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Fig. 1 Intergranular corrosion morphologies of samples at different quenching rates: (a) 960 ‘C/s; (b) 98 C/s; (c) 10.8 C/s;

(d) 1.8 C/s
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Fig. 2 Intergranular corrosion depth of samples at different quenching rates: (a) Maximum corrosion depth; (b) Average corrosion

depth
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Fig. 3 OM images of samples at different quenching rates: (a) 960 C/s; (b) 1.8 C/s
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Fig. 4
quenching rates: (a), (b) 960 TC/s;
(c), (d) 1.8 C/s; (e) EDS pattern of
position 4 in Fig. 4(b)
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Fig. 5 Precipitates of grain boundary at different quenching rates: (a) 960 C/s; (b) 98 “C/s; () 10.8 ‘C/s; (d) 1.8 C/s

160 140
—=— Length
—e— Thickness 120

=120
£ £100}
2 £
& N
2 80f = 80y
g e
& = 60r
[ =
S 40} °
9 = 40t
=

0 = 20 [

1 1 1 1 0 nnnIO PR |1 n ||||||||2 n P 1 I3
10° 10! 10? 10° 10 10 10 10
Quenching rate/(‘C+s™) Quenching rate/("C+s™")
B 6 AR i ST A RS A B2 B 7 G FNT S PFZ B8 R
Fig. 6 Effect of quenching rates on size of precipitate in grain Fig. 7 Effect of quenching rates on width of PFZ in grain

boundary boundary



1580 hEA O RYR

2019 £ 8 H

(a) Al
M Z
) C,
0 5 10 15 20 25
Energy/keV
(b) Al
Zn
g Zn
Cu Cu
0 5 10 15 20 25
Energy/keV

(Bl 8 VA GHE X i S AT HAH B (5
Fig. 8 Effect of quenching rates on composition of precipitate

at grain boundary: (a) 960 C/s; (b) 1.8 'C/s
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Influence of quenching rate on intergranular corrosion of novel high
strength and toughness automobile aluminum alloys

LI Cheng-bo" % DENG Yun-lai', TANG Jian-guo', LI Jian-xiang®, ZHANG Xin-ming'

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Guangdong Hoshion Industrial Aluminium Co., Ltd., Zhongshan 528463, China)

Abstract: The influence of quenching rate on intergranular corrosion of novel high strength and toughness automobile
aluminum alloys was investigated by intergranular corrosion experiments, scanning electron microscopy(SEM) and
transmission electron microscopy(TEM). The results show that, when the quenching rate decreases from 960 C/s to
1.8 “C/s, the size of the precipitates on the grain boundary and the width of precipitate free zone (PFZ) increase from 24.3
nm to 94.5 nm and 23.7 nm to 97.8 nm, respectively. In addition, the corrosion grade increases from 3 grade to 4 grade.
The maximum corrosion depth and average corrosion depth increase from 71.6 pm to 174.2 pm and 60.3 um to157.9 pm,
respectively. The element contents of grain boundary precipitates are also altered during the quenching rate changing.
That is to say, the increasing of Zn content is the fastest, followed by Mg content, and the increase of Cu content is the
slowest, which results in the deepening of intergranular corrosion depth.

Key words: aluminum alloy; quenching rate; precipitate free zone; intergranular corrosion
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