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Table 1 Pre-ageing temperatures and retrogression heating rate conditions used for 7A55 aluminum alloy samples

RRA treatments Pre-ageing Retrogression heating rate Retrogression Re-ageing
HT-105-3 About 3 C/min (Air furnace) 190 C,
105 °C,24 h ] 120 'C, 24 h
HT-105-100 About 100 ‘C/min (Salt bath furnace) (0—120 min)
HT-120-3 About 3 C/min (Air furnace) 190 C,
120 C, 24 h , 120 C, 24 h
HT-120-100 About 100 ‘C/min (Salt bath furnace) (0-120 min)
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Fig. 1 Hardness curves of retrogression and re-ageing under different pre-ageing degree and retrogression heating rate conditions:

(a) 3 "C/min; (b) 100 ‘C/min
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Fig. 2 Electrical conductivity curves of retrogression and re-ageing under different pre-ageing degree and retrogression heating rate

conditions: (a) 3 ‘C/min; (b) 100 ‘C/min
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Fig. 3 Properties comparison in different layers of 7A55-RRA
thick plate: (a) Hardness; (b) Electrical conductivity; (c) Yield
strength
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Fig. 4 TEM images and corresponding SAED patterns along [001]Al (insets) of precipitates in matrix in different layers of
7AS5-RRA thick plate: (a) HT-120-100, surface layer; (b) HT-105-3, surface layer; (c) HT-120-100, center layer; (d) HT-105-3,

center layer
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Fig. 6 ODF pictures in different layers of 7A55-30 mm thick plate
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Table 2 Texture and volume fraction in different layers of

7AS5 aluminum alloy thick plate
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Fig. 7 DSC curves of pre-ageing sample under different

heating rate conditions: (a) 3 ‘C/min; (b) 100 ‘C/min
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Table 3 M values of typical orientation under tensile state in

rolling direction®* %!

Texture state Texture type Taylor factor

Brass 3.17

Deformation S 3.33
texture

Cu 3.7

Recrystallization Cube 2.45
texture

NE BTN E R AL S, NERCEEY)
BOTIRIRRE o0k FeREAT S JEAROR (R R [V AL (105 °C,
24 h) TR R P RS2 R HEAT AN R B T e [l ) 4k
o B8 PR N E MR B H A FR I SR B g . PRI
RUF AT T ARG FE IR, B R SR TR (8] 1+ I 2K
FIFEPRIC Y C-1, BHUGEZ THI AT A+ P I R kR
PRICHN C-2. JEARSRZERWIE 9 P,

HIE 9 AT, C-2 R 5E 5 JE AU R 3 LA
L, IXREAPEN ol M U o {EAHE. C-11iK
S C-2 MR ABMEER, I oy M M {HY
5 C-2 BARIE, E T EVTRE R ZE SR, 38 C-1
BRI ARSRBUEARR R, Bl 75(C-1)>1,(C-2)
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Strength comparison of surface samples after
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FENG Di', LIU Sheng-dan®, HAN Nian-mei®, CHEN Hong-mei', CAO Wen-kui', HAN Zhong-jie'
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Abstract: Mechanical properties test, electrical conductivity, differential scanning calorimetry(DSC), microstructure
observation and texture analysis were used to investigate the effect of pre-ageing temperature, retrogression heating rate,
recrystallization and Taylor factor on the microstructure, properties and through-thickness inhomogeneity of 7A55-RRA
treated aluminum alloy thick plates. The results show that, the precipitates (" and #) with relatively lower density and
coarsened size in central layer results in lower hardness value and higher electrical conductivity than those of surface
layer. The inhomogeneity of hardness and electrical conductivity decrease with the retrogression rate decreasing
regardless of the pre-ageing temper. However, the substructure strengthening effect decreases and the recrystallized
texture increases due to the deeper degree of recrystallization after solid solution in surface layer. The lower Taylor factor
in surface layer results in a lower yield strength along rolling direction. The thick plate obtains a similar properties as that
of traditional RRA after under ageing + slow heating retrogression and re-ageing, and the slow heating rate much more
fits the engineering reality for thick plate heat treatment.
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