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Ageing precipitation and strengthening behavior of
7B04 aluminum alloy
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Abstract: The ageing precipitation and strengthening behavior of 7B04 aluminum alloy were investigated by DSC, TEM,
HREM, SAED and tensile testing techniques. The results show that increment of strength during natural ageing at room
temperature is related to the dominant formation of GPI zones. During the early stage of artificial ageing at 120 ‘C, the
strong age-strengthening response is due to the precipitation of GP (both GPI and GPII) zones. The peak UTS value is
achieved as 570 MPa after ageing at 120 C for 22 h, both GP (GP I and GPII) zones and 5’ phase are major
precipitates at this stage. After 22 h, the tensile strength changes little (approximate by at 590 MPa) for a relative long

time.
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Table 1 Chemical composition of alloy(mass fraction, %)

Zn Mg Cu Mn Fe
6.23 2.88 1.58 0.31 0.15
Si Ni Cr Ti Al
0.048 <0.01 0.16 0.025 Bal.

AR A 4R R T bR VA K AT ¥ Ak B 9 K
Jeis XFRRABEAT 2%~2.2% (107 i 532205 T A ke K
BRARIN ) o K S AR DTEOR Sl e, 76 120
CHIAT 0~72 h BN TSR ER, I 25 S 56 7 A o
HEAT o W5 AN ] B 2550 T JEEARR ER) A 1) oz e g 27 R (X
3 AR EE (1T ME),  BURET & A WA J5L R 7 1)
[ 1/4 k. DSC 5254 TA2010 #o b ss b k4T,
INAGEFE R 10 K/min,  INEGE B LY % iR~500 °C.
TEM RFELH BT S 50 um J5, 78 25%H5FR+75%
P TREE 1) P A YR v 0V Dk v, RIS R 17 i 4 A
—20~-30 ‘C Z I8 . # JEM-2000FX 73 #f Hi 55 I
JEM-2010FX i 73 #5158 & 4 11 2 i 41
an|

No

2.1 DSC ##f

1 B Sk A4 4210 DSC S8 45 9t . 2k
ERTRUE AR 5 ANBON W R I TBAE: 1E A(~40
‘C), 1§ B(~100 ‘C), W& C(~195 C), W& D(~230 ‘C)F
I E(~267 ‘C)o SCHR[TTIAK, TX X X REE AT
GP X A74E, —Fl& GP T IX, ZEAGIR I A0S T s
Ty Al Ay ik R A R SR SR (VRC)JE ) GP T
X, HIE RS KR R A B R R, M
HAAE 450 CLL B#EKL 7E 70 CLL BB RET AT TE R
SCHR[8—114} 7X X X RifE k&4 4 DSC W5t &I
AR T 150 C LA R HBEARIA — AN A LE,
AR FEVERIR 8, 7E 20~70 C 2 e 100 C
FLAAE 100 CLLE. 2R, ABFFUH DSC S5 451 5
SCERARAEAT 2 N, £E 150 "C LA AliE b R A
PRAN BB AAE, ] 1 TR A R B U6 A KR
THEaTRE GPL XL, Mg B U2 T
GP I X PTE AT 3 RE 1, 1% 5 SCHR[1 2] e 4 1 —
o B g C T g IR R, K
g D WE H T oy AHAR T A2 BB RN . T U
E WfgZHTRMT TP, i, BEABHE A
MB 2, B ANURARHET (~125 CWFAE, X

Heat flow
b
w
s

[0,05 W/g

100 200 300 400

Temperature/ C
Bl 1 ¥k 7TB04 #1441 DSC fihk
Fig.l DSC thermogram of 7B04 aluminum alloy in

as-quenched condition
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Fig.2 DSC thermogram of 7B04 aluminum alloy after
naturally aged 100 d
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Fig.3 DSC thermogram of 7B04 aluminum alloy artificial
aged for 22 hat 120 'C
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Table 2 Tensile properties of as-quenched and natural aged

condition materials

State R /MPa 0p2/MPa 0/%
As-quenched 395 206 23.9
Natural aged for 535 387 15.8
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Fig.4 Ageing curves of 7B04 aluminum alloy at 120 'C
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Fig.5 TEM images of alloy aged at 120 °C for different time: (a) 6 h; (b) 12 h; (c) 22 h; (d) 48 h
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Fig.6 SAED pattern after aged at 120 “C for 22 h: (a) SAED pattern in [111]4; projection; (b) Schematic pattern of characteristic

spots in [111] "
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Fig.7 HREM image in [110],; projection of alloy aged at 120
C for22h
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Fig.8 Precipitation sequence in Al-Zn-Mg-(Cu) alloys
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