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Table 1 Chemical composition of ZL101 alloy W /%
Zn Mg Cu Sc Fe Si HA Al
8.85 2.38 1.07 0.12 0.13~0.16 0.2~0.24 0.04~0.05 <0.05 i
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Fig. 1 Schematic diagram of thermal isothermal compression of Al-Zn-
Mg-Cu-Zr alloy
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Fig. 2 True stress-strain curves of Al-Zn-Mg-Cu-Zr alloy
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Fig. 3 TEM morphology of Al-Zn-Mg-Cu-Zr alloy under different deformation conditions

ERS; RERSZIESAEH, HE298314Y (mol - K) ; P A nBEMEHBERIER, CARNIKFESEH,
THEHEE . Heh, o5FRUNTRER: a=pin,, ntB25HFHE

AN F RS 2 X E N K EEIE BRI FHISH,
Arrheniust&AM | HAANTFFR: Zener-HoIIomonéif&H%EﬁH;E}*\‘ TRIIIEFH
EEE. TBEMINTERZ ANXER, HARWT

&= A[sinh(aa) JeXp(—%) (3) Bl



F

Vol.73 No.8 2024

‘!t [y ——
{EE Founory ITLIG 5T

Z:gexp[%) (4)
L, ZZener-Hollomon2%, ¢ HMNEIERE, QF
TIERBERE; RAITH B ASIREREHANEIE
B
B (3) 70X (4) , &J15:
. 0 . \
Z= gexp(ﬁj = A[smh(aa) } (5)

30 (1) o (2) 7 (3) BRYHAITS:
Y

c=In4, +nInc———
né=In4 +nlnoc 2T (6)
Iné=1InA,+ fo—-2 (7)
RT
. . 0
Iné=InA+nl h -
né=InA+n n[sm (ao-)] o7 (8)

SHTETH, o,-néfino -InéiE B R R, B
TR HEEQN—EH (RS HAE ) . KAZ/N
TIRIARTIE(E R S B R R (LAY OriginE B 1 746 14

3
,L = o2 -
e 300
i L A 350°C
v 400°C
0k v
/
:'g; -1 ./'.
g
= 5L
/ v i [ ]
rd
a3k '/,-
/
-4 L /
/
v A
=5}
L L 1 1 L 1 I I L

20 40 60 80 100 120 140 160 180 200

o /MPa
(a) né-o,
3
Aoe ]

2|

1k

0+ L]
- r
_‘_"_)E
br=1
gl

3L

-4 L

=S L

1 1 L L 1
-1.5 -1.0 -0.5 0.0 0.5 1.0

In [ sinh (ag) ]

(c¢) Ing-In[sinh(ao)]

E4 REBNS. MBRFSTREERIRER

BlEADHT . BARARZTNS . MEERESEHIREE
XE, ERE4aflE4bS 50, -néflIne, -Iné X FK
&, 5RFEE, AMLISEERY, HEMEXE
PKEI0.92LA £ . STFIIE BELAIRIREISECFOE,
BJ186=0.67, n,=38.6, Bla=f/n,=0.017., FsRIEPEE
g, AR (8) Mo EI1E:

0 :R{ Olnég H@ln[sinh(aa)]} (9)

0lIn[ sinh(ao) | a(1/T)
olné oln[sinh(ao)]| | _
i {(ﬂn[sinh(aa)]} i { o(1/T) } ek

AlIn sinh (ac) -In & FIn sinh (ac) - (10 000/T) ik
FEMOREPFEHE (NE4cFI2dFiR) ;3 FE o
BWAEY, BR/NIREHTITE, IJ150=324
187 J/mol,

BoERA (4) F, A5

. 324187
Z =éexp (10)
RT
3
® 250 v A e [ ]
2r e 30T
a4 350°C
1 v 400°C
0F A ™
T -1
2
_2 L
_3 -
-4 L
v
5L
3.5 4.0 4.5 5.0 55
In (g /MPa)
(b) lné,"-lnz:rp
1.0
05 -
0.0
% os|
-1.0 L
-1.5 L
15 16 17 18 19
10000/T, K

(d) Iné-In[sinh(cre)]-10000 / T(1/ K)

Fig. 4 The relationship between rheological stress, strain rate, and deformation temperature
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Hot Deformation Behavior of Al-Zn-Mg-Cu-Zr Alloy

WANG Hai-fei, LI Tie-gang
(School of Machinery, Shenyang Institute of Engineering, Shenyang 110136, Liaoning, China)

Abstract:

7000 series Al-Zn-Mg Cu Zr alloy was selected as the research materials, and isothermal temperature
compression tests were conducted on Gleeble1500 thermal simulation testing machine at deformation
temperatures of 250-400 °C and strain rates of 0.01-10 s™. The research results indicate that the flow stress of the
alloy increases with the increase of strain rate and decreases with the increase of deformation temperature
during isothermal compression. When the strain rate was 10 s* and the deformation temperature was 250 °C , the
peak stress of the alloy could reach 205 MPa. Most of the true stress—strain curve exhibited the characteristics
of dynamic recrystallization. Combined with TEM analysis, the forming mechanism of dynamic
recrystallization was that the dislocations gradually evolve into low angle grain boundaries (2°-15°) and large
angle grain boundaries (>15°) through sliding and climbing, and relying on dislocation rearrangement to form
a substructure inside the original grain. Finally, a complete grain boundary formed. The constitutive equation
of Al-Zn-Mg-Cu-Zr alloy was constructed by using arrhenius model and zener hollomon parametric equation,
in which the average deformation activation energy of the alloy was 324 187 J/mol. In addition, hot working
diagrams of Al-Zn-Mg-Cu-Zr alloy under 0.2, 0.4 and 0.6 strains were constructed by Prasad instability
criterion and other models, and the machinability windows were 252-400 °C , 0.01-0.015 s™.

Key words:
Al-Zn-Mg-Cu-Zr alloy; hot deformation; dynamic recrystallization; true stress-strain curve; hot working
diagram
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