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A Design of Sampling Inspection Plan
for Single Manufacturing Production Process
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ABSTRACT

In this study, a traditional concept of sampling inspection plan for the quality assurance
system is extended to a consideration of economic aspects in total production system by
representing and analyzing the effects between proceding/
succeeding production process including inspection. This approach recognizes that the
decision to be made at one manufacturing process (or assembly process) determine not
only the cost and the average outgoing quality level of that process but also the input
parameters of the cost and the incoming quality to the succeeding process.

By analyzing the effects of the average incoming and outgoing quality, manufacturing/
assembly quality level and sampling inspection plan on the production system, mathematical
models and solution technique to munimize the total production cost for a single product
manufacturing system with specified average outgoing quality limit (AOQL) are suggested.
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AOQL pI c n ATI f(AOQ) AOQ
0.01 2 120 226.0 671642 0.00774

0.02 1 77 497.4 656362 0.01005

0.01 0.03 0 35 6623 656095 0.01013
0.04 0 35 762.0 657673 0.00952

0.05 0 35 832.3 659858 0.00838

% 0.01 2 64 89.5 664609 0.00910
0.02 4 112 180.2 639554 0.01639

0.02 0.03 5.0 1360 7 638124 1 0.02002
0.04 1 40 642779 0.02016

0.05 0 18 600.7 646543 0.01996

0.01 2 43 52.2 662689 0.00948

0.02 3 60 91.7 634862 0.01817

0.03 0.03 5 95 1 1579 |- 628608 0.02526
0.04 6 112 259.7 629546 0.02961

0.05 2 43 391.2 634494 0.03044
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AOQL | m c n ATI | m#E% | #HE | f(A0Q) A0Q
001 | 0.03 | 0 35 | 662.3 | 36096 | 620000 | 656095 | 0.01013
002 | 003 | 5 | 136 | 3325 | 18124 | 620000 | 638124 | 0.02002
003 | 003 | 5 95 | 157.9 | 8608 | 620000 | 628608 | 0.02526
004 | 004 | 5 73 | 1435 | 8036 | 615000 | 623036 | 0.03426
005 | 005 | 6 70 | 130.7 | 7516 | 612000 | 619516 | 0.04346
0.06 | 0.05 | 6 59 88.2 | 5072 | 612000 | 617072 | 0.04559
007 | 0.06 | 6 51 85.7 5059 | 610000 | 615059 | 0.05485
0.08 | 007 | 7 52 82.8 5011 | 608571 | 613582 | 0.06420
009 | 0.07 | 6 40 63.4 3837 | 608571 | 612409 | 0.06556
0.10 | 0.08 | 7 42 62.8 3893 | 607500 | 611393 | 0.07498
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fpr) = Min { ks2- N + f1(A0OQ)}
= Min {(1.8/p, + 900) - 1000+ f1{AOQ)} (4.2)
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fAOQ) = Min{(kiz + ka3 - pr) ATI(2) + fF(pp)
= Min{(200+200 - pr)ATI(2) +f 2(pr)} (4.3)
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Atgle] A AAA A HZAABHAAIGAN tslde JtETAY EUEFE=(LAA

FArel AOQ)ol 0.025260182 HExAARHA F HTEHEFZ(A0Q)] 0.025260]8H7}F = of of
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AARAAL A AEAPAAYE =05, c=57} 3, HAu L 628608190 Atk )=
o AFold £HANEE A FARZN2YY AFHAETLPEAN AFFEIS AFHE
Y AEYEA 3 ASNEY AEDINL A Fou o) PAH o] Uof HHABY
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pr AOQ Do I f )
0.02 | 0.01013 000997 | 1080536 1736631
0.01013 0.02007 656095 989674 1645770
0.03 | 0.02002 0.01018 638124 1076808 1714932
0.02526 0.00486 628608 1270273 1898882
0.01013 0.03017 656095 959652 1615747
0.04 | 0.02002 0.02038 638124 988300 1626425
0.02526 0.01512 628608 1019044 1647652
0.01013 0.03017 656095 959652 1615747
005 |_0:02002 0.03058 638124 958844 1596968
0.02526 0.02538 628608 970923 1599531
0.03425 0.01629 623036 1010436 1633473
0.01013 0.05038 656095 935728 1591824
0.02002 0.04079 1582248
0.06 | 002526 | 003563 06 1579115
0.03425 0.02665 623036 967532 1590569
0.04346 0.01728 619516 1163431 1782948
0.01013 0.06048 656095 929760 1585856
0.02002 0.05099 638124 935295 1573419
0.07 | 0.02526 0.04589 * | 628608 939217 1567825
0.03425 0.03700 623036 948637 1571674
0.04346 0.02774 619516 964884 1584400
0.01013 0.07058 656095 925501 1581597
0.02002 0.06120 638124 929410 1567534
0.08 | 0.02526 0.05615 628608 932052 1560661
0.03425 0.04736 623036 938004 1561041
0.04346 0.03819 619516 947125 1566641
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pr AO0Q Do (A0Q) IR £ (pr)
0.02 0.01013 0.00997 656095 1080536 1736631
0.03 0.01013 0.02007 656095 989674 1645770
0.04 0.01013 0.03017 656095 959652 1615747
0.05 0.02002 0.03058 638124 958844 1596968
0.06 0.02526 0.03563 628608 950506 1579115
0.07 0.02526 0.04589 628608 939217 1567825
0.08 0.02526 0.05615 628608 932052 1560661
0.09 0.03425 0.05771 623036 931186 1554222
0.10 0.03425 0.06807 623036 926442 1549479
(¥ 45) HFTHZAISAY FH4v] 84
AOQL | pr c n ATI wES £ lp1) mEH
0 7 136.7 27892 1736631 1764524
1 16 56.8 11591 1736631 1748223
0.02| 2 26 41.5 8473 1736631 1745105
3 37 43.7 8916 1736631 1745548
4 48 50.9 10390 1736631 1747022
0.05 0 7 195.0 40188 1645770 1685958
1 16 98.8 20363 1645770 1666133
0.03 2 26 69.4 14302 1645770 1660072
3 37 62.5 12876 1645770 1658646
4 48 63.1 13004 1645770 1658774
5 59 68.0 14018 1645770 1659788
(# 46) v 8344 (AOQL 5%)
AOQL| pr c | n ATI A f’(pr) meH AOQ
002 | 2|26 | 415 8473 1736631 1745105 | 0.01917
003 | 3 (37| 625 12876 1645770 1658646 | 0.02812
004 | 5|59 | 903 18793 1615747 1634540 | 0.03639
0.05 | 6 { 70 | 130.7 27450 1596968 1624419 | 0.04346
0.05 | 006 | 6 | 70 | 193.2 40970 1579115 1620085 | 0.04840
0.07 | 6 | 70 | 277.7 59430 1567825 1627255 | 0.05056
008 | 2 | 26 | 3619 78191 1560661 1638852 | 0.05104
009 | 1 |16 | 4311 93989 1554222 1647911 | 0.05120
010 | 1 | 16 | 4834 106362 | 1548645 1655009 | 0.05165
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AOQ ; HT& 73 %A (Average Outgoing Quality)
AOQL ; 3#&74E A% A (Average Outgoing Quality Limit)
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ks R AR
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Krep » o8] 3 2AME
TC, ; 289 AvE (k- N)
TCps ; A5 RTANE (Kns + Krep)
TC,, ; 7V& @A S (ks - N)
CT(pp) ; 7V / ZBFE7AY FAH&
[ (k3 - N+ CT(pp)) EE (ks - N+ CT(pa))]
CT(AOQ) ; AAERAA FANE [TCps + CT(p)]
App 5 p2 HIEETF
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(o 5 Appel HAv &

Rop 5 prdd Bl &S

F(pr) 5 Appel Hav g

AAOQ) ; AOQe v &34

FA0Q) ; AAOQS Fin&

ATI; B3 A
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(M8 2) Duncan, A. 19 yat = [, - rrunl

c Pipun c Pt un c Pt un 4 Popun
0 0.3679 11 7.233 21 14.66 31 2250
1 0.8400 12 7.948 22 1543 32 23.30
2 1.371 13 8670 23 16.20 33 2410
3 1.942 14 9.398 24 16.98 34 24.90
4 2544 15 10.13 25 17.76 35 25.71
5 3.168 16 10.88 26 18.54 36 26.52
6 3.812 17 11.62 27 19.33 37 2733
7 4472 18 12.37 28 20.12 38 28.14
8 5.146 19 1313 29 20.91 39 28.96
9 5.831 20 13.89 30 21.70 40 29.71

(##+1i38) Duncan, A. ], Quality Control and Industria] Statistics, 5th Edition, Irwin Inc.
pp.338(Table 16.1), 1985
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