Journal of the Korean Institute of Industrial Engineers
Vol. 34, No. 1, pp. 108-121, March 2008.

Study on Dispatching with Quality Assurance
Hyo-Heon Ko - Jihyun Kim? - Jun-Geol Baek® - Sung-Shick Kim'

'Department of Industrial Systems and Information Engineering, Korea University, Seoul 136-701, Korea
2Semiconductor Technology Research Center, Korea University, Seoul 136-701, Korea
3School of Business, Kwangwoon University, Seoul 139-701, Korea

Dispatching rule for parallel machines with multi product is proposed in this paper. In current market,
customer’s request for higher quality is increasing. In accordance with such demand, manufacturers are focusing
on improving the quality of the products. Such shift in production objective is risky. The possibility of
neglecting another important factor in customer satisfaction increases, namely due dates. From the aspect of
improving quality, frequency of product assignment to limited number of high performance machines will
increase. This will lead to increased waiting time which can incur delays. In the case of due date oriented
product dispatch, products are assigned to machines without consideration for quality. Overall deterioration of
product quality is inevitable. In addition, poor products will undergo rework process which can increase delays.
The objective of this research is dispatching products to minimize due date delays while improving overall
quality. Quality index is introduced to provide means of standardizing product quality. The index is used to
assure predetermined quality level while minimizing product delays when dispatching products. Quality
standardization method and dispatching algorithm is presented. And performance evaluation is performed with
comparison to various dispatching methods.
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Table 1. x;; index matrix for Sequence dependent setup time
Nloltj2]s]a|s5|6|7|8]9 10
1 1102|3456 7] 8| 9]10
2 1710023456/ 7]8]29
3 1 9 |10 0| 2| 3| 4|56 7 8
4 1189|1002 ]3|4]5|6]|7
5 11718910} 0]2]3|]4|]5]|6
6 1 6|7 (8] 9(10]0]2]|3]| 4|5
7 11516 |78 9]10|0] 2| 3] 4
8 11456 |7]8]9]10]0]2]3
9 113 (41516 7]8]9](10]0] 2
10 1234|567 9110 0
Table 2. Experiment Data
Experiment data List Data values

Simulation Time 1000000

Number of Job types 10

Number of Machine in 10

Workstation

Processing time of Job types

U[40+15i—5, 40+ 15i+5]

Setup time of Job types

U[15z,—5, 15z,+5]

Interarrival distribution U[1, 150]
Specification limit +10
Number of simulations Seed | 100
Rework entering time(Moving 5

Time + Initialization Time)

Table 3. Base Quality Distribution of each case

High Quality Low Quality Normal Quality
CPK |Mean | Stdev | CPK |Mean | Stdev | CPK |Mean | Stdev
20 | 05| 16 | 10| 05 | 32 | 20 | 05| 16
19 [ 10| 16 | 09 | 1.0 | 33 18 | 1.0 | 17
18 | 15| 16 | 08 | 15 | 35 16 | 15 | 18
17 120 | 16 |07 | 20 | 38 14 |20 | 19
16 | 25| 16 | 06 | 25 | 42 12 | 25 | 21
1530 | 16 | 05 | 3.0 | 47 10 | 3.0 | 23
14 | 35| 15 | 04 | 35 | 54 | 08 | 35 | 27
13 |40 | 15 | 03 | 40 | 67 | 06 | 40 | 33
12 | 45| 15 | 02 | 45 | 92 | 04 | 45 | 46
11|50 | 15 |01 | 50 | 167 | 02 | 50 | 83
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Figure 4. Mean Tardiness for High Quality Case
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Figure 5. Cpk for High Quality Case
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increase on EATCSQ in normal quality case
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Table 4. Best case of mean tardiness at each algorithm satisfied
with quality constraint
Mean Cpk
Tardiness CPK Threzhold
ATCS 85.26 0.68 0.5
Low | QualityRule 40.88 0.89 0.5
Quality | ATCSQ 30.41 0.85 0.5
EATCSQ 29.66 0.83 0.5
ATCS 33.8 0.90 0.6
Normal | QualityRule 35.4 1.40 0.6
Quality | ATCSQ 21.7 1.26 0.6
EATCSQ 18.6 1.05 0.4
ATCS 15.74 1.15 1.0
High | QualityRule 34.15 1.36 1.0
Quality ATCSQ 16.29 1.19 1.0
EATCSQ 12.07 1.15 1.0
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