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ABSTRACT

Purpose: The investigation of the casting ability of the two layers and three layers clad 
strips consisting of the 5182 (Al-Mg) strip by the vertical type twin roll caster equipped with 
a scraper and the vertical type tandem twin roll caster at the speed higher than 30 m/min is 
one of the purposes. Another purpose is investigation of the casting conditions that affect 
the bonding condition of the 5182 strip to another aluminium alloy strip.

Design/methodology/approach: A twin roll caster equipped with a scraper and 
a vertical type tandem twin roll caster were designed, assembled, and the castings of clad 
strips consisting the 5182 strip were tried. The interface between the strips were observed 
by the optical microscope. The bonding strength between strips was investigated by the 
continuous bending test.

Findings: In the casting of the 5182 strip and the 3003 strip, the temperature of the 3003 
strip influenced the bonding. When the temperature of the 3003 strip was lower, the 5182 
strip was not bonded to the 3003 strip. In the casting of the 5182 strip and the 4045 strip, 
the porosity occurred near the interface. The temperature of the 5182 strip at the roll bite 
influenced the occurrence of the porosity. When the temperature of the 5182 strip was low, 
the porosity did not occur. The vertical type twin roll caster equipped with a scraper was 
suitable for the clad strip consisting of the 5182 and the 3003, and consisting of the 5182 
and the 4045.  The sound clad strips of the 5182 and the 3003, of the 5182 and 4045 could 
be cast using the vertical type twin roll caster equipped with a scraper.

Research limitations/implications: The size of the roll was laboratory size. Moreover, 
the amount of the poured molten metal was less 3kg. Therefore, there was no information 
about the commercial size clad strip in this paper.

Practical implications: The aluminium clad strip can be used to make component of the 
automobile by the press forming.

Originality/value: The twin roll casters that could cast two and three layers clad strips 
were original invention. It is shown that the clad strips consisting of the 5182 (Al-Mg) strip 
could be cast using the twin roll caster. The elucidation of the casting conditions that affects 
the bonding and porosity near the interface is original result.

Keywords: Casting; Twin roll caster; Clad strip
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Table 3.  

Casting condition of the vertical type tandem twin roll 

caster. Type A1. Base strip: 3003, Overlay strip: 5182 

Roll material copper 

Roll speed (m/min) 30 

Roll diameter (mm) 300 

Parting material no-use 

Upper twin roll caster (base strip) 

Roll width (mm) 40 

Base strip 3003, 3003+1% Mg, 

3003+2.5% Mg 

Pouring temperature (°C)  670 

Solidification length (mm) 100 

Roll load (kN/mm)   0.06 

Lower twin roll caster (overlay strip) 

Roll width (mm) 42 

Overlay strip 5182 

Pouring temperature (°C)  650, 700 

Solidification length (mm) 100 

Roll load (kN/mm)   0.21 

Table 4. 

Casting condition of the vertical type tandem twin roll 

caster. Type B1. Base strip: 5182, Overlay strip: 4045 

Roll material copper 

Roll speed (m/min)  

Roll diameter (mm) 300 

Parting material no-use 

Upper twin roll caster (base strip) 

Roll width (mm) 40 

Base strip 5182 

Pouring temperature (°C) 650 

Solidification length (mm) 100 

Roll load (kN/mm) 0.06, 0.22 

Lower twin roll caster (overlay strip) 

Roll width (mm) 42 

Overlay strip 4045 

Pouring temperature (°C) 610, 650, 700 

Solidification length (mm) 100 

Roll load (kN/mm) 0.22 

casting condition is shown in Table 3. The three layers clad 

strip which base strip was 5182 and the overly strip were 

4045 strips is shown as type B1, and casting condition is 

shown in Table 4. 

In the type Al, the 3003 base strip was modified to 

lower the solidification temperature by adding Mg.  

2.3. Vertical type twin roll caster equipped 

with a scraper 

The two layers clad strip assembled from the 3003 strip 

and the 5182 trip is shown as type A2 and the casting 

condition is shown in Table 5. The two layers clad strip 

assembled from the 5182 strip and the 4045 trip is shown 

as type B2 and the casting condition is shown in Table 6.   

Table 5. 

Casting condition of the vertical twin roll caster equipped 

with a scraper. Type A2. Scribed strip: 3003, No-scribed 

strip: 5182 

Roll material copper 

Roll speed (m/min) 20, 30 

Roll diameter (mm) 300 

Roll width (mm) 40 

Roll load (kN/mm) 0.11 

Parting material No-use 

Scribed strip 

Material 3003 

Pouring temperature (°C) 670 

Solidification length (mm) 100 

Scraper load (N/mm) 0.5 

No-scribed strip 

Material 5182 

Pouring temperature (°C) 650 

Solidification length (mm) 100 

 The cross section of as-cast strip was observed by the 

optical microscopy to investigate the occurrence of the 

bonding. If the strips were judged that strips were bonded 

by the appearance, the continuous bending test was 

conducted to investigate the bonding force. In the 

continuous bending test, the clad strip was continuously 

bent until broken, and the peeling of the strips at the 

interface around the broken area was observed. At first, the 

continuous bending test was conducted on the as-cast strip. 

If the peeling was not occur at the as-cast strip, the 

continuous bending test was conducted on the cold rolled 

strip down to 2 mm. 

3.3. Vertical type twin roll caster equipped with  
 a scarper
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the two layers clad strip without porosity around the 

interface between the scribed 5182 strip and the 4045 strip 

at the speed of 30 m/min. The cooling condition influenced 

on the occurrence of the porosity. The vertical type tandem 

twin roll caster equipped with a scraper was suitable to cast 

clad strip of the 5182 and the 4045 without the porosity 

around the interface. 
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