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ABSTRACT

Statistical control charts are useful tools to monitor and control the manufacturing processes and
are widely used in most Korean industries. Many Korean companies, however, do not always obtain
desired results from the traditional control charts by Shewhart such as the X-chart, X-chart, X-chart,
etc. This is partly because the quality charterstics of the process are not distributed normally but
are skewed due to the intermittent production, small lot size, etc. In the Shewhart X-chart, which is the
most widely used one in Korea, such skewed distributions make the plots to be inclined below or above
the central line or outside the control limits although no assignable causes can be found. To overcome
such shortcomings in nonnormally distributed processes, a distribution-free type of confidence interval
can be used, which should be based on order statistics. This thesis is concerned with the design of
control chart based on a sample median which is easy to use in practical situation and therefore proper-
ties for nonnormal distributions may be easily analyzed.

Control limits and central lines are given for the more famous nonnormal distributions, such as
Gamma, Beta, Lognormal, Weibull, Pareto, and Truncated-normal distributions.
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Table 3-1.

The Application Status of Control Chart in Korean Industry.
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Table 6-1. Values of Control Limits for Gamma Tabte 5-2. Values of Control Limits for Gamma
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Table 6-1. Equation of Control Limits for Non-Normal Distributions

GEE R - L #(CL)

F B L BR(UCL)

H B T R(@LCL)

1. 2 ® % #i| ACLe+é AUCLc+8 ALCL+8
2. 6 EF B fi| a+(b—a)CL, a+(b—a)UCL, a+(b—a)LCL,
3.0 8 % %] X X+UCLyA:R X-+LCLAA,R
4. HBER /| expT) exp(z+UCLxA:R) exp(x+LCLyA:R)
5. skl & | S+(Spe) UCLy Y f+(LCLx )t
a

6. =t @ B 5 A kexp(CL/a) kexp(UCLp/a) kexp(LCL:/a)
7. I ER DA

@ £ @l { 4+CL.o 4+UCLyro a+LCL, 6

® # @ | A+CL:b Li+UCLgr8 A+LCLpr%

3@ M il Py A+UCL,yrd L+LCLors
A Pl Ae 219} e BEES| iRzl & of 1,000 2 FHKE Fa FHEAKES Ho

BNRE 2+ olclok HEEEE S REEH
S $18ke] 2 I (design parameter) Eoll
o & B A (L3 Table 5-1, 5-2 4+ 7le} o
o] 749 Hug) & FHHEE
oo} o] ZitHl wivicl HAEEB #HA
2 MHEsl 218t A XEEE A3 &
fEMES Bt BE Foll &ats @ X
14_9} o ol ok HFFAE B ol A TR IE
A b obyl FFHIB MR L3S AR

G mEEE sHE AR XERE< rmel #
{toll we} 2 7L wpo] Hale wibd wlcjal
BAEEB < RE Mo B2 d3kg ubx o
= B A-ee AFE - AFHlelilor Y
@3lich weld TR szt ERrfeh=
BiEo] HEA 3t A$ds XAex wu}
A ool A HEBEEE oclqk f ok EEE-S
FRste Aol ¥4 wlgAdlcl= AL HiEH st
%k
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