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Department Industrial Engineering, Faculty of Engineering, Chiang Mai
University
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ABSTRACT

This project aims to study optimal proportion of sediments in common bricks
by design of experiment to meet the requirement of TISI 77-2545 to reduce production
cost.

The experiment is a factorial experiment with 4 factors: 1) clay 2) sludge 3) ash
and 4) water, for 2 levels (maximum and minimum level) repeated once. Thus, this
research included 32 experiments. Then, the data was analyzed by the to find
Response Optimization to get suitable proportion of sludge in common bricks. The
new recipe consisted of clay for 760 grams, sludge for 372 grams, ash for 280 grams,
and water for 27 percent of brick weight. It is shown that the new recipe had
compressive strength of 23 MPa which is consistent with standard set by TIS.

When comparing the cost of brick production before and after an improvement,
it was revealed that the production cost per block was 0.983 baht after the
improvement, and was 0.996 after the improvement. Therefore, it can be concluded
that adding sludge in common bricks helped reducing the production cost by 0.013
baht per block.
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9 2 1 1 -1 -1 -1 1 19.90
30 3 1 1 1 -1 1 1 23.85
8 4 1 1 1 1 1 -1 ] 2350
19 5 1 1 -1 1 -1 -1 19.50

32
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12 24 1 1 1 1 -1 1 25.50
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. . . o ar o = A %
Factorial Regr355|0n: ATAMUATULIIAA Versus Aulliie), ... au, gian, uq | Menu -

Analysis of Variance

Source DF  AdjS5 AdMS F-Value P-Value
Model 15 168821 112547 1152 0.000
Linear 4 148473 371182 3800  0.000
Gumiinn 1 53174 531738 5444  0.000
@rnau 1 17479 174788  17.88  0.001
i 1 4766 47663 4838 0.042
i 1 73054 73.0538 7479  0.000
2-Way Interactions 6 12332 20554 2.10 0.110
Aumilar*aznau 1 2.503 25032 2.56 0.129
fumilor i 1 0002  0.0020 000 0865
Gumilerain 1 0.928 0.9282 0.95 0.344
@rnaudin 1 0.705 0.7051 072 0.408
arnauti 1 6169  6.1688 632 0023
i 1 2025 20251 207 0.169
3-Way Interactions 4 6090 15226 156 0233
Gumiloraenausdu 1 3.885 3.8851 3.98 0.063
fumiloraznauaii 1 1643 16426 168 0213
Fumilar g 1 0488 04876 050 0490
arnawriidi i 1 0075 00751 008 0785
4-Way Interactions 1 1926 1.9257 197 0.179
dumiloraenausdidini 1 1926 1.9257 197 0.179
Error 16 15629 0.9768
Total 31 184450

Model Summary

5 R-sq  R-sglad)) R-sqipred)
0.988330 91.53% 83.58% 66.11%
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AW N-1 BFLAY “RunOder” d1aun 1 Fui 1

AW n-2 Bgtav “RunOder” a10UN 1 Yun 2
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AW N-3 BFLAY “RunOder” d1aUN 2 Fuil 1

AW n-4 BgLav “RunOder” a10UN 2 Bun 2
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AT n-5 8gLav “RunOder” a10ul 3 Tun 1

AN N-6 BgLav “RunOder” a10UN 3 Yun 2
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AW n-8 Bgtav “RunOder” a10UN 4 Ui 2
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AW n-11 3gLaY “RunOder” adufl 6 Judi 1

AW n-12 8gLaY “RunOder” d1@ufl 6 Jui 2
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