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W OE: RHAMMINR. SHEME. XRD & TEM 2575, HF AN A2 7 EE-+A 5L 7075 64 B
RN HPERE S . J1PERe R W] 80. 100, 120 CIN 2Ifs B35 I m & & R IR i — B W
(475 °C, 1 h [E¥E AL FR)+80%E N E A FL+(80 C, 48 W A & MPIRI MR . JE AR GEFEFEH K 25> 54 773 MPa.
720 MPa 1 5%. SAHLUIHTRE: M TR A4, WG &0 ML mIE T4 50 TR b (R A8 %
e AL SR AR 20 B0 R A A 1D SR RS R H SR R L R L+ B 300 A 6 1Y) e 5 o 4 T SR P P RO AT H
AHEFAE RIS ARG . Bbah, AR 50bT HE AL (B L ARAE, 43T T I A8k 2 Hh 4 4 o P R SR I AR A A
KR 7075 HEE 4 WARAIE:, BRI J1Frtee

XEMRES: 1004-0609(2018)-10-1999-10 FEDES: TG146.2 EPRERS: A

IS} R4, 7000 & Al-Zn-Mg-Cu & 4 BA RS
R R DL A R R A IR AR T R
P2 R F RS R FUE AT | T A A
WEROLR, IR G 40 B EORIE T 9K )
HrH AR SRV E R . DRI, 3K T3 & B Re 08 9 It
HARKCE, MIMEERE & aamBER ™), SR, R ERIR
iR REGo R &8 A RAEA B N BT, W5t
sl AT BRACRIEE S SR E AR . N T
BE— DR m AR R, SR H] R B AR T (Severe
plastic deformation, SPD) 5 ¥4 MK 2 ffpi R ~T
I AERIA T o SNIR =t L S PN TN L& e et
B, CAAREI 2RI R 2R ke,
%1 404542 f1 B (Equal channel angular pressing, ECAP).
f [ #1 %% (High pressure torsion, HPT). 2 X %L il
(Accumulative roll bonding, ARB). #B{E& I %L (Rolling
at cryogenic temperature, Cryorolling)&5. %A1, SPD
TIFAFAERE R RS/ R 20K m . ARl R, A2
T % NI A LTS b D WA K i e ol B4 £ A S

N TR EVERE SR G B T A A, — A
TR RV AL T VL S U S G TR AR B b T
RO R oK IRAEIX R vk, 2RI R R,
6061 #8554 £8(550 °C, 1 h)[E VA AL EE+(180 °C, 2 h)/R i

R+T5%IE N EXEL+(180 C, 48 h)FI 2L, Hifism/F
FE R EE 4 560 MPa F1 542 MPa, fHiKZK
7%, BRI R R, 4(560 C, 30 min)[E &AL
424 h HIAR R+80% N =X HL+(180 C, 1 h)if
%, Al-0.75Mg-0.75Si-0.8Cu & 4 ) Ft i 38 B N
450 MPa, fHKZ5 7.1%. HUANG U557 %11,
2024 ABEEZ(500 C, 1 h)EVEAFE+40%E N B4
(175 °C, 7 h)IE K, B o A R G E 43 ik F
608 MPa Fl 540 MPa, 2%~ 7.8%. PANIGRAHI
SIS T R B, £838(490 C, 6 h)[EIVA AL FE+3 A8 & Ky
2.3 WELH(100 C, 35 h)EF 3L, 7075 F8E S hihismE
i AR50 MK 2R 43 51 A 618 MPa. 577 MPa Al 6%.
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1 XI§

SEISA RN 5 mm JE (1] 7075 BRE SR, AR
43N 5.8 Zn, 2.4 Mg, 1.8 Cu, 0.3 Mn, 0.1 Cr, 0.4 Si,
0.5 Fe, 0.1 Ti, RE AIJRE L, %). TRAMEZ 475 C.
1 h [ AEFE(Solution treating, ST)FIEIRI/KEE, LIEIK
A %(Cold-rolling, CR)ZE 1 mm JE(EJE FEA 80%).
B 5, WELAR S HIEEAT 80 100, 120 C A T.H 2k
(Artificial ageing, AA). AT LI ERE, 0K
B ELREHEAT 120 °C. 24 h I&(E 3% (Peak ageing, PA).

KA B KACZR OV EIROR, WO 4L A n T AR ER
£ 35 mm. % 8 mm HIHCIRIXFE, 7£ WDT-30 B+
RISHL EREAT AR BRI, FHE 20N 2 mm/min.
TR AL FRAS IR 3 ANPATIFE, FELLPE TR %
TR AT e R E R 2R

BB AR R e i, AU E 220 100 pm
J5, SRJG1E-30 C A 30% HNO;+70% CH;OH %
TR (AT 2 B0 Hp 3k A7 XUE PR AR IR, 115 0% S LB
(Transmission electron microscopy, TEM)#EFE N,
JEZ1N 12V, HHZN 80 mA. FIH JEM-2100 %
53 #E TEM #EATHZNEE, #RAEHEE N 200 kV.

FH Bruker D8 i X ST £k A1441X(X-ray radiation,
XRD, Cu K,) 7 14 FLFIB O RE [ SR AL 2%
EHLE 40 KV, B 40 mA. 1% Schulz 15 &HHEH
{111}, {2003 F1{220} 3 FKAS 58 #EW & (5=0°~80°,
@=0°~360°), @it Bunge ZEUE TFEIREUE 7] 73 A1 Ry
#{(Orientation distribution function, ODF), #AJf5, iR
Yo o ARG S U L4y B AR R U0, kA, MR
XRD U SEALAEE, KA Williamson-Hall ¥EZ& 40,
G H N ¢ MGG EAR d, 4% B U FARRE 1)
Pl g p 17,

2«/3‘9
=

db
A: b N4IES Burgers REMIK/D, £70.286 nm.

(M

2 SLIGZER

2.1 HIfHEMERE

7075 $85 4453 475 C. 1 h [EVEALF A E K
P, ST RFEPURIREE i AR GE R R 25y 492
MPa. 232 MPa 1 26.9%. ST ikffit— D347 120 C.

24 h B2, 193] PA WFE, SEPUhisREE. JE R
I3 BRI B3 s 2 629 MPa 1 531 MPa, iK% %
2 12.4%. ST {FEHHT 80% K N &AL, CR IR
FEBURL o P2 R e 1R 8 P52 4 ) K P2 42 1 42 714 MPa Al
677 MPa, T2 ) ZURI % 22 2.5%.

E 1(a)A1(b) T~ 2 51 4 CRARFES 80,100,120 °C
BRUE, AA BRI 58 BN R B2 (1728 A JUAE
ATDVEH, 3 FREERZOI R AA REESAAE 2 A
SRIFIE, BRI, AA SPEIRENE AT G, BES,
W A BT KT AT RE G, BB S N 20 1 53
WA, )5, FXREAZEE 05 ER R,
IS 280 5 1) i IR AN R iR P U, (H R A B i
TR IA] . BN, 2 CRORFEREAT 100 “CIFRLF, B
AA RFEZ(100 °C, 12 h)AEH A RG-S 1, Jrdiss
JEE A ISR 2 5 751 MPa A1 707 MPa; AA iXkE
£(100 °C, 72 hyAbH JFIE B R U 1T, Hhr s AT
R L4358 768 MPa il 738 MPa. 5 100 “C I} R{AH
Et, 80 CIH 2k & G AR I 2N A A Fr i, 120 CHY
R 4 VRIS 00 TR U B 4. AAOR UG, AA IR
FEZ(80 °C, 48 h)AbFH S IA BGR BEVE T, P o B Al
SRSy )R 773 MPa Al 720 MPa, AA ifFE£2(80 °C,
96 h)AbFE J5 IA 55 FE UG 11, 7 58 P A IR 5 4 3]
N 788 MPa Fl 735 MPa; ML 2 T, AA HFEZ (120 C,
8 h)AbH J5 Bk 5w Ve T, P sm s A JE Ao B 4 )
N 718 MPa 1 692 MPa; AA it FE£:(120 C, 48 h)Ab#E
JeE ik B R RE U 1T, Pi o B A RS FE 4 o 722
MPa #1 676 MPa.

Bl 1(c)fTn A CRARFEZ 80+ 100+ 120 ‘CHI RS
AA PP KRB, PTLUEH, CRIRFEMEK
RN 2.5%, 28100 CHIRL 4 h, AA RFERIHK R B
5 5.1%; QREEHEAT I RAEFE AA SRFEHR K BT T %
FRAE 202 72 h I, AA TRFEA K 22 % 22 IR G E 3.8%:
BEJG, ZERHS RO R, AA WA KRR L.
2 80 ‘CHEBE ) AA RFERIZE 120 CALBE 1) AA RFE
KRS 100 CLFE AA RFEMFEAAM
[&. B0, AA RFEZ(80 °C, 8 h)AbHH oK i hn =
5.4%, T AA IRFEZ(80 C, 96 h)AbFH 5 oK & [ 5]
HARAE 4.5%; AA REEZ(120 °C, 2 h)Ab3E 5 K 2 1
TIZE 5.3%, 1 AA RFEZ(120 C, 48 h)Ab B 5 (KK
G R AR 3.7%. LWL, CRAFEZ 804 100,
120 CH &G, MEKERREARNE. QM52,
AR ELAI AR S S e 5 i w7075 SE e kIt
PR B, Fl, AAREEZL(80 C, 48 h)AbFH
JEIPURIRE i AR B R R 41 50 773 MPa.
720 MPa 1 5%.
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Fig. 1 Tensile properties of 7075 Al alloy aged
at 80, 100 and 120 C after being solution-treated
at 475 “C for 1 h and cold-rolling by thickness
reduction of 80%: (a) Ultimate tensile strength;
(b) Yield strength; (c) Elongation

2 ANFAAEHERZS A S I AR a4
L

Fig. 2 Optical images of longitudinal

sections of 7075 Al alloy in processing
conditions of PA(a), CR(b), AA—(80 C,
72 h)(c), AA—=(100 ‘C, 72 h)(d) and AA—
(120 °C, 72 h)(e)
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b2 IR, P aR R R STZ) 25 pme BBAh, IEWT LA
WLEEH| — Ll PR 28 T AR IO, X 26 R0k DL Al,CusFe AH
NE, FEEEHSE ALCuMg . B 2(b)FH, &
80%JE FHRAELATE, CRIRFEMRIELFFIK,
BUBE IR AR A s [RIRS S BROME TR FEE 7 1) ks )R <) 4
F0/N . BEAN, 5 PA ML, CR URE A 45 & AR R )
RSP A %A W AR . A 2(c)s () (e)TTBAE
H, AA—(80 C, 72 h). AA—(100 C, 72 h)fil AA-
(120 °C, 72 h)ix 3 PR A BFE AL RSN 5 CRUFE I 2k
A, SRR LR A, AR IRIAAELE,
LR, 80, 100, 120 CHRGIFEH, AA WRFERA
A TS

23 AL

Kl 3 iz A ST CR. AA—(100 °C, 72 h)iX 3 Ffuik
AUHE 2 9 0° 45° 1 60° ) ODF 5] & 1 Fi Ak
FER LR o AR 23 8. MR 3(a)RIZE 1 ATLLE HY,
ST iRXFEH LA Cube {001} (110) A1 Goss{011} (110) Z5=Fi

SN T, BB 65%, IEAh, IAPAE—
L6 Brass {011} (211) L2, AR 502 31%. X T
23t 80%E N EAFLARTLM CR FE, Fahmaim
BB OB RKERKELD 8%, MHELZT,
Cuf{112} (111) F1 S{123} (634) ZEH | SRk 50, AR
SEIEINEL) 80%. K 3(c)MFE 1 #—PEH,
AA—(100 C, 72 h)IRZAFE RIS R FN SR 1A AR 4
5 CRARFEIAL, X B 1% 5 I XGRS R
A RA RS A ROLE 2(d).

AR AN ] A BRSSO SRR R B AR 53
(£ A S Taylor K FH( M, )(ILFE 1), A LR G5
Wi B AR R P2 Taylor [HFE(M )M, 31T
17,

My =Y fiM, )

B 1 \TEUEH, ST WlFEM M, HR 2.7, L
Z R, T LRI G AF E8 0, CRAFER M, {H
WK E 3.19; B4, RN AA—(80 'C, 72 h). AA—(100 C,

@, =0° P, =45° @, = 60°

: (@)~ =)

e — \ﬁ )
GTOSS“' - .E,@«B.rr«dﬁs"s o w Q

PR

© __.

,,O i
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Fig. 3 ODF plots of 7075 Al alloy under processing conditions of ST((a), (a’), (a")), CR((b), (b"), (b")) and AA—(100 C, 72 h)((c),

(€, (")



o528 B4 10 ) 2, e RO ENAHAEL 7075 B 4 A2 R RE A AR 2 RE 2003

F 1 AFEBRSAFER R 7 AR EO 18 Taylor T-H

Table 1 Texture components, volume fractions and average Taylor factors (M,) of 7075 Al alloy under different processing

conditions
Recrystallization texture Rolling texture Random
Sample state
Cube(2.45) Cube RD(2.45) Goss(2.45)  Brass(3.17) Cu(3.7) S(3.33) (3.07)

ST 38.9 14.4 4.4 313 3 0 4.3 2.7
CR 53 3.0 10 38.1 20.1 21 2.5 3.19
AA—(80C, 72 h) 5.7 4.5 9.6 35.6 21.2 20.5 2.9 3.17
AA—(100 C, 72 h) 5.6 4.8 9.8 339 22 20.6 3.3 3.17
AA—(120 C, 72 h) 7.8 43 10 34.1 20.8 20.3 2.7 3.15

72 h)FAl AA—(120 C, 72 h)iX JUMR S HFRFERAE K4
T, HIWRRIAARU 505 CR RFEEEA
I, Ft, My EBHRKBHEE, 2508 317, 3.17
F3.15,

24 f[I$EEE

RAEA R AR KFER XRD IR S AL,
KH Williamson—Hall EZ& LA H AN AR () R
W RS @), BT O E A (). R
2 RN CR WAFERIAE AA WAL %% . BT
80%JE FEAFLAIE, CR WS E =S E, 4
8.3X10" m?. 4 CR KT 80 100, 120 CTHYZL
W, FEAHE RORE T, BEER R E, AA IR
PERLER 2 PR A B 280 ) AR R BN, o o T 2
TR PEESEN, r E FE AH BRI - 91 1, AA—(80 °C, 12
h). AA—(100 C, 12 h)fl AA—(120 ‘C, 12 h)iX JLFRZS
TREEMI AL A5 25 B 20 i 5.1X10'.4.3X10.2.7X 10"
m % Yt —BEAE 72 h, AA—(80 C, 72 h).
AA—(100 °C, 72 h)Rl AA—(120 °C, 72 h)iX JLFIRZ

R 2 AFLHRE SRR RT SR ON AA 4
Table 2 Micro-crystallite sizes, micro-strains and estimated

dislocation densities of CR and AA samples

Sample Crystallite Microstrain/  Dislocation

state size/nm % density/mf2
CR 28 0.19 8.3x10"
AA—(80 °C, 12 h) 48 0.2 5.1x10"
AA—(80 °C, 72 h) 101 0.24 2.9x10"
AA—(100 'C, 12 h) 62 0.22 43%10"
AA—(100 ‘C, 72 h) 169 0.27 2.0X10"
AA—(120 'C, 12 h) 126 0.278 2.7X10"
AA—(120 'C, 72 h) 309 0.26 1.0x10"

FEMIAT S 25 B BB S 29X 10™, 2.0X 10", 1.0X

10 m™2,

2.5 TEM Mz

4 Frs A FALBRZS KAER TEM B &
475 C. 1 h B A BRI = B K, ST FEH Zn, Mg,
Cu S50 R BVA T 244, TEBUL A, AL, fE
TR, ST I8 & — 2 RSP £E 50~200 nm [
AlsCroMg; FREHH (L 4(a)). 24 ST RFEL T 120 C.
24 h I3k, PA BUREEAARHT AR ISR R A R 3, [F]
WS DBERR g Ah, WA EAmE KM,
o TP o AT E ) 50 nm [ E AT H X
(Precipitation free zone, PFZ)(JLE 4(b)). ST ikFE&
80%E TR FLATE, CR FE P 7 4 25 FE SR8 n ot
EEAE—iE, TERUMDIRZS (LA 4(c)). th4F, CRIK
FEF LU ERRIBT HAH, KB Zn. Mg, Cu /&0
FARATF IS AR ES

24 CRARFEHEAT 80+ 100, 120 C IR, — 5T,
AA PRI & ms BEAL RS, il AA—(100 °C,
4 h). AA—(100 C, 48 h). AA—(100 C, 72 h)FI
AA—(100 C, 120 h)iX JLMRE A EOLE 4(d). (2)-
()~ (), fER, AL B I A B 2 T 3 o g AR AER (A,
£ 2), KU AA PR HOEFE B KA L4
R TSR 5—J7m, AA R IFaa T
SRACAH, I FLBEAE B0 T B, AT ARREAEAS 7
AARE L 100 THRZCAH], AA—(100 C, 4 hylR7E
TEE R BT A A GP XL 4(e)), 31X 1 mT AT H
A5 AR LRI O RN LAESZ (ALK 4(e)HH HRTEM
%) HNRE 12h, AA—(100 C, 12 hy RS A
Hrd AR LA GP XN, (EAT H b & AHOL B 4()s
Ak EEIT R 48 h, AA—(100 C, 48 hyRZSEEILARHT
HAH EZR A & GP XL 4(h))s 432 72
h, AA=(100 C, 72 hyRZS AT AR L 7 A0 R 32,
FH & A D EpMOLE 4(G)); 4kEER 2% 120 h
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B4 ARLIRZ 7075 8464 TEM 14

Fig. 4 TEM images for 7075 Al alloy under different processing conditions: (a) ST; (b) PA; (¢) CR; (d), (¢) AA—(100 C, 4 h);
(f) AA—(100 C, 12 h); (g), (h) AA—(100 C, 48 h); (i), (j) AA—(100 °C, 72 h); (k), (1) AA—(100 C, 120 h)

i, AA—(100 °C, 120 hyRA&EFEIEARNT HAH 22
AHCLE 4(1), FHHRSFKT AA—(100 °C, 72 hyRE&
FERI AL 4G)), R AT IR R A kAL, #Ti
AHTRIBE RGN, $03 FE R

3 S

VNI AL Al-Zn-Mg-Cu &4, 7075 544
i 475 C. 1 h BEEAEEFZERKE, Zne Mg, Cu
FHETNRE NN CEEET ST Wffd, EEud

ANE AR 4(a)), BEA S5m0 £ 20k 5 T it
VIRNVA R T FO A TRAE,  BEi, SRRSO A 7 1k
TG FEONAEAS 1 i S IR, BtkiE R ST
FREAC. WHEEOLE 1), JidHA Al-Zn-Mg-Cu &
ST N ISR, BT H PP 5158 5 i v A [ A —GP
X— 77— 2%, e, 2 o AR RO K F 3L 4%
GP X AHES A% AP, & 4(b)F W (120 C, 24 h)if 2%
F1 PA WFEEANTH KRy M, USRS, &4
PURL R AN JE IR BE 73 73 IA 3] 629 MPa Al 531 MPa.
SR, o AR R BT T i 2 A 25 A 7 45 1)
Wk, I H, KBRS S PFZ (I R UG A4
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%, . RO EREHREL 7075 5EE B0 2 VERE A BRI 2005

&5 T RERRER. Hik, 5 ST, PA R
FEAHK RAAIRIEAR(12.4%). 24 ST WFEHEST 80% K F
B4, CR AP EMALIRAEM T, (A=
KM FESEINF T IR S5 R (L1 4(c)) s FLHI AR 2 2
N AR RE R (B 3), &R CR AFE
Mu S A 319003 1); HhAh, CR R B J7 A
RSP 3B]— e R AL 2). 22T DL RS
1, 5 ST AAFFAILL, CR ARFEHUHL 5 FE A AR 58 B
S RIEHE R 2 714 MPa A1 677 MPaf#H K R [F % 2.5%,
IX 32 BT A L AR T 3 BN TR . B 4(c)
A&, CRAFET Zn., Mg, Cu &5 & THERLT
HFRA . H BT 80, 100, 120 CHF %%, HF A
RORERAR, AA WA RA RIS EA H4 &, Hi
P& mE AL, FR, SUGRBRAR > 0 LT
A, AES CRAAFE, AA RFEREARNT T ARS8
SRAGAH . HHUETRH, AA BRI RIE TV 5L T8
TEAHT oA L FIVE R . I RO AL R ER A 4 i AR
FERT LR A T (g & ik

O'y=O'gb+MA[TO+ATC+(AT§+AT§)1/2] 3)

Ko oy 9 TR, BT SRR T 2 M
T Taylor B Ts 2o N4t Al B 59 V1B RIS
2199 10 MPa™; Az, N RILTTAR, BT 1 5UR
THAMERE: Ary AORLTIR, B TR
BEs Ar, ANTHIRLTUR, BUATHT RS A
BT AA BRI TR RORA, S ORIV R R T B80T
AT, TR, RGO LA

Oy =0y, + M1+ (A7; +A7))?] 4)

LL PA Al AA—(100 C, 72 hyRZiREE B, kA
Ut B T AR B AR R A R L HLEE . AA—(100 C,
72 hyWRASEFEEE J7 7 SRR ST HE PA RFE /N (ILE
1), ST S TR TR (o )R TR SRR
AArAR RIS, {H AA—(100 °C, 72 hy RS R &A
PR FE (LR 2), 17 PA SRFE 28 1 ] v b RIS 28
P AR 4(b)), Rk, AA—(100 C, 72 hylRZs
WRE A A SRAL TR (A ) T PA WREE; BT
AA—(100 C, 72 hyIRAIAFE(ILIE 4()H1 PA AL
AT A mEENTHAE, LA =T sk T
WR( Az HIE; a, B 120 C. 24 h RO
AR SRS AR ST, IR PA IREERL S ST ilfEH A
FFRI R GRHRE, —F M, (EBNARRE, (EHMET4
IR B N AA—(100 °C, 72 hyRZEIRFER) My

EH(3.17)s FIRAFEBRAALHEPES TR, PA IXFF
SR B AT AT AL . RS I R SRR AR 1)
My, HEZ T, AA—(100 C, 72 hyRZAREEP R T
Friaiesh, 38 51N T Bm A i e A A S A DA
AT M AEL (BP0 A LN TRk 508, IR
AA—(100 C, 72 hIRAAFERELL PA IRFF RS B =i 1Y)
.

ME 1(2)Ff(b)rT ELF H, 80+ 100, 120 CH 20
TR AA TFER PN SR EE I . LA 100 “C ORI,
I OE R, AR ARE R I K AR, 15 5
AA-100 CARA P 8 R IK T CR A,
AA—(100 C, 4 hPIRF&KFE. ¥ T AA—(100 C, 4 hyiR
ARFEEERAT AN GP X (LK 4(e)), T AA—(100 C,
12 W RSAFEFER T GP X, AR AT A & 1 AR O
4(f), RUILELIS RO FE R GP XSG N, A
TRE 52 A 3G, JF TR R 12 hoak B T (0
1) JRTM, KEERTRL, AA—100 ‘CARASIREETRE IT
R, X—IRAT LT R Al-Zn-Mg-Cu &4
th GP X f03% GP [ IX A1 GPII X1, 5 St R &,
GP T X 7] DA B #3641, AR T
LiEmnk i, M GP I XORAEEM, (15 HAT H 81k 5T
BRBEAG; SURFRI, AN 2 (> 845 o AR AT
HRFEG, R AA—(100 C, 12 hyRAREEAERE 5 —
B O TR Y, oy AE RS 03 5 P R A 18 B A i PA R AR
GP XD = Ak, FE AA-100 CRAER
PERFE BB, FEAER 2K 48 h Ik B ARAE . b,
RS, AA-100 CHRASIRFEZE R PR EATH 748,
Fom s sl GP X o fb e, SUREsREE FR X B A,
FEAERT AL 72 h SRR SRFEWE T [EIN, BT 7 AR
R AT GP X1, 845 a0 1T s Tom g 1 o
2 AA—(100 C, 72 hyIRASFEGR S0 200, Sk Al
AW A R s A B B S5 K A, I H., Bl S 2 ]
A, pAHASEORAL . BOR RN, R, AA-100 C
PR A RE 8 B T IR A, 9 an b tH A DA A D 32 1)
AA—(100 C, 120 hyRARFE(LE 4(1)). FHEBHIH
&, WRGIREF, AA-100 CIRZEE ISR REAE A
mm LR AN, AT H AR AR AT i 2 B R A
R . SR, ASWTBEAR AL 2 B R 25 o B
NP, M, AA-100 CARZIRFESE B F) XA 1L
A R T 07 AR AE A e AR . kAt
AA-80 CIRAFI AA—120 CHRASEE 58 A8 AL 3
5 100 CH A IAFEREAMRILE 1), FEHZER
FET- 80 °C I A% HH I i B2 U PR IR [R] SE4, T 120 CH 2%
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H AL R U PR (R8RS 80 B 1 e I
We) 7 SEAGAR BB IR, AR U AT H T

5 CROIXFEALL, AA WP K R AR HE15 21— 8
FEREMEE(LE (). BE, &BMEHINHK RN
HAER AR I A2 b RN RE ) VIAE G . T
80% 5 FEAFLAEN, CR WAFECLA TN &2 AL
(WL 4(c)), 72 B i AR T 72 ok LE— 20 A
B, DRI R BAR(2.5%) . 7E 80+ 100 120 CHI &K
AR, T, R AR I AR N AR
[A]GE KT T (LR 2), IR AR T I A7 it A B
Bt T A A, AN TR RN AR
7, FEARI RO AR 2 g R RS T
REJ)o RN AR NIER GP X, HAEFMAZ S
TR AT DABE R A AR D) B, DR A 52 0 5 1 SRR AL
R MHEEZR, AR AR Y34 p AR
R, T AREBIE A IR, 3 SR g S
[ ANFR LA T RO AR B . SR, 4
RCENT AR AR B, A A TR RESG 0 . H508 FEvsb,
B ARG IR S A M PRI R, R AR AR
TR RFTAS BE I UM . L5 ARG, RO RES,
AA RE LA BEAWT R, IRZA R TR m ik
R, AT HAH PR R AT AR . LA 100 C AL
o, AR, AA-100 CARAREBERAMANT HIAH AN
GP X, #ilt AA—(100 C, 4 hy RS REECLE 4(e)), H
T B AR B A TEAT M, A 2 FEER T
AR RER N R, Rk, IR AA SREE K %
BHIEIN, FF T8 2% 4 hois BB KA (5.1%) - 4RSI 2,
SR o ARG 2, S H A A RARBUR 1
AN F 5% me R O A7 B AR BRI A A S e R
AA-100 CRAAFHFZZWT %, FEAERN R 72 h
ISR ERARMEGB.8%). DR, 21 AA-100 CHRE
TRE I 20 2 AT HAH DA o A AT, i
FERK R F A8, 510 AA—(100 °C, 120 hyIRZ&
FEAKZIGINZ 5%, AR, 80 CHI 120 CHI X AA
KR AR 5 100 CHEBEEAMR, Hi2
12 B A A K S (1 T TR) A BT I s

4 g

1) K HH VA FL AN BOX MR R RSP T2, e
% 2 R R I AL AR S SR B IR R — e B . 5
n, 2475 °C, 1 h)EAEAFE+80% % N &4 %L+(80 C,

48 WIS, 7075 F5-E G b o AR IR R EE 43 5l
773 MPa £l 720 MPa, K%K 5%.

2) A 4 R B =R AT SR AR AT VA FL N A
(R AT A8 2 5 =1 PP 38 Taylor PR-F-{ELANAHAL ) i
WL RS R [EIE A, A58 B AR A R AR 3 B e T 2%
T RFE RIS . RO R, 25— SR I 3=
BN TR GP (X, 55 5mEFUE ) I 3 R T3
en

3) A Ae G A4 A BEAHT HHAR R AR G o B
ROIHE, A7ESEFEAR TR, RZ&FR TR E MK
2R, AT H A ARRAE (1) 5O o K 28 7 A AN R R
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Effect of ageing on mechanical properties and microstructures of
solution treated and cold-rolled 7075 Al alloy

LI Hai"? CHEN Peng', WANG Zhi-xiu"?, ZHENG Zi-qiao’

(1. School of Materials Science and Engineering, Changzhou University, Changzhou 213164, China;
2. Jiangsu Key Laboratory of Materials Surface Science and Technology,
Changzhou University, Changzhou 213164, China;
3. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effects of ageing at 80, 100 and 120 “C on the mechanical properties and microstructures of 7075 Al alloy
solution treated at 475 C for 1 h and cold-rolled at room temperature by thickness reduction of 80% were studied by
tensile test, optical microscopy, X-ray diffractometry (XRD) and transmission electron microscopy (TEM). Tensile test
results show that the strength of the alloy is significantly improved by the thermomechanical treatment with acceptable
ductility. Especially, after being aged at 80 ‘C for 48 h, the ultimate tensile strength, yield strength and elongation to
failure of the alloy are 773 MPa, 720 MPa and 5%, respectively. Microstructural observations show that the strength of
the alloy is attributed to the combination of cold-rolling work hardening (high dislocation density, increased rolling
textures and refined grains) and precipitation strengthening. Meanwhile, the improved elongation of the alloy is mainly
due to dislocation recovery and ageing precipitation. Furthermore, the change in strength and ductility of the alloy during
ageing was analyzed further based on the dislocation density and precipitation characterization.

Key words: 7075 aluminum alloy; thermomechanical treatment; microstructure; mechanical property
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