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Fig.1  XRD patterns of Al-Mg-Ce alloy powder with different 

composition 

 

��åJ�i�Oz�� Ce�89Í���u�i

[6]

" 

X�����m����¸�r������¯

����Å�ÒÓ Ce L��/���¯� ²� ²

�U`m(���� Al

11

Ce

3

iX£����¡�¢£

Eâ��¤"Ce h Al ��¥�j ��� α-Al �

Al

11

Ce

3

&¥�¦>�Al

11

Ce

3

Z45 α-Al �©1�§

§¨�����¸�r<§¸¡�m9��Í�£©

¡��F���¼1�ß�GH§¡���Ft�

ª�·«¡����¬§¡�E®¯w��u�i"

3°�25ÒÓ Ce ���k0-����/���¯

�� ²§#±��� α-Al�uF��4!�À<§

�u�F��mÞ��²���u��i

[7]

" 

�� Al-Mg-CeX��ê³&´� Ce�XRD�

�G�&å³v¸Å�X��£�"5��UV³`

ÒÓ Ce� Al-Mg-CeX������1�´øµ�[

Ä¶·¸Å"´ Ce 9= Al-Mg X���Al-Mg-Ce

X��Z����& Al W��lAl-Mg ��EiX

£lAl-Ce ��EiX£[¢ Mg-Ce ��EiX£�

¸´ Ce� Al-MgX���Z����1"Miedema

põ���ò¹zº»îX�i¶·�U¼Ê_�

½�#¾!0��

[8]

"3ò¹põ�Õ@z[ÆÇ�

WÏ£¶¿¾-ÆÇ�àW�µ�$À0�$%'(

/.îò¹X����.�]-ÁÂqÃ

[9]

"\] Al-Ce

�·Æ���´� Ce 9=�û$�êZ����

�EiX£ Al

11

Ce

3

�R\] Miedema põ�ª1¢

ºÄ�ò¹¿¾ò¹��EiX£ Al

11

Ce

3

���.

¶5–37.3 kJ/mol

[10]

"� Mg-Ce �·Æ���Ce h

Mg ÆÇ¹EZ������EiX£& 4 ó�¸

CeMg

12

�Ce

10

Mg

3

lCe

5

Mg

41

� CeMg

3 

[11]

"�[¤ 4

ó��EiX£���.�ò¹�½Z��Mg ÆÇ

10 20 30 40 50 60 70 80 90

 

♦-Al

11

Ce

3

Al-15Mg-5Ce

I
n
t
e
n
s
i
t
y
/
a
.
u
.

♦

♦

♦

♥

♥

♥

♥

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

♣

Al-15Mg-3Ce

Al-15Mg-1Ce

 

Al-15Mg

♣-Al ♥-Al

3

Mg

2

2θ/(°) 



� 4�                               �  ���VW������@ K\h8��                             �1187� 

h Ce ÆÇ¹Eº&Z����iX£��ê&��

EiX£ CeMg

3

���C��¬w�#½¶5–9 

kJ/mol

[10]

"J;��«�{|Ä�Al

11

Ce

3

���C�

�]ÅÆUóZ����Mg-Ce��EiX£���

�pw{��¸´ Ce � Al-Mg-Ce X��¤¥h

AlÆÇ����EiX£ Al

11

Ce

3

"À�}Úò¹�(

îÇ�MglCe ÈÆÇGIzI���iX£�êz

� Al-Mg-Ce >?���� Ce q¥hW�ÆÇ Al �

X����EiX£ Al

11

Ce

3

�<H��9=X���

Ce{´���� Al

11

Ce

3

� Al-Mg-CeX���&ÉÊ

� Ce� MgÆÇ�X����EiX£"�3Z��

�·�´ Ce 89� Al-Mg X����}Ú'Ë�

���5 AllAl

3

Mg

2

� Al

11

Ce

3

�Oh¯Ì����

½zU��

[12]

"  


�
Al-Mg-Ce ����������� 

Mg ³5 15%�Ce ³5 0%�1%�3%� 5%

� Al-Mg� Al-Mg-CeX��� DTA� TG��¸Å

ÍÎè� 2 �� 3 º�"��Z��4 óI«�¸�

X��Ï�� 650 ëÐº��Ñ���± Al �Ò

i°��¸��� 2 Ó+i
��"Al-15Mg X��

�ÔUÓ
����½��� 738 ëde�<89�

ÒÓ Ce � Al-Mg-Ce X��ÔUÓ
��È¯�

540~600 ë�4 �¸X���Ô·Ó
��k���

UÓ]-��B(ab-1100~1200 ë." 

Al-15Mg X��� 738 ë���
��± � 3

# TGÍÎ����UwÕ�Ê�\]� 1� XRD�

�£�¸Å�½ Al-15MgX����´ Al

3

Mg

2

��

Ö�5L+i���9��m�ÌÈ¯��+ij 

h Al-15MgX��ÔUÓ
���± "Ô·Ó
�

�B(×(]-��J�]-'Ø�� 1050 ë[�

��ÙÚ�Ê�1300 ë	��Êª� 68%" 
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Fig.2  DTA curves of Al-Mg-Ce alloy powder with different 

composition 
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Fig.3  TG curves of Al-Mg-Ce alloy powder with different 

composition 
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� 4  Al-15Mg-1Ce�vTUstHI�8 XRD�� 

Fig.4  XRD patterns of Al-15Mg-1Ce powder oxidized at 

different temperatures 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  Al-15Mg-1Ce�vTUstHI�8 SEM��_FY8 EDS�� 

Fig.5  SEM images (a, b) and EDS spectra (c, d) of Al-15Mg-1Ce powder oxidized at 600 w (a, c) and 1300 w (b, d) 
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Table 1  Elemental analysis of spectrum 1 for Al-15Mg-1Ce 

powder oxidized at 600 �

��

� in Fig.5a 

Element O Mg Al Ce Total 

ω/% 31.10 25.71 41.16 2.03 100 

at% 42.81 23.29 33.59 0.32 100 
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Table 2  Elemental analysis of spectrum 2 for Al-15Mg-1Ce 

powder oxidized at 1300 �

��

� in Fig.5b 

Element O Mg Al Ce Total 

ω/% 38.12 6.58 52.97 2.32 100 

at% 51.43 5.84 42.37 0.36 100 
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Fig.6  Microstructures of Al-Mg-Ce alloy with different compositions: (a) Al-15Mg, (b) Al-15Mg-1Ce, 

(c) Al-15Mg-3Ce, and (d) Al-15Mg-5Ce 
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Effect of Rare Earth Ce on Thermal Performance of Al-Mg-Ce Alloy Fuels 

 

Yi Huan, Cai Shuizhou, Zou Hui 

(State Key Laboratory of Material Processing and Die & Mould Technology, Huazhong University 

of Science and Technology, Wuhan 430074, China) 

 

Abstract: Al-Mg and Al-Mg-Ce alloy fuels were prepared by a melting method, in which the mass fraction of Mg was 15% and the mass 

fraction of Ce were 0%, 1%, 3%, 5%. The phase composition, oxidation exothermic performance and appearance/element distribution of 

alloy fuels were characterized by XRD, TG-DTA and SEM/EDS, respectively. The reason of differences in oxidation exothermic reaction 

between alloys with different mass fractions of rare earth Ce and the oxidation behavior of Al-Mg-Ce alloys were analyzed. The results 

show that the oxidation exothermic performance of Al-Mg-Ce alloys declines gradually with the increasing of Ce content. The first 

oxidation reaction temperature of Al-Mg-Ce alloy powders is about 160 °C lower than that of Al-Mg alloy powders due to the addition of 

Ce. Al-15Mg-1Ce alloy powders exhibit better thermal performance with the heat enthalpy of 6413 µV·s/mg and mass increasing of 90% 

at 1300 °C among them. 

Key words: rare earth element Ce; Al-Mg-Ce; alloy fuels; oxidation reaction 
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