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Table 1  Chemical composition of AM60B alloy (ω/%) 

Al Mn Zn Si Mg 

6.60 0.41 0.11 0.07 Bal. 

 

 

 

 

 

 

 

 

 

 

 

1. mixed protective gas; 2. motor; 3. carbonous inoculation gas; 4. 

refining gas; 5. rotating impeller degassing; 6. carbonous bubble; 

7. AM60B alloy melt; 8. N

2

 gas tank; 9. SF6 gas tank 
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Table 1  Schematic diagram of gas inoculation 
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Fig.2  Microstructures of AM60B alloy inoculated by different grain refiners containing carbon: (a) unrefined,  

(b) MgCO

3

, (c) CO
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Fig.3  Grain sizes of AM60B alloy inoculated by different grain 

refiners containing carbon 
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Fig.4  Vicker hardness of AM60B alloy inoculated by different 

grain refiners containing carbon 
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Fig.5  Mechanical properties of AM60B alloy inoculated by 

different grain refiners containing carbon: (a) tensile 

strength and yield strength and (b) elongation 
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Fig.6  SEM morphologies of tensile fracture for AM60B alloy inoculated by different grain refiners containing carbon: (a) MgCO

3

,    

(b) CO

2

, and (c) CO 
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Fig.7  SEM images (a~d) and EDS analyses (a1~d1) of AM60B alloy inoculated by different grain refiners containing carbon: (a) 

unrefined, (b) MgCO
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Fig.8  XRD patterns of AM60B alloy treated by different  

grain refiners 
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Effects of MgCO

3

, Gaseous CO

2 

and CO on Grain Refinement of AM60B Alloy 

 

Liu Yan

1

, Long Siyuan

1,2
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1

, You Guoqiang

1,2

, Yuan Ying

1
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(2. National Engineering Research Center for Magnesium Alloys, Chongqing 400044, China) 

 

Abstract: Based on the equal addition amount of carbon, the effects of MgCO

3

, CO

2

 and CO on grain refinement of AM60B alloy were 

investigated. The results indicate that the average grain size of AM60B alloy decreases from 213 µm to 116, 90 and 106 µm by the addition 

of MgCO

3

, CO

2

 and CO, respectively. Also, the Vickers hardness, tensile strength, yield strength and elongation of AM60B alloy 

inoculated by MgCO

3

, CO

2

 and CO are all improved in some degree; moreover, CO

2

 treated AM60B alloy has the best mechanical 

properties, followed by the CO treated and MgCO

3

 treated in sequence. In addition, supported by SEM, EDS and XRD, the observed Al

4

C

3

 

particles as a result of the addition of MgCO

3

, CO

2

 and CO should be responsible for the grain refinement of treated AM60B alloy. 

Key words: Mg-Al alloy; inoculation; CO

2

; CO; MgCO

3
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