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Microstructural evolution of A2017 semi solid alloys
produced by SCR process
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Abstract: SCR(shearing-cooling-roll) process was adopted to manufacture A2017 semtsolid alloys. Molten alloy was
poured at different temperatures. The microstructural evolution of the alloy in the rolkshoe gap was studied. The thermo-
dynamics of nucleation and the laminar shear of molten alloy were analyzed. The results show that microstructures are
transformed from dendritic or rosette-shaped to fine net-globular as decreasing pouring temperature of molten alloy. Nuclei
form at the surface of rollshoe firstly and then these nuclei are broken and enter the liquid region to form free nuclei under
the impact of liquid flow and laminar shearing and grow into dendrites. Under the laminar shearing caused by the roller,
the arms of the original dendrites are then broken and distributed dispersedly into residual alloy liquid and form free grains.
Free grains move and grow freely continuously and are ground under the laminar shearing and cooling then become spheri-
cal or ellipsoidal.
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Table 1 Compositions of A2017 alloy

(mass fraction, %)

Cu Mg Mn Al

3.8~ 4.8 0.4~ 0.8 0.4~ 0.8 Bal.

Bl 1Pk SCR HEARFEH R ER . KA 47
Wit KRG EARRE T AT E, I
DB RS RS, B AN K VA A 15555 i
ol AR . LI T2 S0 BERE A 700~ 800
'C, AHKHE 200 mL/s, f-HEBE 6 mm, %4
i 0.2 m/s. N T HEMES SHRER- A
A R, A A A AR B i R BE AR AL,
() s 1) 2568 B 28 s o ) Bk B WK VA AL, A AN (R

;//47/4”6_ Roll sleeve
Cooling water
Low fraction
solid sturry Roll
A e
Shiy Dt High fraction
0y, solid slurry

Stripper
sl Cooling water

Bl 1 SCR BRI B 4R R 2R 2 E
Fig. 1 Principle of manufacturing semrsolid

material by SCR technology
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Fig. 2 Microstructures of A2017 semrsolid alloy poured at different temperatures
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Fig. 3 Microstructures evolution of A2017 semrsolid alloy in rolFshoe gap
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Fig. 4 Nucleus a growing on
rolkshoe surface
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Fig. 5 Pattern of grain movement and
heat diffusion in rolFshoe gap
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