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Determining mixture components of sand mold by using design of experiment
A case study: Iron fitting industry
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ABSTRACT
This research aims to determine the optimal of mold sand mixture’s ratio by using recycle sand, bentonite,
water and new sand component. Then, The properties of mixture accorded to the standards of AFS (American
Foundry men’s Society), The responses for quality characteristics of sand mold include the ability of compact
,moisture, permeability and green compressive strength. This study used mixture experiments and response surface
methodology to determine the optimal sand mold mixture components at the lowest cost. Furthermore, the

operators brought this mold sand mixture research for using as the most effectively and efficiently
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Compact
A recycle sand A recycle sand GCS
905044 # Design Points

90.5044 + Design Points

I65.33 IO_73
50 044

X1 =A:recycle sand

_R . X1 = A recycle sand
XX23 - % vBu‘:ln;?n“E X2 = B: Bentonite
o X3 =C:water

Actual Component
D: sand = 0.496
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Actual Component
D: sand = 0.496
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B: Bentonite C: water B: Bentonite C: water
Compact GCS
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X2 = B: Bentonite

X3 =C:water
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X1 = A recycle sand
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Name Unit Type Std.Dev Low High
& Bentorie ? S ter % | Component | 244 | 90 | 9
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mm%ummmm D % Component 0.41 0 1
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Solutions

Number recycle sand Bentonite ~— water Compact POE(Compact) perm

1 92.94 45 2.065 0.496  60.13545 3.851017  74.01803
2 92.687 4.11 2.203 1 60.19433 3.850962  74.98553
3 95.187 3.394 1.169 0.251 5751111 3.853933  74.83613
4 93.425 3.832 1.743 1 59.11347 3.852052  75.34877

Solutions

Number POE(perm) water POE(water) GCS POE(GCS) Desirability

1 0.884268 6.499995 0.91377 0.687056 0.053978  0.757799  Selected

2 2.675109  6.499999 0.91377 0.676176 0.053991 0.586462

3 1.425351  5.772041 0.914581 0.626969 0.05406 0.583237

4 2.627706  6.13116  0.914147 0.663168 0.054007 0.562407
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