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Ageing precipitation behavior of Mg-12Gd alloy
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Abstract: The precipitation behavior of Mg-12Gd alloys during single aging process was studied by the synchrotron
radiation small angel X-ray scattering (SAXS), transmission electron microscopy (TEM) analysis and Vickers hardness
test. The results show that main precipitates of Mg-Gd alloy during aging process are S’ phases, and with the increase of
aging time, the radial size of precipitates increases notably, whereas, the width of the precipitates increases a little.
Therefore, the shape of the precipitates gradually changes into oval shape. The gyration radius of the precipitation
particles is 12.9 nm after aging at 175 “C for 180 h, and with the increase of aging time to 360 h, the gyration radius of
precipitation particles increases to 13.4 nm. And the size of the precipitation particles increases with the increase of aging
time and goes to a stable value at last. The TEM results show that main precipitates after aging at 175 °C for 296 h are f’
phases with width of 5 nm and length of 13 nm, and a few " phases exist, which is consistent with the results of small
angel X-ray scattering. Scattering curves of alloys aged at 200 ‘C for 30 min show that precipitates exist and the
gyration radius of precipitation is 2.5 nm, while gyration radius of the precipitates after aging at 225 ‘C for 30 min is
2.9 nm.
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SeBE RS2 0.5 mm X 0.5 mm, TAEWR K 2K 0.124 nm,
PR T 4X 107 rad.
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Fig. 1 Aging curves of cast-T4 Mg-12Gd samples aged at

175,200 and 225 C
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Fig. 2 Metallograph of Mg-12Gd alloy solid solution heat
treated at 500 C for 8 h (a) and TEM image taken along
Qa 150)M o Zone axis(b) and corresponding SAED pattern(c)
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Fig. 3 HRTEM image taken along (0001) Mg axis(a) and
corresponding SAED pattern(b) of Mg-12Gd alloy sample aged
at 175 C for296 h
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Fig. 4
corresponding SAED pattern(b) of Mg-12Gd alloy sample aged
at 200 ‘C for20h
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Fig. 5 TEM image(a) and HRTEM image(b) taken along
(0001},
Mg-12Gd alloy sample aged at 225 ‘C for 30 min

axis and corresponding SEAD pattern(c) of
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Fig. 6 SAXS results of alloys after different heat treatments: (a) (175 C, 180 h); (b) (175 C, 360 h); (c) (200 C, 30 min); (d)
(200 °C, 8 h)
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Fig. 7 Scattering(a) and Guinier(b) curves of Mg-12Gd alloy after aging at 200 C for 30 min and 8 h
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Fig. 8 Guinier curves of Mg-12Gd alloy after aging at
225 C for 30 min and 6 h

70+(a)
60+ 1
50
=
. L 2
L4 2
= 30t
20 k4 1—(175°C, 180 h)
2—(175°C, 360h)
ik 3—(175°C, 400h)
0 '} L 1 1 'l L 1 '}
01 02 03 04 05 06 07 08
g/nm’!
8_(b)
1— (175°C, 180 h)
2— (175 °C, 360 h)
7-
S 6f
=
S_
4—

0 0.1 02 013 04 05 06 07
¢*/nm

9 7E175 CHZL 180 #1360 h J5 Mg-12Gd A 4] SAXS

I(q)-0*—q £ Guinier 4k

Fig. 9 1(0)q*—q SAXS profiles(a) and Guinier curves(b) of

Mg-12Gd alloy after aging at 175 ‘C for different 180 and

360 h
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