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Microstructure and grain refinement limit of
7475 aluminum alloy after equal channel angular pressing

ZHANG Zheng. WANG ling-tao. ZHAO Xrcheng
(School of Metallurgical Engineering, Xi an University of Architecture and
Technology, Xi an 710055, China)

Abstract: Equalchannel angular pressing was conducted on a 7475 aluminum alloy at temperature from room tempera-
ture to 773 K up to an equivalent true strain of 12. The grain refinement limit was dependent upon the precise pressing
temperature, and the grain was refined to within the range from 0.29 to 1.9 Hm by ECAP at these different tempera-

tures. At higher temperature, it is apparent that these precipitates may be important in pinning the grain boundaries and

thus increasing the thermal stability of the sub-micrometer-grained structure.

Key words: aluminum 7475 alloy; equatchannel angular pressing; grain refinement limit; precipitate
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Table 1 Compositions of experimental
7475 alloy(mass fraction, %)

Zn Mg Cu Mn Cr
5.960 2.250 1. 600 0. 060 0.220
Fe Si Ti Al
0.064 0.028 0. 060 Bal.
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Fig. 1 Typical microstructure and
SAED pattern for 7475 aluminum
alloy after ECAPed at 273 K for

5 passes using route C

HEX B FATE BRI oh 2 AL, HAERER
W) . kP R ~E R 0.4~ 0.6 Bm . 46, 4
L B WS B BB R UTEAH .

K2 BIRT#E 523 K 4 Bc 5 ECAP 48 J¥ 12
TE V5 RE ) SR O 2 2R X AT A .
Bl 1 AHEE, ZH2R b R TR A5 2 I 1 A A
AR, A b FHATYARBAER . b b TS A 35050 43 A 1 2
ik, —E RN KB, RHIXLE SR T
ARERS . AHREINA, ECAP =AM A
VR A5 P 47 0 0 L 3 X H AT B
ML mBE, RUHZ MAR, (H2EHN N AT
B, AT EAR R . 5] 5 A0 1) 5 5l &b br
SEEIRSE AN 0.29 Bm , 76K 2 A ] W SR 2VF £ 7] B
DUEH, XK1 PITRA R, XLPiiEmHm Il
5 i R A& M2 aa k. |3 —»

R, IXEYTREFA R T2 4 20~ 40 nm .

Kl 2 7475 855418 523 K 4 Be 72 ECAP 12 BR)E
Py g 59 5 00 4 2R 3 X H, T T S

Fig.2 Typical microstructure and

SAED pattern for 7475 aluminum alloy
after ECAPed at 523 K for

12 passes using route B¢
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Fig. 3 Typical bright(a) and dark field( b) images showing distribution of
precipitates in 7475 aluminum alloy after ECAPed at 523 K for 12 passes using route B¢
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Fig. 4 Typical microstructure and SAED pattern(a) and sub-micrometer-grained structure(b)
for 7475 aluminum alloy after ECAPed at 573 K for 12 passes using route B¢
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Fig. 5 Distribution of precipitates after
ECAPed at 573 K for 12 passes using route B¢



. T A € G 4

2004 4 5 A

Kl 6 7475 HHH&7E 773 K £ Be I
ECAP12 &5 K S R 4141
Fig. 6 Typical microstructure after
ECAPed at 773 K for 5 passes using route B¢
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Fig. 7 Relation between average grain

size and ECAP passes for 7475 aluminum
after ECAPed at 523 and 573 K using route B¢
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