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Abstract: This paper mainly introduces the general melting process of magnesium alloy ingot and the 

preparation of magnesium alloy flake by the fast solidification twin roll strip rejection method. The 

most important thing in the smelting process is the control of temperature and pouring speed. In 

addition to the temperature and injection speed, there are also the adjustment of rolling frequency of 

twin roll, the refinement of grain and the enhancement of comprehensive properties of magnesium 

alloy It has a great impact. 
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1. INTRODUCTION 

At present, in order to ensure that magnesium alloy has a good performance with less impurities, the 

most important thing in the preparation process is the control of temperature and pouring speed. For 

medical magnesium alloy, there will be problems such as poor plastic deformation ability and general 

corrosion resistance. By means of rapid solidification, the undercooling degree can be increased, the 

grains can be refined and the comprehensive properties of magnesium alloy can be enhanced [1-2]. 

2.  MELTING OF MAGNESIUM ALLOY 

In the preparation of magnesium alloy block with high purity and few impurities, it is necessary to 

standardize the melting process. In the process of preparing magnesium alloy, the corresponding 

safety measures must be taken to prevent the explosion caused by the combustion of molten 

magnesium at high temperature during smelting, which may cause accidents. Therefore, before the 

test, the graphite mould, test materials, crucible and other tools must be placed in the drying oven for 

full drying, and the SF6 + CO2 mixed gas protection must be used for the test. The well type resistance 

furnace with adjustable temperature is used for smelting. The temperature is controlled by 

thermocouple. All tools (crucible, clamp, slag scoop, etc.) used for smelting are made of stainless 

steel. 
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The melting of magnesium alloy is the most important to control the temperature. The melting point 

of pure magnesium is 650 ± 1 ℃, and the best melting temperature of magnesium lithium alloy is 

660 ℃ - 730 ℃[3-4] . In order to make the melt have good fluidity, the temperature of general melting 

of magnesium aluminum alloy should be higher than 750 ℃, meanwhile, it should keep stirring 

constantly during melting, and if the temperature is too low, it is easy to cause nozzle plugging during 

rapid solidification. However, when the temperature is higher than 820 ℃, it is easy to produce oxide 

slag during smelting, which is also easy to block the nozzle mouth, so the smelting temperature can 

only be placed at 660 ℃ - 730 ℃.The alloy smelting process is as follows: 

(1) Before smelting, the materials shall be weighed according to the alloy composition ratio before 

smelting, and then placed in the drying oven, and then the ratio of talcum powder, water and sodium 

silicate shall be prepared to facilitate demoulding. After the completion of proportioning, evenly 

brush on the inner surface of the crucible, then dry, take out, repeat several times, so that the inner 

surface of the crucible is covered with a layer of release agent. At the same time, other test equipment 

should be evenly brushed with a layer of release agent, and then dried. 

(2) Alloy melting. The graphite crucible is heated to about 710 ℃, and then the dried materials are 

put into the crucible in turn. At the same time, gas protection is carried out to avoid combustion and 

oxidation of magnesium alloy. 

(3) Stir evenly and remove slag. After the melting of magnesium alloy, the magnesium alloy solution 

is continuously stirred to make the added alloy elements uniformly dissolve in the magnesium alloy 

solution, and then the slag is removed. 

(4) Refining. The refining temperature is controlled at about 750 ℃, and the addition of refining agent 

is 3% - 5% of the total alloy. The main refining agents are MgCl2, KCl, BaCl2, CaF2, MgO and 

CaCl2. After refining, the alloy solution is kept at 750 ℃ ~ 780 ℃ for 30min.The composition of rj-

2 refining agent is shown in table 1. 

Table 1 composition of rj-2 refining agent 

Brand name MgCl2 KCl BaCl2 CaF2 MgO CaCl2 

RJ-2(wt.%) 38-46 32-40 5-8 3-5 - - 

(5) The liquid is poured into the previously prepared graphite mold. During the pouring process, slag 

inclusions are easy to be generated at the speed. At this time, the flow mode of the liquid metal is 

relatively disordered. If the pouring speed is too slow, insufficient pouring and cold separation are 

easy to occur. At the same time, the pouring temperature should not be too high, and if the temperature 

is too high, porosity and shrinkage are easy to occur. Therefore, the pouring temperature and speed 

must be well controlled during the pouring. 

3.  PREPARATION OF MAGNESIUM ALLOY BY RAPID SOLIDIFICATION AND 

DOUBLE ROLL STRIP REJECTION 

The rapid solidification method mainly includes atomization method, mold cooling method and gas-

phase quenching method. The alloy is prepared in the form of powder, thin strip, fiber and film [5-7]. 

The rapid method of this test is solidification double roll strip rejection method, and its working 

principle is shown in Figure 1.  
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Fig. 1process principle of double roll belt rejection method 

1. High frequency heater 2. Jet 3. Cooling roller 4. Thin strip 5. Nozzle 6. Molten metal 7. Crucible 

Under the protection of SF6 + CO2 mixed gas, the molten magnesium alloy is continuously added 

into the funnel, and the magnesium alloy solution is injected into the double roll gap with high-speed 

reverse rotation through the nozzle, which condenses rapidly and forms sheet. Compared with single 

roll method, the surface of magnesium alloy sheet formed by double roll method is smoother, with 

less black oxide and more uniform, mainly because the cooling speed of double roll method is higher, 

on this basis, double roll method can also be improved to produce powder, and the shape of powder 

particles produced can be sheet, needle, irregular or spherical . The double roller used in the test is a 

layer of copper with thickness of 30mm and diameter of 155mm wrapped outside the steel roller[8-10]. 

The funnel is made of stainless steel, and the speed of double rollers is regulated by pulse frequency 

modulation. The temperature of the holding furnace in the device is set at 760 ℃, the preheating 

temperature of the funnel-shaped crucible is 760 ℃, and the shielding gas is SF6 and CO2 mixture.as 

the Figure 2 shown the rapidly solidified magnesium alloy strip. 

 

Fig. 2 rapidly solidified magnesium alloy strip 

4. CONCLUSION 

The general smelting process of magnesium alloy ingot and the rapid solidification twin roll strip 

rejection method are used to prepare magnesium alloy flakes. In the smelting process, the most 

important thing is to control the temperature and pouring speed. In the rapid solidification process, in 

addition to the temperature and injection speed, there are also the adjustment of the rolling frequency 

of the twin roll, the refinement of grains and the enhancement of the comprehensive properties of 

magnesium alloy. 
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