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Fig. 1 Hardness curves of alloy after long time aging on different aging temperature
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Table 1  The strength and fracture toughness of alloy on different aging time

Sample Aging time/h oy, /MPa o, /MPa 8/% K./ MPa *+ m'”?
A 10 550 590 14 32.2
B 16 580 625 11 30.5
C 36 565 595 12 35.8
D 70 590 640 12 39.5
E 100 545 580 13 37.7
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2 ( SEM)
Fig.2  Observation about microstructure of the second peak aging state on different aging temperatures( SEM)
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Fig.3 Pictures about the intracrystalline structure and grain boundary structure of first peak aging state( TEM) and
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Fig. 4 Pictures about the intracrystalline structure and grain boundary structure of second peak aging state( TEM) and the

W B R

(a) |5E||}*I’ﬂ_»n

high graphics of separating phase (a) intracrystalline structure; ( b) grain boundary structure;

(¢) intracrystalline separating phase; (d) grain boundary separating phase

1
2.2 SCC
135°C
(10h) . (16h) . (36h) .
(70h) . ( 100h)
5
20
3.50
3.00F
=250
Ezm-
Z1.50F 16h
gl.oo- 36h
9 70h
5.00F fr/‘ * 100h
0.00F
SO0 17 16 18 20 22 24
K/MPa fm
5 da/di=K,

Fig.5 The da/d¢K; curves of different aging states

DCB

I<ISCC
10 m/s
6 o



30

32
2
Table 2 The SCC susceptibility of different aging states
Aging state Aging time/h Plateau velocity/ m * s™' Critical stress intensity factor K. /MPa * m'”
Underaged 10 2.82x10°° 6.55
The first peakaged 16 1.43x10°° 8.74
Valley aged 36 9.90 x10~° 11.56
The second peakaged 70 7.25x107° 12.72
Overaged 100 5.50x10° 13.88

(SEM) (a)

(d) (70h) ; (e) (100h)
Fig.6 Observation of SCC fracture surface after different aging states( SEM)  ( a) before first peak( 10h) ; ( b) first peak( 16h) ;
() vale (36h) ; (d) second peak( 70h) ; ( e) after second peak( 100h)
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Table 3  Grain boundary segregation of solution Mg on different aging states

Aging state  Grain boundary Mg/at% Grain boundary Zn/at% Solid solution Mg/at%  Solid solution Mg/Grain boundary Mg/ %

135°C /10h 7.7 3.5 6.0 77.9
135°C /16h 7.0 3.8 5.1 72.8
135°C /36h 6.6 4.2 4.5 68.1
135°C /70h 6.2 4.6 3.9 62.9
135°C /100h 5.5 4.8 3.1 56.3
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Fig.7 The influence of solution Mg segregation on grain

boundary to the SCC susceptibility R

in 7050 aluminium alloy (4) Mg sScC
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New Aging Technique and Mechanism of
High Strength High Toughness and Low SCC Susceptibility
in 7050 Aluminum Alloy

LI Jie' > SONG Ren-guo'> MA Xiao~<hun’® ZHENG Xiao-hua’
LI Hong=ia® WENG Xiao-hong’

(1. School of Materials Science and Engineering Changzhou University Changzhou 213164 Zhejiang China; 2. Key Laboratory of Spe—
cial Purpose Equipment and Advanced Manufacturing Technology Ministry of Education Zhejiang University of Technology Hangzhou
310014 China)

Abstract: 7050 aluminum alloy was processed by single stage long term aging treatment. The microstructure and mechanical properties
of different aging states were studied. The ability of stress corrosion resistance ( SCR) in 7050 aluminum alloy was tested by DCB stress
corrosion testing method. The results show that the strength of 7050 aluminum alloy after single stage long term aging treatment at dif—
ferent temperatures changes obviously. At first it gets the conventional peak value then the strength decreases until to the lowest point

whereafter the strength turns to increasing and gets the second peak value the second peak value is higher than the first one. The
fracture toughness increases with the aging extent increasing the fracture toughness of the second peak is much higher than the first
one. The stress corrosion cracking ( SCC) susceptibility decreases when the aging extent increasing the SCR property of the second
peak is more excellent than the first one. After long time aging treatment on 135°C  the two strength peaks are obvious the two peak
value are much higher the first strength value is o, 580MPa ¢ : 625MPa the second strength value is o, ,: 590MPa ¢,: 640MPa.

The second peak’ fracture toughness is much better K. =39.5MPa * m'? the SCR is improved much K., = 12. 72MPa * m'”.

The observation of microstructure indicates that intracrystalline structure and the grain boundary structure are both very different be—
tween the two peak stages. The intracrystalline structure of the first peak is high density GP zone the continuous banding v “phase dis—
tributes on the grain boundary. The intracrystalline structure of the second peak is mainly m” phase the grain boundary structure is dis—

crete thick m phase.
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