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.. ACCEPTANCE SAMPLING PLANS 

1. INTRODUCTION 

This  s tandard  i s  a compilat ion of a t t r i b u t e s  and variables acceptance 
sampling p l ans  and procedures which may be used as a ready r e fe rence  t o  pro- 
v ide  p r o t e c t i o n  t o  both  supp l i e r  and. purchaser  whenever sampling in spec t ion  
i s  involved. 
involved i n  t h e s e  p lans  and procedures.  
f o r  s e l e c t i o n  of  adequate sample q u a n t i t i e s  and eva lua t ion  of i n spec t ion  
d a t a  f o r  t h e  purpose of  determining conformance t o  t h e  s p e c i f i e d  l o t  t o l e r a n c e  
percent  d e f e c t i v e  (LTPD) and B e r r o r  acceptance c r i t e r i a .  

Appendix A d i scusses  some of t h e  b a s i c  and under ly ing  p r i n c i p l e s  
The p lans  and procedures provide 

The p l a n s  contained h e r e i n ,  and t h e i r  r e spec t ive  ope ra t ing  c h a r a c t e x i s t i c  

The procedures  f o r  s e l e c t i o n  and use of t h e  p l ans  have been modified t o :  
curves ,  are i d e n t i c a l  t o  those  contained i n  t h e  M i l i t a r y  Standards 105D and 
414. 

1. Assure t h e  r equ i r ed  q u a l i t y  l e v e l  f o r  each ind iv idua l  i n spec t ion  
l o t  r a t h e r  than  emphasize t h e  acceptance of a l e v e l  of q u a l i t y  
considered s a t i s f a c t o r y  as a long t e r m  average, 

2. Base acceptance c a l c u l a t i o n s  on l o t  t o l e r a n c e  percent  d e f e c t i v e  
(LTPD) and B e r r o r  (purchaser  r i s k )  r a t h e r  than acceptab le  q u a l i t y  
l e v e l  (AQL) and a e r r o r  ( s u p p l i e r  r i s k ) ,  

2. REFERENCE DOCUMENTS 

The fo l lowing  documents are a p a r t  of t h i s  s tandard  t o  t h e  ex ten t  speci-  
f i e d  h e r e i n .  The i s s u e  of a document i n  e f f e c t  on t h e  d a t e  of t h e  i n v i t a t i o n  
t o  b i d ,  i nc lud ing  any amendments a l s o  i n  e f f e c t  on t h a t  da t e ,  s h a l l  apply 
un le s s  otherwise spec i f i ed .  Where t h i s  s tandard  appears t o  c o n f l i c t  w i t h  
t h e  requirements of  a re ferenced  document, such c o n f l i c t  s h a l l  be brought 
t o  t h e  a t t e n t i o n  o f  t h e  purchaser  f o r  r e s o l u t i o n .  

2.1 M i l i t a r y  Standards.  

MIL-STD-105D Sampling Procedures and Tables f o r  Inspec t ion  by A t t r i b u t e s  

MIL-STD-414 Sampling Procedures and Tables  f o r  Inspec t ion  by Variables 
f o r  Percent  Defec t ive  

3, DEFINITIONS 

For a d d i t i o n a l  c l a r i f i c a t i o n ,  see Appendix A. 

3.1 Acceptable Q u a l i t y  Level  (AQL). That des igna ted  va lue  of  percent  
de fec t ive  ( o r  of d e f e c t s  p e r  hundred units) which i s  considered s a t i s f a c t o r y  
f o r  a great ma jo r i ty  of  t h e  purchased product .  
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3.2 Acceptance Number (AC). The largest number of defective units (or 
defects) in the sample or samples under consideration that will permit accep- 
tance of the inspection lot. 

3.3 Acceptance Sampls. The act of taking samples, from a parent 
inspection lot, on which to base a decision whether to accept or reject the 
parent lot. 

3.4 Acceptance Sampling Plan. A specific plan that states the sample 
size or sizes to be used and the associated acceptance and rejection criteria. 

3.5 Attributes. The classification of a product simply as conforming 
or not conforming to specified requirements. 

3.6 Inspection. The process of measuring, examining, testing, gaging, 
or otherwise comparing the unit with the applicable requirements. 

3.7 Inspection Lot. A specific quantity_of similar materials or units 
on which acceptance sampling is to be performed. 

3.8 Limiting Quality (LQ). The maximum lot percent defective consid- 
ered acceptable, at a specified 6 risk, by the purchaser. 

3.9 Lot Tolerance Precent Defective (LTPD). Expressed in percent defec- 
tive, the poorest quality in an individual lot that shall be accepted at a - 

specified B risk, by the purchaser. 

3.10 Operating Characteristic (OC) Curve. The probability of accepting 
products or materials of various levels of proportion defective, 

3.11 Rejection Number (Re). The smallest number of defective units (or 
defects) in the sample or samples under consideration that will require 
rejection of the inspection lot. 

3.12 Risk, Purchaser ( B ) .  For a given sampling plan, the probability 
of accepting a lot of LTPD quality, 

3.13 Risk, Supplier ( a ) .  For a given sampling plan, the probability of 
rejecting a lot of AQL quality. 

3.14 Sample. One or more units drawn randomly from an inspection lot 
for purposes of inspection to reach a decision regarding acceptability of 
the lot. 

3.15 Variables. Measurements on a continuous numerical scale which 
indicate the degree of conformance or nonconformance of the item being 
me as ure d . 
4. ATTRIBUTES ACCEPTANCE SAMPLING PLANS 

This section provides sampling procedures and reference tables for use 
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i n  planning and conducting in spec t ion  by a t t r i b u t e s .  

These p l ans  have been taken  from MIL-STD-105D and provide an i d e n t i c a l  
degree of p r o t e c t i o n .  The procedures  f o r  t h e  use of t h e s e  p l ans ,  however, 
a r e  intended t o  f o r c e  a t t e n t i o n ,  By all concerned, on t h e  b a s i c  ope ra t ing  
c h a r a c t e r i s t i c  curves of t h e  p l ans  used. General ly ,  t h e  procedures  here  
more nea r ly  r e f l e c t  t h e  LQ concept as def ined i n  MIL-.STD-l05D r a t h e r  t han  
t h e  AQJ concept which p r imar i ly  emphasizes t h e  s u p p l i e r  r i s k .  

4 . 1  Formation of Lots  01' Batches. The product shall  be assembled i n t o  
i d e n t i f i a b l e  l o t s ,  s u b l o t s ,  ba tches ,  o r  i n  such o t h e r  manner as may be pre- 
sc r ibed .  Each lot o r  ba tch  s h a l l  c o n s i s t  of u n i t s  or product  o f  a s i n g l e  
type ,  grade,  c l a s s ,  s i z e ,  and composition, manufactured under e s s e n t i a l l y  
t h e  same condi t ions ,  and a t  e s s e n t i a l l y  t h e  same time. 

4.2 P resen ta t ion  of Lots  or Batches. The formation of t h e  l o t s  or 
batches ,  l o t  o r  ba tch  s i z e ,  and t h e  manner i n  which each l o t  o r  ba t ch  i s  
t o  be presented  and i d e n t i f i e d  by t h e  s u p p l i e r  w i l l  be des igna ted  or 
approved by t h e  purchnp ,,er. 

4.3 Accep tab i l i t y  of  Lots  o r  Batches.  Accep tab i l i t y  of a l o t  o r  ba t ch  
will be determined by the use of a sampling plan o r  p lans  a s s o c i a t e d  wi th  
t h e  s p e c i f i e d  LTPD. 

4.4 Types of  Sampling Plans.  A dec i s ion  as t o  t h e  type  of p l an ,  e i t h e r  
s i n g l e ,  double ,  o r  mu l t ip l e ,  w i l l  u s u a l l y  be based upon t h e  comparison between 
t h e  admin i s t r a t ive  d i f f i c u l t y  and t h e  average sample s i z e s  of t h e  a v a i l a b l e  
p lans .  The average sample s i z e  of m u l t i p l e  p l ans  i s  less  than  f o r  double 
(except  i n  t h e  case  corresponding t o  s i n g l e  acceptance number one) and both 
of t h e s e  are always l e s s  than  a s i n g l e  sample s i z e .  Usually t h e  adminis t ra-  
t i v e  d i f f i c u l t y  f o r  s i n g l e  sampling and t h e  cos t  pe r  u n i t  of t h e  sample are 
less  than  f o r  double o r  mul t ip l e  sampling procedures.  

4 . 4 . 1  S ing le  Sampliiig Plan. The number of sample u n i t s  inspec ted  
shall be equal  t o  t h e  sample s i z e  given by t h e  p lan .  I f  t h e  number of defec- 
t ive  u n i t s  found i n  t h e  sample i s  equal  t o  o r  l e s s  t han  t h e  acceptance number, 
t h e  l o t  o r  ba tch  s h a l l  be considered acceptab le .  I f  t h e  number of de fec t ive  
u n i t s  is equal  t o  o r  g r e a t e r  than  t h e  r e j e c t i o n  number, t h e  l o t  o r  ba tch  
s h a l l  be r e j e c t e d .  

4.4.2 Double Sampling Plan. I n  t h e  f i r s t  phase of i n spec t ion ,  t h e  
number of sample u n i t s  inspec ted  s h a l l  be equal  t o  t h e  f irst  sample s i z e  

i s  equal  t o  o r  less  than t h e  f irst  acceptance number, the l o t  o r  ba t ch  s h a l l  
be considered acceptab le .  If t h e  number of de fec t ive  u n i t s  found i n  t h e  

c f i rs t  sample i s  equal  t o  o r  g r e a t e r  than  t h e  f irst  r e j e c t i o n  number, t h e  
l o t  o r  ba tch  shall be r e j e c t e d .  If t h e  number of de fec t ive  units found i n  
t h e  f i r s t  sample i s  between t h e  f i r s t  acceptance and r e j e c t i o n  numbers, a 
second sample o f  t h e  s i z e  given by t h e  p l an  s h a l l  be inspec ted .  The number of  
d e f e c t i v e  u n i t s  found i n  t h e  f i r s t  and second samples s h a l l  be accumulated. If 
t h e  cumulative number of d e f e c t i v e  u n i t s  i s  equal  t o  o r  l e s s  t han  t h e  second 

I given by t h e  p l an .  If t h e  number of  d e f e c t i v e  u n i t s  found i n  t h e  f irst  sample 
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acceptance number, t h e  l o t  o r  ba t ch  s h a l l  be considered acceptab le .  If t h e  
cumulative number of  d e f e c t i v e  units i s  equal  t o  o r  g r e a t e r  than  t h e  second 
r e j e c t i o n  number, t h e  l o t  or ba tch  s h a l l  be r e j e c t e d .  

4 .4 .3  Mul t ip le  Sample Plan.  Under mul t ip l e  sampling, t h e  procedure 
s h a l l  be s i m i l a r  t o  t h a t -  s p e c i f i e d - i n  4.4.2, except t h a t  t h e  number of  succes- 
s i v e  samples r equ i r ed  t o  reach  a dec i s ion  may be more than  two. 

4 .5  Operating C h a r a c t e r i s t i c  Curves. The opera t ing  c h a r a c t e r i s t i c  
curves f o r  normal in spec t ion ,  shown i n  Table 3 i n  Appendix B i n d i c a t e  t h e  
percentage of  l o t s  o r  ba tches  which may be expected t o  be accepted under t h e  
var ious  sampling p l ans  f o r  a given process  q u a l i t y .  
s i n g l e  sampling; curves f o r  double and mul t ip l e  sampling are matched as 
c l o s e l y  as p r a c t i c a b l e .  The OC curves shown f o r  AQL's g r e a t e r  than  10 .0  are 
based on t h e  Poisson d i s t r i b u t i o n  and are app l i cab le  f o r  d e f e c t s  p e r  hundred 
u n i t s  i n spec t ion ;  t hose  f o r  AQL's  of  10.0 o r  l e s s  and sample s i z e s  of 80 o r  
less are based on t h e  binomial d i s t r i b u t i o n  and are app l i cab le  f o r  percent  
d e f e c t i v e  in spec t ion ;  those  for AQL's  of 10.0 o r  less and sample sizes 
l a r g e r  t han  80 a r e  based on t h e  Poisson d i s t r i b u t i o n  and app l i cab le  e i t h e r  
f o r  d e f e c t s  pe r  hundred u n i t s  i n spec t ion ,  or f o r  pe rcen t  d e f e c t i v e  inspec- 
t i o n  (the Poisson d i s t r i b u t i o n  be ing  an  adequate approximation t o  t h e  bino- 
mial d i s t r i b u k i o n  under t h e s e  c o n d i t i o n s ) .  

The curves shown are f o r  

4.6 Obtaining t h e  Sampling Plan.  

4.6.1 A n  OC curve (see 4 .5 )  s h a l l  be s e l e c t e d  from Table 3 which 
passes  through a p o i n t  t h e  coordinates  of  which a r e  t h e  s p e c i f i e d  LTPD and 
B values  f o r  t h e  c h a r a c t e r i s t i c  i n  ques t ion .  It should be noted t h a t  t h e r e  
may be s e v e r a l  OC curves  i n  Table 3 which pass  through t h e  r equ i r ed  p o i n t  
o r  s u f f i c i e n t l y  c l o s e  t o  s a t i s f y  t h e  s p e c i f i e d  LTPD and purchaser  r i s k  B. 
The OC curve s e l e c t e d  should a l so  be examined f o r  i t s  appropr ia teness  as 
t o  t h e  s u p p l i e r ' s  r i s k .  
less than ,  t h e  s p e c i f i e d  LTPD, a l a r g e r  sample i s  r equ i r ed  t o  i d e n t i e  t h e  
acceptab le  l o t s  from t h e  unacceptable  l o t s  than would be r e q u i r e d  i f  t h e  
s u p p l i e r ' s  p rocess  average were considerably less than  t h e  s p e c i f i e d  LTPD. 
The u n i t  c o s t  of i n spec t ion  and manufacture need t o  be eva lua ted  by t h e  sup- 
p l i e r  t o  a r r i v e  at an economically optimum OC curve. 

I f  t h e  s u p p l i e r ' s  process  average i s  c lose  t o ,  y e t  

4.6.2 The AQL value  and the  sample s i z e  code l e t t e r  f o r  t h e  OC curve 
s e l e c t e d  s h a l l  be used t o  ob ta in  t h e  appropr ia te  sampling p l an  from t h e  t a b l e  
on t h e  page oppos i te  t h e  s e l e c t e d  OC curve. 
ab le  i n  these  tables f o r  a given combination of AQL value and sample s i z e  
code l e t t e r ,  t h e  use r  i s  d i r e c t e d  t o  a d i f f e r e n t  sample s i z e  code l e t t e r  
and d i f f e r e n t  p l an  which may be used. 

When no sampling p l an  i s  avail- 

4.7 Time of Samplin6. Samples may be drawn af ter  all t h e  u n i t s  com- 
p r i s i n g  t h e  l o t  or ba tch  have been assembled, o r  samples may be drawn during 
assembly of t h e  l o t  o r  ba tch .  

5 .  VARIABLES ACCEPTANCE SAMPLING PLANS 

The v a r i a b l e s  acceptance sampling p l ans  contained h e r e i n  have been taken  
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from MIL-STD-414 and provide an i d e n t i c a l  degree of p r o t e c t i o n .  
dures  f o r  the use of t h e  p l ans  have been changed i n  t h i s  s tandard  t o  more 
adequately assure  t h e  q u a l i t y  of  each ind iv idua l  l o t .  

o r  at  t h e  d e s t i n a t i o n .  
i n  t h e  s p e c i f i c a t i o n ,  c o n t r a c t ,  o r  i n spec t ion  i n s t r u c t i o n s ,  and t h e  p rov i s ions  

The proce- 

These p l ans  and proce- - dures may be  used whether i n spec t ion  i s  performed a t  t h e  p o i n t  of product ion 
When app l i cab le ,  t h i s  s tandard  s h a l l  be re ferenced  

5 s e t  f o r t h  he re in  s h a l l  govern. 

Var iab les  acceptance sampling p l ans  may r e q u i r e  fewer samples than  a t t r i -  
bu te s  sampling p lans ,  bu t  t hey  may only be used where t h e  measurements of  
t h e  q u a l i t y  c h a r a c t e r i s t i c  are independent,  i d e n t i c a l l y  d i s t r i b u t e d  normal 
random v a r i a b l e s .  I n  cons ider ing  a p p l i c a t i o n s  where t h e  normali ty  o r  indepen- 
dence of  measurements is  ques t ionable ,  s t a t i s t i c a l  evidence suppor t ing  normal- 
i t y  o r  independence w i l l  be r e q u i r e d  p r i o r  t o  t h e  use of v a r i a b l e s  p l ans .  

This  s e c t i o n  of  t h i s  s tandard  is  d iv ided  i n t o  t h r e e  p a r t s :  

1. Paragraph 5 .1  desc r ibes  gene ra l  procedures  f o r  t h e  sampling p l ans .  

2. Paragraph 5 . 2  descr ibes  procedures  and a p p l i c a t i o n s  of t h e  sampling 
p lans  when t h e  v a r i a b i l i t y  of t h e  ind iv idua l  units w i t h i n  t h e  l o t  i s  
unknown. This p a r t  i s  subdivided i n t o  the  fol lowing two c a t e g o r i e s :  

a. Sampling p l ans  f o r  t he  s i n g l e  s p e c i f i c a t i o n  l i m i t  case .  

b.  Sampling p lans  f o r  t h e  double s p e c i f i c a t i o n  l i m i t  case .  

3. Paragraph 5.3 desc r ibes  t h e  p l ans  which may be used when t h e  vari- 
a b i l i t y  i s  known. This  p a r t  i s  subdivided i n t o  t h e  fol lowing two 
ca t egor i e s :  

a. Sampling p l ans  f o r  t h e  s i n g l e  s p e c i f i c a t i o n  l i m i t  case .  

b'. Sampling p l ans  f o r  t h e  double s p e c i f i c a t i o n  l i m i t  case .  

The p l ans  i n  5.3 which use known v a r i a b i l i t y ,  0 ,  r e q u i r e  cons iderably  
fewer sample u n i t s  f o r  comparable assurance than  t h e  type of  p l ans  i n  5.2. 
However, t h e  use of known v a r i a b i l i t y  p l ans  s h a l l  be based upon a demonstra- 
t i o n  by the s u p p l i e r  t h a t  h i s  process  i s  c o n t r o l l e d  i n  a manner such t h a t  
t h e  wi th in- lo t  var iance  of t h e  a f f e c t e d  product c h a r a c t e r i s t i c  remains s t a b l e  
(see Appendix A ) .  
v a r i a b i l i t y  s h a l l  be approved by t h e  purchaser  p r i o r  t o  t h e  s u p p l i e r ' s  use 
of sampling p l ans  us ing  known v a r i a b i l i t y .  Purchaser ' s  approval  s h a l l  be 
r equ i r ed  p r i o r  t o  applying sampling p lans  us ing  known v a r i a b i l i t y .  

The s u p p l i e r ' s  method of demonstrating proof of known 

I l l u s t r a t i o n s  of  t h e  computations and procedures used i n  t h e  sampling 
p lans  a r e  given by examples i n  the  app l i cab le  p a r t s  and i n  Appendix B. 

General Descr ip t ion  and Procedures.  

5.1.1 Se lec t ion  of Sampling Plan. - For t h e  product c h a r a c t e r i s t i c  i n  
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ques t ion ,  no te  t h e  s p e c i f i e d  LTPD and f3 and va lue  i n  t h e  RDT s tandards ,  
appropr i a t e  OC curve s h a l l  be s e l e c t e d  from Table 4 i n  Appendix B. 

An 

5.1.1.1 Assure t h e  Spec i f i ed  LTPD and f3. S e l e c t  from Table 4 an 
OC curve which p l o t s  through the  s p e c i f i e d  LTPD, a t  t h e  s p e c i f i e d  B value ,  f o r  
t h e  product c h a r a c t e r i s t i c  i n  ques t ion .  (Note t h a t  t h e  LTPD value i s  l o c a t e d  
on t h e  ho r i zon ta l  s c a l e ,  while  t h e  B value  i s  loca ted  on t h e  v e r t i c a l  s c a l e . )  
If t h e r e  is  no OC curve showing exact  correspondence t o  t h e  s p e c i f i e d  values  
of LTPD and B i n  Table 4, t h e  next lower OC curve s h a l l  be chosen, No samp- 
l i n g  p lans  wi th  curves pass ing  above these  va lues  s h a l l  be s e l e c t e d .  

5.1.1.2 Assure t h e  Desired Suppl ie r  Risk. There may be a choice 
of s eve ra l  OC curves which w i l l  s a t i s f y  t h e  s p e c i f i e d  LTPD and f3 va lues ;  
t h e  f i n a l  choice of  which curve t o  s e l e c t  should be eva lua ted  by t h e  supp l i e r  
concerning t h e  e f f e c t  of t he  varying chances of r e j e c t i n g  l o t s  having accept- 
able q u a l i t y  l e v e l .  
t o  being adequate f o r  t h e  s p e c i f i e d  LTPD and 
r i s k  of r e j e c t i n g  l o t s  of t h e  l e v e l  of q u a l i t y  which the  s u p p l i e r  normally 
produces--if such l o t s  a r e  of b e t t e r  q u a l i t y  than t h e  s p e c i f i e d  LTPD. 
the  s u p p l i e r ' s  process  c a p a b i l i t y  i s  such t h a t  he normally produces l o t s  
of  a percent  de fec t ive  c lose  t o  the  LTPD, a s t eepe r  OC curve (and consequently,  
more samples) i s  r equ i r ed  t o  d i sc r imina te  between t h e  acceptable  and unaccept- 
ab le  l o t s .  
t i v e ,  i s  small i n  r e l a t i o n  t o  t h e  LTPD, a l e s s  s t eep  OC curve (and consequently,  
fewer samples) i s  r equ i r ed  t o  minimize t h e  r i s k  o f  r e j e c t i n g  such l o t s  while  
a t  t h e  same t ime a s su r ing  the  s p e c i f i e d  LTPD and B. 

The supp l i e r  should choose an OC curve which, i n  add i t ion  
va lues ,  a l s o  minimizes t h e  

I f  

If t h e  s u p p l i e r ' s  process  average, i n  terms of l o t  percent  defec- 

5.1.1.3 Determination of Appropriate Sampling Plan.  For t h e  
appropr ia te  OC curve,  s e l e c t e d  as above, note i t s  s p e c i f i e d  AQL va lue  and 
sample code l e t t e r  as given i n  Table 4. 
with in- lo t  v a r i a b i l i t y  i s  unknown) 
i s  known) f o r  t h e  sample s i z e  and acceptance c r i t e r i o n  t o  be used. 

Refer these  t o  Table 5 ( i f  t h e  
o r  Table 7 ( i f  t h e  wi th in- lo t  v a r i a b i l i t y  

5.1.2 Sample Se lec t ion .  A sample i s  one o r  more u n i t s  of product 
drawn from a l o t .  The r equ i r ed  number of sample u n i t s ,  as determined from 
Tables 5 o r  7 ,  s h a l l  be taken a t  random from t h e  parent  l o t  without  regard  
t o  t h e i r  q u a l i t y ,  

5.1.3 Spec ia l  Plans f'rom Other Sources. Variab les  acceptance sam- 
p i i n g  p l ans  from sources  o t h e r  than  t h i s  s tandard  shall be submitted t o  t h e  
purchaser  f o r  review and approval p r i o r  t o  implementation and use.  

5.2 Unknown V a r i a b i l i t y  Plans.  

5 .2 .1  S ing le  S p e c i f i c a t i o n  L i m i t .  The procedures f o r  use wi th  p lans  
f o r  a s i n g l e  s p e c i f i c a t i o n  l i m i t  when v a r i a b i l i t y  of i t e m s  wi th in  t h e  l o t  

-.  

i s  unknown are as follows (see B.2.1.1 i n  Appendix B ) :  

1. Enter  Table 4 wi th  t h e  s p e c i f i e d  LTPD and B values .  S e l e c t  a 
s a t i s f a c t o r y  OC curve f o r  t hese  va lues  ( see  5 . 1 . 1 ) .  Note t h e  
sample s i z e  code l e t t e r  and AQL value  f o r  t h e  curve se l ec t ed .  
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2. Using the  sample s i z e  code l e t t e r  and AQL value determined as above, 

r e f e r  t o  Table 5 f o r  t h e  sample s i z e  n ' and  t h e  m a x i m u m  al lowable 
pe rcen t  de fec t ive  M. 

- 

7; 

h 

n 

3. S e l e c t  at random t h e  sample of n units *om t h e  l o t .  In spec t  and 
r eco rd  t h e  measurement of t h e  q u a l i t y  c h a r a c t e r i s t i c  f o r  each u n i t  
of t h e  sample. 

Compute t h e  sample mean x and t h e  sample s tandard  dev ia t ion  s. 

Compute t h e  q u a l i t y  index &v = LU-X)/s i f  an upper s p e c i f i c a t i o n  
l i m i t  u i s  s p e c i f i e d ,  or &L = (x-L)/S if a lower s p e c i f i c a t i o n  
l i m i t  L i s  spec i f i ed .  

4. 

5. 

6. Using &v or &L (as t h e  case  may be)  and t h e  sample s i z e  n ,  determine 
t h e  es t imated  l o t  pe rcen t  de fec t ive  p (percent  d e f e c t i v e  above t h e  
upper s p e c i f i c a t i o n  l i m i t )  or p 
s p e c i f i c a t i o n  l i m i t  ) from Table 6. 

U (percent  de fec t ive  below t h e  lower L 

7. If t h e  es t imated  l o t  pe rcen t  d e f e c t i v e  p o r  p i s  equal  t o  or less 
than  t h e  maximum al lowable percent  defecvive 6 t h e  l o t  meets t h e  
a c c e p t a b i l i t y  c r i t e r i o n ;  i f  p o r  pL i s  g r e a t e r  than  M o r  i f  
&L i s  negat ive ,  then  t h e  l o t  yoes not meet t h e  a c c e p t a b i l i t y  
c r i t e r i o n .  

Qu Or 

5.2.2 Double S p e c i f i c a t i o n  L i m i t .  

5 .2 .2 .1  One LTPD Value f o r  Both Upper and Lower S p e c i f i c a t i o n s  
Combined. I n  cases  where a s i n g l e  LTPD value  i s  e s t a b l i s h e d  f o r  t h e  upper 
and lower s p e c i f i c a t i o n  l i m i t  combined f o r  a s i n g l e  q u a l i t y  c h a r a c t e r i s t i c ,  
t h e  fo l lowing  s t e p s  summarize t h e  procedures  t o  be used ( see  B.2.1.2,  
Appendix B): 

1. Enter  Table 4 w i t h  t h e  s p e c i f i e d  LTPD and f3. 
OC curve f o r  t h e s e  va lues  (see 5 .1 .1) .  
l e t t e r  and AQL value  f o r  t h e  curve se l ec t ed .  

S e l e c t  a s a t i s f a c t o r y  
Note t h e  sample s i z e  code 

2. Using t h e  sample s i z e  code l e t t e r  and AQL value  determined as above, 
refer  t o  Table 5 f o r  t h e  sample s i z e  n and t h e  m a x i m u m  al lowable 
percent  d e f e c t i v e  M. 

3. S e l e c t  at random t h e  sample of n u n i t s  from the  l o t .  In spec t  and 
r eco rd  t h e  measurement of t h e  q u a l i t y  c h a r a c t e r i s t i c  f o r  each u n i t  
o f  t h e  sample. 

Compute t h e  sample mean 2 and sample s tandard  dev ia t ion  s. 

(U-y)/s and % = (%L)/s. 

4. 

5. Compute t h e  q u a l i t y  i n d i c e s  

6.  With the above q u a l i t y  i n d i c e s  and t h e  sample s i z e  n ,  determine from 
Table 6 t h e  l o t  percent  de fec t ive  above t h e  upper s p e c i f i c a t i o n  

$ =  

' pu 
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and t h e  l o t  percent  de fec t  below t h e  lower s p e c i f i c a t i o n  p . Add 
t h e s e  t o  o b t a i n  t h e  t o t a l  es t imated  percent  de fec t ive  i n  t k e  l o t ,  
P = Pu + PL. 

7. If t h e  es t imated  l o t  percent  de fec t ive  p i s  equal  t o  or  less  than  
t h e  maximum al lowable percent  de fec t ive  M, t h e  l o t  meets t h e  accept- 
a b i l i t y  c r i t e r i o n ;  i f  p is  g r e a t e r  than M or i f  e i t h e r  
both a r e  nega t ive ,  then  t h e  l o t  does not  meet t h e  a c c e p t i b i l i t y  
c r i t e r i o n .  

% or .% Or 

5.2.2.2 Di f f e ren t  LTPD Values f o r  Upper and Lower S p e c i f i c a t i o n  - 
L i m i t s .  I n  cases  where t h e  LTPD va lues  f o r  upper and lower s p e c i f i c a t i o n  
l i m i t s  d i f f e r  f o r  a s i n g l e  q u a l i t y  c h a r a c t e r i s t i c ,  t h e  fol lowing s t e p s  
summarize t h e  procedures  t o  be used (see B.2.1.3 i n  Appendix B ) :  

1. 

2 .  

3. 

4. 

5. 

6 .  

7. 

Locate an appropr i a t e  OC curve i n  Table 4 as i n  5.2.2.1, s t e p  1, 
f o r  each s p e c i f i e d  LTPD value  and corresponding r i s k s .  Note t h e  
AQL va lues  and sample s i z e  code l e t t e r  f o r  t h e  ope ra t ing  chaxacter- 
i s t i c  curves s e l e c t e d  (see 5.1.1).  

Using the above AQL values  and sample s i z e  code l e t t e r ,  no te  t h e  
appropr i a t e  sampling p l ans  i n  Table 5 .  Obtain the sample s i z e  n 
and t h e  m a x i m u m  al lowable percent  de fec t ives  I$, and %, corre-  
sponding t o  t h e  AQL values  f o r  t h e  upper and lower s p e c i f i c a t i o n  
l i m i t s  , r e s p e c t i v e l y .  

S e l e c t  at random t h e  sample of n u n i t s  from t h e  l o t ;  i n s p e c t  and 
record  t h e  measurement of t h e  q u a l i t y  c h a r a c t e r i s t i c  f o r  each u n i t  
i n  t h e  sample. 

Compute t h e  sample mean x and s tandard  dev ia t ion  s. 

Compute t h e  q u a l i t y  i n d i c e s  &u = ( U - x ) / s  and &L = (%L)/s .  

Using each of t h e  va lues  
Table 6 determine t h e  es t imated  lot percent  de fec t ives  pu and pL, 
corresponding t o  the percent  de fec t ives  above t h e  upper and below 
t h e  lower s p e c i f i c a t i o n  l i m i t s .  Also,  determine t h e  combined defec- 
t i v e  p = p 

If all three of  t h e  fo l lowing  condi t ions  are s a t i s f i e d ,  t h e  l o t  meets 
t h e  a c c e p t a b i l i t y  c r i t e r i a :  

and Q , and t h e  sample s i z e  n ,  from QV 

u + PL’ 

I$,’ 

5’ 
a. p i s  equal  t o  o r  less than  

b. p i s  equal  t o  o r  less than  

c .  

If e i t h e r  , o r  bo th ,  are negat ive ,  t h e  l o t  does not  meet t h e  

U 

L 

Mu’ p i s  equal  t o  o r  less than  t h e  l a r g e r  of  % and c 
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5.3 Known V a r i a b i l i t y  Plans.  This p a r t  desc r ibes  procedures t o  be used 
when t h e  v a r i a b i l i t y ,  u ,  of units wi th in  t h e  l o t  i s  known. 

1. 

2. 

3. 

4. 

5. 

6 .  

7. 

5.3.1 S ingle  S p e c i f i c a t i o n  Limit . (See B.2.1.1, Appendix B.) 

Enter  Table 4 with  t h e  s p e c i f i e d  LTPD and 8.  
OC curve f o r  t h e s e  va lues  ( see  5.1.1).  
l e t t e r  and AQ,L va lue  for t h e  curve s e l e c t e d .  

S e l e c t  a s a t i s f a c t o r y  
Note t h e  sample s i z e  code 

Using sample s i z e  code l e t t e r  and AQL value determined as above, 
r e f e r  t o  Table 7 f o r  t h e  sample s i z e  n ,  t he  f a c t o r  v ,  and t h e  
m a x i m u m  al lowable percent  d e f e c t i v e  M. 

S e l e c t  a t  random t h e  sample of n u n i t s  from t h e  l o t .  In spec t  and 
record  t h e  measurement of  t h e  q u a l i t y  c h a r a c t e r i s t i c  f o r  each u n i t  
of t h e  sample. 

Compute t h e  sample mean x. 
Compute t h e  q u a l i t y  index %-= ( U  - X)V/CI i f  an  upper s p e c i f i c a t i o n  
l i m i t  U i s  s p e c i f i e d ,  o r  % - (X - L)V/CI  i f  a lower s p e c i f i c a t i o n  
l i m i t  L i s  s p e c i f i e d .  

Using t h e  above q u a l i t y  index,  determine the  es t imated  l o t  percent  

, .PU from Table 8. 
d e f e c t i v e  above t h e  upper s p e c i f i c a t i o n  
percent  de fec t ive  below t h e  lower s p e c i f i c a t i o n  

If t h e  est imated l o t  percent  d e f e c t i v e  p or p i s  equal  t o  o r  l e s s  
than  t h e  m a x i m u m  al lowable percent  defec!ive ~ t h e  l o t  meets t h e  
a c c e p t a b i l i t y  c r i t e r i o n ;  i f  p o r  pL i s  g r e a t e r  than M o r  i f  
&z i s  negat ive ,  then  t h e  l o t  goes not meet t h e  a c c e p t a b i l i t y  
ci-i t er ion .  

o r  t h e  es t imated  l o t  

’ PL 

&rr Or 

5.3.2 Double S p e c i f i c a t i o n  L i m i t .  

5.3.2.1 One LTPD and f3 Value f o r  Both Upper and Lower 
S p e c i f i c a t i o n  L i m i t s  Combined. (See B.2.2.2, Appendix B . )  

1. 

2. 

3. 

4. 

Enter  Table 4 wi th  t h e  s p e c i f i e d  LTPD and 8.  
OC curve f o r  t h e s e  va lues .  
l e t t e r  and AQL va lue  f o r  t h e  curve s e l e c t e d .  

Se lec t  a s a t i s f a c t o r y  
( s e e  5.1.1) Note t h e  sample s i z e  code 

Using t h e  sample s i z e  code l e t t e r  and AQL value determined a s  above, 
refer t o  Table 7 f o r  t h e  sample s i z e  n ,  t h e  f a c t o r  v ,  and t h e  maxf- 
mum al lowable percent  d e f e c t i v e  M. 

S e l e c t  a t  random t h e  sample of n units f rom, the  l o t .  Inspec t  and 
record  t h e  measurement of t h e  q u a l i t y  c h a r a c t e r i s t i c  f o r  each u n i t  
of t h e  sample. 

Compute t h e  sample mean y. 
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5 .  

6 .  

Compute the q u a l i t y  i n d i c e s  &v = (U - y)v/a and % = (X - L)v/a.  

Determine t h e  es t imated  l o t  percent  de fec t ive  p = p 
Table 8.  

+ pL from 

7. If t h e  es t imated  l o t  percent  de fec t ive  p i s  equal  t o  o r  l ess  than  
t h e  maximum al lowable percent  de fec t ive  M ,  t h e  l o t  meets t h e  accept- 
ab i l i t y  c r i t e r i o n .  If p i s  g r e a t e r  than  M o r  i f  
nega t ive ,  t hen  t h e  l o t  does not  meet t h e  acceptab i  i t y  c r i t e r i o n .  7! Or (% or both are 

5.3.2.2 Dif fe ren t  LTPD and B Values f o r  Upper and Lower 
S p e c i f i c a t i o n  L i m i t s .  (See B.2.2.3, Appendix B.) 

1. Enter  Table 4 with  t h e  s p e c i f i e d  LTPD and B values  f o r  each s p e c i f i -  
c a t i o n  l i m i t .  S e l e c t  s a t i s f a c t o r y  OC curves f o r  each of t h e s e  
l i m i t s  (see 5 . 1 . 1 ) .  Note t h e  sample s i z e  code l e t t e r  and AQL 
values  f o r  t h e  OC curves  s e l e c t e d .  

2 .  For t h e  sample s i z e  code l e t t e r  and l a r g e s t  of t h e  two A&L va lues  
obtained as above, r e f e r  t o  Table 7 f o r  t h e  sample s i z e  n and t h e  v 
f a c t o r  t o  be used. Also, f o r  t h e  same sample s i z e  code l e t t e r  note  
t h e  va lues  o f  the  m a x i m u m  al lowable percent  de fec t ive  M p e r t a i n i n g  
t o  each of t h e  s e l e c t e d  AQL values .  

3. S e l e c t  a t  random t h e  sample of n u n i t s  from t h e  l o t .  In spec t  and 
r eco rd  t h e  measurement of t h e  q u a l i t y  c h a r a c t e r i s t i c  f o r  each u n i t  
of t h e  sample. 

Compute t h e  same mean, X. 

Compute t h e  q u a l i t y  ind ices  &v = ( U  - x)v/cr and Qz = (x - L)v/a. 
With t h e  above q u a l i t y  i n d i c e s ,  &v and %, determine from Table 8 
t h e  es t imated  l o t  percent  de fec t ive  p and p which a r e  e s t ima tes  of  
t h e  percent  d e f e c t i v e  u n i t s  i n  t h e  lo$! above t h e  upper and below t h e  
lower s p e c i f i c a t i o n  l i m i t s ,  r e s p e c t i v e l y .  
b ined  percent  d e f e c t i v e  p = p 

If a l l  three of  t h e  fol lowing condi t ions  a r e  s a t i s f i e d ,  t h e  l o t  
meets t h e  a c c e p t a b i l i t y  c r i t e r i a :  

- 
4. 

5 .  

6. 
L 

Also, c a l c u l a t e  t h e  com- 

u + PL* 

7. 

Mv’ 
5,) 

a. p i s  equal  t o  o r  less than  

b. PL i s  equal  t o  o r  less than  

U 

c .  

If e i t h e r  QL o r  (+,, o r  both ,  a r e  nega t ive ,  then  t h e  l o t  does not  
meet t h e  a c c e p t a b l l i t y  c r i t e r i a .  

p i s  equal  t o  o r  l e s s  t han  t h e  l a r g e r  of  and Mu’ E 

h 
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APPENDIX A 

BASIC PRINCIPLES OF ACCEPTANCE SAMPLING 

I -  1' 

A.l SCOPE 

This appendix sets forth some of the basic underlying principles which 
must be considered, and may be of aid, in the selection and use of those 
acceptance sampling plans discussed in Sections 4 and 5 and which are 
involved in the procurement of any components. 
are not intended to fully cover all the important aspects of acceptance sam- 
pling. For  a more comprehensive coverage of this subject the user of this 
standard is referred to the many, and more complete, texts which presently 
exist. 

The contents of this Appendix 

A.2 AMOUNT OF INSPECTION TO BE PERFORMED 

A.2.1 General. Inspection is the examination or testing of units of 
product to determine whether such products conform to the specified require- 
ments. 

A 

A.2.2 Density of Inspection. Initially, a decision must be made as to 
the mount of inspection which shall be done, i.e., screening (100 percent 
inspection) or sampling inspection (less than 100 percent inspection). 
factors to be considered in this regard are: 

The 

1. The criticalness of the characteristic for which inspection is to 
be done. 

2. The nature of the test or inspection, i.e., destructive or nonde- 
structive. 

A.2.3 Screening. Product screening should be considered for those pro- 
duct characteristics which can be inspected inexpensively and nondestructively, 
especially if the characteristic in question is of a critical nature. If the 
acceptance and use of a defective unit of product is of serious and unaccept- 
able consequences, only 100 percent (or more) inspection is appropriate. 

A.2.4 Sampling. If the acceptance of some proportion of defects can be 
tolerated, a sampling plan can be used which will ensure that no more than 
that specified proportion of defects is accepted. If the only method of test 
or inspection is destructive in nature, it will, of course, be necessary to 
specia some tolerable proportion of defects. 

A.3 METHODS OF INSPECTION 

A . 3 . 1  Attributes Inspection. Inspection by attributes is inspection to 
determine whether the unit of product being inspected does, or does not, meet 
the specified requirements, 
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A.3.l.1 Advantages. In comparison with variables inspection, 
inspection by attributes usually requires less detailed records of results, 
and is faster. Administration of inspection is easier, and the cost of 
inspect ion is usually lower. 

A.3.2 Variables Inspection. Inspection by variables is inspection where- 
in certain product characteristics of the unit of product are evaluated with 
respect to a continuous numerical scale and expressed as precise points along 
this scale. 
conformance of the unit with specified requirements for the product character- 
istics involved. 

Variables inspection records the degree of conformance or non- 

A.3.2.1 Advantages. Variables sampling plans in comparison with 
attributes sampling plans provide considerably more information regarding the 
conformance or nonconformance of the particular product characteristic. For 
this reason, variables plans usually require smaller sample sizes for equiva- 
lent assurance as to correctness of decisions to accept or reject a quantity 
of product. However, the cost of inspection on a variables basis may offset 
this advantage. 
evidence of the general shape of the distribution of within-lot measurement 
(see Section 5) .  

The use of variables acceptance sampling plans also requires 

A.4 SUBMISSION OF PRODUCT FOR INSPECTION 

A.4.1 General. Units of product m y  be submitted for inspection on the 
basis of a continuous production flow; or they may be separated into lots or 
batches for lot-by-lot inspection. 

A.4.2 Continuous Production. Under continuous sampling, units are pro- 
duced and submitted consecutively for inspection in the order produced, 
products may be presented for inspection on a moving conveyor belt as they 
come from a continuous production line. 
required when: 

The 

Continuous sampling inspection may be 

1. Storage facilities are inadequate or when it is otherwise impractical 
to accumulate products into l o t s  or batches for the purpose of 
inspection. 

2 .  The assembly of small lot sizes greatly increases the amount of 
inspection and thus results in increased inspection costs. 

3. Available inspection and test facilities are limited, and extensive 
inspection or test times are required relative to the production 
rate. Under these or other conditions, it may be appropriate to 
consider use of "continuous sampling" procedures to determine the 
acceptance or reJection of units or product. 

Continuous sampling inspection involves a continuous (unit to unit) sam- 
pling procedure that permits a systematic decrease o r  increase in the fraction 
of the presented units to be inspected, depending on the quality of the pro- 
duct presented. Continuous sampling inspection is usually characterized by a 

8 

i 
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requirement of 1 0 0  percent  i n spec t ion  of t he  units a t  t h e  s ta r t .  This  i s  
continued u n t i l  a s p e c i f i c  number of consecut ive u n i t s  a r e  in spec ted  and 
found f ree  of de fec t s ,  a f te r  which t h e  in spec t ion  of only a f r a c t i o n  of  t h e  
u n i t s  is requi red .  If an a d d i t i o n a l ,  consecut ive,  number of u n i t s  a r e  f 'omd 
f r e e  of d e f e c t s ,  a f u r t h e r  r educ t ion  i n  t h e  f r a c t i o n  of u n i t s  r e q u i r i n g  inspec- 
t i o n  may be poss ib l e .  However, t h e  discovery of de fec t ive  u n i t s  may r e q u i r e  
an inc rease  i n  t h e  f r a c t i o n  of u n i t s  t o  be inspec ted ,  inc luding  t h e  poss ib l e  
r e t u r n  t o  100  percent  i n spec t ion .  Continuous sampling in spec t ion  plans may 
a l s o  be devised t o  e l imina te  t h e  r e t u r n  t o  100 percent  i n spec t ion  un le s s  
a r e a d i l y  determinable ,  s i g n i f i c a n t  d e t e r i o r a t i o n  i n  t h e  product  q u a l i t y  
has occurred.  
cons iderable  f l e x i b i l i t y  i n  the  amount of i n spec t ion ,  depending on t h e  d e s i r e d  
product  q u a l i t y  and. t h e  results obta ined  from success ive  sampling inspec- 
t i o n s .  * 

A number of  continuous sampling p lans  are a v a i l a b l e  t o  provide 

A.4.3 Lot-by-Lot. Lot-by-lot sampling in spec t ion  r e q u i r e s  each ind i -  

Lot-by-lot 
v i d u a l  l o t  t o  be accepted or r e j e c t e d  as a whole, based on in spec t ion  r e s u l t s  
ob ta ined  from a sample o r  samples drawn at random from t h e  l o t .  
sampling in spec t ion  may be app l i ed  on end products ,  incoming l o t s  o r  ba tches  
of  components, 01- semif inished products .  It may be performed by drabiing 
t h e  u n i t s  for i n c l u s i o n  i n  the sample concurren t ly  with product ion of  t h e  
l o t  ( i . e .  , moving l o t s ) .  

A.4.3.1 Large Lots.  Formation of l a r g e r  l o t  s izes  tends t o  reduce 
in spec t ion  c o s t s .  When condi t ions  of homogeneity a r e  s a t i s f i e d ,  s m a l l  pro- 
duc t ion  l o t s  may be combined t o  form a l a r g e r  l o t  c a l l e d  a "grand" l o t .  The 
grand l o t  i s  sample inspec ted  as a s i n g l e  l a r g e  l o t .  

A.4.3.2 Small Lots.  !The formation of very l a r g e  l o t  s i z e s  may be 
undes i r ab le  s i n c e  they  may c r e a t e  an expensive s to rage  problem, d i s r u p t  t h e  
flow of  product  t o  t h e  purchaser  on a f ixed  d e l i v e r y  schedule ,  and i f  r e j e c -  
t i o n  occurs  may cause d i f f i c u l t  problems. For l a r g e  l o t s ,  i n a c c e s s i b i l i t y  
t o  a l l  u n i t s  i n  t h e  l o t  may make it more d i f f i c u l t  t o  ob ta in  a random sample. 
Under c e r t a i n  condi t ions ,  t h i s  problem may be minimized by subdividing the  
l o t  into s u b l o t s  f o r  purposes of s m p l i n g  in spec t ion .  For example, i f  t h e  l o t  
r e p r e s e n t s  a f u l l  work week of production, each in spec t ion  sub lo t  may c o n s i s t  
of one day's product ion.  
p lan  i n d i v i d u a l l y ,  or a s i n g l e  sample based upon t h e  grand l o t  apport ioned 
by t ak ing  one - f i f th  of t h e  sample from each sub lo t .  
c r i t e r i a  are then  app l i ed  t o  t h e  in spec t ion  results accumulated over  t h e  
week. 

Each sub lo t  may be sampled by applying a s i n g l e  

The accep tance / r e j ec t ion  

A.4.3.3 Lot I d e n t i t y .  Proper l o t  i d e n t i f i c a t i o n  and e f f e c t i v e  main- 
tenance of i n spec t ion  r e s u l t s  f o r  each l o t  are e s s e n t i a l .  Arrangements for 
t h e  formation of i n spec t ion  l o t s  should inc lude  p rov i s ions  f o r  t h e  i d e n t i f i -  
ca t ion  and phys ica l  segrega t ion  of i n spec t ion  l o t s .  Maintenance of l o t  iden- 
t i t y  w i l l  ensure that  acceptance o r  r e j e c t i o n  i s  made on the  l o t  from which 
t h e  sample w a s  drawn. Maintaining l o t  i d e n t i t y  will prevent  mixture  of a 

*See MIL-STD-1235. 
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r e j e c t e d  product  wi th  o the r  products  not y e t  inspec ted  o r  wi th  accepted pro- 
duc ts  awai t ing  shipment. The simplest way t o  maintain l o t  i d e n t i t y  i s  by 
phys ica l  segrega t ion .  
product ,  whether t h e  dec i s ion  is  t o  accept  or  r e j e c t  t h e  l o t .  I n  case of 
l o t  acceptance,  segrega ted  l o t s  can be r e a d i l y  i d e n t i f i e d  f o r  sc reening  and 
r e submi t t a l  i f  such a c t i o n  i s  warranted or des i red .  

This  f a c i l i t a t e s  t h e  d i s p o s i t i o n  of t h e  inspec ted  

A.5 TYPES OF LOT SAMPLING PLANS 

A.5.1 General. A l o t  sampling p l an  i s  a s ta tement  of t h e  sampling s i z e  
o r  s i z e s  t o  be used and t h e  a s soc ia t ed  acceptance and r e j e c t i o n  c r i t e r i a .  
The acceptance number i s  t h e  maximum number of de fec t s  or  d e f e c t i v e  u n i t s  
i n  t h e  sample t h a t  w i l l  permit acceptance of t h e  in spec t ion  l o t  o r  ba tch .  
r e j e c t i o n  number i s  t h e  minimum number of de fec t s  o r  de fec t ive  u n i t s  i n  t h e  
sample t h a t  w i l l  cause r e j e c t i o n  of t h e  l o t  r ep resen ted  by t h e  sample. Lot 
sampling p l ans  can be grouped i n t o  four  b a s i c  t n e s :  
ple,  and sequen t i a l .  The use of t hese  four  sampling p lans  usua l ly  r e q u i r e s  
t h e  grouping o f  product ion u n i t s  i n t o  s t a t i o n a r y  l o t s  o r  ba tches .  
o r  ba t ches  a r e  e i t h e r  accepted o r  r e j e c t e d  depending upon t h e  r e s u l t s  of 
sampling in spec t ion .  
t i c a l  dec i s ion  reached on t h e  basis of t h e  sampling p l a n  and c r i t e r i a  used. 
Th i s  dec i s ion  i n  i t s e l f  does not  d i c t a t e  o r  guarantee f i n a l  acceptance o r  
r e j e c t i o n ,  s i n c e  o t h e r  c o n t r a c t u a l ,  admin i s t r a t ive  o r  t e c h n i c a l  considera- 
t i o n s  may be involved. 
o b t a i n  information i n  o rde r  t o  reach  a s t a t i s t i c a l  dec i s ion  regard ing  t h e  
d i s p o s i t i o n  of l o t s  o r  ba tches  (accepted i f  they  conform t o  s p e c i f i e d  q u a l i t y  
requirements ,  o r  r e j e c t e d  i f  they  do not  conform). 

The 

s i n g l e ,  double,  m u l t i -  

Lots 

The terms "accepted" and "re jec ted"  i n d i c a t e  a statis- 

The primary purpose of s m p l i n g  in spec t ion  i s  t o  

A . 5 . 2  S ing le  Sampling. A s i n g l e  sampling p lan  is a type of sampling 
p l an  by which t h e  resul ts  of  a s i n g l e  sample *om an in spec t ion  l o t  are con- 
c l u s i v e  i n  determining i t s  a c c e p t a b i l i t y .  The number of sample u n i t s  inspec- 
t e d  s h a l l  be equal  t o  the sample s i z e  given by t h e  plan.  
u s u a l l y  des igna ted  by t h e  l e t t e r  "n". 
equal  t o  o r  g r e a t e r  t han  t h e  r e j e c t i o n  number "Re" t h e  l o t  o r  ba t ch  s h a l l  
be r e j e c t e d .  
t h e  basis of r e su l t s  obta ined  from t a k i n g  a s i n g l e  sample of "n" u n i t  a t  
random from t h e  l o t .  

This  number i s  
If t h e  number of  d e f e c t i v e  u n i t s  i s  

A dec i s ion  concerning t h e  a c c e p t a b i l i t y  of  a l o t  i s  reached on 

A . 5 . 3  Double Sampling. A double sampling p lan  involves  sampling 
in spec t ion  i n  which t h e  in spec t ion  of t h e  f irst  sample l eads  t o  a dec i s ion  - - 

t o  accept ,  r e j e c t ,  o r  t o  take a second sample. 
sample, when r equ i r ed ,  then  l e a d s  t o  a dec is ion  t o  accept o r  r e j e c t .  
sampling p l ans  are opera ted  i n  t h e  fol lowing manner. 

The in spec t ion  of a second 
Double 

A.5 .3 .1  A f irst  sample of  "n '' u n i t s  i s  s e l e c t e d  a t  random from t h e  

If t h e  number of  
l o t  and inspec ted .  
t h e  first acceptance number "c", t h e  l o t  i s  accepted.  
de fec t ive  units i s  equal  t o  o r  g r e a t e r  t han  t h e  f i r s t  r e j e c t i o n  number "r 'I, 

t h e  l o t  s h a l l  be r e j e c t e d .  If t h e  number of d e f e c t i v e  u n i t s  i s  g r e a t e r  t kan  
t h e  f irst  acceptance number "c ", and less than  t h e  f i rs t  r e j e c t i o n  number 
"r ", t h e  next  sample s t e p  musi be taken.  

If t h e  number of  ldefective u n i t s  i s  equal  t o  o r  l ess  than  

1 
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A.5.3.2 A second sample of  'I I'  u n i t s  i s  s e l e c t e d  a t  random from 
t h e  l o t  and inspec ted .  
and second samples shall  be accumulated. If t h e  cumulative number o f  defec- 
t i v e  u n i t s  i s  equal  t o  o r  less than  t h e  second acceptance number "c ", t h e  
l o t  i s  acceptea.  If t h e  cumulative number i s  equal  t o  o r  greater tgan  t h e  
second r e j e c t i o n  number "r ' I ,  t h e  l o t  shall be r e j e c t e d .  
t i o n s ,  it may be more d e s i r a b l e  t o  s e l e c t  bo th  samples of  a double sampling 
p l an  a t  one t i m e ,  r a t h e r  than  d r a w  the second sample a f t e r  t h e  f i r s t  sample 
has been inspec ted .  
i f  t h e  lot i s  accepted o r  r e j e c t e d  based on t h e  in spec t ion  r e s u l t s  of t h e  
f i r s t  sample. 

The number o fnge fec t ive  u n i t s  found i n  t h e  f i r s t  

Under c e r t a i n  condi- 2 

Inspec t ion  of t h e  second sample would not  be r equ i r ed  

A . 5 . 4  Mul t ip l e  SamplinK. Mul t ip le  s m p l i n g  i s  a type  of  sampling 
i n  which a dec is ion  t o  accept  o r  r e j e c t  an in spec t ion  l o t  may be reached 
a f t e r  one or more samples from t h e  in spec t ion  l o t  have been ih spec ted ,  and 
w i l l  always be reached a f t e r  not  more than a designated number of samples 
have been inspec ted .  Under mul t ip l e  sampling, t h e  procedure i s  similar t o  
t h a t  descr ibed  f o r  double sampling, except t h a t  t h e  number of success ive  
samples r equ i r ed  t o  reach  a dec is ion  t o  accept  o r  r e j e c t  t h e  l o t  may be more 
than  two. 

A . 5 . 5  Sequent ia l  Sampling. Sequent ia l  sampling involves  a unit-by- 
u n i t  p lan  i n  which t h e  sample u n i t s  a r e  s e l e c t e d  one a t  a t ime. A f t e r  each 
-mit i s  inspec ted ,  t h e  dec is ion  i s  made t o  accept ,  t o  r e j e c t ,  o r  t o  in spec t  
another  u n i t .  Sampling te rmina tes  when t h e  cumulative in spec t ion  r e s u l t s  
of  t h e  sample u n i t  determine t h a t  t h e  acceptance o r  r e j e c t i o n  dec i s ion  can 
be made. The sample s i z e  i s  not  f i x e d  i n  advance, but  depends on a c t u a l  
i n spec t ion  results. It may be poss ib l e  t o  cont inue sampling under t h e  sequen- 
t i a l  p lan  u n t i l  all u n i t s  a r e  inspec ted .  From a p r a c t i c a l  s t andpo in t ,  t h i s  
i s  not  d e s i r a b l e  and i s  seldom requ i r ed .  Most s equen t i a l  sampling p l ans  
a r e  " t runca ted ,"  which means t h e  p lan  r e q u i r e s  e i t h e r  an acceptance o r  r e j e c -  
t i o n  dec i s ion  a f t e r  a s p e c i f i e d  number of u n i t s  have been inspec ted .  It 
should be emphasized t h a t  f o r  a l a r g e  major i ty  of l o t s ,  t h e  t o t a l  sample 
s i z e  under s e q u e n t i a l  sampling w i l l  be smal le r  than  under s i n g l e  o r  double 
sampling. 

A.5.6 Average Sample Number (ASN) Curves. Average sample number curves  
a r e  a graphic  means of showing t h e  average sample s i z e s  which may be expected 
t o  occur under t h e  va r ious  sampling p l ans  f o r  a given product q u a l i t y .  The 
average amount of  i n spec t ion  f o r  any sampling p lan  can be computed, On t h e  
average, double sampling p l ans  u s u a l l y  r e q u i r e  l e s s  i n spec t ion  than  s i n g l e  
sampling p l a n s ,  and m u l t i p l e  sampling p lans  usua l ly  r e q u i r e  less  in spec t ion  
than  double sampling p l ans .  Usual ly ,  t h e  amount of i n spec t ion  r equ i r ed  f o r  
s i n g l e  sampling i s  t h e  number of u n i t s  i n  t h e  sample, r ega rd le s s  of t h e  pro- 
duct q u a l i t y ,  s i n c e  in spec t ion  i s  not  c u r t a i l e d  ( i . e . ,  immediately t e rmina ted )  
as soon as t h e  r e j e c t i o n  number i s  reached. For double and mul t ip l e  sampling 
p lans  t h e  amount of i n spec t ion  i s  minimized when t h e  product i s  of a very 
good o r  a very  poor q u a l i t y .  Sequent ia l  sampling p l ans  may r e s u l t  i n  a 
f 'urther reduct ion  i n  t h e  amount of inspec t ion .  

n 
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A . 6  SELECTION OF SAMPLING PLANS 

I n  t h e  preceding, d i f f e r e n t  types  of  sampling p l ans  have been descr ibed 
and it has been shown t h a t  i n  many ins t ances  t h e r e  a r e  a number of a l t e rna -  
t i v e  sampling schemes which can be used f o r  a s p e c i f i c  s i t u a t i o n .  The se lec-  
t i o n  of which p a r t i c u l a r  t ype  of sampling p l an  t o  use ,  however, i s  not  always 
an easy t a s k  s i n c e  t h e  s e l e c t i o n  i s  a c t u a l l y  dependent upon a number of d i f -  
ferent  f a c t o r s .  General ly ,  s e l e c t i o n  involves  cons idera t ion  of t h e  following: 

1. P r o p e r t i e s  of t h e  sampling p lan .  (See A . 7  below) 
2. Ease o f  adminis te r ing  t h e  sampling p l an .  
3. Amount of i n spec t ion  requi red .  
4.  Uni t  cos t  of i n spec t ion .  
5. Unit  cos t  of manufacture. 

I n  a d d i t i o n  t o  t h e  n e c e s s i t y  for appropr i a t e ly  cons ider ing  t h e s e  fac-  
t o r s ,  i t  must be recognized t h a t  t h e  p l an  adopted f o r  one type  of product may 
not  be t h e  b e s t  f o r  another  type .  
m i t t a l  of  product f o r  i n spec t ion  depends on t h e  phys ica l  l ayout  of  a manufac- 
t u r i n g  f a c i l i t y  o r  opera t ion ,  t h e  product ion methods, o r  bo th .  Fu r the r ,  p a s t  
qual i ty  h i s t o r y  of  the s u p p l i e r ,  source,  o r  process  p l ays  an important r o l e  
i n  t h e  s e l e c t i o n  o f  t h e  appropr i a t e  sampling p lan .  Where t h i s  h i s t o r y  
shows submission of product  of c o n s i s t e n t l y  h igh  q u a l i t y ,  t h e  sampling 
p lan  s e l e c t e d  should permit t h e  minimum amount of  i n spec t ion  necessary t o  
reach  an in spec t ion  dec i s ion  regard ing  t h e  conformance of t h e  product t o  
s p e c i f i e d  q u a l i t y  requirements ,  For s u p p l i e r s ,  sources ,  o r  processes  w i t h  
r e l a t i v e l y  poor q u a l i t y  h i s t o r i e s ,  a much g r e a t e r  amount of i n spee t ion  may 
be f u l l y  j u s t i f i e d ,  

A . 7  

This  i s  p a r t i c u l a r l y  t r u e  where t h e  sub- 

SAWLING RISKS AND OPERATING CHARACTERISTIC ( O C )  CURVES 

A . 7 . 1  General. Regardless of t h e  in spec t ion  p l an  used, t h e r e  i s  always 
a r i s k  o r  chance t h a t  some percentage of d e f e c t i v e  u n i t s  w i l l  be  passed,  
e s p e c i a l l y  i f  sampling in spec t ion  i s  used. Because of personnel  e r r o r s ,  
poor judgment i n  t h e  i n t e r p r e t a t i o n  o f  q u a l i t y  t o l e r a n c e s ,  t h e  improper use  
of i n spec t ion  equipment o r  t h e  i n c o r r e c t  conduct of t e s t s ,  it i s  w e l l  recog- 
nized t h a t  t h e r e  i s  always some r i s k s  t h a t  de fec t ive  u n i t s  may be missed 
under 100 pe rcen t  i n spec t ion ,  and even 200 o r  300 percent  i n spec t ion .  
i s  not  t o  imply t h a t  such mistakes a r e  not  made under sampling in spec t ion ,  
bu t  t h a t  even when circumstances d i c t a t e  i t s  use ,  100 percent  i n spec t ion  
incu r s  some r i s k  of pass ing  de fec t ive  u n i t s .  
percent  i n spec t ion  under optimum condi t ions  i s  only 85 t o  95 percent  
e f f e c t i v e  i n  sepa ra t ing  bad product  from good product  ( i n  t h e  absence of  
completely automated in spec t ion  methods),  A s  wi th  100 percent  i n spec t ion ,  
t he re fo re ,  it l o g i c a l l y  fol lows that sampling in spec t ion  can never guarantee 
t h a t  material it has passed i s  completely free of de fec t s .  I n  a d d i t i o n  t o  
t h e  e r r o r s  or mistakes i n  judgment which t h e  in spec to r  may make when us ing  
sampling in spec t ion ,  t h e r e  i s  a l s o  an a d d i t i o n a l  " s t a t i s t i c a l "  r i s k ;  i .e . ,  
t h e  "luck of t h e  draw" t h a t  must be taken i n t o  cons idera t ion .  

T h i s  

S tudies  have shown t h a t  100 

@ 
i 

(t 
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A.7.2 S t a t i s t i c a l  Considerat ions Rela ted  t o  Sampling. The f i rs t  consid- 
e r a t i o n  t o  be weighted i n  dec id ing  whether sampling in spec t ion  can be used f o r  
a p a r t i c u l a r  q u a l i t y  c h a r a c t e r i s t i c  i s :  "What would be t h e  r e s u l t  o f  accep- 
t i n g  a de fec t ?"  If t h e  de fec t  i s  o f  such a na tu re  t h a t  it could cause a 
s a f e t y  hazard,  i n c u r  g r e a t  loss, result i n  i n t o l e r a b l e  ope ra t ing  e f f i c i e n c y ,  
o r  r e s u l t  i n  c o s t l y  r e p a i r s  o r  c o r r e c t i o n s ,  t h e  conclusion probably would be 
t h a t  sampling in spec t ion  should not  be used because t h e  presence of  such 
d e f e c t s  could not  knowingly be t o l e r a t e d .  Thus, it would fo l low t h a t  even 
wi th  i t s  apparent  l i m i t a t i o n s ,  100 pe rcen t  i n spec t ion  should s t i l l  be pre- 
s c r ibed  ( s e e  A . 2 . 3 ) .  
descr ibed  above, t h e  conclusion reached might be t o  use  sampling in spec t ion .  

f 

If t h e  d e f e c t  d id  not  f a l l  i n t o  any of  t h e  ca t egor i e s  

A.7.3 I d e a l  Sampling Plan. Assuming t h a t  100 percent  i n spec t ion  o f  t h e  
u n i t s  of product  t o  s p e c i f i e d  requirements i s  not  mandatory, t h e  ( s t a t i s t i c a l )  
r i s k s  inherent  i n  sampling p l ans  become a f a c t o r  of importance. Before 
cons ider ing  t h e  na tu re  of t h e s e  r i s k s ,  however, it i s  first necessary  t o  
e s t a b l i s h  t h e  s tandard  which de f ines  "acceptable  q u a l i t y , "  
d e s i r e d  product  q u a l i t y  i s  zero pe rcen t  de fec t  ( o r  zero d e f e c t s  p e r  hundred 
u n i t s ) .  
a t  less  than  a p e r f e c t  product  results from a compromise between t h e  pur- 
chaser  who d e s i r e s  a p e r f e c t  q u a l i t y  product ,  bu t  cannot a f f o r d  t h e  
r e l a t e d  h igh  c o s t s  and t h e  s u p p l i e r  who d e s i r e s  t o  submit a p e r f e c t  q u a l i t y  
product ,  b u t  i s  l imi t ed  by t h e  c a p a b i l i t i e s  o f  men and machines, Even when 
such a compromise i s  reached, 100 pe rcen t  i n spec t ion  cannot ensure a complete 
sepa ra t ion  of conforming and nonconforming u n i t s  of product  (see A.7.1). 
Therefore ,  s i n c e  t h e  compromise of acceptab le  q u a l i t y  i s  some abso lu te  value 
of q u a l i t y  g r e a t e r  than  zero,  expressed i n  p r a c t i c e  as a numerical  va lue  
(such as "percent  defec t ive"  o r  "de fec t s  p e r  hundred u n i t s " ) ,  t h i s  s tandard  
r e p r e s e n t s  t h e  degree of  nonconformance o f  u n i t s  of product  t h a t  can be t o l e r -  
a t e d  and consequently considered acceptab le .  
p l i n g  p l an  i s  one which r e j e c t s  a l l  l o t s  worse than  t h e  s tandard  and accep t s  
a l l  l o t s  equal  t o  o r  be t te r  than  t h e  s tandard .  For example, assume t h a t  an 
i d e a l  sampling p l an  could be devised so  t h a t  a l l  groups of  product  w i th  l ess  
than  5 percen t  d e f e c t i v e  would be accepted and a l l  groups of product  w i th  
more than  5 percent  d e f e c t i v e  w o u l d  be r e j e c t e d .  A sampling p l an  having 
t h i s  c a p a b i l i t y  i s  shown g raph ica l ly  i n  Figure 1. From a p r a c t i c a l  stand- 
p o i n t  however, an ideal sampling p l an  such as i s  shown i n  F igure  1 which w i l l  
accept  a l l  good l o t s  and r e j e c t  a l l  bad l o t s  cannot be developed. I n  e f f e c t ,  
no sampling p l an  a c t u a l l y  e x i s t s  t h a t  can "discr iminate"  ( d i s t i n g u i s h )  
between "good" and "bad" l o t s  100 pe rcen t  of t h e  t i m e .  Even 100 pe rcen t  
i n spec t ion  under h igh ly  con t ro l l ed  and i d e a l  condi t ions  may not  achieve 
p e r f e c t  d i sc r imina t ion  between bad and good products .  

Normally t h e  only 

A product  q u a l i t y  s tandard  which e s t a b l i s h e s  an "acceptable  q u a l i t y "  

Therefore ,  t h e  " idea l"  sam- 

A 

A.7.4 Power of Discriminat ion.  The e x t e n t  t o  which any given sampling 
p l an  can approach "absolute" d ' i s c r i k n a t i o n  between good and bad lots (as 
wi th  t h e  i d e a l  sampling p l a n )  i s  g e n e r a l l y  r e f e r r e d  t o  as t h e  "power of  d i s -  
cr iminat ion" of  the p lan .  Every sampling p l an  can t h e r e f o r e  be cha rac t e r i zed  
o r  indexed by i t s  "d iscr imina t ing  power.". Although a sampling p l an  cannot be 
developed which behaves e x a c t l y  l i k e  t h e  i d e a l  p l an ,  as w i l l  be shown i n  
subsequent d i scuss ion ,  sampling p l ans  can be v a r i e d  t o  t h e  ex ten t  t h a t  t h e  
i d e a l  p l a n  concept i s  approached. 
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Q U A L I T Y  O F  I N S P E C T E D  L O T S ,  i n  p e r c e n t  d e f e c t i v e  

Figure  1. Performance Diagram f o r  an I d e a l  Sampling Plan  

A.7.5 Sampling Risks.  
r i s k s  inhe ren t  w i t h  inspecxion. 
i s  i n  a d d i t i o n  t o  the e r r o r  i n  human performance, a s p e c i a l  kind of r i s k  t h a t  
can be a t t r i b u t e d  t o  the "luck of t h e  draw" t h a t  r e s u l t s  i n  erroneous 
dec i s ions  r e l a t i v e  t o  "good" and ''bad" l o t s .  
p l i n g  i s  involved,  there i s  always t h e  r i s k  ( o r  chance) t h a t  good l o t s  may be 
r e j e c t e d  and bad l o t s  accepted. I n  genera l ,  t h e  smaller t h e  sample s i z e ,  t h e  

The foregoing has shown t h a t  t h e r e  are c e r t a i n  
I n  t h e  case  of sampling inspec t ion ,  t h e r e  

I n  o the r  words, whenever sam- 
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g r e a t e r  t h e  r i s k  of  making an erroneous judgment. 
sampling p l a n s ,  t h i s  r e l a t i o n s h i p  should be c l e a r l y  understood. 
cance of t h e s e  r i s k s  may be explained as fo l lows:  
some given percent  de fec t ive ,  what i s  t h e  chance ( p r o b a b i l i t y )  t h a t  t h e  l o t  
w i l l  be accepted or r e j e c t e d  by t h e  sampling plan?" When t h e  given percent  
d e f e c t i v e  i s  i n  t h e  reg ion  of good q u a l i t y ,  i n t e r e s t  w i l l  be cen te red  on t h e  
chance t h e  l o t  has  of be ing  accepted;  when t h e  given percent  d e f e c t i v e  i s  i n  
t h e  reg ion  of  bad q u a l i t y ,  i n t e r e s t  will s h i r t  t o  t h e  chance t h e  l o t  has  of 
being r e j e c t e d .  This  can be determined from t h e  performance curve o r  opera- 
t i n g  c h a r a c t e r i s t i c  curve of t h e  sampling plan.  The curve shown i n  F igure  2 
for t h e  s i n g l e  sampling p l an  i n d i c a t e s  t h e  chance of l o t s  of vary ing  q u a l i t y  
(percent  d e f e c t i v e )  being accepted. 
a sampling p lan  w i l l  sometimes y i e l d  r e s u l t s  lead ing  t o  an i n c o r r e c t  accep- 
t ance  or r e j e c t i o n  dec is ion .  That i s ,  t h e  sampling p l an  may r e j e c t  a small 
percentage of good l o t s  (commonly r e f e r r e d  t o  as t h e  s u p p l i e r ' s  or "alpha1' 

Since r i s k s  are inherent  t o  

"Assuming t h a t  a l o t  i s  
The s i g n i f i -  - 

Due t o  v a r i a t i o n s  i n  t h e  sample, however, 
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Figure  2.  Comparison of  a Theore t i ca l  " Idea l"  Sampling P lan  w i t h  an 
Actual  Sampling Plan 
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r i s k ) ;  l i kewise ,  t h e  sampling p l an  w i l l  accept  a s m a l l  percentage of bad 
l o t s  (commonly r e f e r r e d  t o  as t h e  purchaser ' s  or  "beta" r i s k .  

C h a r a c t e r i s t i c  ( O C )  Curves. The p r o t e c t i o n  a f forded  
at is ,  i t s  c a p a b i l i t y  t o  d i sc r imina te  between varying 

degrees of  good and bad qual i ty . )  can be accura t e ly  ca l cu la t ed .  The f a c t  
t h a t  t hese  r i s k s  can be q u a n t i f i e d  makes it poss ib l e  t o  s t a t e  t hese  r i s k s  
s t a t i s t i c a l l y  (numer ica l ly) ,  u sua l ly  i n  advance. Fu r the r  q u a n t i f i c a t i o n  
of t h e s e  tests makes it poss ib l e  t o  descr ibe  wi th  a very high degree of  mathe- 
ma t i ca l  accuracy t h e  quan t i ty  of a product  t h a t  a r e  l i k e l y  t o  be accepted 
i f  t h e  q u a l i t y  s tandard  i s  m e t ,  and the  quan t i ty  r e j e c t e d  i f  the s tandard 
is not  met. 
i t y ,  provide t h e  basis f o r  t h e  curve shown i n  Figure 2. 
the " idea l  sampling p lan ,"  performance of  any sampling p l an  can be shown 
g raph ica l ly  by these  e r r o r s .  Figure 2 compares t h e  s i n g l e  sampling p l an  
which has a sample s i z e  50 and acceptance number equal  t o  2,  t o  t h e  t h e o r e t i -  
c a l  " i d e a l  sampling plan."  

Such c a l c u l a t i o n s ,  based on the  mathematical  theory  o f  probabi l -  
A s  i n  t h e  case of 

The curve of Figure 2 i n d i c a t e s  t h e  r e l a t i o n s h i p  between t h e  q u a l i t y  
of l o t s  submitted f o r  i n spec t ion  and t h e  p r o b a b i l i t y  of acceptance and i s  
i d e n t i f i e d  as the p l a n ' s  opera t ing  c h a r a c t e r i s t i c  curve,  or OC curve.  OC 
curves a r e  a g raph ica l  means f o r  showing the r e l a t i o n s h i p  between q u a l i t y  of  
l o t s  submit ted f o r  sampling in spec t ion  ( u s u a l l y  expressed i n  pe rcen t  defec- 
t ive ,  but may a l s o  be expressed i n  de fec t s  pe r  hundred u n i t s ) ,  and the proba- 
b i l i t y  t h a t  t h e  sampling p l a n  w i l l  y i e l d  a dec i s ion  t o  accept  t h e  l o t  
(descr ibed  as t h e  "p robab i l i t y  of acceptance").  
t h e  pe rcen t  de fec t ive  of  submitted l o t s  i s  gene ra l ly  shown g raph ica l ly  on 
t h e  h o r i z o n t a l  s c a l e ,  ranging from zero t o  some convenient ly  s e l e c t e d  percent  
de fec t ive  value r ep resen t ing  very bad q u a l i t y  (but not exceeding 100 p e r c e n t ) .  
Along t h e  v e r t i c a l  s c a l e  of  t h e  graph, t he  percentage of l o t s  t h a t  may be 
expected t o  be accepted by t h e  p a r t i c u l a r  sampling p l an  a r e  shown - a l s o  
ranging from zero t o  100 percent .  
de fec t ive  w i l l  be accepted 100 percent  of t h e  t i m e  by any sampling p l an ,  
and l o t s  which are 100 percent  de fec t ive  will never be accepted;  consequently,  
t h e  i n i t i a l  and t e rmina l  p o i n t s  (h ighes t  and lowes t )  on t h e  graph can be 
p l o t t e d  wi thout  t h e  need f o r  ca l cu la t ion .  
smooth curve and are obta ined  from mathematical  p r o b a b i l i t y  computation. 
Textbooks on s t a t i s t i c a l  q u a l i t y  c o n t r o l  and r e l a t e d  procedures desc r ibe  
t h e  exac t  procedures  f o r  cons t ruc t ing  OC curves.  

I n  prepar ing  the OC curve,  

Obviously, l o t s  which con ta in  zero pe rcen t  

The po in t s  i n  between fo l low a 

A.7.7 Adequacy of  Sampling Plan. Each sampling p l an  has  i t s  own char- 
a c t e r i s t i c  r i s k  p a t t e r n  which i s  r ep resen ted  by t h e  OC curve f o r  t h e  p lan .  
Therefore,  each OC curve i s  d i s t i n c t l y  d i f f e r e n t ,  a proper ty  which provides  
an  e f f e c t i v e  means f o r  a s c e r t a i n i n g  t h e  e f f e c t  of changes i n  sample s i z e s  
and acceptance numbers on the acceptance o r  r e j e c t i o n  of l o t s .  
sampling p l an  can be determined from studying the  OC curve f o r  each p l an  
under cons idera t ion .  
t h e  r e l a t i v e  r i s k s  of two o r  more sampling p l ans  from a given sampling s i t u a -  
t i o n .  By v i r t u e  o f  t h e  OC curve,  sampling t a b l e s  can be  cons t ruc ted  i n  which 
t h e  r i s k s  o f  i n c o r r e c t  dec i s ions  have been determined i n  advance, making it 
p o s s i b l e  t o  s e l e c t  p l ans  which w i l l  have r i s k  f a c t o r s  t h a t  are acceptab le  

The proper  

By s tudying t h e  OC curves it i s  p o s s i b l e  t o  compare 
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from t h e  viewpoint of both t h e  s u p p l i e r  and t h e  purchaser .  

The OC curve can be used f o r  c l a s s i f y i n g  sampling p lans  from t h e  stand- 
p o i n t  of t h e  p r o t e c t i o n  a f forded  t o  t h e  s u p p l i e r ,  purchaser ,  or both ,  
t h i s  c l a s s i f i c a t i o n ,  sampling p l ans  may be s e l e c t e d  us ing  as a b a s i s  f o r  
s e l e c t i o n ,  cons idera t ion  of  t h e  s u p p l i e r ' s  r i s k ,  t h e  purchaser ' s  r i s k ,  or 
both r i s k s .  
i n spec t ion  over  100 percent  i n spec t ion  is  t h e  c a p a b i l i t y  of a s s e s s i n g  t h e  
r i s k  of  i n c o r r e c t  dec i s ions .  
c a t i o n  writers,  in spec to r s ,  and o t h e r s  who must s e l e c t  sampling p l ans  should 
become familiar wi th  OC curves.  

From 

Therefore ,  one of  t h e  main advantages of fe red  by sampling 

Q u a l i t y  managers, des igne r s ,  engineers ,  s p e c i f i -  

A .7 .8  E f f e c t s  of Changes t o  t h e  Sampling Plan on t h e  OC Curve. A sam- 
p l i n g  p l an  and i t s  a s soc ia t ed  r i s k s  are complete def ined  by t h e  l o t  s i z e ,  sam- 
p l e  s i z e ,  and acceptance number. 
s m a l l  l o t s ,  has  r e l a t i v e l y  l i t t l e  importance i n  most cases  i n  determining 
t h e  r i s k s  a s s o c i a t e d  wi th  any given sampling p lan .  
acceptance numbers are t h e  two important f a c t o r s  t h a t  i n f luence  t h e  r i s k  
p a t t e r n  of sampling p l ans .  
considered u n s a t i s f a c t o r y ,  t h e  ques t ion  which follows i s :  "What changes 
must be made t o  ob ta in  t h e  d e s i r e d  sampling protect ion? ' '  
i f  t h e  e f f e c t  o f  changes i n  t h e  sampling p l an  on t h e  OC curve i s  considered.  
To understand t h e  e f f e c t  o f  such changes, a more d e t a i l e d  s tudy of t h e  OC 
curve (see Figure  3)  i s  appropr ia te .  

The l o t  s i z e ,  except i n  t h e  case  of  very 

Thus, sample s i z e s  and 

If t h e  r i s k s  of a t e n t a t i v e  sampling p l an  are 

This can be answered 
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Figure  3. OC Curve f o r  a Typical  Sampling Plan 
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Examination of F igure  3 shows t h a t  i f  l o t s  t o  be inspec ted  are 2 percent  
d e f e c t i v e ,  approximately 90 percent  of t h e  l o t s  are expected t o  be accepted,  
whereas i f  t h e  l o t s  submitted are 8 percent  d e f e c t i v e ,  about 1 0  percent  of 
t h e  l o t s  are accepted. 
s en t  good and bad q u a l i t y  l o t s ,  r e s p e c t i v e l y ,  t h e  good l o t s  w i l l  be r e j e c t e d  
1 0  percent  of t h e  t ime (100 - 90 = 1 0 )  and bad l o t s  accepted but 10 percent  
o f  t h e  t i n e .  
th is  frequency is  i n t o l e r a b l e ,  appropr ia te  changes t o  t h e  sample p l an  a r e  
requi red .  

If 2 percent  de fec t ive  and 8 percent  de fec t ive  repre- 

This  re jec t ion /acceptance  frequency w i l l  occur by chance. If 

A.7.8.1 Changes i n  Lot S ize .  Except f o r  very s m a l l  l o t s ,  t h e  l o t  
s i z e  has r e l a t i v e l y  l i t t l e  e f f e c t  on t h e  r i s k s  a s s o c i a t e d  wi th  any given Sam- 
p l i n g  p l an  (see Figure  4 ) .  
n = 20, c = 0,  p =0.05,  t h e  p r o b a b i l i t y  of acceptance,  pa, i s  0.355 (based on 
t h e  hypergeometric d i s t r i b u t i o n ) ;  for N = m y  n = 20, c = 0, p = O . O 5 ,  t h e  
p r o b a b i l i t y  of acceptance,  P i s  0.358 (based on t h e  binomial d t s t r i b u t i o n ) .  

For example, f o r  t h e  s i t u a t i o n  N = 1000, 
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A.7.8.2 Changes i n  Sample S ize .  An inc rease  i n  sample s i z e  
r e s u l t s  i n  a s teepening  of t h e  OC curve,  as ind ica t ed  i n  Figure 5 .  The 
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F igure  5 .  E f f e c t  o f  Changing Sample S ize  on an OC Curve. 

- s teepness  of  t h e  OC curve i n d i c a t e s  t h e  power of t h e  sampling p l an  t o  discrim- 
i n a t e  between "good" and %adrr q u a l i t y .  
e f f e c t  t h a t  i nc reas ing  sample s i z e  has  on making t h e  OC curve "s teeper" .  

A.7.8.3 Changes i n  Acceptance Number. Figure 6 i l l u s t r a t e s  t h e  

F igure  5 c l e a r l y  i l l u s t r a t e s  t h e  

e f f e c t  of changes i n - t h e -  accep tance / r e j ec t ion  numbers on t h e  OC curve.  I n  
gene ra l ,  t h e  e f f e c t  o f  i nc reas ing  t h e  acceptance number i s  t o  s h i f t  t h e  
l o c a t i o n  of  t h e  e n t i r e  OC curve t o  t h e  r i g h t .  
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Figure 6. E f f e c t  of Changing Acceptance Number on an OC Curve 

A.7.8.4 Simultaneous Change of  Sample S i z e  and Acceptance Number. 
If more accu ra t e  d i s p o s i t i o n  of  t h e  l o t s  whdse "percent defec t ive"- - i s  c l o s e  
t o  t h e  s e l e c t e d  q u a l i t y  level  i s  des i r ed ,  t h e  sample s i z e  must be increased  
t o  provide more d iscr imina t ion  ( s e e  F igure  7 ) .  

Also, t h e  acceptance number must be s e l e c t e d  which w i l l  y i e l d  t h e  OC 
curve t h a t  i s  proper ly  l o c a t e d  about t h e  "desired" q u a l i t y  level.  
t h e  degree of  d i scr imina t ion  of  a given p l an  i s  considered adequate,  b u t  t h e  
p lan  i s  " too loose" or "too t i gh t ' '  f o r  a given q u a l i t y ,  proper  adjustment i s  
made by s e l e c t i n g  t h e  appropr i a t e  acceptance number. 
a sampling p l a n  i s  des i r ed  which has  c e r t a i n  d e s i r a b l e  r i s k  c h a r a c t e r i s t i c s ,  

Thus, i f  

Usually i n  p r a c t i c e ,  i f  
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Figure 7. Effect of Simultaneous Change of Sample Size and Acceptance 
Number on OC Curve. 

both sample size and acceptance numbers must be simultaneously adjusted. In 
order to make proper adjustment, however, the effect of each must be under- 
stood. 

A.7.9 OC Curves as a Basis for Selecting Sampling Plans. As indicated 
earlier, one of the advantages of sampling inspection, in which mathemati- 
cally developed sampling plans are used, is the opportunity one has to deter- 
mine the risks of incorrect decisions through known risk patterns (as afforded 
by the OC curves). The preceding should make it apparent that the probability 
or likelihood of incorrect decisions under a particular sampling plan is 
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completely described by the OC curve for that sampling plan. By study of 
the OC curves, therefore, it is possible to compare the relative effective- 
ness of two or more sampling plans for use in a given situation, or to con- 
struct special sampling tables in which the risks of incorrect decision have 
been rationally determined. In a particular situation, the desired degree of 
discrimination may result in a large sample size being required. However, if 
destructive or very expensive testing is involved, it may be uneconomical to 
inspect such a large percentage of the lot, so that a compromise must be 
reached. In reality, this kind of a compromise is reached every time a 
decision to use a sampling inspection plan is made. The purchaser would 
naturally prefer perfect quality. However, any attempt to guarantee such a 
high level of quality would require 100 percent (or perhaps 200 or 300 per- 
cent) inspection. For characteristics resulting in hazardous conditions, this 
may be warranted and necessary. For others, a certain degree of imperfection 
is usually satisfactory, and the actual decision then becomes one of balancing 
the cost of inspection against the cost of defectiveness which might be 
accepted by the sampling procedure. In view of this fact, therefore, it 
should be apparent that administrators (and inspectors who must select their 
own sampling plans) should familiarize themselves with the basis f o r  
interpreting OC curves. Appendix B contains OC curves for each sampling 
plan (i.e., sample size and acceptance-rejection combination) listed, 

A . 7 . 1 0  Amount of Inspection. The average amount of inspection for any 
sampling plan can be computed. In general, double sampling plans require 
less average inspection than single sampling plans. Multiple sampling plans 
require less average inspection than single or double sampling plans. 
Normally, the amount of inspection required for single sampling is the number 
of items in the sample regardless of the quality of the product since inspec- 
tion generally is not curtailed (that is, immediately terminated) as soon 
as the rejection number is reached. For double and multiple sampling plans, 
the savings in the amount of inspection is greatest for product of very good 
or very bad quality. Double sampling plans may, on the other hand, require 
more average inspection than single sampling plans when the product is 
marginal in quality. 

n 

i 

A. 8 DRAWING OF SAMPLES 

A . 8 . 1  General. Basic to sampling inspection is the assurance that the 
sample selected from a quantity of units represents the quality of that quan- 
tity of units. Hence, the procedure used to select units from a lot must be 
such that it ensures a sample free of bias. The process of selecting a sam- 
ple meeting this requirement is called random sampling. 

A . 8 . 2  Random Sampling. A sample consists of one or more units of pro- 
duct drawn from a lot or batch. Random sampling is the procedure used to 
draw units from an inspection lot so that each unit in the lot has an equal 
chance, without regard to its quality, of being included in the sample. 
basic requirement of sampling inspection is to ensure that the sample repre- 
sents the quality of the lot to a high degree. 
been thoroughly mixed, sorted, or arranged without bias as to their quality, 
a sample drawn anywhere from the lot will meet the requirements of "randomness." 

A 

If the units in a lot have 
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Sometimes it i s  not p r a c t i c a l  t o  mix t he  u n i t s  thoroughly because o f  t h e i r  
phys i ca l  dimensions or f o r  o t h e r  reasons ,  Sometimes t h e  b e s t  t h a t  can be done 
i n  drawing a sample i s  t o  avoid any type of obvious b i a s .  For example, i f  
t h e  u n i t s  a r e  s tacked  i n  l a y e r s ,  obvious bias would r e s u l t  i f  t h e  e n t i r e  
sample i s  drawn from only t h e  t o p  l a y e r .  It i s  poss ib l e  t o  reduce b i a s  by 

s t acks  o r  p i l e s ;  s e l e c t i n g  u n i t s  from t h e  output of one machine and not  o t h e r s ;  
o r  s e l e c t i n g  u n i t s  which appear t o  be d e f e c t i v e  o r  nondefect ive.  If such 
b i a sed  sampling procedures a r e  avoided, it w i l l  be e a s i e r  t o  o b t a i n  a sample 
t h a t  approaches a random sample and w i l l  b e t t e r  r e f l e c t  t h e  o v e r a l l  q u a l i t y  
of t h e  lot. 

- . avoiding such p i t f a l l s  as drawing u n i t s  from t h e  same p o s i t i o n  i n  con ta ine r s ,  

A.8.2.1 Table of Random Numbers. A t a b l e  of random numbers, similar 
t o  Table 1, may be used t o  d r a w  a random sample of u n i t s  from t h e  l o t .  
u n i t  i n  t h e  l o t  must be i d e n t i f i e d  by a d i s t i n c t l y  d i f f e r e n t  number. This  
can o f t e n  be done by p l ac ing  t h e  units i n  racks  o r  t r a y s  where t h e  rows and 
columns of p o s i t i o n s  i n  the  r acks  are d i s t i n c t l y  numbered. I f  t h e  u n i t s  
have ser ia l  numbers, these  ser ia l  numbers can be used. The three-dimensional 
p o s i t i o n  of each u n i t  (row, column, depth)  i n  a l a r g e  grouping can a l s o  be 
used. A t a b l e  of  random numbers, such as Table 1, can then  be used t o  s e l e c t  
t h e  random sample, If more ex tens ive  t a b l e s  of random numbers are needed, 
t h e  I C C  "Table of lO5,OOO Random Decimal Dig i t s"  o r  o t h e r  s u i t a b l e  source 
of random numbers may be used. 

Each 

EXAMPLE 1: 

S e l e c t i n g  Random Numbers. Assume a sample of 5 u n i t s  i s  t o  be 
s e l e c t e d  a t  random from an in spec t ion  l o t  conta in ing  50 u n i t s  numbered 
from 1 t o  50. I n  s e l e c t i n g  5 random numbers from Table 1, one method 
i s  t o  begin by l e t t i n g  a p e n c i l  f a l l  b l i n d l y  a t  some number i n  t h e  table  
and s t a r t  a t  t h i s  po in t .  Toss a coin t o  decide which way t o  go: heads,  
go up; t a i l s ,  go down. Suppose a p e n c i l  f a l l s  on column ( 5 )  and l i n e  
(17). The decision i s  m a d e  t o  read down t he  column and t ake  only t h e  
f i r s t  two d i g i t s  i n  each number of f i v e  d i g i t s .  The s e l e c t i o n  o f  random 
numbers i s  made as fol lows:  r e j e c t  89 s ince  it i s  over 50, t h e  l o t  s i z e ;  
t ake  the  random numbers 31, 23, 42, 09 and 47. The u n i t s  numbered 9 ,  
23, 31, 42 and 47 should be drawn from t h e  l o t  t o  form a random sample 
of 5 u n i t s .  

~.8.2.2 Addi t iona l  Appl ica t ions .  Tables  of random numbers should 
provide enough d i g i t s  wi th  numbers a t  least  as l a r g e  as t h e  number of u n i t s  
~ 

i n  the inspec t ion  l o t .  Two d i g i t s  will be s u f f i c i e n t  f o r  l o t s  having fewer 
than  100 u n i t s .  
fewer than  100,000 u n i t s .  
by ignor ing  t h e  break between columns. 
random numbers i s  des i r ed ,  t h e  5 d i g i t s  of column (1) may be connected t o  t h e  
f i r s t  d i g i t  of column ( 2 ) ;  o r  t h e  las t  4 d i g i t s  of column (1) may be connected 
t o  t h e  f i r s t  2 d i g i t s  of column ( 2 ) ;  and so on. The random numbers i n  Table 1 
have been generated i n  a way t h a t  g ives  each d i g i t  from 0 t o  9 an equal  chance 
t o  be s e l e c t e d .  The randomness o f  numbers i n  Table 1 i s  preserved by any 
method of reading  ac ross ,  d iagonal ly ,  up o r  down t h e  columns. 

Five d i g i t s  will be s u f f i c i e n t  (Table 1) f o r  lots having ,- 

For l a r g e r  l o t  s i z e s ,  Table 1 can s t i l l  be used 
For example, i f  a s e r i e s  of 6-d ig i t  
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60612 
15053 
48840 
6004 5 
12566 
17983 
31 595 
2084 7 
08272 
26358 
85977 
S 3 W  
65255 
85030 
64350 
46104 
22178 
W 6  
069 I 2 
41135 
67658 
14780 
I2659 
96067 
66134 
64568 
42607 
93161 
59920 
69774 
41688 
84855 
02008 
15475 
48413 

45555 
70002 
94881 
88267 

49518 

t 

96189 
14361 
89286 

20969 
52666 
30680 
ooM9 
14110 
21916 
63213 
18425 
58678 
16439 
01547 
12234 
84115 
85104 
293 7 2 
70960 
63835 
51 132 
94738 
89916 
3 0 4 2 1  
21524 
17012 
10367 
32586 
13300 
92259 
63 7 6 0  
75470 
91402 
43808 
76038 
2984 1 
3361 1 
34952 
29080 
73708 
56942 
25555 
89656 
46565 
70663 
19661 
41363 
41151 

99570 
19174 
19655 
74917 
06927 
81825 
2 1069 
84903 
44947 
I1458 
85590 
9051 1 
27156 
20285 
74461 
63993 
44919 
01915 
17752 
19509 
61666 
15227 
64161 
07684 
86679 
87074 
57102 
MS84 
65520 
42416 
76655 
65855 
801 50 
54262 
37888 
09250 
83517 
53389 
2 1246 
20103 
04102 
88863 
7. 928 
46634 
14222 

91291 
3961 5 
6J34E 
97758 
01163 
44394 
10634 
42508 
05585 
1S593 
91610 
3.1 703 
30613 
29Fi5 
2 8 5 5  1 
75601 
05944 
92747 
35iS6 
2.5625 
99304 
96909 
18206 
36185 
50720 
79666 
80423 
96096 
34693 
07844 
62028 
77919 
12777 
85963 
3891 7 
79656 
36103 
20562 
35509 
77490 
46880 
77775 
00102 
0654 1 
60697 
56228 
23726 

I I 
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49 
50 
5. 1 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

TABLE 1: TABLE OF RANDOM N U i B E R S  ( con t inued)  
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95012 
15664 
16408 
18629 
73115 
57491 
30405 
1663 1 
96773 
38935 
31624 
78919 
03931 
74426 
09066 
42238 
16153 
21457 
21581 
55612 
44657 
91340 
91227 
50001 
65390 
2 7 504 
37169 
11508 
37449 
46515 
30986 
63798 
82486 
2 1885 
60336 
43937 
97656 
03299 
79626 
85636 
18039 
08362 
79556 
92608 
23982 
099 15 
59037 
42488 
46761 
03237 
86591 
38534 

68379 
10493 
81899 
81953 
35101 
16703 
83946 
35006 
20206 
64202 
76384 
19474 
33309 
33278 
00903 
12426 
08002 
40742 
5 7 802 
78095 
66999 
84979 
,21199 
38140 
05224 
96131 
94851 
70225 
30362 
70331 
81223 
64995 
84846 
32906 
98782 
46891 
63175 
01221 
06486 
68335 
14367 
15656 
29068 
82674 
25835 
96306 
33300 
78077 
86273 
45430 
81482 
01715 

93526 
20492 
04153 
05520 
47498 
23167 
23792 
85900 
42559 
14319 
17403 
23632 
57047 
43972 
20795 
87075 
26564 
29820 
02050 
83197 
99324 
46949 
31935 
6632 1 
72958 
83941 
39117 
51111 
06694 
85922 
42416 
46583 
99254 
92431 
07408 
24010 
89303 
05418 
03574 
47539 
61337 
60627 
04142 
27072 
40055 
05908 
26695 
69882 
63003 
55417 
52667 
91964 

70765 
38391 
53381 
91962 
87637 
49323 
14422 
982 7 5 
78985 
82674 
53363 
27889 
7421 1 
10119 
95452 
14267 
4 1744 
96783 
89728 
33732 
51281 
81973 
27022 

28609 
41575 
89632 
38S5 1 
54690 
38329 
58353 
09785 
61632 
09060 
53458 
25560 
16275 
38982 
17668 
031 29 
06177 
36478 
16268 
32534 
67006 
97901 
62247 
61657 
9301 7 
63282 
61582 
87288 

19921 

10592 
91132 
79401 
04739 
990 I6 
4502 1 
15059 
32388 
05300 
66523 
44167 
47914 
63445 
89917 
92648 
20979 
81959 
29400 
17937 
05810 
84463 
37949 
84067 
72163 

10573 
00959 

04052 
57015 
2 1532 
44 160 
432 18 
64297 
13564 
86355 
07 100 
55758 
07785 
65651 
12143 
65648 
15387 
17075 
12293 
28395 
6992 7 
34 13.6 
3 1204 
90816 
14972 

81406 

19444 

m a 0  

04542 
2 1999 
21438 
13092 
7 1060 
33132 
45799 
52390 
22164 
44 133 
64486 
02584 
17361 
15665 
45454 
04508 
65642 
21840 
37621 
24813 
60563 
61023 
05462 
09538 
39147 
08619 
16487 
66499 
53115 
15765 
30502 

50076 
51674 

3394 1 
92063 
92237 
76020 
11977 
46609 
16764 
12856 
27698 
02753 
14186 
76123 
79180 
36692 
17349 
90053 
43772 

78128 

59089 

76463 
59516 
83035 
97662 
88824 
12544 
22716 
16815 
24369 
00697 
64758 
37680 
62825 
52872 
09552 
61535 
74240 
15035 

86902 
79312 
43997 
35216 
12151 
2s549 

65536 
71945 
62757 
97161 
32305 
83991 
21361 
64126 
26445 
25786 
21942 
26759 
79924 
02510 
32989 
53412 
66227 
98204 
14827 
0082 1 
50842 
97526 
40202 
88298 
89534 
39560 

48ro7s 

644x2 

54328 
81652 
92350 
248LL 
71013 
41035 
19792 
69298 
54224 
35552 
75366 
20801 
39908 
73823 
88815 
31355 
56302 
34537 
4 2080 
60397 
93454 
15263 
14486 
06878 
48542 
73923 
4907 1 
05422 
95348 
17869 
86482 
42865 
64816 
62570 
29789 
54990 
1861 1 
86367 
25651 
261 I3 
74014 
09013 
38358 
6386.3 
23235 
80703 
43834 
43092 
35275 
90183 
76036 
12918 

02349 
27195 
36693 
94730 
18735 
80780 
09983 
82732 
35083 
35970 
76554 
72152 
05607 
73144 
16553 
8606.1 
00033 
33310 
97403 
164 89 
68876 
80644 
2989 1 
91903 
42627 
36152 
39782 
13142 
78662 
4.5349 
05174 
92520 
51202 
26123 
85205 

47348 
21216 
83325 
99447 
64 708 
07832 

11951 
35071 
70426 
86654 
cum8 
57306 
36600 
49199 
86537 

7 I a99 

m 7 a  

17247 
48223 
31238 
06496 
20286 
45393 
74353 
38480 
19687 
19121 
31601 
39339 
91284 

51125 
20472 
67107 
061 16 
48626 
03264 
25471 

68607 

452J3 
05184 
17005 
78675 
11 163 
61796 
07901 
8353 1 

05155 
41001 
15475 
20203 
98442 
88428 
6864 5 
00533 
41574 
73373 
34648 
99704 
75647 
70959 
73571 
55543 
78406 
437 16 
62738 

88662 

43942 

187 19 

88124 

28865 
46751 
5 9 u 9  
35090 
23 153 
44812 
68668 

1 I052 
63318 
12614 
34806 
68833 
88970 
79375 
47689 
77510 
95240 
68995 
88525 
9391 1 
89203 
4 1867 
34405 
572112 
94112 
02330 
84081 
81651 
66315 
54339 
80377 
41870 
59194 
12535 
95434 
18534 
08303 
85076 
34327 
35398 
17639 
88732 
88022 
375.13 
763 10 
79725 
80799 
S.i203 
06216 
97548 
19636 

73817 

14i77 
22923 
91754 
04822 
72924 
12515 
30429 
32523 
91491 
29686 
33072 
08930 
25570 
74492 
97596 
05974 
50625 
15957 
43805 
42586 
25650 
71795 
1495 1 
56087 
94617 
25199 
73401 
66938 
50245 
81073 
S8861 
35909 
52689 
52799 
12133 
98227 
03862 
56613 
7281 1 
15152 
58108 
82 163 
09443 
56148 
1 I601 
88717 
93872 
76536 
18098 
95787 
04379 
51 132 

62730 
32261 
72772 
86774 
35165 
9893 1 
70735 
41961 
60383 
03387 
60332 
85001 
38818 
5 1805 
16296 
52468 
28725 
16572 
33586 
05269 
12682 
995.)3 
91606 
82790 
25772 
84387 
00275 
93654 
34971 
49106 
74618 
81250 
51275 
28125 
14645 
2 I824 
78095 
91511 
2 2 7 1 7  
55230 
132.61 
60859 
82558 
34925 
3.5503 
37890 
28117 
7125.5 
47625 
42579 

92277 

98289 

85653 
02338 

43040 
91202 
25499 
44437 
19746 
59846 
92325 
87820 
46920 
99378 
66092 
16834 

06004 
2 I597 
92532 
73572 
50501 
85065 
70925 
01896 
34925 
48280 
59894 
52924 
79860 
46942 
54238 
83556 
85762 
23541 
19585 
50136 
75928 
50585 
93448 

75567 
05250 
570.11 
85171 
40129 
19233 
64239 

90730 

34191 

47908 

88684 

46370 28672 
25739 56947 



RDT F 2 - 7 ~  

Page 30 

A.8 .3  Constant I n t e r v a l  Sampling. When u n i t s  of product  are arranged 
i n  an order  without  r e g a r d  t o  t h e i r  q u a l i t y  (such as da ta  records  on magnetic 
t apes  o r  product  u n i t s  i n  a t r a y ) ,  t h e  sample may be drawn by us ing  a con- 
s t a n t  i n t e r v a l  technique.  By t h i s  method, a cons tan t  i n t e r v a l  i s  maintained 
between t h e  u n i t s  drawn f o r  t h e  sample. Thus every 8 th ,  1 7 t h  or 23rd u n i t  
of a consecut ive ly  ordered l o t  may be se l ec t ed .  The f i r s t  u n i t  t o  be drawn 
from t h e  l o t  may be determined from a t a b l e  of random numbers. A l l  o the r  
units i n  t h e  sample a r e  drawn a t  a constant  i n t e r v a l  fol lowing t h e  f i r s t  u n i t .  
The amount of  t h e  cons tan t  i n t e r v a l  is  determined by d iv id ing  t h e  l o t  s i z e  
by t he  sample s i z e .  

EXAMPLE 2: 

Constant I n t e r v a l  Sam-. Assume t h e  l o t  s i z e  i s  20,000 u n i t s  - 
and a sample of 315 u n i t s  i s  t o  be drawn. The cons tan t  i n t e r v a l  i s  
computed by d iv id ing  t h e  l o t  s i z e  by the  sample s i z e :  

20,000 + 315 = 63 

The f i rs t  s t e p  i s  t o  s e l e c t  a random iiumber from 1 to 63 f r o m  a 
table of random numbers or by o the r  appropr i a t e  methods, 
f irst  u n i t  has been drawn, the remaining u n i t s  i n  t he  r equ i r ed  sample 
s i ze  are drawn by s e l e c t i n g  every 63rd uni t  from t h e  l o t  u n t i l  t h e  
t o t a l  sample s i z e  of 315 i s  reached. 

After t h e  

A.8.4 S t r a t i f i e d  Sampling. Under c e r t a i n  condi t ions  it may be neces- 
s a r y  t o  d iv ide  t h e  l o t  i n t o  sub lo t s  so t h a t  information can be obta ined  
about s p e c i f i c  p a r t s  or st rata  of t h e  l o t .  The d i v i s i o n  of t h e  l o t  i n t o  
s t r a t i f i e d  s u b l o t s  r e q u i r e s  cons iderable  knowledge and judgment concerriing 
t h e  c h a r a c t e r i s t i c s  of t h e  product .  A sample i s  drawn from each sub lo t  
as though it were an  independent l o t .  S t a t i s t i c a l  dec i s ions  regard ing  
t h e  acceptance or r e j e c t i o n  of t h e  product q u a l i t y  can be made f o r  each 
sub lo t .  

EXAMPLE 3: 

S t r a t i f i e d  Samplinq. Assume t h e  l o t  c o n s i s t s  of 38,100 u n i t s  
produced from f i v e  d i f f e r e n t  machines ( o r  ope ra to r s  ) and sampling inspec- 
t i o n  i s  used t o  determine t h e  acceptance or r e j e c t i o n  of product  f o r  
each machine (or opera to r ) .  The sub lo t  s i z e s  for each machine (or 
o p e r a t o r )  and r e l a t e d  sample s i z e s  may be as fol lows:  

Machine No. Sublo t S i  z e Sample S ize  

1 30,000 31 5 
2 4,000 200 
3 3,000 125 
4 1,000 80 

20 5 100  

Tot a1 38,100 740 
_I 

P 
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Although the acceptance o r  r e j e c t i o n  of t he  e n t i r e  l o t  (38,100 u n i t s )  
might have been determined from a s i n g l e  sample of 500 units drawn a t  
random from t h e  e n t i r e  l o t ,  much more information i s  ob ta ined  by forming 
s u b l o t s  (one f o r  each machine or o p e r a t o r )  and accept ing  o r  r e j e c t i n g  
t h e  product  of each machine o r  opera tor .  Thus, one o r  more p a r t i c u l a r  
machines or opera to r s  can be i d e n t i f i e d  as producing acceptab le  or 
r e j e c t a b l e  q u a l i t y  products .  

A .9  DISPOSITION OF DEFECTIVE PRODUCT 

A . g . 1  General. Under sampling in spec t ion ,  t h e  e n t i r e  l o t  may be r e j e c t e d  
when t h e  r e j e c t i o n  number i s  reached o r  exceeded as determined by t h e  sampling 
p lan .  The p r o b a b i l i t y  of r e j e c t i n g  l o t s  of any given q u a l i t y  i s  shown by 
t h e  OC curve f o r  t h e  sampling p lan .  The poorer  t he  q u a l i t y  of  l o t s  submit ted 
t o  t h e  sampling p lan ,  t h e  g r e a t e r  t h e  p r o b a b i l i t y  of r e j e c t i o n .  The  r e j e c t i o n  
of e n t i r e  l o t s  under sampling in spec t ion  will have a g r e a t e r  impact on t h e  
s u p p l i e r  than  t h e  r e j e c t i o n  of i nd iv idua l  de fec t ive  u n i t s  under 100 pe rcen t  
i n spec t ion .  The r e j e c t i o n  of many l o t s  in t roduces  o t h e r  problems f o r  t h e  
s u p p l i e r  such as t h e  d i s p o s i t i o n  of t h e  r e j e c t e d  l o t s ,  de te rmina t ion  as 
t o  t h e  remedial  a c t i o n  t o  be taken ,  a v a i l a b i l i t y  of s torage  space,  rework 
t i m e ,  d i s p o s i t i o n  of scrap m a t e r i a l s ,  d i f f i c u l t y  i n  meeting d e l i v e r y  sched- 
ules as w e l l  as an added f i n a n c i a l  burden t o  t h e  supp l i e r .  F a i l u r e  of t h e  
s u p p l i e r  t o  c o r r e c t  t h e  s i t u a t i o n  may even force  a product ion stoppage, p a r t i c -  
u l a r l y  when a l a r g e  number of r e j e c t e d  l o t s  a r e  accumulated. Sometimes t h e  
purchaser  may agree  t o  buy t h e  r e j e c t e d  l o t  a t  a reduced p r i c e ,  e s p e c i a l l y  
when t h e  product  i s  i n  g r e a t  demand and shor t  supply. The more customary 
p r a c t i c e  r e q u i r e s  t h e  r e j e c t e d  l o t s  t o  be screened,  de fec t ive  u n i t s  reworked 
or rep laced ,  and t h e  l o t  resubmit ted by the  supp l i e r .  

A.9.2 Obvious Defect ives .  While drawing t h e  sample, t h e  in spec to r  
should i d e n t i f y  a l l  u n i t s  which are observed t o  be obviously de fec t ive .  
Obviously d e f e c t i v e  u n i t s  should not  d e l i b e r a t e l y  be inc luded  i n  o r  excluded 
from, t h e  random sample. A f t e r  t h e  sample has been drawn from t h e  l o t  and 
inspec ted ,  those  u n i t s  prev ious ly  observed and i d e n t i f i e d  as be ing  ovious ly  
d e f e c t i v e  b u t  not  included i n  t h e  sample must be removed from t h e  l o t  f o r  
d i s p o s i t i o n  i n  accordance wi th  e s t a b l i s h e d  procedures f o r  de fec t ive  products .  

A.9.3 Resubmitted Lots.  

A.9.3.1 Screening and Resubmission. Screening i s  t h e  procedure 
by which each u n i t  of product i n  r e j e c t e d  l o t s  i s  in spec ted  and all defec t ive  
u n i t s  are r e j e c t e d .  A resubmit ted l o t  i s  a l o t  t h a t  has been r e j e c t e d ,  sub- 
j e c t e d  t o  screening ,  and subsequent ly  submit ted aga in  for acceptance.  When 
t h e  purchaser  r e j e c t s  l o t s ,  t h e  s u p p l i e r  may e l e c t  t o  sc reen  and reprocess  t h e  
u n i t s  and resubmit t h e  l o t  f o r  i n spec t ion  i f  not p r o h i b i t e d  by c o n t r a c t u a l  
provis ions .  

A.Y.3.2 Disposal  of Defec t ives .  Defect ive u n i t s  found as a r e s u l t  
of sampling o r  sc reening  of r e j e c t e d  l o t s  s h a l l  not be mixed wi th  product ion 
l o t s ,  A t  t h e  d i s c r e t i o n  of t h e  r e spons ib l e  a u t h o r i t y ,  de fec t ive  u n i t s  may 
be : 
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1. Reworked and accumulated over a period of time for subsequent 
resubmission as a miscellaneous lot which will be inspected for 
all characteristics. 

2. Reworked and submitted with the lot from which they were screened. 

3. Submitted by the supplier in a request for deviation approval. 

4. Disposed of as scrap by the supplier. 

5. Disposed of as agreed upon by the supplier and responsible authority. 

A.9.3.3 Classes of Defects. A decision must be made as to whether 
7 

inspection of resubmitted lots is to be performed for all types of classes of 
defects or only for the particular types or classes of defects which caused 
initial rejection. This decision will depend to some extent on whether 
defects are correlated and the nature of the work performed on the lot prior 
to its resubmission. If screening is all that was required, reinspection can 
be limited to the class of the defects that caused rejection. On the other 
hand, if the lot was reprocessed, a possibility exists that additional defects 
may have been introducted. In such instances, reinspection should be per- 
formed for all classes of defects. When reinspection is limited to the class 
of defects that caused rejection, defects of other classes may be observed 
during reinspection. Units containing defects in the other classes should 
be returned to the supplier for replacement if justified on the basis of 
cost, However, the observance of such defective units is not counted in 
the results of reinspection. If counted, the supplier would be placed in 
double jeopardy, because sampling inspection is not intended to ensure that 
products are completely free of defective wits. 

A.10 QUALITY HISTORY 

A.lO.l General. Quality history is the compilation of inspection, 
quality control-, or reliability records for a unit of product (or a group 
of units) suitable for evaluation on a time series basis. 
of suppliers producing the same product can be developed, and their quality 
capabilities can be evaluated. Process capability and design variability 
studies can be made to provide a factual basis for changes necessary to meet 
either quality or performance requirements. Deficiencies in unit of product 
or systems design can be brought to the attention of development, product or 
systems engineering activities for corrective action. The importance of the 
quality history of a supplier for a specific product cannot be overstated. 
When the quality history is very good (the product is consistently high in 
quality for all characteristics), less inspection will be required and inspec- 
tion costs will be reduced for both the supplier and the purchaser. 

The quality history 

A.10.2 Inspection Records. Inspection records consist of recorded data 
concerning the results of the inspection with appropriate identifying informa- 
tion as to the characteristic or class of characteristics inspected. The 
recording of sampling inspection data permits maintenance and continuity of 
quality history. By analyzing these data, adverse quality trends can be 
detected and corrective actions initiated. This not only makes it possible 

i 
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to avoid frequent rejection of product and costly delays in meeting produc- 
tion schedules, but it also increases the supplier's responsibility for qual- 
ity products. 
known and recorded. In order to develop a quality history, it is necessary 
to compile and maintain data regarding the results of inspection. 
permit the evaluation of the process capability. 
for this evaluation is the estimated process average. It is essential that 
adequate records of inspection results be maintained regardless of the type 
of inspection performed. 
The records should provide complete identification of the product or opera- 
tion inspection and as applicable, information such as: the supplier, con- 
tract number, specification, instructions or project order, type of sampling 
used, lot size, sample size, quality level(s) and complete inspection results 
including acceptance or rejection decisions. Inspection records serve a 
number of useful purposes such as: 

Better control over quality can be exercised when the facts are 

These data 
One of the best techniques 

Standard forms should be used for this purpose. 

A 

1. The compiled information can be used to determine the severity of 
inspection needed for current contracts or subsequent contracts 
with the same supplier. 

2.  Inspection records indicate the supplier's quality capability and 
integrity. They can be used in subsequent contract award decisions. 

3.  They are a source of feedback information to support requests for 
waivers, engineering redesign, and in the investigation of com- 
plaints of defective products by the purchasing activities. 

A.10.3 Feedback Information. Feedback information is the collection or 
receipt of quality data reports regarding the product. 
is most commonly generated by the purchaser when a product fails to satisf'y 
his needs under live environmental conditions; however, feedback also includes 
satisfactory reports, success data, inservice use data, etc. The inspector 
also generates feedback information on a product before it reaches the pur- 
chaser. Feedback information can be used to aid in making valid decisions 
regarding adjustments of the product or process to prescribed requirements 
by alerting supervision to unsatisfactory performance as it occurs. 
feedback of sampling inspection results, as well as the frequency and the 
nature of complaints from the purchaser, is an important feature of feedback 
information which cannot be overstressed, and is a major factor in the read- 
justment of quality levels and may provide a realistic and factual measure of 
the "state-of-the-art." It is a l s o  valuable in providing a basis for awarding 
incentive type contracts. 

Feedback information 

The 

A.ll RESPONSIBILITIES 

A.ll.l Purchaser ResLonsibilities. Basic responsibilities of the pur- 
chaser are to establish realistic quality requirements, conduct an adequate 
amount of inspection to ensure that product quality conforms to requirements, 
and operate a data feedback system to improve product design and quality 
requirements. 
the adequacy of the supplier's inspection system or quality program, except 
for inspections reserved for sole performance by the purchaser. 

Inspection by the purchaser is usually performed to determine 

Normally, 
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this is accomplished by the inspection of products that have already been 
inspected by the supplier and submitted for acceptance. Purchaser inspec- 
tion is usually in the nature of a verification inspection rather than a 
duplication of the supplier's inspection effort. Conformance inspection by 
the purchaser consists of examinations and tests performed to ascertain 
whether the product meets standards established by the procurement documents. 
Each of these examinations and tests is characterized by a measurement or 
comparison which furnishes information relative to a standard established 
by the procurement documents. 

A.11.2 Qplier Responsibilities. The supplier is responsible for 
controlling the production process which may generate products, produce data 
records or result in the performance of defined operations. The supplier 
is also responsible for taking necessary actions to regulate or prevent the 
occurrence of defects. The supplier is required to perform all inspections, 
unless otherwise prescribed by the contract. The maximum tolerable "propor- 
tion defective" is usually specified by the quality assurance requirements 
of specifications, purchase descriptions, or other contractual documents. 
Based on the results of his inspection, the supplier determines whether the 
products intended for submission to the consumer meet or do not meet the 
desired quality requirements. The decision as to whether the products 
should or should not be submitted rests with the supplier. The scope of 
the supplier's total quality effort is dependent on such factors as the 
importance of the product, the complexity of the product, the intended usage 
of the product, and the unit cost. To satisfy these objectives, the supplier 
may be required to establish an inspection system, a calibration system, or 
a quality assurance program as specified in the Ordering Data. 

A.11.3 Purchaser Versus Supplier. Inadequacies in the supplier's 
inspection must be demonstrated by objective evidence developed through 
product inspection. However, sampling variations can occur. It is important 
to know, when sampling inspection is used, whether any difference between 
supplier and purchaser inspection results is real or can be considered to 
be due to chance alone. Procedures have been developed which permit a compar- 
ison between supplier and purchaser inspection data for the purpose of 
determining evidence of statistically significant difference. Such a 
procedure has been published in DOD H-109. These methods may also be used 
in procurement, storage and maintenance inspection operations, or whenever 
an independent check is desired of the reported "fractions defective.'' 
Whenever a real difference exists between purchaser and supplier inspection 
results, an investigation may be needed to determine whether this difference 
is due to misinterpretation of the inspection requirements. Problems 
arising from such situations can be minimized if certain administrative 
actions (on the part of the purchaser) are taken. 
should ensure that both supplier and purchaser inspection personnel under- 
stand and be aware of the need for the following: 

a 
As a minimum, these actions 

1. Proper lot formation and control, 

2. Drawing sample units of product in a random manner. n 
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3. Clear  d e s c r i p t i o n  of  a de fec t  o r  a d e f e c t i v e  u n i t .  

4. Correct  a p p l i c a t i o n  of t h e  sampling p l an  used. 

5. 

6. 

Adequate maintenance and c a l i b r a t i o n  of  i n spec t ion  equipment. 

Uniform a p p l i c a t i o n  o f  q u a l i t y  s tandards  i n  c l a s s i f y i n g  sample u n i t s .  

7 .  P repa ra t ion  and maintenance of appropr i a t e  i n spec t ion  records .  

8. Proper  i n t e r p r e t a t i o n  regard ing  t h e  amount of i n spec t ion  t o  be 
performed. 

A.12 APPLICATIONS OF SECTION 4 (ATTRIBUTES PLANS) 

A.12.1 General.  This  s e c t i o n  provides  i n s t r u c t i o n s  and i l l u s t r a t i v e  
examples f o r  applying and adminis te r ing  t h e  a t t r i b u t e  sampling procedures 
contained i n  Sec t ion  4. 
i n t e r p r e t e d  t o  be i n  con t r ad ic t ion  w i t h  any s ta tements  i n  Sec t ion  4 s i n c e  
t h i s  i s  intended t o  se rve  only as an a i d  i n  support  of t h e  procedures  i n  
t h a t  s e c t i o n .  Sampling p l ans  des igna ted  i n  Sec t ion  4 a r e  app l i cab le ,  bu t  
not  l i m i t e d ,  t o  a t t r i b u t e  in spec t ion  of t h e  fol lowing:  

Nothing t h a t  fol lows i n  t h i s  s e c t i o n  s h a l l  be 

c 

1. 

2. 

3. 

4. 

5. 

6 .  

End I t e m s .  These are completed products  t h a t  may be  inspected 
b e f o r e  o r  a f t e r  packaging and packing fo r  shipment o r  s to rage .  

Components and Raw Mate r i a l s .  
shaped, t r e a t e d ,  o r  assembled t o  form t h e  end i t e m s .  These 
materials may be inspec ted  a t  t h e i r  source,  upon r e c e i p t  a t  t h e  
po in t  of assembly, o r  a t  any convenient p l ace  along t h e  assembly 
process  where t h e  end i t e m s  are formed. 

These a r e  t h e  m a t e r i a l s  which are 

Operat ions.  Repe t i t i ve  work performed by machines and ope ra to r s  
may be judged t o  be  acceptab le  o r  unacceptable .  These work opera- 
t i o n s  may be inspec ted  on a sampling basis t o  determine whether t h e  
p rocess ,  machine, ope ra to r  o r  c l e r k  i s  performing s a t i s f a c t o r i l y .  

Materials i n  Process .  Ma te r i a l s  may be inspec ted  on a sampling 
basis t o  determine t h e i r  q u a l i t y  a f te r  any s t e p  along t h e  product ion  
l i n e  fo r :  (1) t h e  ex ten t  o f  damage o r  d e t e r i o r a t i o n  while  i n  tempo- 
r a r y  s t o r a g e  between product ion s t e p s  o r  ( 2 )  q u a l i t y  be fo re  prc- 
ceeding t o  t h e  next s t e p  i n  t h e  product ion process .  

w l i e s  i n  Storage.  The sampling procedures  and tables of Sec t ion  4 
can be used t o  determine t h e  q u a l i t y  and q u a n t i t y  of supp l i e s  i n  
s t o r a g e  on a sampling basis. 

Maintenance - . .  Operations.  These opera t ions  are u s u a l l y  performed on 
r e p a i r a b l e  m a t e r i a l s  t o  r e s t o r e  them t o  a se rv iceab le  condi t ion .  
When maintenance o r  overhaul  opera t ions  a r e  performed, a t t r i b u t e  
in spec t ion  i s  made t o  determine t h e  q u a l i t y  of  t h e  product  a f t e r  

-cI 
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reconditioning through maintenance operations has been completed, 

7. Dbta or Records. Whenever large volumes of data are processed (i.e, 
G t i n g  records, cost data, invoices, bills of lading, etc.), the 
attribute sampling inspection procedures of Section 4 can be used as 
the basis for determining dollar volume, item count, accuracy, or 
other measures of quality for the data or records, 

8. Administrative Procedures. Procedures of this type may sometimes 
be questioned as to whether desirable results are being achieved. 
If the results can be measured on an attribute basis, the sampling 
plans and procedures of Section 4 can be applied. 

A.12.2 Example of Attributes Inspection. A typical sequence of opera- 
tions in using %he sampling procedures- and tables of Section 4 and Appendix B 
for inspection by attributes is illustrated in the following: 

. 

EXAMPLE : 

1. Contractual arrangements have been made with Supplier X to supply 
a needed quantity of component parts. Product specifications for 
these parts have been generated by the purchaser and are referenced 
in the contract. For those product characteristics for which accep- 
tance sampling is possible, and is agreeable to the purchaser, the 
purchaser has specified a "Lot Tolerance Percent Defective" (LTPD) 
and an accompanying Beta ( 8 )  risk (see A.7). 

2.  Assume that for a certain specified product characteristic for which 
acceptance sampling is permitted and for which the purchaser has 
specified LTPD = 10, B = 0.10, the supplier elects to conduct lot-by- 
lot sampling inspection (see A . 4 . 3 ) .  
is the formation of appropriate inspection lots. 

The first consideration here 

3. Assume that for the product characteristic in question, nothing is 
known about the usual shape of the within-lot distribution of all 
possible measurements; i.e., it is not known whether such measure- 
ments sufficiently approximate the "normal" distribution. 
cases require the use of attributes inspection. 

Such 
(See Section 5). 

4. The selection of an appropriate attributes acceptance sampling plan 
is the prerogative of the supplier and can be readily accomplished 
by examining the Operating Characteristic (OC) curves in Table 3 of 
Appendix B. For the example here, the sampling plan represented by 
the 4.0 AQL OC curve f o r  code letter L is one of the several plans 
in Table 3 affording the required purchaser protection of LTPD = 10, 
j3 = 0.10. The sampling plan represented by the 1 . 5  AQL OC curve for 
code letter H could possibly also be considered adequate in this 
regard. The code letter L plans require a sample size of n = 200 
while the code letter H plans require a sample size of n = 50 for 
single sampling plans (see A.5  for discussion of appropriateness of 
single, double, and multiple sampling plans), 

c 
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5. I n  a d d i t i o n  t o  assur ing  t h a t  t he  sampling p lan  used w i l l  a f f o r d  
t h e  r equ i r ed  purchaser  p r o t e c t i o n ,  t h e  s u p p l i e r  should determine 
t h e  e f f e c t  of t h e  sampling p l an  upon h i s  own bus iness  c o s t s .  To 
i l l u s t r a t e  t h i s ,  assume t h a t  i n spec t ion  l o t s  a r e  of s i z e  n = 3000 
i tems,  u n i t  i n spec t ion  c o s t s  a r e  $2.00 and t h e  u n i t  cos t  of manu- 
f a c t u r i n g  i s  $1.50. 
produces l o t s  which a r e  5 percent  de fec t ive .  Although, a t  f i r s t  
i n d i c a t i o n  it may seem t h a t  t he  sample s i z e  of n = 50 i s  a more 
p r o f i t a b l e  approach f o r  the  supp l i e r  because of t h e  l e s s e r  i n spec t ion  
c o s t s  involved,  t he  fol lowing f i g u r e s  show t h a t  such i s  not always 
t h e  case.  

Fu r the r ,  assume t h a t  t he  vendor r o u t i n e l y  

.h 

A 

6.  For each p lan ,  assume a t o t a l  of 100 l o t s  i s  t o  be inspec ted .  

T o t a l  i n spec t ion  c o s t s :  100 l o t s  x 200 samples per  
 lot^ $2 in spec t ion  cos t  = $40,000 

Cost ( t o  s u p p l i e r )  of items expected t o  be r e j e c t e d  
by t h i s  p lan :  0.08 propor t ion  of  l o t s  r e j e c t e d  X 
i o 0  l o t s  X 3000 i t e m s  p e r  l o t  X $1.50 u n i t  manfac- 
t u r i n g  cos t  = 36,000 

To ta l  cos t  ( t o  s u p p l i e r )  f o r  us ing  t h i s  p l an  = $76,000 

b .  P l an  H (n= 50)  

To ta l  i n spec t ion  c o s t s :  100 l o t s  X 50 samples pe r  
l o t  x $2 u n i t  i n spec t ion  cos t  = $10,000 

Cost t o  ( t o  s u p p l i e r )  o f  i t e m s  expected t o  be 
r e j e c t e d  by t h i s  p lan :  0.44 propor t ion  of l o t s  
r e j e c t e d  X 100 l o t s  X 3000 i t e m s  p e r  l o t X  
$1.50 u n i t  manufacturing c o s t  = 198,000 

T o t a l  cos t  ( t o  s u p p l i e r )  for us ing  t h i s  p l an  = $208,000 

Note t h a t  t h e  use of P lan  L ,  a l though having f o u r  times t h e  
in spec t ion  cos t  of P lan  H ,  r e s u l t s  i n  cons iderably  l e s s  o v e r a l l  
c o s t  t o  t h e  s u p p l i e r .  

7. Thus, cons ide ra t ion  should be  given by t h e  s u p p l i e r  t o  t h e  use  of  
a sampling p l a n  wi th  more d i sc r imina t ing  a b i l i t y ,  < . e . ,  more samples. 
The vendor must t a k e  i n t o  account h i s  process  average. If such 
average ( i n  terms o f  l o t  pe rcen t  d e f e c t i v e )  i s  c l o s e  t o  the pur- 
chase r ' s  r equ i r ed  LTPD, t hen  more samples are r equ i r ed  t o  d i sc r imina te  
between ''good" and "bad" l o t s .  
t h a t  he r o u t i n e l y  produces s u b s t a n t i a l l y  fewer d e f e c t s  than  t h e  maxi- 
mum t o l e r a b l e  i n d i c a t e d  by t h e  purchaser ' s  LTPD, a l e s s  d i sc r imina t ing  

If t h e  s u p p l i e r ' s  p rocess  i s  such 
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p lan  ( i . e . ,  fewer samples) could prove t o  be more economic f o r  t h e  
s u p p l i e r .  

8. A f t e r  an appropr i a t e  p l an  i s  chosen (as i n  t h e  fo rego ing) ,  t h e r e  
remains the n e c e s s i t y  of randomly sampling each in spec t ion  l o t  f o r  
t h e  i n d i c a t e d  number of  samples and r e j e c t i n g  those  l o t s  whose sam- 
p l e  conta ins  more than  t h e  pe rmis s ib l e  number of d e f e c t i v e  u n i t s  
as i n d i c a t e a  by t h e  r e j e c t  number ( R e ) ,  

A .13  APPLICATIONS OF SECTION 5 (VARIABUS PLANS) 

A . 1 3 . l  General. Up t o  t h i s  p o i n t ,  a l l  of  t h e  d i scuss ion  i n  t h i s  Appen- 
d i x  has  d e a l t  w i th  acceptance c r i t e r i a  based on a t t r i b u t e s .  I n  p l ans  based 
on a t t r i b u t e s ,  cons ide ra t ion  i s  given only t o  t h e  number of  a r t i c l e s  i n  a 
sample conforming o r  f a i l i n g  t o  conform t o  c e r t a i n  design s p e c i f i c a t i o n s .  

I n  v a r i a b l e s  acceptance sampling, t h e  c h a r a c t e r i s t i c  must, of  course,  
be one t h a t  can be measured. Acceptance dec i s ions  are then  based on t h e  
a c t u a l  measured va lues  i n  t h e  sample r a t h e r  t han  on t h e  number of items con- 
forming or f a i l i n g  t o  conform t o  t h e  s p e c i f i c a t i o n  l i m i t s .  Some of t h e  more 
common v a r i a b l e s  acceptance c r i t e r i a  are: 

1. Criteria i n  which t h e  dec i s ion  on acceptance o r  r e j e c t i o n  of a l o t  
i s  based on t h e  sample average alone.  
be  r e f e r r e d  t o  as 

Plans  us ing  such c r i t e r i a  may 
I? known-sigma" p lans .  

2. Criteria i n  which t h e  dec i s ion  i s  based on the sample average i n  
combination wi th  a measure of sample d i spe r s ion .  
referred t o  an "unknown-sigma" p lans .  

Such p l ans  may be 

The concept of  t h e  use  o f  t h e  OC curve t o  desc r ibe  t h e  performance of 
a sampling plan i s  as t rue  f o r  v a r i a b l e s  acceptance sampling p l ans  a s  f o r  
a t t r i b u t e s  acceptance sampling p l ans .  An OC curve can be computed f o r  each-. 
v a r i a b l e s  p l a n  and shows t h e  p r o b a b i l i t y  o f  accept ing ,  wi th  t h e  s p e c i f i c  
v a r i a b l e s  p l an  involved,  l o t s  of s t a t e d  "percent de fec t ive . "  The methods f o r  
doing t h i s ,  as w e l l  as t h e  under ly ing  p r i n c i p l e s  involved i n  v a r i a b l e s  accep- 
t ance  sampling, are w e l l  documented i n  t h e  more comprehensive texts on t h e  
sub jec t .  

A.13.2 Limi ta t ions  on t h e  U s e  of Var iab les  Plans.  The computed degree 
of p r o t e c t i o n  a g a i n s t  accept ing  l o t s  w i th  va r ious  percentages  of  d e f e c t i v e  
units depends upon an assumption regard ing  t h e  form of t h e  underlying f r e -  
quency d i s t r i b u t i o n  of  t h e  q u a l i t y  c h a r a c t e r i s t i c  i n  ques t ion .  

The frequency d i s t r i b u t i o n  o f  many i n d u s t r i a l  q u a l i t y  c h a r a c t e r i s t i c s  
i s  roughly "normal." This  i s  p a r t i c u l a r l y  t r u e  where t h e  product comes from 
a s i n g l e  source and is  produced wi th in  a s h o r t  per iod .  For t h i s  reason ,  t h e  
assumption of a normal d i s t r i b u t i o n  i s  good enough f o r  p r a c t i c a l  purposes i n  
many ins t ances .  This  assumption is most l i k e l y  t o  be  a reasonable  one where 
in spec t ion  l o t s  are  formed c l o s e  t o  t h e  p o i n t  of  product ion,  so  t h a t  the 
chance of mixing products  which have d i f f e r e n t  frequency d i s t r i b u t i o n s  i s  
he ld  t o  a minimum. 
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Nevertheless, even though inspection lots have been produced under appar- 
ently homogeneous conditions, the assumption of normality must be thoroughly 
checked to see whether conditions exist that are likely to cause serious 
departure from a normal distribution. Sometimes the underlying frequency 
distribution is skewed, or although it may be symmetrical, it could be either 
peaked or flat-topped. The percentage of defective units in the extreme 
tails of such distributions may differ considerably from those obtained under 
a normal distribution, Further, the protection against stated percentages of 
defective units given by variables acceptance criteria may be either greater 
or less than the protection indicated by OC curves computed on the assumption 
of normality. 

A.13.3 Unknown Sigma Plans. When there is no satisfactory basis for 
estimating the within-lot variability, a, prior to the inspection of a lot, 
acceptance plans must make use of some measure of the observed sample disper- 
sion; i.e., unknown sigma plans must be used, Section 5 and Appendix B con- 
tain many such unknown sigma plans and examples which may be used. Like the 
known sigma plans, these assume a normal distribution of the quality character- 
istic. 

A.13.4 Known Sigma Plans. 

A.13.4.1 Use of Known Sigma Plans. The use of a known sigma plan 
involves the question of the magnitude of the within-lot variability, 0 ,  and 
its stability. As the theory underlying known sigma plans assumes this condi- 
tion, their use must be limited to cases where there is evidence that such 
variability is known and is stable. Such evidence may be provided as shown 
in the following example. 

A.13.4.2 Example of Procedure Using Sample Ranges. An example of a 
known and constant within-lot variability, utilizing sample ranges follows: 

1. Assume samples of n = 4 are t aken  f r o m  each of six lots (sequentially 
manufactured under continuous production) with the following results: 

1 - 2 - 3 - 4 
.II 

5 
I_ 

6 - 
1.0 4.3 2.4 3.2 2.5 O.9 
0.7 0.9 2.6 4.7 0.7 2.4 

1.7 2.4 4.2 2.4 3.4 2.3 

1.0 

Range(R) = 1.1 3.4 3.4 2.3 2.7 1.5 
c_ 2.9 - 2.8 

_1_ 

0.8 - 1 . 5  
_c 

0.6 - 

- 14.4 Average range (R) = $7 = 2.4 

n 2. Upper control limit for ranges (UCL ) = D = 2.28 (2.4) = 5 . 5  R 4 
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I 

3. Lower c o n t r o l  l i m i t  f o r  ranges (LCL ) = D R = O(2.4) = 0. 
R 3 

Note t h a t  t h e  D 
Table 2 correspanding t o  t h e  sample s i z e  n. 

and D4 va lues  are obta ined  from t h e  va lues  i n  

4. Since a l l  t h e  above sample ranges a r e  wi th in  t h e  l i m i t s  of 0 t o  5 . 5 ,  
we conclude that  no s i g n i f i c a n t  d i f f e rence  e x i s t s  i n  t h e  v a r i a b i l i t y  
of  t h e  parent  l o t s .  

5. The cons tan t ,  o r  known, sigma, u ,  t o  be used Lor t h e  known sigma 
p lan  i s  es t imated  from t h e  above d a t a  as u = R/d2 = 2.4/2.06 = 1.17, 
where t h e  d 

A c o n t r o l  c h a r t  f o r  ranges,  us ing  t h e  s t a t i s t i c a l  l i m i t s  as 
determined i n  ( 2 )  and ( 3 )  above s h a l l  be  maintained t o  record  
a l l  l o t  i n spec t ion  r e s u l t s ,  
range f o r  t h e  l o t  i n  ques t ion  musk be wi th in  t h e  c a l c u l a t e d  l i m i t s .  
Evidence of  a s h i f t  i n  t h e  wi th in - lo t  v a r i a b i l i t y  s h a l l  be cause f o r  
r epea t ing  t h e  above s t e p s  t o  determine t h e  appropr ia te  u and t h e  
range con t ro l  l i m i t s .  

i s  obta ined  from Figure 8. 2 

6. 
For any l o t  inspec ted ,  t h e  sample 

TABLE 2: 

THE 30 CONTROL LIMITS FOR R CHARTS 
FACTORS FOR DETERMINING FROM 

Number of Fac tors  for R Chart 
Observations Lower Control L i m i t  Upper Control  L i m i t  

i n  Sample D3 "4 i 

2 0 3.27 
3 0 2.57 

4 
5 
6 
7 
8 
9 
10 

0 

0 

0 

0.08 

0.18 
0.22 

0.14 

2.28 

2.11 

2.00 

1.92 
1.86 
1.82 

1.78 

Notes: 1. Upper c o n t r o l  l i m i t  f o r  R = U C L ~  D ~ F .  
Lower c o n t r o l  l i m i t  f o r  R = LCL R = D ~ X .  2 .  

3. A l l  f a c t o r s  i n  t h i s  table a r e  based on t h e  normal d i s t r i b u t i o n .  

h 
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Figure 8. d as a Function of Number of Lots and Sample S i z e  
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A.14 BIBLIOGRAPHY 

This reference list is presented’to identify sources of information as 
an aid to the user of this standard. These documents do not invoke mandatory 
requirements for acceptance sampling. 

1. DOD H-109, Statistical Procedures for Determining Validity of 
Suppliers Attributes Inspection 

2. mL-STD-1235, Single and Multilevel Continuous Sampling Procedures 
and Tables for Inspection by Attributes 
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I APPENDIX B . 
TABLES AND EXAMPLES 

4 

This  appendix con ta ins  tables and examples re ferenced  i n  t h i s  s tandard .  
Tables  4, 5 ,  6, 7 and 8 are repro- Table 3 i s  reproduced from MIL-STD-105D. 

duced from MIL-STD-414. 
s tar t  on page 117. 

Page numbers are shown i n  pa ren thes i s .  ' Examples 

Page 

B . l  TABLES 

Table 3: Operating C h a r a c t e r i s t i c  Curves f o r  A t t r i b u t e s  S ing le  44 
Sampling Plans  

Table  4:  Operating C h a r a c t e r i s t i c  Curves f o r  Sampling Plans Based 76 
on Standard Deviat ion Method 

Table 5 :  Acceptance Cri ter ia  f o r  Variables Sampling Plans - 104 
Unknown Standard Deviat ion 

Table 6: Table f o r  Es t imat ing  t h e  Lot Percent  Defec t ive  Using 
Standard Deviat ion Method 

105 

Table 7:  Acceptance C r i t e r i a  f o r  Var iab les  Sampling Plans  - 1 1 4  
Known Standard Deviat ion 

Table 8: Table f o r  Es t imat ing  t h e  Lot Percentage Defec t ive  f o r  116 
Variab les  Sampling Plans Based on Known V a r i a b i l i t y  



TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS 

Sample S i z e  Code Letter:  A 
i3t.iic t \ r  I I F  i.oTs 
t \l’t.CTKll TO lit: (Curves for double and mulLiple sampling are matched as closely a s  pracllcable) K.Ct.I’TE1) (Pal 

IW 

on 

00 

:n 

hll 

ir 

i n  

/ ‘ I  

111 

0 

5 0  

1 0 

I 

150 237 315 388 526 657 722 848 972 1094 1334 1512 1862 2035 

230 332 420 502 655 809 870 1097 1141 1272 1529 1718 2088 2270 
77 6 

90 0 

t 7 
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

Sample Size Code Let ter :  B 
PERCENT OF LurS 
EXPECTED To BE 

ACCEPTED (P,) 
(Curves for double and multiple sampling are matched a s  closely a s  practicable) 

100 200 500 wo so0 600 700 800 5W 1000 1100 1200 13M 1400 ISM) 16M 1700 1800 1- aM0 

QUALITY OF SUBMITTED LOTS (p,  in  percent defective for AQL's '< 10, In defects per hundred un i t s  for AQL's > 10) 
W o k  Flpres OD C M ~  UT Accepl.ble Chdq Level. (AQL.4 lor norm.1 mepection 

Tabulated Values for Operating C h a r a c t e r i s t i c  Curves for Sing le  Sampling Plans 

( cont inued)  Note: B i o o m i d  dialribaxion uaed lor percent deleciive carnput.iions; Poimaon lor defect. per hundred unit. 

. R c 'f 



15 

c Re 

1 2 2  

I 2 0  

1 2 3  

25 

Ac Rt 

3 

3 

4 

400 

LC Re 

'1 22 

1 16 

16 27 

>< 650 

Ac Re Ac Rc 

27 28 30 31 

15 20 17 2: 

34 35 37 3t 

- t i - * *  

100 

Lc 

8 9 

- I + *  

x 
ReAc Rt 

7 8 8 5  

3 7 3 ;  

11 1: 

150 

.c Re 

0 11 

5 

2 13 

>< 
Ac Re 

12 13 

9 6 1 C  

15 I t  

*+ I -  

v 

v *  

v *  

0 1  

Q t) rl 

TABLE 3: OPERATING CHAFACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

Sampling Plans f o r  Sample S i z e  Code Let ter :  ~ ( c o n t i n u e d )  

Acceptable Quali ty Levels (normal inspection) - 
40 

Cumu- 
lat ive 

sample 
size 

- 
1000 

Cumu- 
la t ive 

sample 
size 

3 

- 
6.5 

- 
10 

ess than ,* 65 250 

LC Rc - 

Use 

Lettei 

A 

- 

\c Re - 

Use 

,etter 

D 

c R  - 

Use 

.ettei 

C 

LC Rt - 
3 4  

- 

1 4  

4 5  

- 

-tt 

LC R - 
5 6  

- 

2 5  

6 7  

- 

-I+ 

c Re c Rf .c RE LC Re - 
11 4; 

- 

!3 25 

i2 5: 

- 

+e 

8 19 

- 

9 14 

3 24 

- 

+I- 

- 

4 15 

- 

7 11 

8 15 

- 

+t 

2 

4 

V 
4c = 4cceptance number 

l k  = lleject ion number 

t -  - 
= 

= Use next subsequent sample size code letter for which acceptance and rejection numbers are available. 

I;se single sampling plan ahove (or alternatively use letter E). 
+t Lse douhle sampling plan ahove (or alternatively use letter D). 
(cont inued)  



TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SflPPLIIdGS PLANS (cont inued)  

Sample S ize  Code Let ter :  C 
(Curves far double and multiple sampling are matched as closely as prncticable) 

PERCENT OF LOTS 
EXPECTEDTOBE 
ACCEPTED (Pa)  

too 

90 

80 

70 

60 

50 

40 

30 

20 

IO 

n 
YJ loo 150 m 2YJ m 

Q U A L I T Y  OF SUBMITTED LOTS (p. in perrent defective for AQL‘s < 10; In defects per  hundred units for AQL’s  > IO) 
Note: F i v e s  om CMIB u c  Acecpt.blc @.lily Level. lAQL.81 lor normal inapc l iaa .  

Tabulated Values f o r  Operating C h a r a c t e r i s t i c  Curves for Single  Sampling Plans 

I I Acceptable Oual l ty  LevPls (normal Inspection) 

( cont inued)  Nole: Hinomial distribution used lor pcrrrni dr l r rurr  c o m p u ~ a l m n ~ ;  Poir4ao l o t  d c l r c m  per hundmd unit. 



4.0 

Ac 

Use 

Letter 

>< 6.5 

ReAc Re Ac R 

Use Use 

Letter Letter 

B E D  

x 
ic Re 

2 13 

6 10 

5 16 

150 x 
Ac Re Ac Rc 

14 15 18 19 

7 11 9 14 

18 19 23 24 

* + t i +  

Eo 

ic Re 

I1 22 

1 16 

16 27 

-t+. 

x 
Ac Re 

27 28 

15 20 

34 35 

* 

TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued) 

Sa,ql ing  Plans for Sample Size Cock k t t e l - :  c (continued) - 
Cumu- 
lative 
sample 
size 

- 
Cumu- 
lative 

sample 
size 

- 
5 

- 
1WO - 

Use 

Letter 

B 

Type of 
sampling 

7 

Less 
than 
2.L 

v 

- 
400 - 

.c Re - 
0 3: 

2.5 - 

) 1  

10 - 

1 2  

15 - 
c Re - 

! 3  

40 - 
0 

5 t  

65 
- 
Q 

7 8  

X - 
.c Re - 
8 9  

100 - 
0 

0 11 Single 

Double 

Multiple 

5 

- 
3 

6 
- 

v 0 2  

1 2  

2 5  

6 7  

3 7  

8 9  

3 7  

1 12 

) 3  

8 4  

5 9  

2 13 

7 2 :  

7 %  

3 2 9  

2 53 

i 31 

6 57 

3 

6 
- 

+I- 

- 

* * V 

- 

v = 
Ac = Acceptance number. 

Re = Rejection number. 
* = 

+ = 

Use next subsequent sample size code letter Ior which acceptance and rejection numbers are available. 

Use single sampling plan above (or alternatively use letter F ) .  
Use double sampling plan above (or alternatively use letter D). 

(continued) 
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Q *  I ’  

>( 
c Re 

Use 

.etter 

r) 

TABLE 3 :  OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

4.0 

Ac Rc 

Use 

Letter 

F E  

ess than 
1.5 

.c Re 

v 

v *  

v *  

1’5 

Ac Re 

0 1  

>< 
4c Re 

8 9 

3 7 

11 12 

0 

2 

4 9 

6 11 

9 12 

12 14 

14 15 

65 >< 100 

Ac Re Ac Re Ac Re 

10 11 12 13 14 15 

5 9 6 1 0  7 1 1  

12 13 15 16 18 1s 

4 0 5 0 6 1 ;  

7 3 8 3 9 4 1 t  

6 1 0  7 1 2 8 1 2  

8 13 10 15 12 1; 

11 15 14 17 17 2( 

14 17 18 20 21 2: 

18 19 21 22 25 2t 
- 

1 )  

- 

Cumu- 
lative 
sample 
size 

- 
8 

5 

10 

2 

4 

6 

8 

10 

12 

14 

Sampling Plans f o r  Sample S i z e  Code Let ter :  D (cont inued)  

Acceptable Quality Levels (noma1 inspection) 
- 
25 
- 
ic Re 

- 
40 
- 
c Re 
- 
7 8  

- 

3 7  

8 9  

- 

0 4  

1 6  

3 8  

5 10 

7 11 

0 12 

3 14 - 

Cumu- 
lative 
sample 
size 

- 
8 

- 
5 

10 

- 

2 

4 

6 

8 

10 

12 

14 

Type of 
sampling 

plan 

- 
6.5 
- 
Lc RI 
- 
1 2  

- 
10 - 

Lc Re - 
2 3  

- 
15 
- 
Lc Re 

X - 
L C  Re 

150 
- 
Lc Re 

X - 
Lc Re 

250 
- 
4c Re 
- 
10 31 

X - 
\ c  Re 
- 

11 42 

400 
- 
4c Rc - 

L4 45 

Higher 
than 
400 

c Re 

n Single 3 4  5 6  18 19 !1 22 27 28 

I 2  

1 2  

0 3  

3 4  

1 4  

4 5  

2 5  

6 7  

9 14 

!3 24 

- 

1 8  

6 12 

L1 17 

16 22 

22 25 

z7 29 

32 33 

1 16 

16 27 

- 

2 9  

7 14 

I3  19 

19 25 

25 29 

31 33 

37 38 

15 20 

34 35 

- 

3 10 

10 17 

17 24 

24 31 

32 37 

10 43 

$8 49 

17 2; 

37 3f 
- 

4 1: 

I 1  l! 

19 2’ 

27 31 

36 4( 

15 4’ 

53 51 

23 29 

52 53 

- 

6 15 

16 25 

26 36 

37 46 

&9 55 

51 64 

72 73 

25 31 

56 57 

- 

6 16 

17 27 

29 39 

10 49 

53 58 

65 68 

77 78 

n 

n 

Double 

r 2  

r 2  

0 2  

0 3  

1 3  

1 3  

2 3  

a 2  

0 3  

0 3  

1 4  

2 4  

3 5  

4 5  

a 3  

0 3  

1 4  

2 5  

3 6  

4 6  

6 7  

e 4  

1 5  

2 6  

3 7  

5 8  

7 9  

9 10 

Multiple 

= Use next preceding sample size code letter for which acceptance and rejection numbers are available. 

V = b  e next subsequent sample size code letter for which acceptance and rejection n u m b e r s  are available. 

Ac = Acceptance number 

Re = Rejection number 

a = Acceptance not permitted at t h i s  sample size. 
= Use single sampling plan above (or alternatively use letter G). 

( c ont  inue d ) 



TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

-~ ~~ 

90.0 0.807 4.16 8.80 14.2 0.808 4.09 -8.48 13.4 24.2 35.8 41.8 51.0 66.5 1 79.2 105 1:s 165 185 261 282 

75.0 2.19 7.11 13.4 19.9 2.22 7.39 13.3 19 j 32.5 45.8 52.6 66.3 80.2 91.1 122 144 187 208 288 3I@ 

50.0 5.19 1'2.6 20.0 27.5 5.33 12.9 20.6 28.2 13.6 59.0 66.7 82.1 97.5 113 144 168 213 236 321 344 

241 266 355 379 25.0 IU .1  ' 19.4 28.0 36.2 10.7 20.7 30.2 39.3 57.1 74.5 83.1 100 117 134 167 192 
269 295 388 414 10.0 16.2 26.8 36.0 44.4 17.7 29.9 40.9 51.4 71.3 90.5 100 119 137 155 190 217 
286 313 409 435 

321 349 450 477 

5.0 20.6 31.6 41.0 49.5 23.0 36.5 48.4 59.6 80.9 101 111 130 150 168 205 233 

1.0 29.8 41.5 50.6 58.: 35.4 51.1 64.7 77.3 101 123 134 155 176 , 196 235 264 

Sample S ize  Code Let te r :  E 
(CiirvsL: f o r  <inub lv  2nd i n u 1 1 1 ~ ~ 1 ~  sampling are matched as clrisely a s  proct1cahlt-i 

I Mi 

an 

nn 

-0 

60 

so 

40 

30 

20 

to 

n 
.5 10 15 20 25  30 35 40 45 50 55 60 SO too is0 zoo 250 300 350 400 44n inn 

I)L.\LITt OF SL'UMITTEI) LOTS (p, in percent defect ive Inr .AQL's< 1C; i n  clrfectz per hi inr lrd units for A O L ' F  > 10) 
Nole: Figures on CUIVCT are Acceptable Ouality 1.cvcls IAOI.'s) lor  normal inspertton. 

1 on 

911 

R n  

711 

60 

50 

40 

30 

20 

i n  

" 

Tabulated Values f o r  Operating C h a r a c t e r i s t i c  Curves f o r  S ing le  Sampling Plans 



1.0 

c ReAc 

) 1  

- 

-. 

1.5 >< 
ReAc Ri 

Use Use 

Letter Letter 

D G 

,4.0 

Lc R e k  

1 

0 

1 

n 

u 

0 

0 

1 

1 3 3  

2 

6.5 

Rt 

2 2  3 

2 0  3 

2 3  4 

2 r  2 

2 0  3 

2 0  3 

3 1  4 

3 2  4 

5 

3 4  5 

150 >< 
\c ReAc 

30 31 41 42 

17 22 n 2v 

37 38 52 53 

4 12 6 15 

I 1  19 16 2.5 

19 27 26 36 

2 1  34 37 46 

36 40 49 55 

i 5  4 7 6 1  6465 

53 54 12 73 

250 

ReAc HI 

44 45 

2.5 31 

56 57 

6 16 

17 Z l  

29 39 

40 49 

53 58 

68 

17 70 

2 

3 

4 

6 

1 4 2 6  

5 3  7 

6 5  8 

6 7  9 

7 9 1 0  

6 10 

8 13 

15 

14 17 

19 

7 12 8 13 11 17 13 19 17 24 

10 15 12 17 16 22 19 25 24 31 

14 17 17 20 22 25 25 29 32 37 

18 20 21 23 27 29 31 33 40 43 

21 22 25 26 32 33 37 38 48 49 

c) * I  1 )  

TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

Sampling Plans for Sample Size Code L e t t e r :  E (cont inued)  

Acceptable Quality Levels (normal illepction) 

- 
Cumu- 
lative 
sample 
size 

- 

13 

- 
Curnu- 
la l ive 
sample 
Size 

- 
Less 
than 
1.0 
c RI - 

77 

- 
2.5 

- 
25 

c Rt - 
t a  

- 

3 7  

8 9  

4c Rc 
- 
8 9  D 13 

- 
8 

16 

____ 
3 

6 

9 

12 

15 

18 

21 

Single 

Double 

3 7  

11 12 

n 

- 
D 

8 

16 

V 

3 

6 

9 

12 

15 

18 

21 

- 

V 

- 

0 4  

1 6  

3 a  

5 IC 

7 11 

0 '1: 

3 14 

- 

0 4  

2 7  

4 9  

6 11 

9 12 

12 14 

14 15 

- 

Multiple 

= 
= 

Use next preceding samge sizecode letter for which acceptance and rejection numbers are available. 

Use next subsequent sample size code letter for which aoceptance and rejection numbers are available. v 
Ac = Acceptance number.  

Re = Rejection number. 

n = Acceptance not permitted at this sample size. 

= Use single sampling plan above (or alternatively use letter H). 

( con t inued)  



TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

Sample S ize  Code Let ter :  F 
PERCENT OF LOTS (Curves for double and multiple sampling are matched a s  c losely a s  practicable) EXPEClED TO HE 

ACCEPTED (Pa I 

1 Pp 

100 

on 

RO 

70 

60 

w 

411 

:n 

:n 

10 

to 20 30 40 so 

Acceptahle Quality Levels (noma1 inspection) 

I 0.65 I 2.5 4.0 6.5 10 0.65 2 5  4.0 6.5 10 15 I 25 >< 40 >< 65 

100 

90 

80 

70 

nn 

i n  

I' 

10 

20 

IO 

0 
20 40 80 100 120 140 160 

0,050 

0.256 

0.525 

1.43 

3.41 

6.70 

10.9 

13.9 

20.6 , 

QC41,ITY OF SUI~MITTEFI LOTS (p, i n  percent defective for AOl.'s 2 1 0 ;  i n  defects per hundred units for A Q L ' s  >lo)  
m e :  F ~ ~ ~ T ~ ~  on c u ~ ~ ~ ~  ate Acceptable pvaiity LFV& MOL'S) for nomd inspection. 

0.75 2.25 4.31 9.75 0.051 0.75 2.18 4.12 8.92 14.5 17.5 23.9 30.5 37.4 51.7 62.9 

1.80 4.22 7.13 ' 14.0 0.257 1.78 4.09 6.83 13.1 19.9 23.5 30.8 38.5 46.2 62.2 74.5 

68.4 81.2 2.69 5.64 9.03 16.6 0.527 2.66 5.51 8.73 15.8 23.3 27.2 35.1 43.2 51.5 

4.81 8.70 12.8 21.6 1.44 4.81 8.68 12.7 21.1 29.8 34.2 43.1 52.1 61.2 79.5 93.4 

8.25 13.1 18.1 27.9 3.47 8.39 13.4 18.4 28.4 38.3 43.3 53.3 63.3 73.3 93.3 108 

12.9 18.7 24.2 34.8 6.93 13.5 19.6 25.5 37.1 48.4 54.0 65.1 76.1 87.0 109 125 

18.1 24.5 30.4 41.5 11.5 19.5 26.6 33.4 46.4 58.9 65.0 77.0 88.9 101 124 141 

21.6 28.3 34.4 45.6 15.0 23.7 31.5 38.8 52.6 65.7 72.2 84.8 97.2 109 133 151 

28.9 , 35.6 , 42.0 , 53.4 , 23.0 , 33.2 , 42.0 , 50.2 , 65.5 , 80.0 , 87.0 , 101 I 114 , 127 , 153 , 172 , 

Tabulated Values f o r  Operating C h a r a c t e r i s t i c  Curves for Single  Sampling Plans 

I I D (in Dement defective) p (in defects per hundred units) I 

~ 

10.0 

I 



E> 

4.0 6.5 10 

\c  Re Ac He Ac Re 

- 
2 3 3  4 5  

0 3 1  4 2  

3 4 4  5 6  

a 2 a  3 a  

0 3 0  3 1  

0 3 1  4 2  

1 4 2  5 3  

2 4 3  6 5  

3 5 4  6 7  

4 5 6  7 9  

15 

Ac Re 

6 ’ 1  8 

5 3  7 

7 8  9 

4 0  4 

5 1  6 

6 3  8 

7 5 1 0  

8 7 1 1  

9 1 0 1 2  

1 0 1 3  14 

>< 
\c Re 

8 9 

3 

11 12 

0 

2 

4 

6 11 

9 12 

12 14 

14 15 

25 

Ac Re 

10 11 

7 5  9 

12 13 

4 0  5 

7 3  8 

9 6  I O  

8 13 

11 15 

14 17 

18 19 

TABLE 3: OPEMTING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING P W S  (cont inued)  

Sampling Plans f o r  Sample S ize  Code Let ter :  F (con t inued)  

Acceptable Quali ty L e v e l s  (normal inspection) 

- 
Cumu- 

la t ive 

sample 

s i z e  

Cumu- 

la t ive 

sample 

s ize 

Type of 
sampl ing 

plan 

- 
Higher 
than 
65 

\c  R e  

- 

- 
x - 
.c Re - 

Use 

Let ter  

H 

7 

- 
1.5 
- 
,c Rc - 

lJse 

Let te r  

G 

- 

- 
2.5 - 

4c Re - 
1 2  

0 2  

1 2  

a 2  

a 2  

0 2  

0 3  

1 3  

1 3  

2 3  

- 

L e s s  
than 
0.65 

c RI 

- x 
Ac Re 

x 0.65 

4c Re - 
0 1  

1 .o 
- 
ic Re - 

Use 

Let te r  

E 

40 65 

4c Re Ac Re Ac Re 

20 

- 

13 

26 

- 

5 

10 

15 

20 

25 

30 

35 

- 

n V 12 13 14 15 18 19 21 22 20 Single 

Double 

Hul t ip le  

h 6 10 

15 16 

7 11 

18 19 

9 14 

23 24 

I 1  16 

26 27 

13 

26 

V 

- 

V 0 6  

3 9  

7 12 

10 15 

14 17 

18 20 

21 22 

1 7  

4 IO 

8 13 

12 17 

17 2C 

21 23 

25 26 

1 8  

6 12 

11 17 

16 22 

22 25 

27 29 

32 33 

A 

- 

5 

IO 

15 

20 

25 

30 

35 

- 

2 9  

7 14 

13 19 

19 25 

25 29 

31 33 

37 38 

A I l l s e  next preceding sample s ize  code letter for which acceptance and r q e c t i o n  numbers ar r  avai lable. 

C s e  next subsequent sample s ize code le t ter  for which acceptance and relect ion numbers are avai lable 

Ac = Acceptance number 

He = t le iect ion number 

a = Acceptance not permitted at th is  sample size. 

= I:se single sampl ing plan above (or alternatively use letter J) 

( continued ) 



TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

Sample S i z e  Code L e t t e r :  G 

Po 

( C u r v e s  far d o u b l e  and  mul t ip le  s a m p l i n g  are  m a t c h e d  a s  I’EHCENT OF LOTS 
EXPECTED TO BE 
ACCEPTED (P,,) 

100 

QP 

80 

70 

60 

50 

41) 

30 

IO 

n 
5 15 25 30 3s 40 

I c l o s e l y  a s  p r a c t i c a b l e )  

I00 

90 

80 

70 

60 

50 

40 

m 

?n 

i n  

n 
20 an 100 

U V A L I T I  OF SLiBM1TTF.D L O T S  ( p ,  In p e r c m t  d e f e c t i v e  for \l)l,’s ’< 10: in d e f e c t s  per hundred u n i t s  for AQL’s > 10) 

Note: Figures on curves ere .Acceplable Quality L e v e l s  (4QL’s) lor namal inspection. 

( cont 

p ( in  percent  d e f e c t i v e )  

0.329 1.67 3.50 5.56 10.2 15.1 

0.895 3.01 5.42 7.98 13.4 19.0 

2.14 5.19 11.4 17.5 23.7 1 11.9 4.23 1 8.19 1 15.4 , 1 22.3 1 29.0 

6.94 11.6 15.8 19.7 27.1 34.1 

8.94 14.0 18.4 22.5 30.1 37.2 

13.5 19.0 23.7 28.0 35.9 43.3 

(in d e f e c t s  per  hundred u n i t s )  
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TABLE 3: OPERATING CKARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

Sample S i z e  Code Letter:  H 
PERCENT OF LOTS 
EXPECTED TO BE 

ACCEPTED (P,) 
(Curves for double and multiple sampling are matched as  closely a s  practicable) 

25.0 

10.0 

5.0 

5 10 15 20 25 30 35 40 15 50 55 €4 65 

OUALITY OF SUBMITTED LOTS (p, i n  percent defective for AOL(s ’< 10 in  defects per hundred units for SOL’S > 10) 

Note: Figures on C U N ~ S  are Acceptable Quality Level8 (AOL’s) for noma1 inspection. 

2.74 5.30 7.70 10.0 14.5 18.8 21.0 25.2 2.77 5.39 7.84 10.2 14.8 19.4 21.6 26.0 30.4 34.8 43.5 49.9 

4.50 7.56 10.3 12.9 17.8 22.4 24.7 29.1 4.61 7.78 10.6 13.4 18.6 23.: 26.0 30.8 35.6 40.3 49.5 56.4 

532  9.13 12.1 14.8 19.9 24.7 27.0 31.6 5.99 9.49. 12.6 15.5 21.0 26.3 28.9 33.9 38.9 43.8 53.4 60.5 

Tabulated Values for Operating C h a r a c t e r i s t i c  Curves fo r  S ing le  Sampling Plans 

1.0 8.80 12.5 15.9 18.8 24.3 29.2 31.7 36.3 9.21 13.3 16.8 20.1 26.2 32.0 34.8 40.3 45.6 50.9 61.1 68.7 

( continued) Note: Binomid dimribmticm uaed lor prcemt defective comptation.: Poium fet defects pr hundred unit.. 



x 
4c: He 

8 9 

____.__- 

3 

I 1  12 

0 .I 

2 

4 

6 I I  

1'2 

I ?  1'1 

14 15 

10 

Ac: He 

10 I I  

7 5  9 

12 I3 

0 5 

7 3  8 

9 6 1 0  

8 1.1 

!I 15 

l.i 1 7  

I H  I C  

TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PMNS (cont inued)  

Sampling plans for Sample S ize  Code L e t t e r :  H (cont inued)  

4ccsptat) le ( IuaI i ty  Leve ls  (normal inspect inn)  

Cumu- 

l a t i ve  
sample 

s i z e  

50 

32 

64 

13 

26 

39 

52 

65 

78 

Y I  

- 
0.25 
- 
c Re 

- 
0.40 
- 
.c Re 

- 
X - 
c Re 

- 
0.65 

- 
1.5 

- 
4 0  

Type  of 
sampl ing 

plan 

Single 

2.5 6 5  
t l i a t i r r  

I I1 n 11 
'25 

:ss than 

0 .25  

c Re c Ne ,c He 

- 
5 6  

-_ 

2 5  

6 7  
__ 
4 4  

1 5  

2 6  

'I 7 

i n  

7 9  

9 IO 

\ c  H e  
- 

7 8  

__ 

3 7  

e 9  

3 4  

.. 

I 4  

4 5 

14 15 I8 IY n V 

V 

V 

Use  

Le t te r  

C 

I lse 

Letter 

1 

n 

.. . - 

A 

I h u  b I o 

Mult ip le  

w 3  

0 3 

I .I 

2 5  

.I 6 

'I 6 

b 7  

r r 2  

p . 2  

0 2  

0 3  

1 1  

I 3  

? J  

0 4  

I 6  

3 H  

5 IO 

7 I I  

IO 1: 

13 I 4  

- 

A = 
= 

l i s ?  npxt  preceding sample s i ze  code le t ter  for which acceptance and r c j r ~ c ~ i i i n  numhers . I F  ava i l ab l r  

Use next  suhsequent sample s i ze  code le t ter  l o r  which acceptancr and rplecrIon nu;ill,+.rs am avai lab le 

Ac I 4cceptance numher 

He = H q x t i o n  number 

* 

p. = Acceptance not permitted at t h i s  sample size. 

= l l s e  s ing le  sampl ing plan above (or a l ternat ive ly  use letter L). 

( cont inued)  
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lo 

ic Re 

4 15 

7 11 

18 19 

1 

4 10 

t 13 

12 17 

17 20 

21 23 

25 26 

x 
Ac Re 

18 19 

9 14 

23 24 

7 1  8 

6 12 

11 17 

16 22 

22 25 

27 29 

32 33 

ess  than 
0.15 

c He 

v 

V 

V 

0.15 

AC Re 

0 1  

15 

ic Re 

!i 22 

L1 16 

26 27 

2 9 0  

7 14 

13 19 

19 25 

25 29 

31 33 

37 38 

Hlgber 
than 
15 

Ac Rq 

A 

A 

TABLE 3:  OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued) 

Sampling Plans for Sample Size Code Letter: J (continued) 

Acceptable Quality Levels (normal inspection) 

- 
Cumu- 
lative 

sample 
size 

- 
80 

- 
Cumu- 
lative 
sample 

size 

- 
80 

50 

100 

20 

40 

60 

80 

100 

120 

140 

Type of 
sampling 

plan 

- 
0.25 - 

c Rc - 

Use 

Letter 

H 

- 

- 
X - 
c Re - 

Use 

Letter 

L 

- 

- 
Q. 40 - 
,c Re - 

Use 

Letter 

K 

- 

- 
0.65 

c Re 

- 
- 
L 2  

- 
1.0 - 

ic R e  
- 
2 3  

2.5 - 
Lc Re - 
5 6  

4.0 X - 
i c  Re - 
8 9  

6.5 X 
ic R e  
- 
7 8  

i c  Re - 
12 13 

6 10 

15 16 

IC Re - 
LO 11 

5 9  

12 13 

3 4  Single 

2 5  

6 7  

3 7  

8 9  

- 

0 4  

1 6  

3 8  

5 10 

7 11 

IO 12 

13 14 

- 

3 7  

11 12 

50 

100 

3 2  

1 2  

D 3  

3 4  

- 

a 2  

0 3  

0 3  

1 4  

2 4  

3 5  

4 5  

1 4  

4 5  
Double 

0 6  

3 9  

7 12 

LO 15 

14 17 

18 20 

21 22 

20 

40 

60 

80 

100 

120 

140 

a 2  

R 2  

0 2  

0 3  

1 3  

1 3  

2 3  

a 3  

0 3  

1 4  

2 5  

3 6  

4 6  

6 7  

a 4  

1 5  

2 6  

3 7  

5 8  

7 9  

9 10 

- 

0 4  

2 7  

4 9  

6 11 

9 12 

2 14 

4 15 

0 5  

3 8  

6 10 

8 13 

11 15 

14 17 

18 19 

Multiple 

A = 
V = 
Ac = Acceptance number 

Re = Rejection number 

I = Acceptance not permitted at t h i s  sample size. 

Use next preceding sample size code letter for which acceptance and i r sx t ion  numbers are available. 

Use next subsequent sample size code letter for w h i c h  acceptance and rejection n u m b e r s  are available 

= Use single sampling plan above (or alternatively use letter M) 

(continued) 
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued) 

Sample S i z e  Code Let ter :  L 
(Curves for double and multiple sampling are matched a s  closely as  practicable) 

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 

()IiALITY 01: SUB\!lllFD LUTS (p, i n  percent defective for AQL’s < 10: in defects per hundred units  for AOL’s > 10) 
Note: Figures on curyea ole Acceptsble Quality Levels (AQL’d  for noma1 inapeclion. 

Tabulated Values f o r  Operating C h a r a c t e r i s t i c  Curves f o r  S ingle  Sampling Plans 

I 90.0 I 0.0525 I 0.266 I 0.551 I 0.873 I 1.58 I 2.33 

I 75.0 I 0.144 I 0.481 1 0.864 I 1.27 I 2.11 I 2.98 

50.0 0.347 0.839 1.34 1.84 2.84 3.84 

25.0 0.693 1.35 1.96 2.56 3.71 4.84 

10.0 1.15 1.95 2.66 3.34 4.64 5.89 

5.0 1.50 2.37 3.15 3.88 5.26 6.57 

1.0 2.30 3.32 4.20 5.02 6.55 8.00 

2.72 3.51 4.32 5.15 6.84 8.12 

3.42 4.31 5.21 6.12 7.95 9.34 

4.33 5.33 6.33 7.33 9.33 10.8 

5.40 6.51 7.61 8.70 10.9 12.5 

6.50 I 7.70 1 8.89 I 10.1 I 12.4 I 14.1 

7.22 8.48 9.72 10.9 13.3 15.1 

8.70 10.1 11.4 12.7 15.3 17.2 

Note: All v&s. given la .bo- table bud on Poi-. d i d b o t l o n  Y an appm=immlon to lha Binomid. (cont inued)  
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued) 
Sampling Plans for Sample Size Code Letter: M (continued) 

Acceptable Quality Levels (normal inspection) 

Cumu-  
lative 
sample 

s ize  

C u m u -  
lative 
sample 

s ize  

- 
315 

200 

400 

80 

160 

240 

320 

400 

480 

560 

- 
0.040 - 
c Re 

- 
0.06 
- 
c Re 

- 
x - 
,c Re - 

Use 

Letter 

P 

- 
0.10 - 

c Re 

- 
1 .o 
- 
c Re 

- 
x - 

\c Re 

- 
1.5 - 

Ac RI 

- 
4.0 
- 
IC Re 

Higher 
than 
4.0 

LC Re 

Type of 
sampling 

plan 

Single 

L e s s  
than 

0.040 

LC Re 

V 

V 

0.40 0.65 

ic Re Ac Re 

3 4 5  6 

1 4 2  5 

4 5 6  7 

a 3 1 1  4 

0 3 1  5 

1 4 2  6 

2 5 3  7 

3 6 5  8 

4 6 7  9 

6 7 9 1 0  

0 1  

- 
7 8  

- 

3 7  

8 9  

- 
3 7  

I1 12 

10 11 

- 

5 9  

12 13 

18 19 

- 

9 14 

23 24 

21 22 

- 

11 16 

26 27 

315 

- 

200 

400 

n 

n 
Use 

Letter 

L 

Use 

Letter 

N 

Double 

8 9  1 2 3  4 

a 2 a  2 

n 2 0 3  

0 2 0 :  

0 3 1 4  

1 3 2 4  

1 3 3 5  

2 3 4 5  

V 0 4  

1 6  

3 1 3  

5 10 

7 11 

0 12 

3 14 

0 4  

2 7  

4 9  

6 11 

9 1: 

12 14 

14 15 

- 

0 5  

3 8  

6 10 

1 8  

6 12 

I 1  17 

16 22 

22 25 

27 29 

32 33 

- 

2 9  

7 14 

13 19 

18 25 

25 29 

31 33 

37 38 

- 

80 

I 6 0  

240 

320 

400 

480 

560 

- 

A . 

8 13 

11 15 

Multiple 

14 17 

18 19 

- 

A = 
v = 
Ac = Acceptance number. 

He = Rejection number. 

a = Acceptance not permitted at this sample size.  

Use next preceding sample s ize  code letter b r  w h i c h  acceptance and rejection nirmbers are available 

Use next suhsequent sample s i ze  code letter for which acceptance and rejection numbers are available 

= Use single sampling plan above (or alternatively use letter Q) 

(continued) 



I 

25.0 

10 0 

5.0 

1 0  

TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

0.277 0.539 0.784 1.02 1.48 1.94 2 16 2.60 3.04 3.48 4.35 4.99 

0.461 0.778 1.06 1.34 1.86 2.35 2.60 3.08 3.56 4.03 4.95 5.64 

0.599 0.949 1.26 1.55 2.10 2.63 2.89 3.39 3.89 4.38 5.34 6.05 

0.921 1.328 1.68 2.01 2 62 3.20 3 48 4.03 4.56 5.09 6.12 6.87 

PERCENT OF LOTS 
EXPECTED TO BE 

ACCEPTED ( P o )  

Sample S ize  Code Let ter :  N 

(Curves for double and multiple sampling are matched a s  closely as  practicable) 

O S  I O  I S  2 0  2 5  3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 

I ) [  \LIT1 OF S[, ' l3ffIl  rl:ll LOTS (p ,  i n  percent d e f e c t i v e  .for 4L)l.k < 10; i n  defects per hundred uni ts  for AQL's > 10) 
Note: Figures on CUIYIS are Acceptable Quality L e v e l s  (AQL's) lor normal Inspection 

Tabulated Values for  Operating C h a r a c t e r i s t i c  Curves f o r  S ing le  Sarm3linn Plans 

1 5 0 . 0  I 0.139 1 0.336 I 0.535 1 0.734 1 1 1 3  I 1.53 1 1 7 3  I 2.13 I 2.53 I 2.93 I 3.73 I 4.33 I 

Q 



TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

Sampling Plans f o r  Sample S i z e  Code L e t t e r :  N ( (cont inued)  

0 3 1  

3 4 4  

9 

0 

0 

2 

3 

4 

Cumu- 
lative 

size 

Type of 
s a m p h  

plan 
sample 

4 

5 

2 n  3 

3 0  3 

3 1  4 

1 4 2 5  

4 3  6 

5 4  6 

5 6  7 

m Single 

- 
0.040 

ic Re - 

Use 

Letter 

hi 

ic Re 
- 

Use 

Letter 

0 

- 
0.065 

,c Re 
- 

Use 

Letter 

P 

Acceptable Quality Levels (normal inspection) - 
0.10 - 

\ c  Re 
- 
1 2  

- 

0 2  

1 2  

- 
n 2  

a 2  

0 2  

0 3  

I 3  

1 3  

2 3  

- 

2 3 1 3  4 

- 
0.40 - 

Lc Re 
- 
5 6  

- 

2 5  

6 7  

- 
n 4  

1 5  

2 6  

3 1  

5 a  

7 4  

9 1c 

= 
V = 
Ac r Acceptance number 

Re = Releetion number 

D = Acceptance not permitted a t  t h i s  sample size 

b s e  next preceding sample size code letter for which acceptance and relection numbers are available 

Use next subsequent sample size code letter lor which acceptance a n d  relection numbers are available 

= Use sinple sampling plan above (or alternatively use letter R1 

(cont inued)  

- 
0.65 
- 
c Re 
- 
7 8  

- 

3 7  

8 9  

- 
0 4  

1 6  

3 0  

5 1c 

7 11 

10 l i  

13 14 

- 
X - 
c He 
- 
8 9  

- 

3 7  

1 12 

- 
0 4  

2 7  

4 9  

6 11 

9 12 

12 14 

14 15 

- 
1.0  
- 
4c Re  
- 
IO 11 

- 

5 9  

12 13 

- 
0 5  

3 8  

6 10 

8 13 

11 15 

14 17 

18 19 

- 
X - 
I C  Re 
- 
2 13 

- 

6 10 

5 16 

- 

0 6  

3 9  

7 12 

10 15 

, 4  17 

18 20 

!1 22 

- 
1.5 
- 
c Re 

4 15 

- 

7 11 

8 19 

- 
1 7  

4 10 

8 13 

2 17 

7 2c 

I1 23 

15 26 

- 
X - 
ic Re - 
8 19 

- 

9 14 

23 24 

- 
1 8  

6 12 

11 17 

16 22 

22 25 

27 29 

32 33 

2.5 - 
9c Re 

21 22 

11 16 

26 21 

2 9  

7 14 

13 19 

19 25 

25 29 

31 33 

37 38 

- 
Cumu-  
lative 
sample 

size 

7 

500 

- 

,315 

630 

- 
125 

250 

375 

500 

625 

750 

875 

- 



TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

Sample S ize  Code L e t t e r :  P 
PEACENTOFLOTS 
EXPECTEDTOBE 
KCEPTEU (pa) (Curves for double and multiple sampling are matched a s  closely as  practicable) 

lOn 

4 

80 

70 

60 

I*) 

10 

IO 

0 
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 

YlJALlTY OF SUBMITTED LOTS (p in percent defective for AQL’s < 10; in defects per hundred units for AQL’s > 10) 
Note: Fiprea on curves M Accepublc Quality Levels (AQLk) for normal inspection. 

P. 

99.0 

95.0 

90.0 

Tabulated Values f o r  Operating C h a r a c t e r i s t i c  Curves f o r  Single  Sampling Plans 
~~~ 

Acceptable Quality Levels (normal inspection) 

0.015 0.065 0.10 0.15 0.25 0.40 1x1 0.65 1 .o 1.5 

p(in percent defective or defects per hundred usits) 

0.0013 0.0186 0.055 0.103 0.223 0.363 0.438 0.596 0.762 0.935 1.29 1.57 

0.0064 0.0444 0.102 0.171 0.327 0.498 0.587 0.771 0.961 1.16 1.56 1.86 

0.0131 0.0665 0.138 0.218 0.394 0.582 0.679 0.878 1.08 1.29 1.71 2.03 

. 4 



0.010 

Lc Re 

v 
V 

V 

0.015 

Ac Rc 

O 1  

. 

e 0 

3 

6 I O  

8 13 

I I  15 

14 17 

18 19 

5 0  6 

8 3  9 

i 12 

10 15 

14 17 

18 20 

21 2 

. 

TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

Sampling Plans f o r  Sample S ize  Code Letter:  P (cont inued)  

I 
- 
Cumu- 
lative 
sample 
size 

Acceptable Quality Levels (normal inspection) 

- 
0.10 
- 
c Re - 
2 3  

- 
0.15 
- 
L C  Re  - 
3 4  

Type of 
sampling 

plan 
0.025 - 

Use 

,etter 

N 

- 

x - 

Use 

Letter 

H 

- 

0.040 - 

Use 

Letter 

Q 

- 

0.065 - 

1 2  

0.25 
- 
4c Re - 
5 6  

0.40 
- 
\ c  He - 
7 8  

X 1 .0 x 
Lc Re - 
8 9  
“i“ Ac f l ?  - 

14 15 

Ac fie - 
18 !9 Single 800 

500 

1Mx) 

0 2  

1 2  

0 3  

3 4  

2 5  

6 1  

3 1  

8 9  

3 1  

11 12 

7 I I  

18 19 

9 14 

23 24 

1 4  

4 5  

Double 

a 2  

a 2  

0 2  

0 3  

1 3  

1 3  

2 3  

- 

a 2  

0 3  

0 3  

1 4  

2 4  

3 5  

4 5  

- 

a 3  

0 3  

1 4  

2 5  

3 6  

4 6  

6 7  

- 

a 4  

1 5  

2 6  

3 7  

5 8  

7 9  

9 10 

- 

0 4  

1 6  

3 8  

5 10 

7 1 1  

I O  12 

13 14 

0 4  

2 1  

4 9  

6 11 

9 12 

L2 14 

14 15 

1 7  

4 10 

8 13 

12 17 

l i  20 

21 3 

z5 -76 

1 8  

6 12 

I 1  17 

16 22 

_ _  17 5 

27 ?3 

32 33 

200 

400 

600 

800 

1000 

1200 

1400 

Multiple 

A = 
v 
Ac = Acceptance number. 

Re = Rejection number 

= Use single sampling plan above. 

n = Acceptance not permitted at th is  sample size.  

Use ner t  preceding sample size code letter for which acceptance and rejection nurnhrrs  nre available, 

Use ner t  subsequent sample size code letter for which acceptance and rejection n u m h r r s  are available 

( cont inued)  
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

Sampling Plans f o r  Sample Size  Code L e t t e r :  Q (cont inued)  

Acceptable Ouality Levels (normal inspection) 
C u m u -  
lative 
sample 

s i ze  

1250 

800 

1600 

Type of 
sampling 

plan 

- 
0.025 - 
,c Re 

- 
0 15 
- 
4c He 

- 
0 25 - 

,c Re 

0.010 - 
L C  Re 

0 10 - 
i c  RP 

x 0 40 x 0 6 5  Ix X 
t c  Re 

Use 

Letter 

R 

0.065 - 
4c R ,  
- 

2 3  

- 

0 3  

3 4  

0.040 - 
4c Re - 
1 2  

- 

0 2  

1 2  

4c Re ,c Re 9c Re 

$ingle 3 4  

- 

1 4  

4 5  

5 6  

- 

2 5  

6 7  

7 8  

- 

3 7  

8 9  

8 9  0 11 

- 

5 9  

2 13 

12 13 21 22 

- 

1 1  16 

26 27 

14 15 18 19 

Use 

Letter 

R 

3 7  

1 1  12 

6 10 

15 16 
Double 

_- 
1 :  

4 IO 

- 
1 8  

6 12 

315 

630 

945 

1260 

1575 

1890 

2205 

0 4  

1 6  

3 8  

5 10 

7 1 1  

10 12 

13 14 

0 4  

2 7  

4 9  

6 11 

9 12 

12 14 

14 15 

0 5  

3 8  

6 10 

8 13 

1 15 

4 17 

8 19 

0 6  

3 9  

7 12 

10 15 

14 17 

18 20 

21 22 

2 9  

7 14 

13 19 

19 25 

i'j 2U 

31 3.1 

37 .1H 

- 

. 
8 13 

12 17 

17 21 

21 2.1 

25 2t 

, I  1 7  

, 6  22 

12 25 

!7 29 

32 33 

Multiple 

I 

A 
Ac Acceptance number 

Re = Rejection number 

= Use next preceding sample s i ze  code letter for which acceptance and rejection numbers are availahle 

* -  - Use single sampling plan above. 

4 = Acceptance not permitted at t h i s  sample s ize .  

( c ont inued ) 



TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (cont inued)  

Sample S ize  Code Letter:  R 

0. I 0.2 0.3  0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.0 1.5 

i ~ 1 ~ ' A L I ' l ' Y  CF i l  li\XlTEl) LOTS (p, i n  percent defective for AOL's < 10; i n  defects per hundred u n i t s  for AOL's > 10) 
Note. Figures on curves are Acceptable Quality Levels (AQL's) lor normal inspection. 

Tabulated Values fo r  Operating C h a r a c t e r i s t i c  Curves f o r  S ing le  Sampling Plans 

(continued) 

c Y I 



RDT F 2-77? 
P

age 
75 

a 



RDT F 2
-
7
~
 

Page 
76 

E2 a m
 

f 



A 
HDT F 2-7T 
P

age 
77 

g
8

8
P

S
8

S
X

B
n

C
 

0
3

ld
3

3
3

V
 

3
9
 
01 

03133d
X

3 6107 
4

0
 

lN
33M

3d
 



RDT F 2
-7

~
 

P
age 

78 

Q
 

.. tl 
-P

 
-P

 
a, 
4
 

a, 
a
 0
 

V
 a, 

N
 

*
d

 
u
)
 

aJ 
r
l 

F cn 



RDT F 2-7T 

P
age 

73 

c
 

Q
 

w .. k
 

a, 
P

 

4
 

a, 
a
 0
 

u
 e, N
 

*rl 
ul 

e, 
r

l
 

-$ 

tn $ 

a
 

C
 

- c U m
 

n. 

.I 

P 



Page 
80 

A
 

6
 

a, 0
 

a
 

H
 

2 14 4 El 0
 

.. -3
 

w .. k
 

a, 
v
 

crl 
% a, 
.d

 
0
 

V
 

f 

x 



RDT F 2
-
7
~
 

P
age 

81 



RD
T F 2

-
7
~
 

Page 
82 

0
 

.. k
 

a, 
P
 

-P
 

a, 
G

I a, 
a
 0 

V
 a, 

N
 

.rl 
m

 
a, 
rl 

8 m
 

E
 

P n
 

- 
.c L
 

" 0 

c 



RDT F 2
-
7
~
 

P
age 

83 



RDT F 2-7T 

P
age 

84 
/-. 

2
 

0
 

.. 3
 

c '4
 



Page 
85 

RDT F 2-7T 

-
 

031d
333V

 
38 

01 
0

3
1

3
M

X
3

 8101 
A
0
 lN

33113d
 



1 B m
 
a
 
0
 

0
 
z 3 w PI 
0
 

.. 
3
 

c
 

- - U
 

n
 

-
.

E
 . f 

. n 



RD
T F 2

-
7
~
 

Page 
87 

A
 

TI G
 

.d
 

P
 

c 0
 

u
 

:
 

u
 

n
 

O
 

2
 

H
 

2 w P
I 

0
 

.. A
- 

-
 

0
 

L
 

P 



RDT F 2
-7

~
 

Page 
88 

5
 

.. k
 

a, 
c, 
c, 
a, 
4
 

a, 

V
 a, 

N
 

.rl 
cn a, 
d

 

2 8 cn 

031d333Q 
38 

01 
0313M

X
3 6101 

3Q
 
lN33L13d 

a i
 

n
 



RDT F 2
-
7
~
 

P
age 

89 
A

 

. . 

(33A
d

333V
 

38 
01 

03133d
X

3 SI01 
3

0
 

lN
3

3
Y

3
d

 



RDT F 2
-
7
~
 

P
age 

90 

s4 .. k
 

a, 
+
I, 

-P
 

a, 

a, 
d
 0
 

V
 a, 

N
 

.rl 
m

 
a, 
d

 

8 m 

(331d333Q
 30 

01 
63133d

X
3 SI01 

AQ 
lN

33M
3d 

a
 



RDT F 2-7T 

Page 
91 

. A
 

. 

03ld333Q 
3

8
 
01 

a3133d
X

3 SI01 
40 

lN
3

3
Y

3
d

 



RD
T F 2

-7
~

 

P
age 

92 

Q
31d

333V
 38 

01 
03133d

X
3 
S101 

3
0

 
lN

3
3

Y
M

 



n
 

. h
 

RDT F 2
-
7
~
 

Page 
93 

h
 



RDT F 2
-
7
~
 

Page 
94 

.. k
 

a, 
-P

 
+J a, 
4
 

a, 
a
 0 

V
 a, 

N
 

.d 
m a, 
rl 

8 m 

Q
31d

333V
 
38 

01 
O

3133d
X

3 
SI01 

A
0
 IN

33U
3d 

. 



4
 

RDT F 2-7T 
P

age 
95 

C
 

0
 

c
 

" . - n
 

- 
.5 



R
 

.. k
 

a, 
-P

 

GI a, 
a
 0
 

V
 a, 

N
 

.rl 
m

 
0
 

r
l 

A
 

m
 

% 2 

RDT F 2
-7

~
 

Page 
96 

i
 

031d
333V

 
30 

01 
03193d

X
3 6101 

3
0

 
lN

3
3

Y
3

d
 



RDT F 2
-
7
~
 

Page 
97 

h
 

n
 

c
 

A
 

n
 

a
 a, 2 *A
 

-P
 

d 0
 

u
 

v
 

2
 

.. k
 

a, 
c, 
9
 

a, 
I-rl 

aJ a 0
 

V
 

a, 
N

 
.d

 
m

 
aJ 
rl 

$ m
 

031d
333V

 
38 

01 
a3133d

X
3 SI01 

4
0

 lN
3

3
M

3
d

 



RDT F 2
-
7
~
 

Page 
98 

0
 

.. k
 

aJ 
-P

 
+
I, 
aJ 4
 

aJ 

V
 

aJ N
 

.ri 
m

 
aJ 
r

i
 

2 $ m
 

i
 

Y
 

. f 

031d3330 30 
01 

a3133d
X

3 
$101 

3
0

 
lN

3
3

M
3

d
 



RDT F 2
-
7
~
 

Page 
99 

r n
 

n
 

a
 a, 2 4 c, d
 

0
 
0
 

0
 

v
 

.. k
 

a, 
t-' 
t-' 
a, 
4
 

a, 
a
 0 

V
 a, 

N
 

.ri 
tn a, 
r
l 

8 m
 

C
 

- c U
 

0
 

- 
.E 

a31d333Q 
38 

01 
03133dX3 

SI01 
30 

lN3383d 



RDT F 2
-
7
~
 

Page 
100 

,. 

P
i 

.. k
 

a, 
-P

 
-P

 

s a, 
d
 0
 

V
 a, 

N
 

.rl 
rn a, 
rl 

8 rn 
e
 

*
 

P 

031d
333V

 
38 

01 
03133d

X
3 SI01 

d
o 

lN
33M

3d
 



RD
T F 2

-7
~

 

Page 
101 

031d
3330 38 

01 
0313M

X
3 
SI01 

3
0

 
lN

3
3

Y
3

d
 



PE
R

C
EN

T 
O

F 
LO

TS
 

EX
PE

C
TE

D
 

TO
 

B
E 

A
C

C
EP

TE
D

 

0
. . 

E f -. a
-

 
Y

 
V

 n
 = a 

H
 z H
 
0
 

Z
 c
 

.. 0
 

Z
 



RDT F 2-7T 

P
age 

103 

A
 

.. 

c
 

s L
 
.I 
0
 

n
 

E Im 3
 

v
)
 

LA 
0
 

J
 

a
 

ZJ 
0
 

t
 

031d
333V

 
30 

01 
03133d

X
3 
S101 

30 
lN

3
3

Y
3

d
 

- 0
 

6 
c
 

C
 

b - . 9 . 2 - . K E
 

0
 



TABLE 5: ACCEPTANCE CRITERIA FOR VARIABLES SAMPLING PLANS - UNKNOWN STANDARD DEVIATION 

I Acceptable  Quality Levels  
Sample 

s i z e  
Sample  s i z e  
code l e t t e r  .65 

M 
-- 

1.50 

M 
- 6.50 

M 

1 .oo 
M 

v 
1.53 

3.32 

3.55 

3.26 

4.00 

M 

10.00 

M 

15.00 

M 

.15 

M 

.40 

M 

2.50 

M 
.04 .25 

M -c 0.422 

0.716 

M 

1.06 1 
1.30 

v 
5.50 

7.59 

10.92 

18.86 

16.45 

26.94 

22.86 

33.69 

29.45 

3 

4 

40.47 

36.90 

33.99 

30.50 

27.57 

5 

7 

10 

1 5  

20 

25 

-- 

1.33 

2.14 

2.17 

5.83 

5.35 

4.77 

9.80 

8.40 

7.29 

14.39 

12.20 

10.54 

20.19 

17.35 

15.17 

26.56 

23.29 

20.74 

18.94 

18.03 

17.51 

17.24 

16.65 

16.61 

0.349 

0.503 

0.544 

0.551 

0.186 0.312 

0.228 0.365 

0.250 0.380 

0.280 0.413 

0.264 0.388 ! 0.275 0.401 

0.099 

0.135 

0.155 

1.31 

1.29 

1.29 

3.05 

2.95 

2.86 

4.31 

4.09 

3.97 

6.56 

6.17 

5.97 

9.46 

8.92 

8.63 

25.61 

24.53 

23.97 

23.58 

22.91 

22.86 

13.71 

12.99 

12.57 

12.36 

11.87 

11.85 

0.818 

0.846 

0.877 

0.879 

0.847 

0.873 

0.789 

0.720 

0.689 

0.638 

0.637 

2.11 

2.05 

2.00 

1.98 

1.87 

1.88 

30 

35 

40 

0.179 

0.170 

0.179 

0.581 

0.535 

0.566 

1.29 

1.23 

1.26 

2.83 

2.68 

2.71 

3.91 

3.70 

3.72 

5.86 

5.57 

5.58 

8.47 

8.10 

8.09 

P 

50 

7 5  

100 

0.163 

0.147 

0.145 

0.503 

0.467 

0.447 

1.17 

1.07 

1.02 

1.71 

1.60 

1.53 

2.49 

2.29 

2.20 

3.45 

3.20 

3.07 

5.20 

4.87 

4.69 

7.61 

7.15 

6.91 

11.23 

10.63 

10.32 

15.87 

15.13 

14.75 

22.00 

21.11 

20.66 

20.02 

19.92 

150 

200 

0.949 

0.945 

1.43 

1.42 

2.89 

2.87 

4.43 

4.40 

6.57 

6.53 

9.88 

9.81 

14.20 

14.12 

0.134 

0.135 

0.413 

0.414 

2.05 

2.04 

All  AQL and t ab le  values  are i n  p e r c e n t  defect ive.  
U s e  f i r s t  s ampl ing  plan below a r r o w ,  that  i s ,  both s a m p l e  s i z e  as well  as M value. I s i z e ,  e v e r y  item in t h e  lot  must be inspected.  

When s a m p l e  s i z e  equals  o r  exceeds lot  



RDT F 2-7T 

Page 105 

- 
203 - 

50.00 

46.02 

42.08 

38.22 

37.84 

37.46 

37.08 

36.71 

36.33 

35.w 

35.58 

35.21 

34.84 

- 
34.47 

34.10 

33.74 

33.37 

33.01 

32.65 

32.29 

31.93 

31.58 

31.22 

~ 

30.81 

30.52 

30.17 

29.82 

29.u) 

29.u 

28.79 

28.45 

28.U 

27.71 

- 
27.c; 

27.u 

26.78 

26.45 

26.12 

25.m 

25.48 

25.16 

24.84 

24.52 
L 

~~~ 

TABLE 6 :  TABLE FOR ESTIIWTING THE LOT PERCENT DEFECTIVE U S I N G  STANDARD 

0 
.1 

.2 

.3 

.31 

.32 

.33 

.Y 

.35 

.36 

.37 

.38 

.39 

.40 

.u 

.42 

.u 

.u 

.u 

.46 

A 7  

.a 
A 9  

.50 

.51 

.52 

.53 

.54 

.55 

.56 

3 7  

.58 

.59 

.60 

.61 

.62 

.63 

.64 

k . 3  

50.00 
4 7 . 2  

44.46 

41.63 

41.35 

41.06 

40.71 

40.49 

40.20 

39.91 

39.62 

39.33 

39.03 

38.74 

38.45 

38.U 

37.83 

37.56 

37.26 

36.W 

36.66 

36.35 

36.05 

35.75 

3 5 . U  

35.U 

34.82 

34.51 

34.x) 

33.88 

33.57 

p.25 

32.93 

32.61 

32.28 

31.W 

31.63 

31.30 

DEVIATION METHOD 

-1. sin - 
25 

50.00 

46.06 

42.16 

38.33 

37.95 

37.58 

37.m 

36.83 

36.45 

36.08 

35.n 

35 .Y 

34.w 

- 

- 
34.60 

34.24 

33.81 

33.51 

33.u 

32.79 

32.U 

32.07 

31.72 

31.36 

- 
4 

50.00 
46.67 

43.33 

40.al 

39.67 

39.33 

39.00 

38.67 

38.33 

38.00 

37.67 

37.33 

- 

37.00 

- 
5 

50.00 
4 6 . U  

42.90 

39.37 

39.02 

38.67 

38.32 

37.97 

37.62 

37.28 

36.93 

36.58 

36.23 

- 
- 

7 

50.00 

46.26 

U.54 

38.87 

38.50 

38.l4 

37.78 

37.42 

37.06 

36.69 

36.33 

35.98 

35.62 

- 
- 

10 - 
50.00 

46.16 

42.35 

38.60 

38.23 

37.86 

37.49 

37.12 

36.75 

36.38 

36.02 

35.65 

35.29 

- 
u 

50.00 

46.10 

42.24 

3 8 . U  

38.06 

37.69 

37.31 

36.94 

36.57 

36.20 

35.83 

35.46 

35.m 

- 
- 

20 

50.00 

46.08 

42.19 

38.37 

37.99 

3’1.62 

37.24 

- 

36.81 

36.49 

36.12 

35.75 

35.38 

35.01 

- 
30 - 

m.m 
46.05 

42.u 

38.31 

37.93 

37.55 

37.18 

36.m 

36.43 

36.05 

35.69 

35.31 

Y.% 

- 
35 

50.00 

46.m 
U.U 

38.29 

37.91 

37.54 

37.16 

36.78 

36.41 

36.04 

35.66 

35.29 

34.93 

- 
- 
40 - 

50.m 
46.- 

42.U 

38.28 

37.90 

37.52 

3 7 . u  

3 6 . n  

36.44 

36.02 

35.65 

35.28 

34.91 

- 
m 

50.m 
- 
46.04 

42.11 

38.27 

37.89 

37.51 

37.u 

36.75 

36.38 

36.01 

35.63 

35.26 

34.89 

- 
75 - 
50.00 
46.a 

U.Io 

38.25 

37.87 

37.49 

3 7 . u  

36.73 

36.36 

35.98 

35.61 

35.24 

34.81 

- 
100 - 

w.m 
46.03 

42.09 

38.2 

37.86 

37.a 

37.10 

36.72 

36.35 

35.w 

35.60 

35.23 

34.86 

- 
150 - 

50.00 

46.02 

U.08 

38.22 

37.84 

37.46 

37.09 

36.71 

36.33 

35.w 

35.59 

35.22 

34.m 

- 
n.a 
34.U 

33.74 

33.38 

33.02 

32.M 

32.30 

31.W 

31.58 

31.23 

36.67 

36.33 

36.00 

35.67 

35.33 

35.00 

34.67 

34.33 

34.00 

33.67 

35.68 

35.54 

35.19 

34.85 

34.50 

34.16 

33.81 

33.47 

33.12 

32.78 

35.26 

34.90 

34.55 

34.19 

33.w 

33.49 

3 3 . u  

32.78 

32.43 

32.08 

34.93 

34.57 

34.21 

33.83 

33.49 

33.u 

32.78 

32.42 

32.m 

31.72 

34.73 

34.37 

34.00 

33.66 

33.28 

32.92 

32.57 

32.21 

31.83 

31.50 

34.u 

34.28 

33.92 

33.56 

33.m 

32.86 

32.48 

32.U 

31.77 

31.41 

34.58 

34.21 

33.85 

33 .48 

3 3 . u  

32.76 

32.40 

32.04 

31.69 

31.33 

34.56 

34.19 

33.83 

33.46 

33.m 

32.74 

32.38 

32.02 

31.67 

31.31 

- 
30.% 

30.61 

30.26 

29.91 

29.57 

29.22 

28.M 

28.54 

28.m 

27.81 

- 
27.53 

21.x) 

26.m 
26.54 

x.21 

25.68 

25.56 

25.24 

24.92 

ab.60 

34.54 

34.18 

33.a 

33.45 

33.09 

32.73 

32.37 

32.01 

31.65 

31.30 

34.53 

34.16 

33.79 

33.43 

33.07 

32.71 

32.35 

31.99 

31.63 

31.28 

34.m 

34.u 

33.77 

33.44 

33.w 

32.69 

32.32 

31.W 

31.61 

31.25 

34.49 

34.12 

33.76 

33.39 

33.03 

32.67 

32.31 

31.95 

31.60 

31.24 

33.33 

33.00 

32.67 

32.33 

32.00 

31.67 

31.33 

31.00 

30.67 

30.33 

- 
30.00 

29.67 

29.33 

29.00 

28.67 

28.33 

28.00 

n .67  

27.33 

27.00 - 

32.U 

32.10 

31.76 

31.42 

31.08 

30.74 

30.40 

30.06 

29.73 

29.39 

- 
29.0s 

28.72 

28.39 

28.m 

21.72 

2.39 

27.06 

26.73 

26.40 

26.07 - 

31.74 

31.39 

31.04 

30.70 

30.36 

30.01 

29.67 

29.33 

28.99 

28.66 

- 
28.32 

27.98 

27.65 

27.32 

26.99 

26.66 

26.33 

26.00 

25.68 

25.35 

31.37 

31.02 

30.67 

30.32 

29.98 

29.64 

29.29 

28.m 

28.61 

28.28 

31.U 

30.90 

m.45 

30.m 

29.76 

29.41 

29.07 

28.73 

28.39 

28.05 

31.06 

30.n 

m.36 

30.01 

29.67 

29.32 

28.98 

28.64 

28.30 

27.w 

31.01 

30.66 

30.31 

29.w 

29.62 

29.n 

28.93 

28.59 

28.25 

27.92 

30.- 

30.63 

30.28 

29.93 

29.59 

29.24 

28.90 

28.56 

28.22 

27.89 

30.95 

30.60 

30.25 

29.90 

29.55 

29.21 

a.m 
28.53 

28.19 

27.85 

30.93 

30.57 

30.23 

29.80 

29.53 

29.19 

28.85 

28.51 

28.17 

27.63 

30.90 

30.55 

30.20 

29.85 

29.51 

29.16 

2a.m 

28.48 

28.u 

27.81 

30.89 

30.54 

30.19 

29.84 

29.49 

29.15 

28.81 

28.47 

28.u 

27.79 

3o.m 

30.52 

30.17 

29.83 

s.48 

29.U 

28.79 

28.45 

28.E 

77.78 

27.94 

27.60 

27.21 

26.94 

26.61 

26.28 

25.W 

25.63 

25.31 

24.99 

27.72 

27.39 

27.05 

26.72 

26.39 

26.m 

25.74 

25.42 

25.m 

2 .78  

27.63 

27.30 

26.W 

26.63 

26.31 

25.98 

25.66 

25.33 

25.01 

24.70 

27.5s 

27.25 

26.92 

26.59 

26.26 

25.92 

25.61 

25.29 

24.97 

24.65 
_. 

27.55 

27.22 

26.89 

26.56 

26.23 

25.m 

25.m 

25.26 

ab.94 

ab.62 

27.52 

27.18 

26.83 

26.52 

26.m 

25.81 

25.55 

25.23 

X.91 

X.59 

27.x 

27.16 

26.0 

26.m 

26.U 

25.85 

25.53 

25.11 

X.m 

24.57 

27.47 

27.u 

26.81 

26.48 

26.u 

25.63 

25.51 

25.19 

24.m 

24.55 

27.U 

27.u 

26.m 

26.47 

26.u 

25.m 

25.49 

25.17 

ab.& 

2 . 5 4  

27.45 

27.u 

26.71 

26.45 

26.u 

25.m 

25.u 

25.u 

24.84 

24.53 

Y 

4 

(continued) 
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p . 3  

.m 29.27 

.71 28.92 

.72 28.57 

.73 28.22 

,74 27.86 

.75 27.50 

.76 n.u 

.n 2 6 . n  

.78 26.39 

26.67 

26.33 

26.W 

25.67 

25.33 

25.00 

a . 6 7  

a.33 

Z.00 

.79 

.m 

.ai  

.82 

.83 

.84 

.m 

.86 

.81 

-88 

.89 

.90 

.91 

.92 

.93 

.91 

.95 

.% 

.97 

.99 

.99 

1.W 

1.01 

1.02 

26.02 23.67 

25.64 23.33 

25.25 23.00 

Z.86 22.67 

Z . 4 7  22.33 

a.07 22.M 

23.67 21.67 

23.26 21.33 

22.84 21.00 

22.42 20.67 

21.99 20.33 

a . 5 5  2o.m 

21.ll 19.67 

23.66 19.33 

P.23 19.03 

19.74 18.67 

19.25 18.33 

18.76 18.W 

18.25 17.67 

17.74 17.33 

17.21 17.W 

16.67 16.67 

16 .U 16.33 

15.53 16.W 

TABLE 6: TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD 
DEVIATION METHOD (continued) 

-le Sire - 
m - 

24.21 

23.90 

23.59 

23.28 

22.98 

22.67 

22.37 

22.08 

21.78 

21.49 

r: - 
25 - 

a.33 

a . 0 2  

23.71 

23.40 

23.09 

22.79 

22.48 

22.18 

21.89 

21.59 

- 
5 
- 

7 
- 
10 
- 

u 
- 

150 
_. 

24.21 

23.90 

23.59 

23.29 

22.98 

22.68 

22.38 

22.08 

21.78 

21.49 

20 - 

a.38 

24.06 

23.75 

23 .U 

23.u 

22.83 

22.52 

22.22 

21.92 

21.63 

x) - 

24.31 

23.99 

23.68 

23.37 

23.07 

22.76 

22.46 

22.16 

21.86 

21.57 

35 - 

24.29 

23.98 

23.67 

23.36 

23.05 

22.75 

2 2 . u  

22 .U 

21.85 

21.55 

LO - 

24.28 

23.96 

23.65 

23.34 

23.w 

22.73 

22.43 

22.u 

21.84 

21.54 

50 - 

24.26 

23.95 

23.64 

23.33 

23.02 

22.72 

22.42 

22.12 

21.82 

21.5s 

75 .- 

a.24 

23.92 

23.61 

23.31 

23.M 

22.70 

22 .a 
22.10 

21.80 

21.51 

1M - 

24.3 

23.91 

23.60 

23.20 

22.99 

22.69 

22.39 

22.09 

21.79 

21.50 

25.74 

25.41 

25.W 

Z . 7 6  

24.U 

Z.U 

23.79 

23.47 

23.u 

22.83 

25.03 

x . 7 1  

x . 3 9  

21.07 

23.75 

23.U 

23.12 

22.81 

22.50 

22.19 

Z . 6 7  

a . 3 5  

a.03 

23.72 

23.41 

23.10 

22.79 

22.48 

22.18 

21.81 

a . 4 6  

a.u 
23.m 

23.52 

23.21 

22.90 

22.60 

22.30 

21.99 

21.70 

22.51 

22.19 

21.m 
21.56 

2 1 . a  

20.93 

20.62 

20.31 

20.00 

19.69 

- 
19.38 

19.07 

18.W 

18.46 

18.16 

17.86 

17.56 

17.25 

16.W 

1 6 . a  

21.88 

21.M 

21.27 

20.97 

20.67 

20.37 

20.07 

19.78 

19.48 

19.19 

- 
18.90 

18.61 

18.33 

18.w 
17.76 

17.48 

17.20 

16.92 

16.65 

14.37 

21.57 

21.27 

20.98 

23.68 

20.39 

20.10 

19.81 

19.52 

19.23 

18.95 

- 
18.67 

18.39 

u.11 

17.84 

17.57 

17.29 

17.03 

16.76 

16.49 

16.23 

21.40 

21.10 

20.81 

20.52 

20.23 

19.91 

19.66 

19.38 

19.10 

18.82 

21.33 

21.04 

33.75 

20.46 

20.17 

19.89 

19.60 

19.32 

19.04 

rs.77 

21.29 

2.m 

a n  
23.42 

20 .U 

19.86 

19.57 

19.30 

19.02 

18.74 

21.21 

P . 9 8  

20.69 

20.40 

10.12 

19.84 

19.56 

19.20 

19.m 

18.73 

21.26 

20.97 

20.68 

23.39 

23.11 

19.82 

19.54 

19.27 

18.99 

18.72 

- 
18.45 

18.18 

17.92 

17.65 

17.39 

17 .U 

16.88 

16.62 

16.37 

l6.U 

21.25 

20.W 

20.67 

20.38 

20.10 

19.82 

19.54 

19.26 

18.98 

18.71 

t1.23 

20.94 

20.65 

20.37 

P . 0 9  

19.80 

19.53 

19.25 

18.98 

18.70 

21.22 

20.93 

2.3.64 

20.35 

20.m 

19.79 

19.51 

19.24 

l e . %  

18.69 

21.21 

20.92 

P.63 

20.35 

20.06 

19.78 

19.51 

19.23 

18.W 

18.69 

21.23 

20.91 

20.62 

20.34 

20.06 

19.78 

19.50 

19.22 

18.95 

18.68 

21.20 

P . 9 1  

P . 6 2  

20.y 

20.05 

19.77 

19.50 

19.22 

18.95 

18.68 

18.54 

18.27 

18.00 

17.73 

17.46 

17.20 

16.91 

16.68 

16.42 

l6.u 

l8.m 

la.22 

17.W 

17.69 

17.43 

17.17 

16.91 

16.65 

16.39 

16.Y 

18.47 

18.20 

17.W 

17.67 

17.41 

17.U 

16.89 

16.63 

16.38 

14.U 

- 
15.88 

u . 6 3  

u . 3 9  

u.u 
U.91 

14.67 

14.U 

u.21 

u.96 

u . 7 5  

18.46 

18.19 

17.92 

17.66 

17.40 

17 .U 

16.88 

16.63 

16.37 

1 6 . U  

- 
u.88 

u . 6 3  

u.39 

15.U 

14.91 

U.67  

l4.U 

14.21 

u.96 

U.75 

l E . U  

18.17 

17.91 

17.65 

17.39 

17 .U 

16.81 

16.62 

16.37 

l6.U 

18.43 

18.17 

17.90 

17.64 

17.38 

17.l2 

16.81 

16.61 

16.36 

1 6 . U  

18.42 

18.16 

i 7 . m  

17.63 

17.37 

17.12 

16.86 

16.61 

16.36 

16 .U 

18.42 

18.15 

17.89 

17.63 

17.37 

17 .U 

16.86 

16.61 

16.36 

16 .U 

18.41 

18.15 

17.88 

17.62 

17.36 

17 .U 

16.86 

16.60 

16.36 

1 6 . n  

18.41 

18.15 

17.88 

17.62 

17.36 

17 .U 

16.m 

16.60 

16.36 

16.U 

16.36 

16.07 

U.78 

15.48 

15.19 

14.91 

U.62 

l4.33 

14.W 

U.76 - 

16.U 

u.m 
u.56 

u.30 

l5.03 

14.n 

U.51 

l4.26 

l4.W 

u.75 

u.97 

l5 .72 

u . 4 6  

u.21 

U.96 

u.n 
u.46 

U.22 

u.97 
u.73 

U.91 

u.66 

U.41 

U.17 

14.92 

U.68 

l4.U 

Y.23 

u.97 

u . 7 4  

u . 8 9  

u.t.6 

u.40 

l3.u 
U.91 

U . 6 7  

u.u 
U.23 

U.97 

u . 7 4  

u.m 
u . 6 3  

u 3 9  

l5.u 

14.91 

U.67  

u.u 
14.21 

u.96 

U.76 

u.m 
u.63 

15.39 

u.u 
14.91 

14.68 

u.u 
u . 2 1  

U.99 

U.76 

u.81 

15.63 

15.38 

u.u 
U . 9 1  

U.68 

u . 4 5  

U.22  

u.99 

u.n 

u.87 

33.62 

u.38 

u . 1 5  

U.91  

U.68 

U.45 

l4.22 

U.99 

u.n 

15.87 

u.62 

u.38 

u . 1 5  

U . 9 1  

l4.68 

u . 4 5  

U.22 

14.W 

u.n 

u . m  
u.62 

15.38 

u.u 
14.91 

U.68 

u . 4 5  

U.22 

14.w 

u . 7 0  

u .81 

u.67 

u.38 

u.u 
U.91 

U.68 

u . 4 5  

14.23 

14.w 

u.m 
n 

( c on t i nu ed ) 
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30 

u.53 

U.31 

u.09 
12.81 

12.66 

.2.45 

12.Z 

.2.03 

.1.82 

.1.62 

L.42 

l.22 

.1.03 

.O.& 

.o.b( 

10.46 

10.27 

10.09 

9.90 

9.72 

9.55 

9.37 

9.20 

9.03 

8.86 

8.69 

8.53 

8.37 

8.21 

8.05 

7.90 

7.74 

7.59 

7.44 

7.30 

7.15 

7.01 

6.67 

6.73 

6 . a  

35 

U.% 

U.31 

U.10 

12.88 

12.67 

12.46 

12.25 

l 2 . w  

11.& 

11.63 

11.43 

1l.Z 

11.w 
10.85 

10.66 

10.47 

10.29 

10.10 

9.92 

9.74 

9.57 

9.39 

9.22 

9.05 

8.88 

8.72 

8.35 

8.39 

8 . a  

8.08 

’7.92 

7.77 

7.62 

7.47 

7.33 

7.18 

7.W 

6.90 

6.77 

6.63 

1.11 

1.12 

l.U 

1.U 

1.15 

1.16 

1.17 

1.18 

1.19 

1.m 

1.21 

1.22 

1.23 

1.z 

1.25 

1.26 

1.27 

1.28 

1.29 

l.M 

1.31 

1.32 

1.33 

1.34 

1.35 

1.36 

1.37 

1.38 

1.39 

1.43 

1.41 

1.42 

1.43 

1.44 

1.45 

1.L6 

1.47 

1.48 

1.49 

8.89 

7.82 

6 . a  

5.08 

0.29 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.M 

0.00 

0.00 

0.00 

0.00 

0.m 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.03 

0.M 

TABLE 6: TABLE FOR ESTIMATING THE LOT PERCEN?‘ DEFECTIVE USING STA?JDARD 
GEVIATION METHOD (continued) 

: 1-7- 
1.10 9.& 

AmD1e sin - 
200 

3.56 

3.34 

3.u 
2.92 

2.70 

2.50 

2.29 

2.09 

1.89 

1.69 

- 

- 

1.49 

1.33 

1.11 

0.92 

0.73 

0.55 

0.37 

0.19 

0.01 

9.83 

- 
9.M 

9.49 

9.32 

9.15 

8.99 

8.83 

8.67 

8.51 

8.35 

8 . a  

- 
8.05 

7.93 

7.75 

7.61 

7.47 

7.33 

7.19 

7.05 

6.91 

6.78 - 

- 
25 

3.52 

3.30 

3.08 

2.86 

2.65 

2 . u  

2.72 

2.02 

1.81 

1.61 

- 

- 
1.41 

1.21 

1.01 

0.81 

0.62 

0.43 

0.25 

0.06 

9.88 

9.70 

- 
9.52 

9.34 

9.17 

9.00 

8.83 

8.66 

8.50 

8.33 

8.17 

8.01 

- 
7.86 

7.70 

7.35 

7 . a  

7.26 

7.11 

6.97 

6.83 

6.69 

6.55 - 

- 
4 

3.33 

3.00 

2.67 

2.33 

2.M 

1.67 

1.33 

1.00 

0.07 

0.33 

- 

- 

0.00 

9.b7 

9.33 

9.00 

8.67 

8.33 

8.00 

7.67 

7.33 

7.00 

- 
6.67 

6.33 

6.00 

5.67 

5.33 

5.00 

4.67 

4.33 

4.00 

3.67 

- 
3.33 

3.00  

2.67 

2.33 

2.00 

1.67 

1.33 

1.00 

.67 

.33 -_ 

- 
5 

- 
LO 

3 . Y  

3.32 

3.10 

2.89 

2.67 

2.46 

2.23 

2.05 

?.% 

1.66 

- 

- 
1.44 

1.25 

1.05 

0.86 

0.67 

0.43 

0.30 

0.U 

9.% 

9.76 

- 

9.58 

9.41 

9.24 

9.07 

8.W 

8.74 

8.57 

8.41 

8.25 

8.10 

- 
7.94 

‘ I .  79 

7 . s  

7.x) 

7.35 

7.21 

7.07 

6.93 

6.79 

6.65 
- 

- 
50 

3.54 

3.32 

3.11 

2.89 

2.68 

2.47 

2.26 

2 .06  

1.85 

1.65 

- 

- 
1.46 

1.26 

1.07 

3.88 

3.69 

5.50 

0.32 

0.U 

9.95 

9.78 

- 

9.60 

9.43 

9.26 

9.09 

8.92 

8.76 

8.W 

8.44 

8.28 

8.U 

- 
7.97 

7.82 

7.67 

7.52 

7.38 

7.2L 

7.10 

6.96 

6.82 

6.69 
- 

- 
75 

3.55 

3 . 3 3  

3.12 

2.90 

2.69 

- 

2.48 

2.28 

2.07 

1.87 

1.67 

- 
1.47 

1.28 

1.09 

0.90 

0.71 

0.52 

0.34 

0.16 

9.98 

9.80 

- 

9.63 

9.46 

9.29 

9 . u  

8.95 

8.79 

8.65 

8 .47 

8.31 

8.16 

- 
8.01 

7.86 

7.71 

7.36 

7.42 

7.28 

7 . u  

7.00 

6.86 

6.73 - 

- 
100 

3.53 

3.34 

3.12 

2.91 

2.70 

2.49 

2.28 

2.08 

- 

1.88 

1.68 

- 

1.48 

i.3 

1.09 

0.91 

0.72 

0.53 

0.35 

0.17 

9.99 

9.82 

- 

9.64 

9.47 

9.30 

9 . u  

8.97 

8.81 

8.65 

0.49 

8.33 

8.18 

- 
8.02 

7.67 

7.73 

7.38 

7.44 

7.30 

7.16 

7.02 

6.88 

6.7> - 

- 
150 

U.48 

U.23 

12.93 

12.65 

12.37 

12.10 

11.83 

11.56 

11.29 

11.02 

J.49 

9.25 

3.02 

.2.75 

2.51 

.2. 27 

.2.03 

1.79 

.1.36 

1.33 

- 
.1.10 

.o . 87 

0.65 

.0.42 

.o . M 

u.50 

U.26 

u.03 

12.80 

12.57 

12.34 

12.12 

11.90 

11.68 

11.46 

U.51 

U.28 

U.05 

v.83 

12.61 

.2.39 

12.18 

.l.% 

.1.75 

.1.% 

- 
L.34 

.1.u 

.O .93 

.0.73 

10.53 

10.34 

10.15 

9.% 

9.77 

9.58 

3.52 

3.29 

3.07 

2.85 

2.63 

2.42 

2.21 

2.00 

1.79 

1.58 

- 
1.38 

1.18 

0.98 

0.78 

0.59 

0 . a  

0.2l 

0.02 

9.ffi 

9.65 

J .56  

J.34 

-3.12 

.2.91 

.2.70 

.2.49 

.2.29 

.2.08 

.1.88 

.l. 69 

i 

LO. 76 

10.50 

10.21 

9.97 

9.72 

9.46 

9.21 

8.96 

8.71 

8.46 

11.a 

11.03 

10.82 

10.61 

10.41 

0.21 

0.03 

9.81 

9.61 

9 . u  

- 
9.22 

9.03 

8.85 

8.66 

8.48 

8.30 

8.12 

7.95 

7.77 

7 . a  

- 
7 .u 
7.27 

7.10 

6.94 

6.78 

6 .U 

6.47 

6.32 

6.17 

6.02 
- 

.1.49 

L.30 

L.10 

.O .91 

0.73 

.o . % 

.0.36 

.o .18 

.o.m 
9.83 

9.98 

9.77 

9.55 

9.34 

9 . u  

- 
8.93 

8.72 

8.52 

8.32 

8.12 

7.92 

7.73 

7.54 

7.35 

7.17 

- 
6.98 

6.80 

6.62 

6 .A5 

6.27 

6.10 

5.93 

5.77 

5.60 

5 .U - 

8.21 

7.97 

7.73 

7.49 

7.25 

7.02 

6.79 

6.56 

6.33 

6.10 

9.40 

9.22 

9.04 

8.86 

8.69 

8.52 

8.35 

8.18 

8.01 

7.85 

- 
7.69 

7.53 

7.37 

7.22 

7.07 

6.92 

6.77 

6.63 

6.48 

6.34 - 

9 . u  

9.30 

9.12 

8.95 

8.78 

8.61 

8.U 

8.28 

8.12 

7.% 

- 
7.80 

7.w. 

7.49 

7.34 

7.19 

7.04 

6.90 

6.75 

6.61 

6.U - 

9.65 

9.48 

9.31 

9.15 

8.98 

8.82 

8.66 

8.50 

8.35 

8.19 

8.W 

7.89 

7.74 

7.60 

7.Lb 

7.31 

7.18 

7 . w  

6.90 

6.77 

5.88 

5.66 

5.44 

5.23 

5.01 

4.81 

4.60 

4.39 

4.19 

3.99 

J 

(continued) 
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TABLE 6 :  TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD 
DEVIATION METHOD (continued) 

- 
w 
or 
QL 
L 

1.5( 

1.51 

1.52 

1.52 

1.54 

1.55 

1.5t 

1.57 

1.58 

1.59 

- 
1.60 

1.61 

1.62 

1.63 

1.64 

1.65 

1.66 

1.67 

1.68 

1.69 

1.73 

1.74 

1.75 

11.76 

1.86 

1.87 

1.88 

1.89 

(continued) 

3 

0.E 

0.00 

0.W 

0.00 

0.00 

0.00 

0.00 

0.M 

0.W 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.P 

- 
0.00 

0.00 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

- 
4 - 

o.a 

0.0: 

0.M 

0.N 

0.N 

0.N 

0.a 

0.E 

0.E 

0.E 

- 
0.E 

0.00 

0.m 

0.W 

0.W 

0.W 

0.00 

0.00 

0.00 

0.00 

- 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

- 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 - 

- 
5 

3.K 

3.61 

3.42 

3.23 

3.05 

2.87 

2.69 

2.52 

2.35 

2.19 

- 

- 

2.03 

1.87 

1.72 

1.57 

1.42 

1.28 

1.15 

1.02 

0.89 

0.77 

- 
0.66 

0.55 

0.45 

0.36 

0.27 

0.19 

0.12 

0.06 

0.02 

0.00 

- 

3 .00  

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

1.M 

1.00 - 

- 
7 

5.21 

5.L 

4 . Y 
4.8; 

4.c 

4.52 

4 . 3  

4.2 

4.H 

3.9t 

- 

- 

3.83 

3.65 

3.55 

3.44 

3.31 

3.15 

3.07 

2.95 

2.84 

2.73 

- 

2.62 

2.51 

2.41 

2.M 

2.20 

2.11 

2.01 

1.92 

1.83 

1.74 

- 

1.65 

1.57 

1.49 

1.41 

1.34 

1.26 

1.19 

1.12 

1.06 

1.99 - 

- 
10 

5 . c  

5.72 

5.55 

5.45 

5.31 

5.U 

5.05 

4.92 

4.79 

4.6.5 

- 

- 
4.54 

4.41 

4.32 

4.18 

4.06 

3.95 

3.84 

3.73 

3.62 

3.52 

- 

3.41 

3.31 

3.21 

3.11 

3.02 

2.93 

2.83 

2.74 

2.66 

2.57 

- 
2.49 

2 . a  

2.32 

2.25 

2.17 

2.09 

2.02 

1.95 

1.88 

1.81 - 

- 
u 

6.a 

6.01 

5.9. 

5.a 

5.u 

5 . s  

5.4: 

5.2 

5.U 

5.01 

- 

- 
4.9; 

4.81 

4.65 

4.5t 

4.4; 

4.3 

4.2: 

4.1: 

4.0: 

3.9.: 

- 

3.84 

3.75 

3.65 

3.5t 

3.u 

3.37 

3.28 

3.20 

3.11 

3.03 

2.w 
2.86 

2.79 

2.71 

2.63 

2.56 

2.48 

2.41 

2 . Y  

2.28 
- 

- 
20 

6 . 3  

6.X 

6.0' 

5.9.: 

5.81 

5.65 

5.5t 

5 .u 
5.32 

5 . x  

- 

- 
5 .E 

4.97 

4.86 

6.75 

4.64 

4.53 

6.43 

4.32 

6.22 

4.12 

- 
6.02 

3.93 

3.83 

3.74 

3.65 

3.56 

3.47 

3.38 

3.30 

3.21 

- 
1.u 

3.05 

!.98 

!.%I 

!.82 

!.75 

!.68 

!.61 

!.54 

!.47 
- 

sample size - 
25 

6.41 

6.28 

6.U 

6.02 

5.89 

- 

5 . n  

5.65 

5.53 

5.41 

5.29 

5.17 

5.06 

4.95 

4.84 

4.73 

4.62 

4.52 

4.42 

4.32 

4.22 

- 

4 . u  

4.02 

3.93 

3.& 

3.75 

3.66 

3.57 

3.48 

3 . 4  

3.32 

- 
3.24 

3.16 

3.08 

3.00 

2.93 

2.85 

2.78 

2.71 

2.64 

2.57 
- 

- 
30 

6.46 

6.33 

6.20 

6.07 

5.95 

5.82 

- 

5.70 

5.58 

5 .& 
5.34 

- 

5.23 

5.12 

5.01 

4.90 

4.79 

4.68 

4.58 

4.48 

4.38 

4.28 

- 
4.18 

4 . 0 9  

3.99 

3.90 

3.81 

3.72 

3.63 

3.55 

3.47 

3.38 

- 
3 .30  

3.22 

1.u 

3.07 

1.99 

1.92 

!.85 

l.78 

!.71 

!.64 
- 

- 
35 

6.5C 

6.3t 

6.22 

6.11 

5.98 

5.M 

5.74 

5.62 

5 . x  

- 

5 .)a 

5.27 

5.16 

5.04 

4.w 

4.83 

4.72 

4.62 

4.52 

4.42 

4.32 

- 
4.22 

4.u 

4.04 

3.w 
3.85 

3.77 

3.68 

3.59 

3.51 

3.43 

- 
3.35 

3.27 

3.;9 

3.11 

3.04 

2.97 

2.89 

2.82 

2.75 

2.69 
- 

- 
40 

6.5, 

6.3' 

6.21 

6.1: 

6.0: 

5.a 

5.7t 

5 .e  

5.5: 

5.4: 

- 

5 . x  

5.11 

5 .o: 
4.9: 

4.8t 

4.7: 

4.6: 

4.5: 

4.4: 

4.3: 

- 

4.2: 

4.U 

4.m 

3.9€ 

3.85 

3.K 

3.71 

3.63 

3.54 

3.46 

- 
3.38 

3.30 

3.22 

3.15 

3.07 

3.00 

2.93 

2.86 

2.79 

2.72 
- 

- 
50 

6.55 

6.42 

6.29 

6.17 

6.W 

5.92 

5.80 

5.68 

5.56 

5 .45 

- 

- 
5.33 

5.22 

5.11 

5 .Ol 

4.90 

4.79 

4.69 

4.59 

6 .49 

6.39 

- 

4.30 

6.20 

6.11 

6.02 

3.93 

3.84 

3.76 

3.67 

3.59 

3.51 

- 
1.43 

3.35 

3.27 

1.19 

1.12 

1.05 

!.97 

!.90 

!.83 

!.77 
- 

- 
75 

6.G 

6.47 

6.34 

6.21 

6.09 

5.97 

5.85 

5.73 

5.61 

5.5a 

- 

- 

5.38 

5.27 

5.16 

5.06 

4.95 

4.85 

4.74 

4.64 

4.55 

4.45 

- 

4.35 

4.26 

4.17 

4.08 

3.99 

3.90 

3.81 

3.73 

3.64 

3.56 

- 
3.48 

3.40 

3.33 

3.25 

3.18 

3.10 

3.03 

2.96 

2.89 

2.83 - 

- 
100 

6.62 

6.49 

6.36 

6 . 2  

6.11 

5.99 

5.87 

5.75 

5.64 

5.52 

- 

- 
5.41 

5.30 

5.19 

5.08 

4.98 

4.87 

4 . n  

4.67 

4.5? 

4.47 

- 
4.38 

4.29 

4.19 

6.10 

4.Ul 

3.93 

3.84 

3.76 

3.67 

3.59 

- 
3.51 

3.43 

3.36 

3.28 

3.21 

3.u 
3.06 

1.99 

! .92 

1.85 
- 

- 
150 

6.64 

6.51 

6.X 

6.2t 

6 .E  

6.01 

5.85 

5.7€ 

5.M 

5.54 

- 

- 
5.42 

5.32 

5.21 

5.11 

5 .E  

4.9c 

4.e 

4.7c 

4.G 

4.5C 

- 

6.41 

4.31 

6.22 

:.u 
:.oL 

3.95 

3.87 

3.78 

3.70 

3.63 

- 
1.54 

1.46 

1.311 

1.31 

1.23 

1.16 

1.09 

1.02 

'.95 

'.E8 
- 

- 
200 

6.61 

6.5. 

6.3' 

6.2' 

6.1: 

0.0. 

5.% 

5.7' 

5.6' 

5 JI 

- 

- 
5.b 

> .3: 

5.2: 

5.1; 

5.0. 

4.9: 

4.0: 

4.71 

4.61 

4.51 

- 

4.4; 

4.3;  

4.2: 

4.u 

4.0: 

3.91 

3.8€ 

3.K 

3.71 

3 . a  

- 
3.55 

3.47 

3.40 

3.32 

3.25 

3.17 

3.10 

3.03 

1.96 

2.90 - 
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0.m 

0.00 

0.m 

0.00 

0.00 

0.00 

0.00 

0.m 

0.m 

0.W 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

o.m 

0.m 

0.m 

0.m 

0.00 

n.m 

0.00 

0.00 

0.00 

0.00 

0 . m  

0.m 

0.m 

0 . m  

0.m 

0.000 

0 . m  

0.m 

0.m 

0 . m  

0.93 

0.87 

o m  
0.76 

0.70 

0.65 

0.60 

0.56 

0.51 

0.47 

0.43 

0.39 

0.36 

0.32 

0.29 

0.26 

0.23 

0.21 

0.18 

0.16 

0 . u  

0.u 

0.10 

0.08 

0.07 

0.06 

o m  

0.04 

0.03 

0.02 

0.ou 
0.010 

0.- 

0.003 

0.m2 

o.mi 
0 . m  

0 . m  

0 . m  

0 . m  

TABL,E 6 :  TABLE FOR ESTIMATING THE LOT PERCENT DEFZCTIVE USING SY'AIdUAHIl 
DEVIATION METHOD (continued ) 

- 
e 
Q 
or 

- 
1.90 

1.91 

1.92 

1.93 

1.94 

1.95 

1.96 

1.57 

1.98 

1.99 

- 

2.03 

2.01 

2.02 

2.03 

2.04 

2.05 

2.06 

2.07 

2.08 

2.09 

- 
2 . l o  

2 . l l  

2.12 

2.19 

2 . u  

2 . u  

2.16 

2.17 

2.18 

2.19 

- 
2.20 

2.21 

2.22 

2.23 

2.24 

2.25 

L.26 

2.27 

2.28 

2.29 - 

- 
40 

2.65 

2.59 

2.52 

2.46 

2.40 

2.34 

2.28 

2.22 

2.17 

2.11 

- 

- 
2.06 

2.01 

1.95 

1.90 

1.85 

1.80 

1.76 

1.71 

1.66 

1.62 

- 
1.58 

1.53 

1.49 

1.45 

1.41 

1.37 

1 . 3  

1.30 

1.26 

1.23 

- 
1.19: 

1.1% 

1.2 

1.092 

1.061 

1.031 

1.001 

0.97: 

0.942 

0.91: - 

- 
75 
- 

100 
- 

150 
- 
2m 

2.83 

2 . n  

2.70 

2.64 

2.58 

2.52 

2.46 

2.40 

2 . 3  

2.29 

2.23 

2.18 

2 . u  

2.08 

2.03 

1.98 

1.93 

1.88 

1.W. 

1.79 

- 
1.75 

1.70 

1.66 

1.62 

1.58 

1.54 

1.50 

1.46 

1 .42 

1.39 

- 
1.35; 

1.311 

1 . W  

1.2x 

1.211 

1 . m  

1 . u :  

1 . m  

1 . W  

1.06: - 

- 
35 

2.62 

2.56 

2.49 

2.43 

2.37 

2.31 

2.25 

2.19 

2 . u  

2.08 

- 

- 
2.03 

1.97 

1.92 

1.87 

1.82 

1 . n  

1.72 

1.68 

1.63 

1.59 

1.54 

l.x 
1.40 

1.42 

1.38 

1.34 

1.30 

1.27 

1.23 

1.x) 

- 
1.161 

1 . m  

1.09: 

1.06: 

1.03; 

1.00; 

3.97; 

3.w 

3.9x 

3.86; - 

- 
50 

2.70 

2.63 

2.57 

2.51 

2.45 

2.39 

2.33 

2.27 

2.21 

2.16 

- 
2.10 

2.05 

2.00 

1.95 

1.90 

1.85 

1 . m  

1.76 

1.71 

1.66 

1.62 

1.58 

1.54 

1.50 

1.46 

1.42 

1.38 

1 . X  

1.30 

1.27 

- 
1.233 

1.199 

1.166 

1 . U  

1.102 

1.071 

1.041 

1 . o l l  

0.982 

0.954 - 

- 
3 4 20 

2.40 

2.34 

2 . n  

2.21 

2 . u  

2.09 

2.03 

1.97 

1.92 

1.86 

- 

- 
1.81 

1.76 

1.71 

1.66 

1.6l 

1.56 

1.51 

1.47 

1.42 

1.38 

- 
1 . Y  

1.30 

1.26 

1.22 

1 . U  

1 . U  

1 . lo  

1 .m 

1.03 

1.00 

25 

2.51 

2 . u  

2.38 

2.32 

2.25 

2.19 

2 . u  

2.08 

2.02 

1.97 

- 

- 
1.91 

1.86 

1.81 

1.76 

1.71 

1.66 

1.61 

1.57 

1.J2 

1-48 

- 
1.44 

1.39 

1.35 

1.31 

1.28 

1.24 

1.20 

1.16 

l.U 

1.09 

- 
1.W 

1.028 

0.996 

0.965 

0.935 

0.905 

0.876 

0.848 

0.821 

0.794 - 

30 

2.57 

2.51 

2.45 

2.38 

2.32 

2.26 

2.20 

2 . u  

2.09 

2.03 

- 

- 
1.98 

1.93 

1.87 

1.82 

1 . n  

1.73 

1.68 

1.63 

1.59 

1.54 

- 
1.50 

1.46 

1.42 

1.38 

1.34 

1.24 

1.26 

1.22 

1.19 

l.U 

- 
1.m 
1.081 

1.0% 

1.023 

0.992 

0.W 

0.933 

0.904 

0.676 

0.849 - 

10 

1.7J 

1-68 

1.62 

1.56 

- 

1.50 

1.44 

1.38 

1.33 

1.27 

1.22 

1.17 

1 . l 2  

1.07 

1.03 

0.98 

0.5.4 

0.90 

0.86 

0.82 

0.78 

0.74 

0.71 

0.67 

0 . G  

0.61 

0.58 

0.55 

0.52 

0.49 

O.& 

u 
2.21 

2 . u  

2.08 

2.02 

1.96 

1.90 

1.84 

1.78 

1.73 

1.67 

- 

- 
1.62 

1.57 

1.52 

1.47 

1.42 

1.37 

1.33 

1.28 

1-24 

1.20 

1.16 

1 . l 2  

1.08 

1.W 

1.m 
0.97 

0.93 

0.90 

0.87 

0.83 

- 
0.- 

o.m 

0.743 

0 .7U 

0.687 

0.660 

0.634 

0.m 

0.585 

0.m - 

2.76 

2.69 

2.63 

2.57 

2.51 

2.4J 

2.39 

2.33 

2.27 

2.22 

_. 

2.16 

2 . l l  

2.06 

2.01 

l . %  

1.91 

1.86 

1.81 

1 . n  

1.72 

2.79 

2.72 

2.66 

2.60 

2.54 

2.48 

2.42 

2.36 

2.30 

2.25 

2.82 

2.75 

2.69 

2.62 

2.56 

2.50 

2 . u  

2.39 

2.33 

2.27 

0.m 

0.m 

0.00 

0.00 

0.m 

0.m 

0.m 

0.00 

0.m 

0.00 

0.00 

0.00 

0.m 

0.m 

o.m 
0.m 

0.m 

0.m 

0.00 

0.00 

- 
0.m 

0.m 

0.00 

0.m 

0.m 

0.00 

0.m 

0.00 

0.m 

0.m 

2.19 

2 . u  

2.09 

2.04 

1.59 

1.94 

1.89 

1.64. 

1.79 

1.75 

2.22 

2.17 

2.11 

2.06 

2.01 

*.% 

1.92 

1.87 

1.82 

1.78 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.00 

0.00 

0.00 

0.00 

1.68 

1.63 

1.59 

1..55 

1.51 

1.47 

1.43 

1.40 

1.36 

1.32 

- 
1.287 

1.2J3 

1.219 

1.186 

1 . c Y  

1 . U  

1.092 

1.062 

1.033 

L.004 - 

1.71 

1.66 

1.62 

1.J8 

1.54 

1 . m  

1.46 

1.42 

1.39 

1.35 

- 
1.3U 

1.275 

1.245 

1.21: 

1.UC 

1.M 

1 . l l i  

1.0Bi 

1.0% 

1.025 

1.73 

1.69 

1.65 

1 . 6 l  

1.J7 

1.53 

1.49 

1.4J 

1.41 

1.38 

- 
1.340 

1.X5 

1.271 

1.233 

1.205 

1.173 

1 . u 2  

1 . U  

1.062 

1.053 

0.00 

0.m 

0.m 

0.00 

0.m 

0.00 

0.00 

0.00 

0.00 

0.m 

0.m 

0.m 

0.m 

0.m 

0.00 

0.m 

0.00 

0.m 

0.m 

0.00 

- 
0 . m  

0.m 

O.Oo0 

O.OO0 

0 .m 

0.m 

0 . m  

0 . b  

0.m 

0 . m  

O.Oo0 

O.Oo0 

0 . m  

0 .m 

0 . m  

O.Oo0 

0.m 

0.m 

0 . m  

0 . m  

0.43 

0 . 4 E  

0.365 

0.W 

0.3: 

0.321 

0.301 

0.28: 

0.26: 

0 . a  - 

D.968 

D.936 

0.905 

D.BI5 

3.84J 

0.816 

0.789 

D.762 

D.735 

D.7lCl - 

. 

(continued) 
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TABLE 6: TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD 
DEVIATION METHOD (cont inued)  

- 
e 
B. 
01 

- 
2 3  

2.31 

2.32 

2.33 

2.34 

2.35 

2.36 

2.37 

2.38 

2.39 

- 
2 . a  

2.41 

2.42 

2.43 

2 . u  

2.45 

2.46 

2.47 

2 ; u  

2.49 

- 

2.50 

2.51 

2.52 

2.53 

2.54 

2.55 

2.56 

2.57 

2.58 

2.59 

- 
2.60 

2.61 

2.62 

2.63 

2.6: 

2.65 

2.66 

2.67 

2.68 

2.69 - 

Sample s i z e  - 
3 
- 

4 
- 

5 
- 

35 7 10 15 25 30 40 50 75 100 150 

0.m 

0.m 

0.m 

0.W 

0.W 

0.m 

0.W 

O.Oo0 

0 . m  

O.Oo0 

0.W 

0.W 

0 . m  

O.Oo0 

0 . m  

O.Oo0 

O.Oo0 

0 . m  

0 . m  

0 . m  

- 
O.Oo0 

O.Oo0 

0 . m  

0.003 

0 . m  

0 . m  

0.OW 

O.Oo0 

0 . m  

0.m 

0.m 

0.m 

0.m 

0.m 

0.W 

0.W 

0.W 

0.W 

0.W 

0.W 

0.W 

0 .W 

0 . m  

0.W 

O.Ux1 

O.Oo0 

0 . W  

0 .W 

O.Oo0 

0.030 

0.53L 

0.51L 

0.495 

0.474 

0.454 

0.435 

O.4lt 

0.m 

0.381 

0.36c 

0.685 

0.661 

0.637 

0.6U 

0.592 

0.571 

0.550 

0.530 

0.510 

0.491 

0.765 

0.74: 

0.715 

0.69: 

0.67; 

0.65C 

0.62t 

0.6% 

0.58f 

0.564 

0.822 

O.'7W 

0.772 

0.748 

0.724 

0.701 

0.678 

0.656 

0.635 

0.614 

0.861 

0.834 

0.809 

0.784 

0.760 

0.736 

0.7U 

0.691 

0.670 

0 . M  

0. 88L 

0.86; 

0.83 

0.811 

0.787 

0.7E 

0.7U 

0.717 

0.69: 

0.674 

- 
0.65: 

0.632 

0.62 

0.593 

0.575 

0.55t 

0.539 

0.521 

0.505 

0.4ee 

- 

0.473 

0.457 

0.442 

0.428 

0.4U 

0.400 

0.386 

0.373 

0.361 

0.349 

0.927 

0.903 

0.874 

0.848 

0.824 

0.799 

0.776 

0.753 

0.730 

0.709 

- 

9.687 

0.667 

0.6:6 

0.627 

0.608 

0.589 

0.571 

0.553 

3.536 

3.519 

- 

3.503 

3.m 

3.472 

3.457 

3.42 

3.428 

3 .A14 

3.401. 

3.388 

3.375 

0.977 

0.949 

0.923 

0.897 

0.872 

0.847 

0.823 

0.799 

0.777 

0.7% 

- 
0.732 

0.711 

0.691 

0.670 

0.651 

0.632 

0.6U 

0.595 

0.577 

0.560 

- 

0.543 

0.527 

0.511 

0.495 

0.480 

0.465 

0.451 

0.437 

0.424 

0.410 

1.001 

0.974 

0.%7 

0.921 

0.895 

0.m 

0 . w  

0:82i 

0.79s 

0.77 

1.025 

0.997 

0.971 

0.W 

0.915 

0.893 

0.869 

0.845 

0.822 

0.799 

- 

0 . n 7  

0.755 

0.734 

0.713 

0.693 

0.673 

0. 054 

0.635 

0.617 

0.600 

- 

0.582 

0.565 

0.549 

0.533 

0.517 

0.502 

0.467 

0.473 

0.459 

0.U5 

1.037 

1.009 

0.982 

0.956 

0.930 

0.905 

0.883 

0.856 

0.833 

0.810 

0.233 

0.218 

0.203 

0.189 

0.175 

0.163 

0.151 

0.U9 

0.128 

0.118 

- 
0.109 

0.100 

0.091 

0.083 

0.076 

0.069 

0.063 

0.057 

0.051 

0.W6 

0.041 

0.037 

0.033 

0.029 

0.026 

0.023 

0.020 

0.017 

0.015 

0.OU 

0 . m  

0.030 

0 . m  

0.003 

O.Oo0 

O.Oo0 

0.WO 

O.Oo0 

O.Oo0 

0 . m  

0.W 

0.EC 

0.W 

0.m 

0 . m  

0.oOC 

0.W 

0.0X 

0 . m  

0.W 

0 . m  

3.030 

3.ooo 

3.003 

3.003 

3 . m  

3 . m  

3 . m  

3.003 

3 . m  

- 
3.003 

3 . m  

3 . m  

3.030 

1.m 

3.030 

3 . m  

1.003 

l.m 

l.m 

0 . w  

0.332 

0.317 

0.302 

0.288 

0.275 

0.262 

0.Z9 

0.237 

0.226 

~ 

0.2u 

0 . a  

0.193 

0.184 

0.174 

0.165 

0.156 

0 . M  

0.uO 

3.U3 

0.473 

0.455 

0.437 

0.421 

0 . U  

0.389 

n.373 

0.359 

0.344 

0.331 

- 

0.317 

0.304 

0.292 

0.280 

0.268 

0.257 

0.U6 

0.236 

0.226 

0.216 

0.54f 

0.5Z 

0.505 

0.491 

0.474 

0.457 

0 . U  

0.425 

0.405 

0.394 

- 
0.380 

0.366 

0.352 

0.339 

0.326 

0.3U 

0.302 

0.291 

0.279 

0.269 

0.5% 

0.575 

0.555 

0.537 

0.519 

0.501 

0.484 

3.468 

3.452 

3.436 

- 
3.421 

3.407 

3.392 

3.379 

3.365 

3.352 

1.24 

3.327 

3.316 

3 . a  

0.755 

0.733 

0:7U 

0.69i 

0.672 

0.653 

0.634 

0.615 

0.597 

0.580 

- 

0.563 

0.26 

0 . 5 3  

0.5U 

0.499 

0.484 

0.469 

0.455 

0 . 4 1  

0.428 

0.761 

0.766 

0.744 

0.721 

0.703 

0.684 

0.664 

0.646 

0.627 

0.609 

- 

0.592 

0.575 

0.558 

0.542 

0.527 

0.511 

0.496 

0.482 

0.468 

0.4% 

0.628 

0.608 

0.588 

0.569 

0.551 

0.533 

0.516 

0.499 

0.482 

0.466 

0.451 

0.436 

0.421 

0.407 

0.393 

0.379 

0.366 

0.3% 

0.341 

0.330 

O.Oo0 

0.030 

O.Oo0 

O.Oo0 

O.Oo0 

0 . m  

O.Oo0 

O.Oo0 

0.030 

0.WO 

- 

O.Oo0 

0 . m  

O.Oo0 

0 . m  

0 . m  

0.030 

O.Oo0 

0.m 

O.Oo0 

0.030 

O.Oo0 

O.Oo0 

0.003 

0 . m  

0.003 

0.m 

0 . 0  

0 .m 
0 . m  

0 . m  

- 
O.Oo0 

O.Oo0 

0 . m  

0.003 

O.Oo0 

0.DX 

0 . m  

0 . m  

0 . m  

O.Oo0 

O.Oo0 

O.Oo0 

0 . m  

O.Oo0 

0.030 

0 . m  

0.m 

O.Oo0 

O.Oo0 

0.003 

- 
3 . m  

3.030 

3 . m  

3 . m  

O.Oo0 

3 . m  

3.003 

3 . m  

3.m 

3 . m  
- 

1.m 

l.m 

l.m 
1.m 

l.m 
l.m 

1.030 

l.m 
l.m 

1 . m  

0.011 

0.009 

0.008 

0.007 

0.005 

0.005 

0 . m  

0.003 

0.002 

0.002 

3.- 

3.118 

3.112 

3.105 

3 .099  

3.094 

3.088 

3.083 

3.078 

1.073 

0.m 

0.198 

0.189 

0.181 

0.172 

0.165 

0.157 

0.150 

0.U3 

0.U6 

0.258 

0.248 

0.238 

0.229 

0.220 

0.211 

3.202 

3.1% 

3.186 

3.179 

3.293 

3.282 

1.272 

1.262 

1.252 

1.&3 

1.233 

1.m 

1.216 

1.208 

0.318 

0.307 

0.296 

0.285 

0.275 

0.265 

0.256 

O.ZL6 

0.237 

0.229 - 

D.337 

3.325 

2.3U 

3.303 

3.293 

3.282 

3.273 

3.263 

3.2% 

3.U5 

3.363 

1.351 

1.339 

1.328 

1.317 

1.307 

1.2% 

1.286 

1 . 2 n  

1.267 

0.398 

0.385 

0.373 

0.361 

0.350 

0.339 

0.328 

0.317 

0.307 

0.297 

0.415 

0.402 

3.390 

3.378 

3.366 

3.355 

3.344 

3.333 

3.322 

3.312 

0.432 

0.419 

0.406 

0.394 

0.382 

0.371 

0.359 

0.- 

0.338 

0.327 

0.441 

0.428 

0.415 

0.402 

0.390 

0.379 

0.367 

0.356 

0.345 

0.335 

c 

(cont inued)  
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e 

2.70 

2.7: 

2.72 

2.73 

2.74 

2.75 

2.76 

2.77 

2.78 

2.79 

2.80 

2.81 

2.82 

2.83 

2.84 

2.85 

2 . 8 6  

2.87 

2.88 

2.89 

2 . 9 0  

1.91 

2.92 

2.93 

2.x 

2.95 

2.% 

2 . 9 7  

1.98 

z.99 

l.m 

1.01 

1.02 

1.03 

1.06 

1.05 

1.06 

1.07 

1.08 

1.09 

or- 
e 3  

0.m 

0.m 

0.m 

0.m 

O.Oo0 

0 . m  

0.m 

0 . m  

0 . m  

0 . m  

0 . m  

0 . m  

0 . m  

0 . m  

0.m 

0 . m  

0 . m  

0 . m  

0 . m  

0.m 

0.300 

0 . m  

0 . m  

0 . W  

0 . m  

0.W 

0 . m  

0 . m  

0 . m  

0 . m  

0 . m  

0 . m  

0 . m  

0 . m  

0 . m  

0.m 

0 .m 

0 . m  

0.m 

0 . m  

35 

0.220 

0 . 2 u  

0.m 

0.197 

0.189 

0.182 

0.175 

0.168 

0.161 

0.1% 

0.150 

0 . W  

0.U8 

0.U3 

0.128 

0.122 

0.1:a 

0 . l U  

0.108 

3.w 

3.1m 

3.096 

3.092 

3.m 

3 . W  

3.081 

3 . 0 7 7  

1.074 

1.071 

1.068 

1.065 

1.562 

1.059 

1.057 

1.0% 

3.052 

1.050 

1.w7 

1.045 

1.043 
I 

40 

0.- 

0.m 

0.219 

0 .2u  

0.204 

0.1% 

0.189 

0.182 

0.175 

0.169 

0.161 

0.U6 

0.150 

0 .U5  

0.U9 

0 . u  

0.m 

0.1% 

0.119 

0.lU 

0.110 

0.106 

0.101 

0.097 

0.093 

0.090 

0.086 

0.083 

0.073 

0.076 

0.073 

0.070 

0.067 

0.w 

0.061 

0.059 

0.056 

0.0% 

0.052 

0.049 

TABLE 6 :  TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD 
D E V I A T I O N  METHOD (cont inued)  

-1. S I U  
nn - 

4 

0.m 

0.m 

0.m 

0.m 

O.Oo0 

0.Om 

0.WO 

O.Oo0 

0 . m  

0.KO 

- 
- 

5 
- 

7 

0 . a  

0.m 

0.m 
0 . a  

0.m 

0.m 

0.m 

0 . a  

0.W 

0.W 

- 

- 
0 . a  

0.m 

O.@X 

0.m 

0.00C 

0.WC 

0 . m  

0.CU 

0.m 

0 . m  

- 
10 

- 
50 
- 

75 
- 

im 
O.Oo0 

0 . m  

0.WU 

O.Oo0 

0 . m  

0.WO 

0.030 

0 . m  

0 . m  

0 . m  

0.06'1 

0 . W  

0.m 

0.057 

0.053 

0.069 

0 . W  

0.063 

0 . M  

0.037 

0.258 

0.249 

0.241 

0.232 

0.224 

0.216 

0.- 

0.201 

0.1% 

0.18) 

0.268 

0.278 

0.269 

0.260 

0.252 

0.243 

0.235 

0.227 

0.220 

0.212 

0.302 

0.233 

0.283 

0.274 

0.266 

0.257 

0.249 

0.241 

0.233 

0.225 

0.31: 

0.33; 

0.29f 

0.2& 

0.m 

0.271 

0.2G 

0.2% 

0 . 2 4  

0.238 

5.325 

'3.315 

0.305 

0.- 

0.2w 

0.277 

0.269 

0.26c 

0.252 

0 . U  

0. w 
0.m 

O.ll8 

0 . u 2  

0.M 

0.102 

0.097 

0.092 

0 . W  

0.08) 

0.019 

0.075 

0.071 

0.067 

0.065 

0.060 

0.057 

0.0% 

0.051 

0,048 

0.300 

0.192 

0.164 

0.171 

0.170 

0.163 

0.l57 

0 . u 1  

0.l45 

0.U9 

0.U3 

0.128 

0.122 

0.117 

0.112 

0.108 

0.103 

0.099 

0 . W  

0.090 

0.001 

0.Wl 

0.m 

0.m 

0.m 

0.WC 

0.m 

0.m 

O.Oo0 

0 . m  

0.lL 

0.157 

0.151 

0.M 

0.U8 

0.U2 

0.126 

0.121 

i 

0.oOC 

0.m 

0.m 

0 . m  

0 . m  

O.Oo0 

0.020 

0 . m  

0.ooO 

3 . m  

0.035 

3.032 

3.030 

3.C28 

0.026 

3.m 

3.022 

3.020 

3.019 

3.m7 

0.110 

0.105 

0.101 

0.096 

0,092 

0.m 

0.0% 

0.080 

0.076 

0.073 

0.Ul 

0.174 

0.168 

0.162 

0.156 

0 . W  

O.l.45 

0.U9 

0 . u  

0.M 

0.- 

0.198 

0.192 

0.185 

0.179 

0.173 

0.167 

0.161 

0 .U5  

0.M 

0.218 

0.211 

0.20s 

0.197 

0.190 

0 . W  

0.178 

0.172 

0.166 

0.160 

- 
0.155 

0.150 

0 . M  

0 . M  

0.U5 

0.m 

0.126 

0,121 

0.117 

0.1U 

0 . S  

0 . W  

0.21t 

0.209 

0.202 

0.195 

0.189 

0.m 

0 . m  

0.171 

0 . W  

0.229 

0.222 

0.215 

0.208 

3.201 

3.195 

3.188 

3.182 

3.176 

- 
3.171 

3.165 

3.160 

1.154 

3.u9 

I. 144 

1 . w  

1.U5 

1.m 

1.126 

- 
1 .u2  

1.118 

1.W. 

1.110 

1.106 

1.103 

1.099 

1.m 

1.092 

,.om 

0.030 

0.m 

0 . m  

O.Oo0 

0 . m  

0.W 

O.Oo0 

0 . m  

0 . m  

0.WO 

O.Oo0 

O.Oo0 

0.OOO 

0 .m 

0 . m  

O.Oo0 

O.Oo0 

O.Oo0 

0 . W  

0 . m  

0 . m  

0 . m  

3 . m  

3.003 

3 . m  

3 . m  

l.m 

3 . m  

3 . m  

3 . m  

3 . m  

3.m 

1.030 

l.m 

l.m 

l.m 
l.m 

0.W 

0.043 

0.061 

0,038 

O.OJ6 

0.034 

0.032 

0.030 

0.028 

0.M 

0.069 

0.066 

0.063 

0.060 

0.057 

0.0% 

0.051 

0.069 

0.066 

0 . W  

0.087 

0.083 

0.079 

0.076 

0.m2 

3.069 

3.066 

3.063 

3.060 

3.057 

0.125 

0.m 

0.115 

0.111 

0.107 

0.103 

0.099 

0 .095 

0.091 

0.088 

0 . W  

0.M 

0.U5 

0.w 

0.12Y 

0.121 

0.117 

0.112 

0.108 

0.104 

0.165 

0.1a 

3.155 

3 .u9  

D.M 

3.M 

3. L35 

3.w 

3.126 

1.m 

- 
3.118 

3.114 

1.llo 

1.106 

3.102 

3 . 0 9 9  

1.095 

1.092 

3.089 

1.086 

3.016 

1.015 

) .OX3 

1.012 

1.011 

1.010 

l.m 

1.009 

1.W8 

).an 

1.- 

).ox 
).W5 

).a35 

).Ca 

1.Ca 

).WJ 

l.W3 

1.003 

).ax 

0 . m  

0 . m  

0 . m  

O.Oo0 

0 . m  

O.Oo0 

O.Oo0 

0.000 

0.mO 

3 . m  

3 . m  

3 . m  

3.030 

3 . m  

3 . m  

3 . m  

3 . m  

3 . m  

3.m 

3 . m  

O.Oo0 

O.Oo0 

0 . m  

0.m 

0 . m  

O.Oo0 

O.Oo0 

0 . m  

O.Oo0 

- 
0 . m  

O.Oo0 

0.000 

O.Oo0 

O.Oo0 

O.Oo0 

O.m 
0 . m  

0 . m  

0 . m  

1.m 

3 . m  

l.m 

l.m 

l.m 

3 . m  

l.m 
l.m 

1 . m  

3.m 

0.025 

0.02% 

0.022 

0.021 

0.019 

0.018 

0.017 

0.016 

0.015 

0.014 

0.062 

O . M  

3.036 

3.0% 

0.OY 

0.032 

3.030 

3.019 

3.027 

0.026 

3.055 

3.052 

).OM 

3.w 

3.065 

3.CU3 

1.041 

1.039 

3.037 

3.036 

0.0% 

0.081 

0.078 

0.075 

0.072 

0.069 

0.066 

0.W 

0.061 

0.059 

0.101 

0.097 

0.093 

0.090 

0.087 

0.083 

0.m 

0.077 

0.074 

3.072 

0.109 

0.105 

3.101 

3.098 

3.094 

0.091 

3.088 

3.085 

3.081 

3 . 0 1 9  

l.m 

l.m 

1 . m  

l.m 

1 . m  

l.m 

l.m 

1.m 

continued ) 
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TABLE 6 :  TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE U S I N G  STANDARD 
DEVIATION METHOD (continued) 

; 1-T 
3.10 0.m 

*le '?U 
-2 - 

150 

0.083 

0.W 

0.077 

0.074 

0.071 

0.069 

0 . M  

0.W 

0.W 

0.059 

- 

- 
0.057 

0.053 

0.053 

0.051 

0.049 

0.W 

0 . W  

0.W 

0.062 

0.061 

- 
30 

0.034 

0.032 

0.031 

0.029 

0.026 

0.026 

0.025 

0.0% 

0.022 

0.021 

- 

0.020 

0.019 

0.018 

0.017 

0.016 

0.ou 
0.OU 

0.ou 

0.ou 
0.ou 

5 

0.m 

0 . m  

O.Oo0 

0.m 

0.m 

O.Oo0 

0.m 

0.m 

0.m 

O.Oo0 

- 10 

0 . a  

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

- 

- 
0.m 

0.m 

0.m 

0.W 

0.W 

0.m 

O.Oo0 

0 . m  

O.Oo0 

O.Oo0 

20 

0.W 

0.cu 

0.011 

0.oll 

0.010 

0.009 

0.009 

0 . m  

0 . m  

- 

0.007 

- 
3.006 

3.006 

3.005 

3.00) 

3.m 

3.m 

3 . a  

1.m 

1.003 

1.003 

35 

0.061 

0.039 

0.Cl.M 

0.0% 

0.0% 

0.033 

0.031 

0.030 

0.026 

0.027 

- 50 

0.056 

0 . a  

0.052 

0.050 

0 . M  

0.066 

0.064 

0.062 

0 . 0  

0.038 

- 

- 
0.037 

0.035 

0.024 

0.032 

0.031 

0.030 

0.028 

0.M 

0.026 

0.025 

io0 - 
0.076 

0.073 

0.m 

0.068 

0.065 

0.065 

0 . M  

0.058 

0.056 

0.0% 

- 
0.052 

0.0% 

0.048 

0.066 

0.W 

0.063 

0.061 

0.040 

0.038 

0.037 

za, 

0.086 

0.083 

0 . m  

0.077 

0.075 

0.072 

0.069 

0.067 

0.065 

0.062 

- 

- 
0.060 

0.058 

0.0% 

0.0% 

0.052 

0.0m 

0 . M  

0.066 

0.065 

0.063 

7 

O.Oo0 

O.Oo0 

0.m 

O.Oo0 

0 . m  

O.Oo0 

0.m 

0.000 

0.KQ 

0.m 

- 

O.OWl 

0.m 

0 .m 

O S W  

0.000 

0.m 

0 .ax 
0.m 

O.Oo0 

0.000 

O.ax, 

0.m 

O.Oo0 

7.m 

3 . m  

3.m 

3 . m  

3.m 

3.m 

15 - 
0 . a  

0.- 

0.00i 

0 . a  

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

- 
0.001 

O.Oo0 

0.W 

0 . m  

0 . m  

O.Oo0 

0.OW 

3.m 

3.m 

3.m 

1.m 

3.m 

l.m 

l.m 

l.m 
l.m 

1.m 

l.m 

1.030 

1.m 

25 

0.0% 

0.023 

0.022 

0.021 

0.019 

0.018 

0.017 

0.016 

0.015 

0.015 

- 

- 
o.ol.4 
0.ou 

0.012 

0.oll 

0.W 

0.010 

0.009 

0.009 

0.008 

0.008 

0.m 

0 . W  

0.006 

0.006 

0.006 

0.m 

0.005 

0.00) 

0.- 

0 . W  

4 

0.m 

0.m 

0.- 

0.W 

0 . m  

0 . m  

O.Oo0 

0.000 

0 . m  

0.CUJ 

- 

3.m 

3.m 

3.m 

3.m 

3.m 

3 . m  

3.m 

l.m 
3.m 

l.m 

4a 

0.067 

O.W¶ 

0.063 

0.061 

0 . W  

0 . 0 3  

0.036 

0.035 

0.033 

0.032 

- 

0.030 

0.029 

0.027 

0.026 

0.025 

0.02 

0.023 

0.022 

0.021 

0.010 

75 

0.069 

0.066 

0.W 

0.061 

0.059 

0.057 

0.055 

0.053 

0.050 

0.069 

- 

- 
0.067 

0.W5 

0.063 

0.061 

0 . 0  

0.038 

0.037 

0.035 

0 . U  

0.032 

0.031 

0.030 

0.029 

0.027 

0.026 

0.025 

0.0% 

0.023 

0.022 

0.021 

3.11 0.m 

3.12 0.W 

3.u 0.m 

3.U C.mC 

3.15 0.W 

3.16 0.m 

3.17 0.OW 

3.18 0.m 

3.19 O.Oo0 

3.20 0.W 

3.21 0.W 

3.22 0.W 

3.23 0.m 

3.24 0 . m  

3.25 0.W 

3.26 0.033 

3.n 0.m 

3 . a  0.m 

3.29 0 . m  

1.30 0.m 

1.31 0.m 

1.32 0.m 

1.33 0 .m 

1.24 0.m 

1.35 0 . m  

1.36 0.m 

1.37 0.m 

1.38 0 . m  

1.39 0.m 

5.40 0.m 

1.41 0.m 

1.41 0.m 

1.43 0.m 

1.44 0.m 

1.45 0.030 

1.46 0.m 

1.47 0.m 

1.48 0 . m  

1.49 i O.Oo0 

3 

0.m 

0.m 

0.m 

0 . m  

0.030 

0.m 

O.Oo0 

0.000 

O.Oo0 

O.Oc0 

0.026 

0.024 

0.023 

0.022 

0.021 

0.OP 

0.019 

0.019 

0.017 

0.016 

0.015 

0.015 

o.ol.4 
0.ou 

0.OU 

n.ou 

0.011 

3.Oll 

3.010 

1.OU 

).m 
l.m 

>.m 
l.m 

l.m 

l.m 

1.003 

l.m 

l.m 

l.m 

0.m 

O.Oo0 

O.Oo0 

O.Oo0 

0.m 

O.Oo0 

O.OCI3 

O.Oo0 

O.Oo0 

O.Oo0 

3 . m  

3.m 

3.m 

3.m 

3.m 

l.m 
1.m 

1.m 

1.m 

1.m 

- 
l.m 

l.m 
l.m 
l.m 

l.m 

l.m 

l.m 

l.m 

l.m 

1.m 

1.003 

1.m 

1.002 

1.002 

1.002 

1.002 

1.002 

).ax 
1.001 

1.001 

o.ol2 

0.011 

0.010 

0.010 

0.009 

0.009 

0 . W  

0 . m  

0 . m  

0.007 

- 
0.007 

3.m 

0.m 

3.005 

3.m 

3.m 

3.00) 

3 . a  

3 . a  

3 . a  

0.019 

0.018 

3.017 

3.016 

3 . O U  

3 . O U  

3 . o u  

3 . O U  

1.OU 

3 . O l 2  

0 . U  

0.023 

0.022 

0.021 

0.020 

0.019 

0.018 

0.017 

0.016 

0.016 

- 
0.OU 

o.ol.4 
0.014 

0.ou 
0.012 

0.012 

0.011 

0.011 

0.010 

0.010 

0.035 

0.034 

0.032 

o m 1  

0.030 

0.029 

0.028 

0.026 

0.025 

0.0% 

0.062 

0 . 0  

0.039 

0.037 

0.036 

0.034 

0.033 

0.032 

0.031 

0.029 

0.039 

0.03e 

0.036 

0.032 

0.034 

0.032 

0.031 

0.OM 

0.029 

0.028 

3.M 

3.026 

1.025 

3.0% 

1.023 

1.022 

1.021 

1.020 

1.019 

1.019 

l.m 

l.m 

l.m 

l.m 

l.m 

1.003 

l.m 

l.m 

l.m 

l.m - 

0 . m  

O.Oo0 

0 . m  

0 . m  

0.m 

0.m 

9.m 

0.m 

0.m 

0.m 

3.m 

3.m 

3.m 

3.ooo 

3.m 

3 . m  

1.m 

3.m 

3.m 

3.m 

1.m 

l.m 

1.m 

l.m 

1.m 

1.m 

1.m 

l.m 

l.m 

l.m 

0 . a  

0.003 

0.003 

0.003 

0.003 

0.003 

0.002 

0.002 

0.002 

0.002 

3 .009  

3.009 

3.m 

1.008 

1.007 

1.007 

1.007 

l.m 

1.006 

1.005 

0.020 

0.010 

0.019 

0.018 

0.017 

0.016 

0.016 

o.ol5 

0.ou  

0.014 

0.023 

0.022 

0.022 

0.021 

3.020 

3.019 

3.018 

3.017 

3.017 

3.016 

0.028 

0.027 

0.026 

0.025 

0.0% 

0.023 

0.022 

0.022 

0.021 

0.020 

1 . O l l  

1.011 

1.010 

1.010 

1.009 

1.009 

1.008 

).ma 

1.007 

1.001 

1.001 

1.001 

1.001 

1.001 

1.001 

1.001 

1.001 

1.001 

l.m 

(continued) 
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20 

0.m 

0.m 

0.m 

0 .m 

0.m 

0.m 

0.m 

0.m 

0 . m  

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0 . m  

0 . m  

0.m 

0 . m  

0.m 

0.m 

0 . m  

0 . m  

D.OOO 

0 . m  

0 . m  

0.- 

0.- 

0 . m  

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.000 

0.m 

D.W 

0.m 

25 

0.m 

0.m 

0.007 

0.001 

0.001 

0.001 

0.001 

0 . a  

0 . a  

0.001 

0.001 

0.m 

0.001 

0 . a  

0 . a  

0.001 

0.w 

0.- 

0.m 

0.m 

0.w 

0.m 

0.m 

0 .m 

0.- 

O.OO0 

0.- 

0 . m  

0.m 

0.m 

0.- 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0 . m  

7 

0.m 

0 . m  

0 . m  

0.- 

0 . m  

0 . m  

0 . F  

0 . m  

0 . m  

0.m 

0 . m  

0 . m  

0 . m  

0.000 

0 . m  

0 . m  

3 . m  

3 . m  

0.m 

3 . m  

D . m  

0.000 

0.000 

3 . m  

0 . m  

3 . m  

3 . m  

3.m 

>.m 

3 . m  

1.m 

3.m 

3.m 

3.m 

1.04) 

3.m 

1.m 

1.m 

3.m 

3.m 

0 . m  

10 

0.m 

0 . m  

0 . m  

0 . 0  

0.030 

0 . m  

0 . m  

0.m 

0 . m  

0.m 

0.- 

0 . m  

0 . m  

0.m 

0 . m  

0.m 

0.m 

0.- 

0.m 

0.m 

0.m 

0.m 

0.m 

0 . m  

0.m 

0.m 

0 . m  

0.m 

0.- 

0 . m  

0.m 

0.m 

0.m 

0.- 

0.m 

0.m 

0.m 

0.m 

0.m 

0.m 

0.- 

TABLE 6: TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD 
DEVIATION METHOD (cont inued  ) 

- 
QJ 
or 
% - 

3.X 

3.51 

3.5: 

3.52 

3.54 

3.5! 

3.5f  

3.57 

3.5e 

3.54 - 
3.6c 

3.61 

3.a 

1.63 

3 . 6 4  

3 . 6 3  

3 . 6 6  

3.m 

J . 6 8  

J . 6 9  - 
>.m 
3.71 

3.72 

3.73 

3.71 

3.75 

>.76 

3.n 

3.71 

J . 7 9  - 
3.m 
).a 
3 . 8 2  

1.63 

).a4 

3.85 

J . I  

J.W 

J . S 4  

3.m 

3 .pc - 

2_ 

3 
- -- 
0.m 

O.Oo0 

0.m 

0.030 

O.Oo0 

0 . m  

O.Oo0 

0.m 

0 . m  

O.Oo0 - 
0.m 

0.030 

0.m 

0.m 

O.Oo0 

0.m 

O.Oo0 

O.Oo0 

O.Oo0 

0.000 - 
0.- 

O.Oo0 

O.Oo0 

0.- 

0.m 

O.Oo0 

0.mO 

0 .m 

0.m 

0.m 

- 
0.m 

0.w 

0.- 

0.- 

0.m 

0.m 

O.Oo0 

O.Oo0 

0.000 

O.Oo0 

0.- - 

%@e s1.e - 
75 

o.ol.3 
0.ou 

o.ol2 
0 .ou  

0.oll 

0.011 

u.ol0 
0.010 

0.009 

0.009 

- 4 

0.032 

0 . m  

O.Oo0 

O.Oo0 

O.Oo0 

O.Oo0 

0.030 

0 . m  

0 . m  

O.Oo0 

- 

- 
O.Oo0 

0.m 

O.Oo0 

O.Oo0 

0.m 

O.Oo0 

O.Oo0 

0 . m  

O.Oo0 

0.m - 
O.Oo0 

0.- 

0 . m  

0.- 

0.000 

O.Oo0 

0.m 

0.000 

0.m 

0.- - 
0.m 

0.- 

0.- 

0.m 

0.000 

0.- 

0.UM 

0.- 

0;- 

0.m 

0.OW - 

5 

O.Oo0 

O.Oo0 

0.OoD 

0.m 

0 . m  

0 . m  

O.Oo0 

O.Oo0 

0.m 

O.Oo0 

- 

- 
0 . m  

O.Oo0 

0.000 

O.Oo0 

0 . m  

O.Oo0 

0.000 

O.Oo0 

O.Oo0 

0.mO 

- 
O.Oo0 

0.- 

0.m 

0 . m  

0.m 

0.m 

0 . m  

0 . m  

0 . m  

0.m 

- 
D . m  

Lax, 

0.m 

0.m 

0 . m  

0.m 

D . m  

0.000 

0.CM 

0.0m 

0.m - 

u 
0.m 

0.020 

0.000 

0 . m  

O.Oo0 

R . m  

0 . m  

0.m 

0.m 

0.m 

- 

- 
0.m 

0.m 

O.Oo0 

O.Oo0 

0.m 

0.030 

O.Oo0 

O.Oo0 

O.Oo0 

O.Oo0 - 
0.m 

0.m 

0.- 

O.Oo0 

O.Oo0 

0.m 

O.Oo0 

0.- 

0.m 

0.m 

- 
0.- 

O.Oo0 

0.- 

0.- 

0.- 

0.m 

0.- 

O.Oo0 

0.m 

0.m 

0.- - 

a 
0.w 

0.- 

0.003 

0.W 

0.003 

0.003 

0.002 

0.002 

0.002 

0.002 

- 

- 
0.002 

0.002 

0.002 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

L_ 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

o.mi 

0.001 

0 . m  

0.m - 
0.- 

0.m 

0.m 

0.m 

0.- 

0.m 

0.m 

O.Oo0 

O.OO0 

0.032 

0.m - 

3s 

0.00) 

0.m 

0.m 

0.- 

0.004 

0.m 

0 . W  

0.003 

0.003 

0.003 

- 

- 
0.003 

0.W 

0.003 

0.002 

0.m 

0.002 

0.002 

0.002 

0.002 

0.002 

y_ 

0 . W  

0.001 

0.m 

0.001 

0.001 

o.mi 
0.001 

0.001 

0.001 

0.001 

- 
0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.- 

0.m 

0.- 

0.m 

O.Oo0 - 

40 

0.007 

0.006 

0.006 

0.006 

0.005 

0.m 

- 

0 . 0 ~ 5  

0.005 

0.- 

0.- - 
0.m 

0.m 

0.003 

0.003 

0.00) 

0.003 

0.003 

0.003 

0.002 

0.007 - 
0.002 

0.002 

0.002 

0.002 

0.002 

o.mz 
0.001 

0.001 

3.001 

0.001 

uo 
0.009 

0.009 

0.00s 

0 . W  

0.- 

0.m 

0.037 

0.036 

0.036 

0.036 

0.ou 

0.ou 
0 .cu 

0.ou 

0.ou 
0.012 

0.012 

0.ou 
0.ou 

0.010 

0.018 

0.017 

0.017 

0.016 

0.019 

0.ou 

0.ou  

0.ou 

0.ou 

0.ou 

0.019 

0.010 

0.018 

0.017 

0.016 

0.016 

0.015 

0.0u 

0.0u 

0.0u 

0.006 

0.m 

0.00, 

0 . W  

0.m 

O.oo( 

0.004 

0.m 

0 .m 
3.003 - 
3.003 

1.w 

3.m 

3.003 

3 . 0 0 3  

3.w 

3 . 0 0 2  

3.002 

1.002 

3.002 

0.- 

0.- 

0.008 

0.037 

0.037 

0.037 

0.006 

0.006 

0.006 

0.m 

-- 
0.m 

0.m 

0.m 

0.m 

0.- 

0.004 

0.- 

0.- 

0 . W  

0.003 

0.010 

0.010 

0.009 

0.009 

0.oW 

0.- 

0.006 

0.007 

0 . W  

0.m 

- 
0.006 

0.006 

0.0% 

0.006 

c.005 

3.m 

0.- 

0.005 

0.- 

0.- 

- 
0.m 

0.- 

0 . a  

0.- 

0.003 

0.00) 

0.003 

0.003 

0.003 

0.003 

0.003 

0.ou 
0.ou 

0.ou 
0.01c 

0.010 

0.om 
0 . m  

0.009 

0.008 

0.008 

I_ 

3 . 0 0 8  

3 . m  

3 . m  

3 . m  

3 . m  

3.- 

>.ax. 
D.006 

3 . 0 0 5  

o.ol.3 
0.012 

0.011 

0.011 

0.011 

0.0m 

0.010 

0.010 

0.009 

0.- 

II 

0.008 

0.008 

0.008 

0.m 

0.m 

0.007 

0 . W  

0.006 

0.001 

3.005 , 0.006 

i.m3 10.a 

0.001 

0.001 

0.001 

0.001 

0.001 

o.mi 
0 . m  

0.001 

0.001 

0.001 

0.001 

3.002 

3.002 

3.002 

0.002 

3.001 

0.001. 

9.001 

>.mi 
3.001 

3.m1 
3.001 

0.003 

o.m3 

0.003 

0.m 

0.003 

0.002 

0 . W  

0.002 

0.002 

0 . W  

0.002 

I,’ 

b 



3 

4 

6 

6 

7 

8 

11 

1 5  

20 

30 

40 - 

. I 1 4  1.225 

.161 1.155 

.230 1.095 

.234 1.095 

.226 1.080 

.243 1.069 

.217 1.049 

.211 1.035 

.207 1.026 

.193 1.017 

.196 '1.013 

3 l.079 

4 .111 

5 .130 

6 .145 

7 .141 

8 .153 

10 .141 

1 4  . I 3 8  

19 .134 

27 . I29 

37 .130 

1.225 

1.115 

1.118 

1.095 

1.080 

1.069 

1.054 

1.038 

1.027 

1.019 

1.014 

TABLE 7 :  ACCEPTANCE C R I T E R I A  FOR VARIABLES SAMF'LING PLANS - KNOWN STANL)A.RD DEVIATION 

Acceptable Quality Levels 
Sample s i z e  
code l e t t e r  

- 
.065 .10 .65 .04 .15 .25 .40 - 

n 
- 

- 
2 

3 

4 

5 

7 

8 

10 

11 

13 

16 

23 

30 

44 

59 

- 

- 

- 

- 

- 

n M V n M  v n M  
I I I I 

V V 

B 

C 

D 

E 

F 

1.414 

1.225 1.225 3 .568 1.225 3 .959 

4 .681 1.155 5 1.09 

6 .721 1.095 6 1.14 

7 .756 1.080 8 1.14 

8 .791 1.069 9 1.18 

9 .760 1.061 10 1.14 

11 .768 1.049 12 1.15 

13 .721 1.041 14 1.08 

19 .673 1.027 21 1.00 

25 .655 1.021 27 .980 

37 .615 1.014 40 .921 

49 .620 1.010 54 .920  

__ 
4 

5 

6 

G 

H 

I 

290 

296 

321 

1.155 

1.118 

1.095 

1.155 

1.118 

1.095 

1.118 

1.095 

1.069 

J 

K 

L 

7 

8 

9 

11 

16 

22 

- 

343 

330 

351 

1.080 

1.069 

1.061 

1.080 

1.061 

1.054 

1.061 

1.054 

1.045 

1.038 

1.025 

1.019 

1.013 

1.009 

M 

N 

0 

326 

308 

296 

28 3 

285 

- 

__ 

1.049 

1.033 

1.024 

1.017 

1.012 

1.045 

1.031 

1.023 

1.015 

1.011 

P 31 

42 - 1.39 ' 1.009 I--- . -  
Q 

All  AQL and table  values  are i n  pe rcen t  defective.  
Use  first sampling plan below a r r o w ,  that  is, both s a m p l e  s i z e  as well as M value.  1 s i z e ,  e v e r y  i t e m  i n  the lot  m u s t  b e  inspected. 

( c ont h u e d  ) 

When sample  s i z e  equals  o r  exceeds lot  

a t# QD. 
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0, 

QL 
or 

.W 50.000 

.01 49.601 

.02 49.202 

.03 48.803 

.W 48.405 

.05 48.CQ6 

.06 47.608 

.07 47.210 

.08 46.812 

.09 46.414 

.10 46.017 

.ll 45.620 

.12 45.224 

.13 44.828 

.14 44.433 

.15 44.038 

.16 43.644 

.17 43.251.. 

.18 42.858 

.19 42.465 

.M 42.074 

.21 41.683 

.22 41.294 

.23 40.905 

.24 40.517 

.25 40.129 

h a l u e ~  

I 

0, a 0, 

4. PL B 
or or or 

.26 39.743 .51 30.503 .76 22.36: 

.27 39.358 .52 30.153 .77 22.06: 

.28 38.574 .53 29.806 .78 21.m 

.29 38.591 .% 29.460 .79 21.471 

.30 38.209 .55 29.116 .80 21.181 

.31 37.828 .56 28.774 .81 M.89 

.32 37.448 .57 28.434 .82 M.61 

.33 37.070 .58 28.096 .83 20.32 

.34 36.693 .59 27.760 .@4 20.04 

.35 36.317 .60 27.425 .85 19.761 

.36 35.942 .61 27.093 .86 19.4s 

.37 35.569 .62 26.763 .67 19.21 

.38 35.197 .63 26.435 .88 18.94 

.39 34.827 .64 26.109 .89 18.67 

.M 34.458 .65 25.785 .90 18.40 

.41 34.090 .66 25.463 .91 18.14 

.42 33.724 .67 25.143 .92 17.67 

.43 33.360 .68 24.825 .93 17.61 

.44 32.997 .69 24.510 .94 17.36 

.45 32.636 .70 24.196 .95 17.10 

.46 32.276 .71 23.885 .96 16,85 

.47 31.918 .72 23.576 .97 16.60 

.48 31.561 .73 23.270 .98 16.35 

.49 31.207 .74 22.965 .99 16.10 

.50 30.8% .75 22.663 1.00 15.86 

tabulated are read in percent. 

TABLE 8: TABLE FOR ESTIMATING THE LOT PERCENTAGE DEFECTIVE FOR VARIABLES SAMPLING PLANS BASED ON KNOWN 
VARIABILITY 

e 
or 

a a 0, $1 $1 
or  or or or 

a 
or 
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B.2  EXAMPLES 

B. 2.1 Unknom V a r i a b i l i t y  Plans.  
h 

B.2.1.1 S ingle  S p e c i f i c a t i o n  L i m i t .  The maximum, U,  permiss ib le  
p e l l e t  gas content  i s  0.08. 
f o r  i n spec t ion .  The s p e c i f i e d  LTPD and t h e  accompanying B r i s k  for t h i s  
c h a r a c t e r i s t i c  a r e  10  and 0.10, r e s p e c t i v e l y .  
s e v e r a l  OC curves  could be s e l e c t e d  t o  s a t i s f y  t h e s e  va lues .  Assume t h e  
OC curve having an AQL value  of 0.25 and corresponding t o  sample s i z e  code 
l e t t e r  F i s  s e l e c t e d  by t h e  supp l i e r  a f t e r  cons idera t ion  of h i s  i n spec t ion  
c o s t s  and p o s s i b l e  process  c a p a b i l i t i e s  ( s e e  5.1.1).  
seen t h a t  t h i s  sample s i z e  code l e t t e r  and AQL value c a l l s  f o r  a sampling 
p lan  of n = 1 0  ana an acceptance c r i t e r i o n  of M = 0.716 maximum al lowable 
percent  de fec t ive .  

An inspec t ion  l o t  of f u e l  p e l l e t s  i s  submitted 

From Table 4 it i s  seen t h a t  
c 

From Table 5 it i s  

1. Sample s i z e  code l e t t e r ,  from Table 4 
A€& va lue ,  from Table 4 

2. Sample s i z e  n ,  *om Table 5 
Accept c r i t e r i o n ,  M ,  from Table 5 

3. Sample measurements 

4. - EX .49 Sample mean, X = - = - = n 1 0  

5. Sample s tandard  dev ia t ion ,  s ,  

F 
0.25 

10 
0.716 

0.05, 0.06, 0.03, 0.04, 0.05, 
0.07, 0.05, 0.05, 0.04, 0.05 

0.049 

0.011 

6. Q u a l i t y  index, &v = (U-?)/s = (0.08 - 0.04g)/o.oll = 2.82 

7. Pu = 0.00 

8. Compare p and M 0.00 < 0.716 U The l o t  meets t h e  acceptance c r i t e r i a  s i n c e  
Pu < M* 

B.2.1.2 Double S p e c i f i c a t i o n  L i m i t  (One LTPD value f o r  bo th  
upper and lower s p e c i f i c a t i o n  l i m i t  combined). The m i n i m u m ,  L ,  p e l l e t  den- 
s i t y  i s  s p e c i f i e d  a t  88 percent .  The maximum, U, p e l l e t  dens i ty  i s  92 per- 
cen t .  The 6 r i s k  and t h e  LTPD f o r  t h i s  c h a r a c t e r i s t i c  are 0.05 and 5 ,  
r e spec t ive ly .  Assume t h e  OC curve having AQL value  of 0.04 and cor res -  
ponding t o  sample s i z e  code l e t t e r  G i s  s e l e c t e d  by t h e  s u p p l i e r .  From 
Table 5 it i s  seen t h a t  sample s i z e  code l e t t e r  G and AQ,L l e v e l  0.04 c a l l  
f o r  a sampling p lan  of n = 1 5  and an acceptance c r i t e r i a  of M = 0.099 
maximum al lowable percent  d e f e c t i v e .  

A 
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1. Sample s i z e  code l e t t e r ,  from Table 4 
AQ,L va lue ,  from Table 4 

2. Sample s i z e  n ,  from Table 5 
Accept c r i t e r i o n  M, from Table 5 

G 
0.04 

1 5  
0.099 

3. Sample measurements : 90.2, go,o, 91.1, 89.3, 89.8, 90.3, 91.4, 

89.7 
88.9, 89.7, 90.4, 91.7, 90.4, 90.8, 91.7, 

- CX 1355.4, - - Sample mean, X = - = 
15 4. n 

5. Sample s tandard  dev ia t ion ,  s, 

90.36 

0.846 

6. Qual i ty  ind ices :  &v = ( U  - x)/s = (92.0 - 90.36)/0.846 = 1.94 

2.79 &L = (Ti- - L ) / s  = (90.36 - 88.0)/0.846 = 

7 .  - P =  Pu + PL - 1 997 

8. Compare p and M 1.997 ' 0.099 
The l o t  does not meet t h e  accept  c r i t e r i o n .  

B.2.1.3 Double S p e c i f i c a t i o n  L i m i t  ( n i f f e r e n t  LTPD va lues  f o r  
uDDer and lower s p e c i f i c a t i o n  l i m i t s ) .  Assume t h e  lower s p e c i f i c z t t o n  l i m i t ,  
L,  f o r  p e l l e t  dens i ty  i s  s p e c i f i e d  a t  80 percen t ,  and t h e  upper s p e c i f i c a t i o n  
l i m i t ,  U,  i s  92 percent .  A 8 r i s k  and LTPD of 0.10 and 10 ,  r e s p e c t i v e l y ,  a r e  
s p e c i f i e d  f o r  t h e  lower s p e c i f i c a t i o n ;  a B r i s k  and LTPD of 0 .10  and 5 ,  respec- 
t i v e l y ,  i s  s p e c i f i e d  f o r  t h e  upper s p e c i f i c a t i o n .  
t h a t  f o r  t h e  lower s p e c i f i c a t i o n  l i m i t ,  t h e  OC curve wi th  an AQL va lue  of 
.65 and sample s i z e  code l e t t e r  G s a t i s f i e s  t h e  r equ i r ed  LTPD and B r i s k ;  f o r  
t h e  upper s p e c i f i c a t i o n  l i m i t ,  t h e  OC curve wi th  AQL value of 0.15 and sample 
s i z e  code l e t te r  G s a t i s f i e s  t h e  r equ i r ed  LTPD and 6 r i s k s .  Assume t h e s e  OC 
curves a r e  a l s o  deemed s a t i s f a c t o r y  from t h e  s u p p l i e r ' s  s tandpoin t  ( s e e  
5.1.1). From Table 5 a sample s i z e  n = 15 i s  shown f o r  sample s i z e  code 
l e t t e r  G. The accept  c r i t e r i a ,  M ,  f o r  t h e  lower and upper s p e c i f i c a t i o n s  i s  
2.11 and 0.503, r e s p e c t i v e l y ,  as shown i n  Table 5 f o r  t h e  AQL va lues  obta ined  
above. 

From Table 4 it i s  seen 

1. Sample s i z e  code l e t t e r ,  from Table 4 
lower s p e c i f i c a t i o n  l i m i t  
upper s p e c i f i c a t i o n  l i m i t  

lower s p e c i f i c a t i o n  l i m i t  
upper s p e c i f i c a t i o n  l i m i t  

AQL va lues ,  from Table 4 

G 
G 

0.65 
0.15 

..r 

.ti 

i 

c 
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A 2. Sample s i z e  n ,  from Table 5 
Accept c r i t e r i a  M,  from Table 5: 

lower s p e c i f i c a t i o n  l i m i t ,  
upper s p e c i f i c a t i o n  l i m i t ,  

15 

2.11 
0.503 

3. Sample measurements: 90.2, 90.0, 91.1, 89.3, 89.8, 90.3, 91.4, 
91.7, 88.9, 89.7, 90.4, 91.7, 90.4, 90.8, 

89.7 

- - CX 1355.4 Sample m e a n ,  x = - = 4. n 1 5  - 
go. 36 

5. Sample s tandard  dev ia t ion ,  s ,  

- 
6. Q u a l i t y  i n d i c e s :  Qv = ( U  - X)/s = (92.0 - 90.36)/0.846 = 1.94 

&L = (x- L ) / S  = (90.36 - 88.0)/0.846 = 2.79 

U 7. P 1.96 

0.037 

1.997% 
PL 

P = Pu + PL = 1.96 + 0.037 = 

1.96 > 0.503 
pu and YJ 
PL and ML 

8. Compare: 

0.037 < 2.11 

p and b$ 1 997 < 2.11 

u ' MV-  The l o t  does not  meet t h e  acceptance c r i t e r i a ,  s i n c e  p 

B.2.2 Known V a r i a b i l i t y  P lans .  

B.2.2.1 Sing le  S p e c i f i c a t i o n  L i m i t .  Assume t h e  upper s p e c i f i c a t i o n  
l i m i t ,  U,  f o r  p e l l e t  moisture  content  i s  30 ppm. The wi th in  l o t  v a r i a b i l i t y ,  
u ,  i s  known t o  be 3 ppm. 
product  s p e c i f i c a t i o n s  f o r  t h i s  c h a r a c t e r i s t i c .  From Table 4 it i s  seen t h a t  
t h e  OC curve 0.25, f o r  t h e  sample s i z e  code l e t t e r  F, sa t isf ies  t h e  r equ i r ed  
LTPD and B .  The s u p p l i e r  a l s o  no te s  t h a t ,  a d d i t i o n a l l y ,  t h i s  OC curve i s  
s a t i s f a c t o r y  from t h e  s u p p l i e r ' s  s tandpoin t  as regards  t h e  r i s k  o f  r e j e c t i n g  
l o t s  o f  an acceptab le  ( t o  t h e  purchaser )  l eve l  of  q u a l i t y  (see 5.1.1). From 
Table 7 it i s  seen t h a t  a sample s i z e  of  n = 3 i s  requi red .  

An LTPD o f  10  wi th  B = 0.10 i s  s p e c i f i e d  i n  t h e  

1. Sample s i z e  code l e t t e r ,  from Table 4 
AQL va lue ,  from Table 4 

F 
0.25 
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2. Sample s i z e  n ,  from Table 7 
Fac tor  v from Table 7 
Maxir f ium a l lowable percent  de fec t ive  M y  Table 7 

3 
1.225 
0.568 

3. Sample measurements : 25, 27, 29 

4. - cx 81 
n 3  Sample mean X = - = - = 27 

5. Q u a l i t y  index &LT = (U - x ) v / a  = (30 - 27)(1 .225) /3  = 1 .23  

6. PU' from Table 8 10.935 

7. Compare p and M 10.935 > 0.568 
U The l o t  does not  meet t h e  accept  c r i t e r i o n  s i n c e  p > M. U 

Note t h a t  i f  a s i n g l e  lower s p e c i f i c a t i o n  l i m i t ,  L ,  i s  given,  then  com- 
pu te  t h e  q u a l i t y  index Q = (X - L)v/a i n  l i n e  5 and ob ta in  t h e  e s t ima te  of 
t h e  l o t  percent  d e f e c t i v e  p Compare pL wi th  M ;  t h e  l o t  meets t h e  accept- 
a b i l i t y  c r i t e r i o n  i f  p 

L 

i s  equal  t o  or less than  M.  L' 
L 

B.2.2.2 Double S p e c i f i c a t i o n  L i m i t  (One LTPD and B value  f o r  
bo th  upper and lower s p e c i f i c a t i o n  l i m i t s  combined). 
U,  and minimum, L ,  s p e c i f i c a t i o n s  f o r  t h e  y i e l d  p o i n t s  of c e r t a i n  s t e e l  
c a s t i n g s  are 67,000 p s i  and 58,000 p s i ,  r e s p e c t i v e l y ,  
v a r i a b i l i t y  i s  known t o  be 3,000 p s i .  
t h i s  c h a r a c t e r i s t i c  are 1 0  and 0.10, r e spec t ive ly .  
decided t h a t  t h e  OC curve wi th  an AQL = 1.5 and sample s i z e  code l e t t e r  I 
b e s t  sa t isf ies  both t h e  purchaser  and s u p p l i e r  d e s i r e s  ( s e e  5.1.1). 

A s s u m e  t h e  maximum, 

The w i t h i n  l o t  
The s p e c i f i e d  LTPD and B values  f o r  

From Table 4 it i s  

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Sample s i z e  code l e t t e r ,  from Table 4 
A€& va lue ,  from Table 4 

I 
1.5 

Sample s i z e  n ,  from Table 7 

Max, al lowable percent  de fec t ive  M y  Table 7 

Sample measurements 

10 
1.054 Factor  v ,  from Table 7 
3.63% 

65,500, 62,500, 60,500, 68,000, 5g,ooo, 
62,000, 61,000, 69,000, 58,000, 64,500 

CX 
n 

- 
Sample mean, X = - = 

Q u a l i t y  ind ices :  &v = ( U  - x ) v / a  = 

Qz = (Y - L)v/a  = 

p = pu + p , from Table 8 L 

63,000 

1.41 

1.76 

11.85 

Compare -p' and M 11.85% > 3.63% 

The lot does not  meet t h e  a c c e p t a b i l i t y  c r i t e r i o n ,  s i n c e  p = p u + PL 
i s  g r e a t e r  t han  M. 

4 

Q 
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a- 
i 

A 

c 
? 

:I 

c. 

B.2.2.3 Double S p e c i f i c a t i o n  L i m i t  (D i f f e ren t  LTPD and B and 
values  f o r  utmer and lower m e c i f i c a t i o n  l i m i t s ) .  Assume t h e  sDeci f ied  .,.A A L 

maximum, U ,  and minimum, L ,  s p e c i f i c a t i o n s  f o r  y i e l d  po in t  f o r  c e r t a i n  s t e e l  
c a s t i n g s  a r e  67,000 and 58,000 p s i ,  r e spec t ive ly .  
known t o  be  3,000 p s i .  The s p e c i f i e d  LTPD and B r i s k s  f o r  t h e  upper speci-  
f i c a t i o n s  a r e  8 and 0.10, r e s p e c t i v e l y ;  t h e  s p e c i f i e d  LTPD and B r i s k s  f o r  
t h e  lower s p e c i f i c a t i o n  a r e  14 and 0.07, r e s p e c t i v e l y .  
AQL va lue  of 1 .0  and sample s i z e  code l e t t e r  I s a t i s f i e s  t h e  LTPD and B 
requirements f o r  t h e  upper s p e c i f i c a t i o n ;  t h e  OC curve with an AQL 
value  of 2.5 and sample s i z e  code l e t t e r  I s a t i s f i e s  t h e  LTPD and B requi re -  
ments f o r  t h e  lower s p e c i f i c a t i o n .  Both t h e s e  OC curves a r e  s a t i s f a c t o r y  t o  
t h e  s u p p l i e r  ( s e e  3.2.1). 

The v a r i a b i l i t y ,  0 ,  i s  

The OC curve wi th  an 

1. Sample s i z e  code l e t t e r  f o r  upper s p e c i f i c a t i o n ,  Table 4 
AQL va lue  f o r  upper s p e c i f i c a t i o n ,  Table 4 
Sample s i z e  code l e t t e r  f o r  lower s p e c i f i c a t i o n ,  Table 4 
AQL va lue  f o r  lower s p e c i f i c a t i o n ,  Table 4 

I 
1.0 
I 

2.5 

2. Sample s i z e  n f o r  code l e t t e r  I and l a r g e s t  (2.5) of  above 
two AQL va lues ,  Table 7 11 

Factor  v f o r  code l e t t e r  I and l a r g e s t  (2.5) of above two 
AQL va lues ,  Table 7 1.049 

% value f o r  upper s p e c i f i c a t i o n  (AQL = 1 . 0 )  Table 7 2.59 

% value f o r  lower s p e c i f i c a t i o n  (AQL = 2.5) Table 7 5.60 

3. Sample measurements: 

CX 
n 

- 
4. sample mean, x = - = 

62,500, 60,500, 64,000, 5g,ooo, 
60,50o, 62,000, 61,000, 60,631, 
63,000, 62,000, 63,000 

61,648 
- 

5 .  Q u a l i t y  Index &v = (U - X)v/a = 1.87 

Qual i ty  Index &L = (x - L)v/a  = 

6. pu, Table 8 

pL, Table 8 
- P = Pu + PL - 

1.28 

3.07% 

10.03% 

13.10% 

7. Compare: p and 3.07% > 2.59% 
U M V  

10.03% > 5.60% PL and 5 J  
P and ML 13.10% > 5.60% 

The l o t  does not meet t h e  a c c e p t a b i l i t y  c r i t e r i a ,  s i n c e  all of  those  
i n  7 a r e  not s a t i s f i e d ;  i . e . ,  pu > s, pL > 5,  and p > . 5 
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