1. Variance vs standard deviation vs standard error
2. Iftwo answers are possible, read the questions again. Both of them probably wrong.
3. Reliability vs failure, read carefully. R=1-F
4. Dependent vs independent, read carefully
Description Equation
Cell length calculation for Cell Length = Range

histogram and chi-square test

for normality

(1+3.322xlog(n))

Plotting position pp = 100G-05)
n
Chi-Square Value 2 (0-E)
Variable Control Chart Limits Upper Control Limit, UCL_ = X + 30 0
Lower Control Limit, LCL; =X — 300
Trial X, R —Control Charts Upper Control Limit, UCL_ = X+ AZE
Limits AR

Trial R, R —Control Charts

Limits

Revised Z R —Control Charts

Limits

Upper Control Limit, UCL; = )_(0 + AGO

Lower Control Limit, LCL} = )_(0 — AO‘O

Revised R, R —Control Charts

Limits

Upper Control Limit, UCLR = Dzoo

Lower Control Limit, LCLR = cho

Trial ; s —Control Charts

Limits

Upper Control Limit, UCL_= X + A,
—A

vl ul

>

Lower Control Limit, LCL; = ;

Trial s, s —Control Charts

Limits

Upper Control Limit, UCLR

B4§
Lower Control Limit, LCLR B3E

The subscript zero (0) indicate revised values.




0 C4
Revised f s —Control Charts Upper Control Limit, UCL} = )_(0 + AO’O
Limits Lower Control Limit, LCL; = )_(0 — AO‘O
Revised s, s —Control Charts Upper Control Limit, UCLR = 3600
Limits Lower Control Limit, LCLR = BSO'O
Process Capability for Centered Cp - %
Process, C . u & o can be estimated (calculated) from the revised
chart.
Process Capability for CPk = min{Cpu, sz}
Off-Centered Process, C c = Usl—w
Py pu 30
¢, =45

u & o can be estimated (calculated) from the revised

chart.

Process Capability (Commonly  Use revised sample standard deviation, s, in place of
known as Process Performance) population standard deviation, o, in the above

for out of control process formulas.

Binomial Distribution (mx)p (1 — p)’,u=np,0 = np(1 — p)

c
_ — v (— _\,%1 —
P, =(d=0)= CEO( di(n—a)! )p 1-p)
c=acceptance number, d=defectives or

n—d

nonconformities,

N . . . =i x
Poisson Distribution ex!x u=A0 = \ﬁ\

S p)e™
P,=(ds)= 3 et
d=0

Proportion or fraction p =&
n
nonconforming in the sample n = number in the sample or subgroup

or subgroup, p




np = number nonconforming in the sample or

subgroup

Sample size formula for

attribute, n

Zo 2
n=n=p(l - p)(Tz)

Attribute p-chart Control
Limits (Trial)

Upper Control Limit, UCL = p + 34/ p(l )
Lower Control Limit, LCL = p — 31/

xnp

Xp=

>n

Attribute p-chart Control
Limits (Revised)

Upper Control Limit, UCL =p,+ 3'\/
Lower Control Limit, LCL =p,— 3'\/

After revising, delete the out of control pomts,

Ynp-np,

Zn—nd

Attribute np-chart Control

Control Limits = ni3\/n5(1 - 5)

Limits (Trial) Ynp
Xp=
>n
Attribute np-chart Control Control Limits = npoig /npoi 1 — poj
Limits (Revised) Sp—np
d
p,=
>n-n 4

*c-chart is similar to np-chart

**c-chart is used for a large (large ship, car, airplane, entire MNSU, etc.) inspection

while the np-chart is used for individual piece inspections (a screw is bad or good, a

mango is good or bad)




Attribute c-chart Control Limits Control Limits = c+ 3\/?

(Trial) - c
C = 27
Attribute c-chart Control Limits Control Limits = ¢ +3 \/Z
0—>V"0
(Revised) Sec,
€% = 9-9,
Attribute u-chart Control - ”
Control Limits = uiB\/j
Limits (Trial) "
- X
C
u=— u=—
yn
Attribute u-chart Control ”
o ) Control Limits = u_+3/—
Limits (Revised) 0 n
Yec—c f
uo = n-n,
Acceptance Sampling, Sample n = P05
P
Size Calculation based on the 0%
Producer’s risk
Acceptance Sampling, Sample n = o1
P
Size Calculation based on the o
Consumer’s risk
Average Outgoing Quality A0Q =P p|1 — &
a | N |
Double Sampling Plan P =p,+ (plp2 +pp, + plpo) + (pzp1 + pzpo)
Average Sample Number ASN =n +npP; P2=probability of requiring a

second sample




