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Improving Process Capability by Applying Design

and Analysis of Experiment

ABSTRACT

This paper analysis the process capability by applying experiment design to control alcohol in-

soluble matter mixing process of laundry soap.
The results are summarized as follows:

(1) Alcohol insoluble matter shows the tendency of increasing according to the mixing temperature

{ A) and beating velocity (B).

(2) The most suitable working condition of the mixing process is A B, and 95% confidence limit

of alcohol insoluble matter is 22.06 + 0.77%.

(3) The process capability index (C,) of the mixing process is improved from 0.64 to 1.68.
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Fig. 1.

Material (Fatty Acids)

Saponification (Add H, O, NaOH)

Mixing (Add Na,SiO4)

Inspection (Alconol insoluble matter,
water insoluble matter Free Alkali)

Storage

Drying

Condensation

Cutting

Packing

Inspection (Quantity, Weight, Moisture,
Puresoap)

Product

Manufacturing Process of Laundry Soap

Table 1. Data of alcohol insoluble matter (%) for laundry soap
19.8 224 20.8 21.0 227 229 22.1 21.1 22.5 20.1
22.8 20.3 22.3 24.2 23.8 22.8 22.3 21.0 204 23.3
18.5 20.0 22.8 20.3 20.2 214 18.2 19.0 20.0 21.2
20.3 22.5 21.5 21.5 20.5 26.3 254 21.8 23.1 20.7
22.6 22.7 20.5 21.0 229 234 22,7 22.5 22.0 23.2
24.6 20.5 23.2 237 23.7 22.8 20.8 19.8 22.0 21.3
21.3 22.5 20.7 20.2 214 20.7 23.5 227 23.0 248
25.5 24.2 232 223 19.2 19.7 21.7 22.8 20.9 21.9
229 232 21.5 23.9 21.8 22.8 22.6 22.8 244 22.0
226 23.0 22.0 23.9 20.7 21.7 20.4 221 21.8 219
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Fig. 2. Histogram of alcohol insoluble matter
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Fig. 3. Quality characteristic diagram of mixing process capability
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Table 3. Experimental result of alcohol insoluble
matter (%)
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Fig. 4. Effects for each factors

Table 4. Calculated result of range

A
B Al A 2 A:; total
B, 0.4 1.3 0.5 2.2
B, 0.3 0.5 0.2 1.0
B 0.3 0.8 0.6 1.7
total 1.0 26 1.3 4.9
3. FEM
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Table 6. Estimation of population mean of
factor A and B

Table 5. Analysis of variance for alcohol
insoluble matter factor | tevel popula(t;)c;n mean cor(lf:xdin;‘eolsn)mt

factor S é 14 Fo A, 19.8
A 48.98 2 24.49 58.31** A A 222 t 06

B 23.94 2 11.97 28.50%* Ai 23.8

AXB 3.63 4 0.91 2.17 B, 20.6
E 3.78 9 0.42 - B B, 21.8 t 0.6

T 80.33 17 - - B 23.4
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Fig. 5. Estimation of population mean of factor A and B
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Table 7. Experimental result for confirmation of alcohol insoluble matter {%)

223 22.7 224 22.5 22.0 221 224 227 22.1 225
226 22.3 22.0 227 23.0 226 224 22.5 22.7 22.4
223 22.1 225 226 22.8 224 22.2 22.6 224 22.2
229 22.8 224 22.5 223 22.1 22.4 224 22.5 22.8
227 224 22.2 22.5 22.4 22.7 2211 22.0 21.8 22.2
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Table 8. Comparison of alcohol insoluble matter

before and after improvement

statistics symbol before after
¥ 22.05 22.43
14 249 0.35
S 1.58 0.60
C»p 0.64 1.68
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