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Phase Transition Heat Storage Properties of Mg-Al-Ga Alloy
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2.Huanggang Normal University)
Abstract: Three ternary alloys, Mg-19Al1-24Ga, Mg-15A1-25Ga and Mg-15A1-31Ga, were designed and prepared
experimentally, and their phase composition, microstructure and heat storage properties were investigated. The
results show that the all alloys consist of Mg;Ga, , Al;;Mg,; and «-Mg phases, and have high latent heat of phase
transition, of which the temperature are in the range of middle temperature thermal energy storage (90~400 C).
The Mg-19Al1-24Ga alloy has the lowest phase transition temperature and the highest latent heat, which are

373.67 °C and 172.70 J « g ', respectively. Therefore, Mg-19Al-24Ga alloy can be a good phase transition materi-

al for middle temperature heat storage.
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Tab.1 Chemical composition of the alloy %
BB 4 &% =
Mg Al Ga
1 Mg-19A1-24Ga 57 19 24
2 Mg-15A1-25Ga 60 15 25
3 Mg-15A1-31Ga 54 15 31
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Tab.2 Composition of RJ-2 refiner and covering agent %

wp
I
w MgCl, KCI  NaCl  CaCl,  CaFs  BaCl
RJ-2 M54 %  43~55 20~30 20~30 3~5 10~15 3~5
bkl 65~74 10~20 15 3~5 4~17 —
‘ *
1 * Mg,Ga,

CPS
CPS
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Fig.2 Phase diagram of Mg-Al-Ga ternary alloy
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Fig.3 EPMA images of Mg-19Al1-24Ga alloy
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Fig.4 EPMA images of Mg-15Al-25Ga alloy
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Fig.5 EPMA images of Mg-15A1-31Ga alloy
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Tab.3 Chemical composition and phase composition of

representative regions

e o HLR
Mg Al Ga O
A 63.21 29.20 6.24 1.35 Al Mgz
B 83.68 8.96 5.50 1.86 a-Mg
C 68.97 14.64 13.91 2.47  MgsGas+ Al Mgi; +a-Mg
D 88.38 6.79 2.93 1.90 a-Mg
E 69.03 16.13 12.44 2.39 Mgs Ga; + Alj; Mgi7 +o-Mg
F 6720 1217 1948 1.07  MgsGas+ Alis Mgi; +a-Mg
G 63.74 19.80 15.18 1.28 Mg;Gay + Alj; Mgz
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Fig.6 DSC curves of the three kinds of samples
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Tab.4 Melting enthalpy and phase transition temperature

of the sample

.. PN AR/ C s/ A gD
R W B AH .,
1 Mg-19A1-24Ga 373.67  375.54 172.70
2 Mg-15A1-25Ga 373.72  375.25 135.53
3 Mg-15A1-31Ga 383.31 387.24 170.25

SIS T Me-15A125Ga, ] fig Ji [ /2 P & 4
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31Ga 5 4 B FH 7L i B2 F0AH 728 TR AR BT 3 g . R RE R
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Al, Mgy, +a-Mg =3t 4 214 1.

(2) Mg 19A1-24Ga, Mg 15A1-25Ga Ml Mg 15Al-
31Ga &4 MAHZS I B 4y 5l &y 373.67.373.72 F1 383.31

C L, A2 Ay 92k 172.70.135.53 F11 170.25 J/g.
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