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Abstract
In this dissertation, a new process capability index Cg; is introduced for non-normal
process. The Pearson curve and the Johnson curve are selected for capability index
calculation and data modeling the normal-based index C;4 is used as the model for

non-normal process.

A significant result of this research find that the ranking of the seven indices, C,,
Coutr Com» Chm Cpmtr Cs Cpp in terms of sensitivity to departure of the process
median from the target value T = M from the most sensitive one up to the least
sensitive are C,,sg, Co Comr Com Com» Cm, C,. ie. By the criteria adopted for
evaluation of PCl's Cyy is the most sensitive to the departure of the process median

from target and C,is least
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C Pk third generation
Com (Cpm second generation
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<Fig. 2.1.> Hierarchical relationship between the indices studied

first generation
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<Table 3.1> Johnson curve and equation for x

Johnson curve type | equation for x in terms of z note
— u —u
L Sy ¥=e= 2 Sinh (FTE) | Sinh () = £he-
A
x=¢e+ —
(2) Sz 1+exp(—%) -
x =e+/{exp(—z%7—) 2 _
¥ = 7ln 72
3 S ot m
L — et exp(Z_”_L) I)(p)
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5. 34c85%x9 97}

51 BXX7F #49 F4d X 4

H AT A9 2§, PearsonA 29 (Clements#H) 3 Johnson¥$ i #¢] B AT FASHA

45 v]i13l7] Y3l Pearn¥ Kotz(1994-1995)9] <A1 & QA&3td £33 gt

dAz F5 AFALEd FAMEAE 87 A 2FHdG FAA A 10049 FA
dol8E o1& A= <Table 51>3% 2tk EFX T 87golw, USL=8.96, LSL=8.44¢]
.

<Table 5.1> Process measurements (N=100 sorted)

8.84, 884, 885 885 885 885 885 886 886 886
8.86, 8.86, 8.86, 886, 887, 887, 887, 887, 887, 887
887, 887, 887, 887, 888 888 883 888 888 888
8.88, 8.88, 888, 888 888 883 88), 889, 889, 889
889, 889, 889, 889, 889, 889, 889, 889, 889, 889
889, 889, 889, 889, 889, 890, 890, 890, 890, 890
890, 890, 890, 890, 890, 890, 890, 890, 890, 890
890, 890, 890, 891, 891, 891, 891, 891, 891, 891
891, 891, 891, 891, 891, 891, 891, 891, 892, 892
892, 892, 892, 892, 892 892 893, 893 893 893

7] Aol AFFASHA 9 Pearson system¥ Johnson systemol]l & v AFFTAS
A2 AA A= <Table 52> & {11

<Table 5.2> Computation of normal and non-normal process capability indice

brocess capabilityv o
) indices "
C, Com| Com| Come| Col Che
Cor| Co
Ipopulation type :
Normal 403 | 6.98 {(1.09)] 0.45 0.45 012 | 012 0
Pearson

3.25 5 (1) | 045 0.45 012 | 0.12 0
Non-Normal (Clements)

1.60 |(0.95)
346 [(0.88)

Johnson 248 045 | 045 0.12 | 0.12 0
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<Table 5.1>9 2]3le o]

FAe FA¢ Relut
Woluhat Qo) FAAM RFH, ol WS

i3

-

FL sloey, 3R] FRAE ¢
GNATE CTrd @l 2% 09

A& & + Atk <Table 52>04 & F AXo] EXXNZHEEH T4 wricte] yojdg 7
A8k ZHE= Pearn # KotzZb AR & A o] (1) Cyp, (2) Cpe, (3) Comy Comy (4) Com

To 7 AX3 Yo

€ =i ol A 4 A A2 FPTHAFE ML C} CutA 137

#, (D Cpy @ Copy D Comy Comy (@ Comty Csy ) Cpp £0.2 Ho] Cpp A7t BEX
238 373 vtge] Hojd e AEE 7% $4% AYS 2 & Atk e Pearson
93} Johnson WHz7te) 2= A9 givia AdHTh ‘

52 BR A7 WA FHE

Hojd o

€ @A Agste wAZT T4 FRTHATA Cd FFEHE IS8 A%

PearsonA] <€)

Shapirc(1967)7F AA§ QA S QL3ic}
<Table 53>& LSL=0.4, USL=0.9 91 ¥Hoz2H T=0.50 A%< 500/ &
A% dolyg EFREREE AYstd Yl ’

<Table 53> Resistances of 500 for 0.5ohm resistors

NO central value actua! Ss
observations

1 0.4v] gt 4 6.5
2 0.425 33 36.1
3 0475 78 74.1
4 0.525 99 93.8
5 0575 87 904
6 0.625 76 73.0
7 0.675 51 52.0
8 0.725 32 33.7
9 0.775 21 199
10 0.825 7 109
11 0.875 5 55
12 09z 3} 7 41

total 500 500.0
value of x2 364
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7] oAl o] FF3A 5 H A2 Pearson system¥} Johnson systemel] &3 v|AF FALS
g x)=9] AAF A= <Table 54> 2o}

<Table 5.4> Computation of normal and non-normal process capability indices

process capability Che
indices
C, Com| Com | Come| Cs| Cha
population type Cu| Ch
Normal 079 |(0.60) 0.98 | 0.60 | 0.24 | 0.46 | 038 | 0.24
Pearson | 163 |(0:56)| 067 | 054 | 021 | 0.45 | 038 | 025
(Clements)
Non-Normal
onmivorma (0.74)| 0.80 .
Johnson | 0.80 064 | 025 | 0.48 | 038 | 031
(0.24)| 0.80

<Table 53> SJaHe o TP FAL Yolun Un, B¢ 3Fe FF vl
27t SRAR 9 Rolun o] A&HA EAAMo) L7 HLh oll@ g W A
A%E Cudl %e AFFAY W, 024, AT 349 Pearsonn2¥A FF 025,
Johnson*l 29 <] B¢ 0312 erdke.

<Table 54>4 & 4 kel FRoATIYe] TRAE ol e BARE 29 $44
& Al 34d BHSAATY Cousl BLEWS HUSE A%E dzel DT FATH
A5e CuT Cuddrt $48e & 4 At

ebd MAFER U NZE FASAANGE AWE Cut Chp it 257} 2
g WolA, 53 simel WFAT AEA ALY C, AFAUE $58%e ualFol WA

FER 3ATHE SutEA NPT ASE & F

6. 4&

$ Ce 3RWT FEFA AN#HA #3, $Ho] TEAE Hol

3o s AL BE AR B FHH £4A7A Fo YOEN CpuE
SHAA AT WhFel NS FAEHAFE BHE 2 Uk AFERN QA A
4D A% Cus ZEAZ $H 34 Yolgel de die 424 Exjo A%
Hu— TN EAGOEA, Cpu2¥H ALHAY. ZEA2PEH $Ush Fojn FRo|
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gades £ho] FARAN ol A= A 21X BF A4S AEss) AsA
Co?t AR} A A MdFe A, FH0] ZRAZEE ASY o P @
Aglo] AAYE 52 C = B7F B3 Ak,

4 FAFYASEE AFRESY sPAstel AUHAY) Rl HAFEAR dolee] o)
e Aga77t Y5t 2dA ol AEH TATANFES BA4SS Aga] AX
A gons NATER g FAFAXNFE Belge Aoldh

B apdns wAFER] et Clements$¥e HAANA A2g FASLAS
Coe® AICHstth Clementsl B & wl$ e FEaAV)o) daiis tha HAHHYA
w2y Awgoes wEe Az n200W 80T LA glol, vy And F
AsAx A BYA Rolth ®BF C, R HATFEH dolHE BAssE F 4T
Ml Johnson WS S, M U S;TUE 1 deroz AEAA ANE B 4vE 2
3}, Pearson8o] S48 et BN HRFEFH U M2 TASHASE
AE Cul 59 hxel Wzsl AEA A2E CAS BOE $584¢ HfFol ]
JFEAe) EAFHL eulzs AP AL T 5 AT
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