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Development pf small-sized continuous mixer for chemically bonded processes
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The mixing for chemically bonded processes, there are the batch mixing machine and the
continuous mixing machine, which are selectively used depending on the application and the
sand to be used. Continuous mixing machine is easy to use because it can put sand directly in
the molding flask while adjusting the amount of sand. On the other hand it is very difficult to
mix fine sand. A mixing ability is not stable compared to batch mixing machine. Here we report
the test result which was carried out for the purpose of improving mixing ability and developing

mixer capable of mixing to fine sand.
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Fig. 1 Schematic diagram of testing machine

Table 1 Factors and levels of preliminary test

Levels
AFN GFN 120-60
Silica sand, Artificail sand
3t/h, 1t/h

Sand grain size
Kind of sand

Mixed amount rate
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Table 3 Factors and levels of Lg orthogonal array testing

Levels
EfERRE 1%, WREIZERELS%NTEDICAE Factors 1 2
ThaH I EPHlorze T2 HHEREE RS FI‘{roetaggr?sl 1500 900
b 08I LN LA, LRTRELL TS qy o .
LR BT R R o R S faddleshape | developed | “Ovention
Table 2 Results of multiple regression analysis
Multiple correlation coeffcient 0.9142470 Adjusted R* 0.806830 R? 0.835848
Cp statistics value 4.0000 Akaike informaition criterion 51.0715
Degrees of freedom Sum of squares Unbiased variance F value P value
Regression 3 44.2601 14.7534 28.8542™ 0.000
Residual 17 8.6922 0.5113
total 20 52.9524
Partial Standard | Standard difference of
Name of variable regression | regression standard regression F value P value VIF
confficisent | coefficient coefficient
Kind of sand 2.4297 0.6912 0.10339 44.69565™ 0.000 1.1071
Mixed amount 1.0964 0.3119 0.10339 9.10069* 0.0078 1.1071
Sand grain size -0.0162 -0.2641 0.09931 7.07096" 0.0165 1.0213
3.09339
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Table 4 Orthogonal table

1 2 3 4 5 6 7 1
Rotational
Factor | frequency Paddl%shape AxB el el el el Nurpber of
A resin balls
Newly
1 1500 developed 1 1 1 1 1 0
Newly
2 1500 el 1 2 2 2 2 0
3 1500 Conventional 2 2 2 50
1500 Conventional 2 2 2 1 1 50
5 900 Wy 2 1 2 1 2 140
developed
6 900 Wiewly 2 2 1 2 1 140
developed
7 900 Conventional 1 1 2 2 1 182

Table 5 Results of variance analysis

Factor Sum of Degrees of Variance F, Probability R?
squares freedom
Rotational 36,7205 1 36,7205 1,791.24° 0 90.86
frequency A

Paddie shape 34445 1 3,444.5 168.02° 0 8.48
AxB 144.5 1 144.5 7.05 0.057 0.31
el 82.0 4 20.5 0.35
total 40,391.5 7 100

No occurrence of resin balls

X

Fig. 2 State of mixed sand Fig. 3 State of mixed sand
(Newly developed paddle/1500rpm) (Conventional paddle/1500rpm)
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Fig. 4 State of mixed sand
(Newly developed paddle/900rpm)

Fig. 5 State of mixed sand
(Conventional paddle/900rpm)
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Fig. 6 weighting accuracy of the batch mode
Table 6 Weighting accuracy of the batch mode
Setting
. 20 kg 10 kg 5 kg
Max.
Weight 20.54 10.24 5.04
(kg)
Ratio 2.63 2.34 0.79
5.8
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