (a)
(120 °C, 16 h); (b) (120 'C, 24 h)
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Fig. 6
temperature (200 C) RRA treatment

TEM images of alloy after conventional high-
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E
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Low-temperature retrogression of spray formed 7075 alloy

SU Rui-ming, QU Ying-dong, LI Xiang, YOU Jun-hua, LI Rong-de

(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: The effects of low-temperature retrogression in RRA on the microstructure, mechanical and conductivity
properties of spray formed 7075 aluminum alloy with different pre-aging treatments were investigated by transmission
electron microscopy, extension and conductivity tests. The results show that, pre-aging treatment (at 120 ‘C for 16 h) is
more beneficial for the re-dissolution of precipitates in matrix than peak aging (T6, at 120 C for 24 h) at
low-temperature (160 “C) retrogression, and the grain boundary precipitates are interrupted after RRA treatment. After
pre-aging at 120 ‘C for 16 h and RRA treatment, the tensile strength, yield strength, elongation and conductivity of the
alloy are 773 MPa, 724 MPa, 8.8% and 37.2%(IACS), respectively. The mechanical properties are higher than those after
T6 or conventional RRA treatment (neither low-temperature or high-temperature) and the conductivity is close to the
small sample after conventional high-temperature RRA treatment. This process is fitted for large workpiece in industrial
heat treatment.

Key words: 7075 Al alloy; spray forming; re-aging; low-temperature retrogression; pre-aging; conductivity
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