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(/%)
Zn Mg Cu zr Si Fe Al
7.0~75 1.3~1.8 1.3~1.8 0.08~0.15 <0.06 <0.08 Bal.
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Fig.1 Microstructure after solution-aging pre-treatment

Bl 2 Sy [ 5 o 280 0 A B R 0 T 46 A T s P AW
ML, nTULE I, AR T L ST A&
B AS A . ] 2a 7 400 C . 0.05 5™ (InZ=24.33)
MEF, JETFHIEE 60%N, ARAL A HAE KR
S /)NS5l 1 R AR TN P G o R 4 A
FHIE. A& B AR&EZERMIEERE, IR
AT VA A T A O (R AR TR R R AR S R A%
PR, 4 FERINE 80% (& 2b) i, JRIA KLU
AT 5 1 R ZU B, R S SR S X 3T 0 % 3 41 /N
M SRE, BT AR S B . RS, N AR 3 R ) 4
o CE 20>, 45 AR T 1 A2 o 3l 4 [a] AR 45 R AN
FoRA, B EALEERT K47 R K, &
FEFEWIR, Sh&HEmANE. B 2d. 2e f1 2f
380 CALALH, B TABEEMIK, LSRR
AL SRS B 2d R SR AT SR S
Ab AT /N B R T 2a B 45 b S RLAR AL . R B TR
BAK, FASERB, WBAREEM, /LS
Rt b o B 2e. 2f A SURARTE O MR ZU 4K, BT
MHEEMNEZ ., BREERN (B 20 MALRE
2b AL, ARTELH AR AT AR B s, R RS REROR.

B R B G R R S 4/ B AR G, AR
AT AR 1 RO A AR AE, K& 40/ 38 A kL
T XA AR AL A IS S A B E R . 2458 Z AR T
JUGHA & EE AR, BBk BSREZNER: b
WE T EE KA, S ES N, AR TH
g R e . SRR, U R
FERLFATHLIS, B R T I K A B AR . W
S T 20N B8 AR PR BELRS A R SRS PR AL Ao A e A
NRAE RS B 2a PAZUE TR A 60%, InZ {4
N 24.33 WA, RefBi R IELL A A FE A SRR
FAF, KRG T AN LI BN T4 R 2

Kl 3 J97E 400 ‘C. 0.05 s, 60%%k 1 T A4S K 2H 41
(1 st oL B 1) P AN ) 22 43 A Pl pH ] Ba T LUE H, AR
WG W T 48 7 M K AR, FEEHY
YA AN B A T2 A SRR R ZE R,
LI R R P 5 s it R RS A 24, A il ok e ) £
s T A KA BE i PR o SR R 2 . i SVRRE A &
AL E) A TS S A, S R R A R S
By, B OKRE AR T & IR B 22, DT % AR D K AR BE R
ROV, gt bE 2a ATLARBL, @ik OM WLEE £ 375 b
A AN Y TS b o LT AT R R4 s A SR pex B i )
/NG AR T A L. — 7T, ZH A s RE S S
B Zr JUE, E 504 Kb TR [ P A 5 Add B e R v
SHTH AlZr K f . iZRT— BT H A 5 A A
RETE dh FLARBH I 5 5 W SRS s S — 5, i



- 984 -

G EA R ER

44 3%

B2 A I XS R AR TR 5 MO A 2% 30
Fig.2 Microstructures after deformation of solution and aging samples: (a) 400 ‘C, 0.05 s™, 60% (InZ=24.33), (b) 400 °C, 0.05 s, 80%
(InZ=24.33), (c) 400 °C, 0.1 s, 60% (InZ =25.02), (d) 380 ‘C, 0.1 s, 60% (InZ=25.86), (e) 380 °C, 0.05 s™, 60% (InZ=25.16), and

() 380 °C, 0.05 s, 80% (InZ=25.16)
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Fig.3 EBSD microstructure morphology (a) and misorientation

distribution of grains (b)
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Fig.4 TEM microstructures after deformation: (a, c, €) 380 °C, 0.05 s, 60%; (b, d, f) 400 ‘C, 0.05 s™, 60%
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Fig.5 OM microstructures of deformed samples after 350 °C/0.5 h+470 “C/2 h annealing and solution treatments: (a) 400 ‘C, 0.05 s,
60% (InZ=24.33), (b) 400 ‘C, 0.05 s, 80% (InZ=24.33), (c) 400 ‘C, 0.1 s, 60% (InZ=25.02), (d) 380 ‘C, 0.1 s, 60% (InZ=25.86),
(e) 380 °C, 0.05 s, 60% (InZ=25.16), and (f) 380 C, 0.05 s%, 80% (InZ=25.16)
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Fig.6 EBSD microstructure morphology (a, ¢) and misorientation distribution (b, d) of the deformed samples after annealing and solid
solution treatments: (a, b) 380 °C, 0.05 s, 60%; (c, d) 400 °C, 0.05 s™, 60%
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Grain Evolution during Hot Deformation and Subsequent Heat Treatments Processes
of As-aging Pre-treated Al-Zn-Mg-Cu Alloy

Zhao Xiaodong, Han Lianhua, Chen Huigin, Lu Ruilong, Liu Jiansheng
(Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: A new Al-Zn-Mg-Cu high strength aluminum alloy after solution and aging pre-treatments of 435 €/2 h+200 €/12 h was taken
as the object and hot compressions at temperatures in the range of 350~400 <, strain rates in the range of 0.01 to 1 s™and height reduction
up to 60%~80% were carried out followed by subsequent annealing and solution treatments of 350 €/0.5 h+470 <€/2 h. The influences of
precipitated particles on grain evolution mechanisms and regulations during hot deformation and subsequent annealing and solution
treatments were investigated by optical microscope (OM) and electronic microscope (EBSD, TEM). The conclusions can be drawn as
following. (i) Continuous dynamic recrystallization occurs under deformation conditions of 400 “C, 0.05 s, 60%, the value of InZ is 24.33,
and refined and uniform recrystallized grains appear. After subsequent annealing and solution treatments, recrystallized grains become
more equiaxed and uniform, and the size of grains increases slightly. As a result, the refined, equiaxed and uniformly-distributed grain
structure occurs. (ii) When hot compression is carried out under conditions of 380 €, 0.1 s, 60%, the value of InZ increases to 25 or so,
grains are elongated along the deformation direction with some refined recrystallized grains at the grain-boundaries. After subsequent
annealing and solution treatments, grain growth is not too much, and refined and recovered well sub-grains come forth evenly in the
elongated grains. As a result, the elongated grain structure with refined and uniform sub-grains emerges. (iii) At other conditions of
increased strain rates or decreased temperatures, the value of InZ increases to about 26, and deformation increases to large values, dynamic
recrystallization can not be observed obviously and the prior grains are elongated severely. After subsequent annealing and solution
treatments, the grains grow rapidly. As a result, the coarse grain structure appears.

Key words: Al-Zn-Mg-Cu high-strength aluminum alloy; solution and aging treatment; second-phase particles; hot compression

deformation; grains
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