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'OUTLINE OF THE CCC-r CHART

Denote x as the cumulative count of items inspected
until observing r (=2) non-conforming ones. This
count follows the negative binomial distribution
NB(r. p). with parameters (r. p). The probability
function is given as

Plx =n} = ::11

) Pl —p)y

in =r.r+1,...) (1)
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where p represents the fraction defectives of the
process being monitored. The exact probability limits

based on_ the negative binomial distribution given
by equation (1) can be used to obtain the lower
control limit, LCLyRr, ). and the upper control limit,
UCLNR(r, py- ©Of the CCC-r chart, as illustrated in the

following equations:

LCLg

V" 1 — 1 r f—r
2. (,_y)ra—-—p"=a2 (2
i=r
UCLngr.
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"DESIGN OF THE CCC-r CHART
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ElG] = isElA] + guElAnlthv
—e|E[AF] + 1} —aLE[x]E[A1 + Aul (6)

From equation (1), E[x]1s givah as

Elx]=r(l — p)Pp (7}
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Optlmal deS|gn of the CCC-r chart

m AAHFIZ@®) « (h*, r+, LCL#) - HimE FE L

ik*. r* LCLYY = ih. r. LCLY Yh.r. LCL. (%)
?%E%&EE’\]CCC—rChart A G - E X9 o] IE R

E[AEx] + ELAn]E [xn]
Elxl= ElA + Anl (10

m A7572(7), E[xI] and E[x11] 725!

E[lxy] =r(l — p1)/m (11}
Elxpl = r{l — pul/ prn (12)
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m = pll >pl, E[X

0 = Elxg] = Elx] = E|xq] (13)
n AL EQ)ZER, LESRERSE
Elxp] = hv (14)
m E[A]] * E[AF]RIE[AN7 RS E]
1 — o Feyde e 1
ElAr]l = JEIFI __f-l::.l"-}ll:l-l" — | — a—*~h o o | I, |
C15)
E[AF] = a E[A1] = EM'I_ 1 (16)
ElAul = _I B CI7)
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E’=§Cf—') Pyl — ppryf (18)
E=r r—1 ]

— k— 1 r k—r
ﬁ=l—E(,_,)m.u—m[J (19)
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"NUMERICAL EXAMPLES OF
THE OPTIMAL DESIGN
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Figure 2. Expected profit per unit time versus profit per item produced in state 1
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Figure 3. Expected profit per unit time versus process fraction defectives in state 11
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