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Influences of thermal exposure on properties and microstructures of
7475-T7351 aluminum alloy
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Abstract: The microstructures and tensile properties at different thermal exposure condition of 7475-T7351 alloy were
studied by means of tensile test, OM and TEM analysis. The results show that when the thermal exposure temperature is
higher than the second aging temperature of 7475-T7351 alloy, the strength drops dramatically and the elongation
increases. When the alloy is thermal-exposed at 175 “C for 100 and 500 h, the strength decreases 29.7% and 40.4%,
respectively. When the thermal exposure temperature is lower than the second aging temperature of the alloy and thermal
exposure time is not so long, the tensile properties of the alloy have no change, but if the thermal exposure time is long,
the tensile properties of the alloy will also decrease and the ductility also increase. For example, when 7475-T7351 alloy
is thermal-exposed at 125 ‘C for 100 and 500 h, the strength decreases 0.9% and 3.2%, respectively, but when it is
exposed at 150 ‘C for 100 and 500 h, the strength drops 11.4% and 19.0%, respectively. Coarsening of 7' (MgZn,)
precipitates and widening of precipitate-free-zones (PFZ) should be responsible for the decay of 7475-T7351 alloy during
thermal exposure condition.
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7475 &4t Alcoas \l 1969 AL 7075 &
S FERE ERFRITT & I A R R A 4, TR
/DT Fey SIS, & SAEIREF 7075 A 4w
SEml B4 T HUN B I BE R BN, RIS 4
(YR —E R ER s 7475 B U o s
PEREAEL S SRR 2 T A,

W& WL I R R, SRR R AT T i e R
AT T AR B IR T TCHLSRE R (10 il 88 30 5 4 LUt
i, (EITHEER, WRERSE IR Tk 99~157 °C,
RS 2EOLN, RS & I 204 C 1 it
fEi G A TOM 5 2 IR AR A A A2 T RAL BT I
BHEHE, B LA % B GR EXRR A Ak
REMISEmT . PIREEXHR A SIS SR A —
YA E . M SE ARSI 2D70 B SRR TSR
W], 2D70 A& S APEREF, AIAE 150 CHRIER,
175 CLAREF, AR A SV EA I 5
b e g0 TR A Y CE L 7 SR R S
TB/AIE SR =k Re it sem, 25 R WITE 300 C
Mg FE 50~100 Wi, MBI A RETERE T FRIEEL N
20%~30%; WLJE K 500 CIN, L85 i 1) BN
FRFRJETERE R NI BOW TR, 15300 CKmS
[ R 5 5 VA I IR SR HT RO, AR 500 “CAB A IS )
PR TR T R ILAT YRR S R 2, ST O (1)
KA VEREBAR . BR/ANE SO T i Cey Ag
XF Al-Cu-Lify 4 M0 2% #6 5 WA AL SURI I B s m, K
MCelMAs e s AR AGEE ), AR T e 64
PIRFE T SR RE s Agi B D BAR T T I AR 2
PE, fEETE 150 CHERER S MR BRI, (HE]
fliEEAE 200 CHERRR G IRFFE R IR, XS5 AE
Agl A 4:4E 200 CHEFER KEOMPTHA L. BT
WIRFENS 7475-T7351 40641205 1k BE 1) i ik i
WARGE, DR, ASCHEE A SERF TN TR A i
X 7475-T7351 RS A1 # R ST AL %
Wi, 5 AR A XA REE AT A b I N S A R S50
ORHET

1 52Ig

1.1 #RHESHRRESE

ASZYG R 17 mm JEI) 7475 556 S, 1h2%
O IR 1o WAL FE T 20 470 C{f 48 h, [#
WIS EE T 200 470 CREAH 60 min—/KFE—2%%
AI—107 TR 7h+163 CHAL 18 he Z G &4t
MAEA R ZAE N IR FE (R 2).

R TATSE S AL 7y
Table 1 Chemical composition of 7475 alloy (mass fraction, %6)

Zn Mg Cu Cr Mn
5.96 222 1.60 0.22 0.06
Ti Fe Si Al
0.06 0.064 0.028 Bal.

R2 7475 BN R R
Table 2 Thermal exposure condition of 7475 alloy

Thermal exposure/C Thermal exposure time/h

100 100, 500, 1 000
125 100, 500, 1 000
150 50, 100, 500
175 50, 100, 500

1.2 HEMEENK S B RA RSN E

P A 7 2% P REARAE U IR 6 5 0P 9L 1) (LT) 48k
B, sl NRAm, 2 5 HEAT A 2 4 R AR 2
RSN MBI NTEXIZ-A3 1EE BB N7,
PR K eller i 71 J it 325 5 FRLBERE i 2 WA T 7
Jii XU 2 FLT S, FRLARVBOA IR 5 F TR A W (AR L
Ho1:3), EEZAH-30 C. TEMAZLIME/ETECNAL
G20 HiBE FREAT, NIy 200 kV.

21 EE&NFM4RE
211 AR ERIR XA 4 1 2 P BRI 5

IR FER SR G G R R ) MR M sE 1] 1
Mo MTLLF Y, FAEFENAIZE 100 h P, R ER A
KT 125°CHE, SRR EERA R, gk T
T 125 CHF, A4 N, ARERIEERS, ¥
EFRZ, MMGEGREIAR] 175 °C, #E SR P
%, HEBAFEEL, 100 F1 500 h #R 525 5 20 0 T B
29.7%H11 40.4%; A2 Bk BE T A ) e T
IR ER I AIIA ) 500 h I, A2 FR iR AOERE 100 CHY,
Ll T
2.1.2 IR R4 SRR R T

IR FE I R G 2= M B 2 ] 2 B
ATLAEH, 100 CHEEFTEN, &EmERfErE, %
HERAIEIN: 125 CHRIRERIT, & &2 bl R i K
GAABIRR, 1 000 h 5588 R 5.7%: i TR 52 150 °C,
SRIEFEMEII I, 500 h J5 FBE 19%; 175 CHAREEN,
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Fig.1 Influence of thermal exposure temperature on mechanical properties of 7475-T7351 alloy: (a) 100 h; (b) 500 h
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Fig.2 Influence of different thermal exposure temperature on 7475 alloy: (a) 100 C; (b) 125 C; (c) 150 C; (d) 175 C
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B 3 T b Gk % S T 7475-T7351 4 4 sk
O R L R . IR, &4 AR A R U FL IR T
] S FYEIR(E 3(a)), RIS AL B BT
ZAET, BEEARIAR N R R W Z A, B R4
50 E] 150 nmFFREBAHAST o 10 nmi3&g 2] 5341 1
Brib A, S APy (MgZny), $55%40 30 nm/c
Hi, dh At EAEREA TCUTENT Al (PFZ). ] 3(c) B0
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Kig, o B AL AT S AERE 2 A m] A By
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Fig.3 Microstructure and composition analysis of original sheet before thermal exposure: (a) OM; (b), (¢) TEM microstructure; (d)

High resolution image of #'; (e) Electron diffraction pattern; (f) EDS analysis of dispersed phase in Fig.3(c)
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T T475-T7351 5 AR RIS B0 LN, A AT A
VST £ W A AL  TE DT T H A 2 W 2 0 58
PER IR, R S @ .

3 SIFTE

3.1 7475-T7351/F R M LHER— 14 GBI 1T

TATS G e E B EALL Zny Mg, Cu, LEAMNE
HIMEIICr, S T7351 A0 174755 G AH A 2145
R R AR R . AL CriR B . 2oL AHGPIX
n'(MgZno)AH n(MgZn,) FATAH LA K S S G T TBE T Hh Al
(PFZ). Horr, BRI B A S 4K —2%12 A TE—107 C
IL7 h+163 “CHFAL18 AL I 25 (A3 AN [ 375 A
MRG T Zns Mg, CulfIEIE, ALCoA S5 FE(E470
CTHILJ48 hid B2 By H I IOK R A, GPIX A
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Fig.4 TEM microstructures of 7475-T7351 alloy under different
thermal exposure conditions: (a) 100 ‘C, 100 h; (b) 100 ‘C, 1 000
h; (¢) 125 C, 100 h; (d) 125 °C, 1 000 h; (e) 150 °C, 100 h; (f)
175 "C, 100 h; (g) 175 C, 500 h
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W S R FEIR S 175 °C, kT4 &4
AT AR, DR SR AR AN S R AR T 4 i, A A
VM52 I IR 58 I 15 G T o 25 A VA I 2 4k
WAESE TIX— s,
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TE AL CrAH , X P A B 485 5 14 A0 Ak ok Fi o il A
[ AR AT, 7475 & SR ALBEEFE A 470
C, ALCryRB AT T, ROFERCK (B 3).
ALCoRLFAT IR F Ay, b7 Eese e, AEsirh
B REEE N 175 C, KT ALCHT H IR
AU RE, IR O IR A (1 KNI TE AN 5 7= A W

LAE 2

3.4 RARTEX g TERE. g FEHEMSRITNERD
H#(PFZ)BY 5200
7475-T735146 4 F LW A AH A GPIX Mg, d
RICDUGENT AT L 74758 40 X — 4 ZURFAE
SCHR[L, 16]TA Ay 3 B4 4 ek A R ] 35 4 1R L 7 41
Mo G AN [E ¥ 4AR) — GPIX. — i'(MgZny) — V-1 M
(MgZny)o SCHR[OBE NN & 4 P AFE — A GPIX i I
FARSET,, ZRIELI 0130 Co HARERIE A F
GP X 5 1% Wt I R, GP X ] 4 AR AR .
7475-T7T3S R IR 3, S— 2302107 C
IS R07 b, H R 8 e ARG P 2508 BROK i I 5 R
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R, BEE UL 163 CHEARIS h, ARYRLH
() LR I A RST IGPIX A% 0 AFDTTEAH it 2R
KR, Ay T AR P A, A5 B0 R4 21
SR R AR — N AT B, RGN RO R FE 1
DURRAR /DL 28 FRAR R, FUR 35 g RO i A AH i
PRI TR A0 T 2 1 F S i AR KT
g, R ER IR AN TR AR, ) yid
PEAR A AE AN S S TE DTUE BT HA 5 (PFZ) IR 52 1 (1 7%
FEARANTA] o 2 R e il RO R N Al B2 163 C I,
n LR« P ARRT i ST AT s 2 R AE W 8 1)
Ak, S p PETAR S SR N, S ATEDUE
Friir s e o 243 BE T A T R N RO I
R ARG BRI R LU, il VA PR AR A T T
DUBENT A AR AR, AR A R N R, !
T AT S A AR S TCUTUE AT H e DB SR MR 2
AW, S 45 FUE A i X — A

35 ARENEENFHENTN

Ha RS B ARG DI G 45 LT
W, ALY R R R Ry 175 °C, wk T
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DRI G B 4 B ASORA PR [ At . S 5 R s A LT
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1) 7475-T7351 A4k Fr ik FErh, Y3 Bt B2
BB S AR N RO I, A At B 0 kT B 2
WA, 175 CHGEEFR 100 F1500 h 5, & 4mmE
R IE 29.7%H0 40.4%; IR BRI BEAR TR
RO JERT, SRR LR, A A F e
AR, HRWRHEREEN R, &gt~
MYETEE pT b, 125 CHEEFE 100 F1 500 h 54
SR PE S )R 4 0.95%A11 3.2%, 150 CHUEFR 100 Al
500 h J5& Aol TR 11.4%F0 19%.

2) MEBEFRLMT 7475-T7351 &4 f#tERe s
(1) 2 5K 2 i Y T S AL AH ' (Mg Zing) K KR AL
A T S B 1) TG TSE BT H s (PR Z) 1 64k
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