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8-12
a) Ifthe process nzes 66.7% of the specification band, then 7 = 0.667(1SL-L5L) then assume X = y since the process is centerad
3o=0.667 (USL-EX) =0.667F — L5L)=0.667(USL-1)
4 50=1J5L-p=L5L-p
u:,,k=mm[§,§]=l 3
Since C, and C ; exceads unity, the natural tolerance limits lie inside the specification limits and very few defective units will be produced.
b} Azzuming a normal disitnbution with 6o = 0.6§7{USL —LEL} and a cenierad process, then
Io=066T(USL — u). Conzequently, USL —u=45cand un—L3L=45g

P(X > USL) = 1:|Fz > E\:
L o /
=DB(Z>45)
—1-D(Z £45)
=11

-

By svmmetry, the fraction defactive is 2[BC > USL)] = 0.
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r _4.5'4?
d, 1.693

a) G w1022 or S=(.0002921

LSL-L5L  04040-04020

C = 64}  &0.000292)

=-1.141

ISI—x x—I5L "

C__=mn -
. i

3F |

- DN

[ 0.4040-0.403428 0.4030428-0.4020
3(0.0002923 °  3{0.000202)

-nﬁn[_ﬂl.ﬁj 51629
= 06525
Since €, exceeds unify, the nataral tolerance Himits lie mside the specification limits and very few defectve umits will be produced.
Since Cpk = Cp the process iz off center.
b} Assuming a normal distribution with @ =0403248and & = 0.0002022

1 i _h\'
P{I{ISL_I-HE-:LH; =
\ oG
- PlZ < -5.07]
-0
'y T
P(X >USD-F Z> — £
L = 4
- P(Z>178)
~1-P(Z <178
~1-0.0625
- 00375

Therafore, the proportion nonconfonming iz siven by
PO{<LEL) + POUSL) =0.0375 +0
=0.0375
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= I 039
a) Assuming a noimal disimbution with U =18.225 and -Er-; -Eﬂiﬂ'-u'mg
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P < LEL}-P[E{ LEI:;""J

18.00-18023
-l T
0.130
= D(Z < —4.30)
=0

DX > USL) = 1{:::- UEI:"-“]
iz

10.00-18225
=P L
0.180

= D{Z > 0.40)
=1-P(Z < 0.40)
-1—0.65542

= 034458

Therafore, the proportion nonconforming iz given by
PO{<LEL) + POUSL) =0 + 03448

=0 34446
b}
USL - LS 1000 —18.0D
Cpm —— o - 0.882
6(&) 6{0.180)
[osL-¥ ¥ -ISE
Cpk = 1min — -
| 3o g

| 100018025 18.025—15.00

- FTAIT i
3(0.185) 3(0.180)

- min[0.132,1.63]

-0.132

Since C,, 1= less than umity, many defective units are being produced.
C = C), the process is not centerad.
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a) If the processz uses 85% of the spec band then &z = 0.85(USL — L5L) and
__DSL-ISL 1
085(LRL—-LSLY 0.85
Assume T - pand 30=085USL - %) =08%u-L5L)
Therafore,

T3536 3538
Cak = min == 8

Since C, and C, exceed unity, the natural tolerance limits lis inside the specification Himits and very
few defective units will be produced.

Cp =118

]=1-13

b} Azzuming a normal distnbution with &o = 0.85(U5L — LSL) and a centerad process, then
3c=035U5L — u). Conzequently, USL —u=333cand p— LSL=3550
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P{X > USL) -p[z » 3'555]

=
=PB(Z » 353
=1-IZ <353
-1 (0008
= 0.0002

By symmetry, the fraction defective is 2[F{X > USL)] = 0.0004.

3-17
Assuming a normal distribution with @ =30628 and ¢ =22923

P(X<L5L)= l{z-: LEIE:F' -f‘]

5
0l 7 26030428
22023

=D(Z ¢ —2.02)
= 0.0217

P[]-EJUEL}-P[E}
o

ol 7 34030425
22023

=BZ>14T)
=1-F{Z<14T)
=1-0.5202

= 00708

USL— _f;]

Therafore, the proportion nonconfonming iz given by
P{<L5L) + POAUSL) = 0.0217 +0.0708
= {0025
= [.‘EL—HI.EL _ 340-260 _ 0581
6(5) 6(22.923)

k= mi L"EI.‘—J:::—_E%EE
3T 3T

_[340-30628 30628-260 |
| 3(22.923) * 3(22.92%) |
= min[0.490,0.673]
=0.4%0

The procez: capability is marginal
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a) The control limits are
UCL =1.676
CL =062

LCL=10

[N



