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Abstract

This report contains an abbreviated set of plans and procedures from

“Procedure for Maintenance and Rework Process Qual ity Control Based on

Random Sampli ng” (Research Report 76-4, Department of Industrial and Systems

Engineering, University of Florida , Gai nesvi l le, Florida 32611). It is

intended as a “shop floor” operating manual for quality assurance inspection

personnel and contains those plans and procedures most used by the Naval

Air Rework Facility , Jacksonville , Florida. Procedures have been abbreviated

from the above mentioned source document. This report is intended to suppl e-

ment the source document, not to replace it.

—__ , -  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-



1. INTRODUCTION
This document contains a condensed version of the instructions for operating the

sampling system contained in Procedure for Maintenance ani Rework Process Quality Con-

trol Based on Random Sampling (hereafter referred to as the “Procedure Manual .” [Ref. 1]).
These instructi ons are essentially those contained in Section 2, of the Procedure Manual
titled “Determining a Sampling System,” and Section 3, titled “Operating the Sampling
System.”

The Composite Tables on pages 17 through 35 have been organized from Tables I , II,
and III of the Procedure Manual for selected values of AQL. They are not intended to
be complete or exhaustive .

Definitions , di scuss ions , and operating characteristics have been specifi cally
omitted in order to provide the user with a quick reference guide . The user will
need to become familiar with all aspects of the Procedure Manual in order to become
proficient at using the sampling system.

_ _ _ _ _ _  _ _ _ _ _
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2. OPERATING THE SAMPLING SYSTEM
2.1 Ins t ruc t ions  for Cor~p ie t i~~ j he Mon~ n l V~~~~~~~~~~~~~~ orj  jMV~

(1) Enter the following data in the uppe r r~~t~ han d corner :

(a) Shop number.

(b) QA Specialist ’s n ar.e .

(c) Recording period.

(2) Enter the following data ~n tce ~~ er iCT~ hand carner:
(a) Designated inspec :~on tcv ~~.

(b) Designated AQL .
(3) To Determine Production ~r~~ rvu~ :

(a) Remove duplicate li~i k numbers iran ‘We ek ly Comp letion Reports .
(b) Insert grand totals of units ano ~~-hcu .s expended in WK 1 , WK2 , WK3 ,

and WK4 boxes .

(c) Total the col umn of ur~~ti ~~~ d ma~ -- r,i~~~: ex~ er ied .

(i) Determi ne the ~vera ge C~if un its ~ i~~i .~~i “or. r-s e~~erjded .

) Convert the aver ~ce of ~:an-h o.~r ~~~~~~ t~ tce rea~es t whole number .
This value is normally us~d •

~~~~ t . e  ~i’:~ .~ct ~ i L~.terva~
(4) To Determine the Sa~.C e  S~zL.

(a) Calculate the av~ reg2 u~~ tS ~c r  ~~-h~ Lr cy ~i v ’ ..;ng tr ~ total uc i tS

produced by tne tot .~ I 1cur~ ex :;er .c~- .~~. Lr~ ,:r Lri~ ii~~ re in tne

Average Unit~/MH Dox .

(b) Go to the compo -i te t~L .es ~~~ 
— 

l~ f r  rhe oes i~ n.~ted inspec-
tion Lev& and A.~L. For L ’o , r t I  7~ ~~ _ . ~~ ~r t ~ .’-v~ ’ :

(1) Find  tne s d r D l e  ~~~~~~~~~ 1~~ ~~~ ~~~~ ~.‘. u~ 
, :ifl C 1 ~iteneci i ns pec-

tion and ente r 
~~~.o •~~~ 

. - r  
- • b r ~~ ~~ ~~

L

( i i )  Find the con~ro~ 1 -
~ m t~ for , .~: ~ ~orr~~i , ~.n: T iç~tened inspec —

tion an o ert .r ~~~~ v~l~ o~ ;r C . ,  . , ~nc CL t~ ~~ect~veij.

(iii ) Ect~r tn~ ol~~ t~~t LCm1~~ n~: T.~ l ity (La ) ~n the LQ box.

( iv ) Finc cne ~~~~ v o~~ o rru ;~ t~ o to~i ~~ ~ ie ubIe and enter the value

~ fl t ) C ~~ A~
(c) Mul tiply t~c ‘ .~e o~ .~v e ’~ LIO~ . ‘~1h t~~es t ie ~Th~ rle dours H~~ H ,

and 
~~~~

‘ to oh~ ft c s~ ,~ le s~:os ~r’ 
‘

~~~~~
‘ 

~~ ~~~
‘ 

r . ~ co ive l y. If

the val u~ for ~ n~ siz:~ i~~ ur loss , rc~ra u fr  t o the next high-

er digit ;  ot :~~r. ’ se ro~r.c 011 ~U th~ :I0(C i:St dic it .
(5) Determine the or -duo c~ ~a r:~,il ~~;

(a)  Prepare a l ist  I r~~~~
-
~~c~-S ~anu ~C ) le  a r t i s a n s ) to t~e sam~ied ,

including app ~~~~~~ a~ o ; r r a t o , aIi I:~ 1~ m~
(. r~ t n S  i ist  in sequence 

~~~~~~~~~
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beginning wi th one (1).

(b) Drop a pencil over the Table of Random N umbers (page 37). The

point of the pencil marks the starting place .

(c) Reading in one of the directions (right , lef t, up, or down ) match the
numbers from the Table of Ran dom Numbers with the sequence number of

certifiers .

(d) Enter the certifier ’s stamp number in the boxes provided on the MVR ac-

cor di ng to the sequence of se lec t~on fro rI the Table of Random Numbers .

(e) Certifiers are now listed on the MVR in the preferred sequence in wh i ch

verification shoul d be perto’-rne d. However , Ver i fier ’s time shoul d not
be wasted; a certifier may be passed over temporarily.

(f) Record verification action and findings in the box to the right of cer-

tif ier ’s number .
(6) Symbols to be used in recording verificat ions are listed on the MVR.

(7) List the row number for the certifier verified on the calendar area of the

MVR whenever a verification is performed.

(8) Record sign i fi cant actions taken , such as shi fts in levels of sampling or

special problems encountered , in the “ Remarks ’ area of MVR. If the reverse

side of the form is used to extend remarks , place an “X” in the “ove r” box
in Remarks area .

(9) Record the following information in the “Addition al Activities ” box:

(a) Based on the appropriate sampling level , enter the value for the
sample hours (Hr~ 

Hn~ 
or H_ i in  the columns marked Wk/1 , 2, 3, and 4.

(b) From the Shop Verificati on Cont,-’ol Cha~-t Summary Form (page 10), obtain

the values of the “~MH” column ~~r each Pro duct i on Interval an d ente r
these values in the row l abelei :

~ o~p~eted
CI

(c) To obtain the ~ Com p lete d ,” divi de the sample hours completed by

the sample hours required and mult i p ly by 100.

(d) Total the weekl y values in the Require d” row an d i n the “Complete d”

row and ente r these values i n the column la bele d “Total. ”

(e) To obtain the “% Completed ” for th e to tel , di v i de the total com-
pleted hours by the total required hours and multi ply by 100.

(10) Report leave time in the calendar area. Other significant coments or

remarks may be ente red in the calendar area or in the remarks area.

(11) Record in the designated spaces any o~ditiona l activities performed.
If more space is required , enter on back of MVR and place an “X” in the

“over ” box at the bottom of the “Additional Activities ’ area . 
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(12) Indicate Mandatory A inspection in the calendar and “Remarks” areas.
(13) Mandatory B and Mandatory C inspections are to be recorded in the

table in lower ri ght corner. Data from Mandatory B and C inspection
is kept separated from the sample data and is not used for control
charting.

2,1.2 Instructions for “Sole Person” Shops
For those shops -in which only one artisan works consult Procedure Manual ,
Section 3.1.2, Page 20a, for special instructions. 

, --.-“ . — .  . . . .-..
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2.2 Instructions for Completing the Daily Verification Record (DVR)

(1) The DVR is prepared in accordance with QRAINST 4855.2lG wi th the following
addition s and exceptions:
(a) A separate DVR form is to be prepared for each shop.
(b) All characteristics from the QCL which are the responsibility of the

certifier being checked are to be verified at that stage of rework .
(c) After the comp letion of the verification of characteristics on the com-

ponent , extend the line beneath the last characteristic to the right
margin of the DVR form,

(d) On the right margin of the form and directly above the extended line ,
write in th~ standard hours required to perform the rework as l isted on
the work order accompanyin g the component. If the standard hours are
not listed , an estimate must be obtained from the production supervisor
or taken from a previous “Weekly Completion Report. “

(e) The total number of defects found on the i tem, and attributable to the
certifier being verified , is entered on the right hand side of the DVR
above the standard hours and circled.

(f) Total the defects found and standard man-hours for the day and enter in

the appropriate area of the Shop Veri fication Control Chart (SVCC) Data
Sumary Form (page 10).

(g) Defects found on a product unit attributable to another certifier or
another shop are to be recorded separately from the sample data . (See
Procedure Manual , Section 3.5, page 32).

(h) All other instructions con tained in QRAINST 4855.2lG and pertaining to
completing DVR ’s remain in force.

- ~~ ~~~~~~~~~~~~~~~~~~~~~~ -
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2.3 Instructions for Comp~eting the Shop Verification Control Chart (SVCC) Data
Sumary Form

(1) Enter the following data at the top of the form:
(a) Designated AQL .
(b) QA Specialist’ s name ,
(c) Shop number.

(2) From the DVR , record each day ’ s data for a shop for a normal production in-
terval in one block. When Mandatory A inspection is in force , the data for
one subgroup should be entered in a block . This may be less than one day ’s
record (Mandatory B and C inspection is not used for control charting).
(a) Indicate in the block the sampling level (R, N , 1, or M).
(b) Enter the value of the sample hours (Hr s ~~ or in the “H” space

and the expected number of i tems to be inspected (Nra ~~ or Nt) in

the “N” space .
(c) From the shop DVR , enter the date, number of defects found , and total

man-hours in the appropriate block of the Data Sumary form .
(d) Add together the daily defects found and enter in the “sd” col umn .

(e) Add together the daily man-hours of inspection and enter in the “~MH”
col umn .

(f) As soon as the value in the “~MH” col umn equals or exceeds the value in
the “H” box , verification inspection for that Production Interval (or

subgroup) is terminated.
(3) The value of U(defects per 100 man-hours ) for the Production Interval is

determined by dividing “~d” by “~MH/ lOO” (~MH divided by 100).
(4) The value of the appropriate control limit (CL) is entered from the MVR

(CL , CL~ 5 or CL t ). 
-
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2.4 Instructions for Completing the Shop Verification Contro l Chart  ~~yCCJ
(1) Enter the following data at the top of the chart~

(a) Designated AQL .
(b) QA Specialist’ s name .
(c) Shop number.

(2) Draw the AQL as a solid line across the face of the chart.
(3) From the SVCC Data Sumary form , enter the following data at the bottom of the

chart:
(a) Date of entry for the Production Interval.
(b) The Value of U.
(c) The Value of CL , (Control Limit).

(4) On the vertical line directly above the data are plotted thc values of U and
CL. The latest value of U is connected to the previous value by a solid line.
The latest value of the CL is connected to the previous value by a dasheo line.

(5) Switching rules described below are app lie’.I to determine the level o~ sampling
(or Mandatory inspection ) required during tie next Production Irter’val .
(a) Normal to Tightened: A snift from Norma l (H r ) to Tightened ~

Ht) sampling
is required if 7 consecutive points ~ the SVCC fall above the AQL while
on Norma l sampling.

(b) Tightened to Norma l: A shift from Tightened (Ht ) to No rn a i (Ha) sampling
is al l owed if 3 consecutive points on the SVCC fal l below the Act while on

Tightened sampling.
(c) Normal to Reduced: A shift from Normal (Hr ) to Reduce l. (~~~~~ fl P~~I9

is allowed if 5 consecutive points on the SV’.C fa~l b~~ow the AQL whi le
on Normal sampling.

(d) Reduced to Normal: A shift fro~, R€ duce~ to Norma~ l,) s~~.~~ing

is required if 5 consecutive po ints 3n the SVCC fall above the AçL while
on Reduced sa~p 1ing .

(e) Normal, Red ed , or Th~ ntened to t”~1r3ato ry : A point above the control
limit (CLr i C L ,  or CL t) on the 

SVc.C requires an immediate shift to
Mandatory inspec tion.

(f) Whenever a switch to Mandatory inspect ’on oLcurs , consult Procedure
Manual , Sections 2.7.7 th rough 2.7.9, pages 14 — 16 , for instructions.
Figure 1 (page 15 shows a flow chart of these switching rules .

13
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Run of 5 points 
~ 

Normal 
________ 

Run of 7 points
below AQL on Shop Inspection above AQL on Shop

Veri fi cation Control 
_______ 

(H~ hours) Verification Control
Chart Chart

I Run of 5 points Run of 3 points
above AQL on Shop below AQL on Shop

Verification Control Verifi cation Control
Chart Chart

- Reduced
sp tion
r urs , 1 point above CL on (Ht hours )Shop Verification Control 

_________ _______

Chart 

t

I Mandatory 1 Run of 5 poin ts
100% Inspection f -~ below CL on Shopj(Subgroups of H hours] Verifi cation Contrc~1 Cnart

L~. 
- I When Mandatory A i .~

~ force .

Figure 1. Flow Chart of Sampling System
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COMPOS ITE TAB LE
Inspection level = I LEVEL I
AQL in defects per 100 man-hou rs = 1.0 AOL 1~ 0
AOQL = 2.5

(Proceed in direction of arrow SHOPS:
unti l first plan is encountered

Product-i on Sampl e hours in
Interval in Sampling man-hours of Control Limi tin g
Average level production Limits Qualit y

Man-Hours (H (CL ) (LQ)

reduced 
_________ ________0 125 normal ‘

~ 

—

_ _ _ _ _ _ _ _  
ig ene 

_ _ _ _ _  _ _ _ _ _ _  _ _ _  _ _ _ _

reduced 
______ _____

126-200 normal -—

_ _ _ _  
t f gh~~~~~~ _ _

reduced 
_______  

_

~~~

_
I

201 315 nornaF 
— —1—.------

~
_____________ 

ti ghtened l~~~~ ______ 

•1~~~
reduced — ¶

316-500 
r

Thormai 
_____ 

- 
~
1— 

_____

_____________ 
tightenea 

__________________ _________ __________

reduced 12.2 
_________

501-800 normal 30.5 1 5.0 7.3
____________ 

tightened 
______ 

48.4 
____ 

5.0 
__________

reduced ~~~~ 4.0 J 3.5
801 l250 normal 35 3 4 _ 4~0 6.5

____________ 
tightened 55.9 4.5 __________

reduced 15.8 ~~~~~~1251-2000 r ornal 4.0 ~ 6.0
____________ ~~ T~J t ene~ ~~~ _________

~~~~~2 .  .~~~ 6.0
I 2001 -3 60 ~~~~~ 

— - - ,
~“7j 5 5

~~ tignte ~ta c~ ~ 5

_ _ _ _ _ _  
5~5 I

3161—5000 n orrn~1 ______ 
3.5 5.3

~~~ightene: 3.0 
_ _ _ _ _ _ _

_______ _____ 
4.0

5001 -8000 no~~ T ~~ 9 6 
~~~~~~~~~~~~~~~~~~ 

4 9
_____________ 

tighte~ea . 
____ 

15€ 3.0 ____________

_ _ _ _ _ _   ___ ___--______

reduced 4~~3 3.5
over 8000 normal ~~~~~~lj6~~~~~~~~~~ 3.5 4.7
_ _ _ _ _ _ _ _  

tightene d T 1 16~ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Compiled from : edu - ” aintenance an d Rework Process
Quality Control Base j~m~~~~p li n~ : R . S. Leave iworth ,
R. L. Scheaffer , C. ~~ . Lyon , Univer s i ty of Florida , Gai’-~sv i11e ,
February 1976.
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COMPOSITE TABLE

Inspection level = I LEVEL I
AQL in defects per 100 m an-hours = 1.5 

AOL 1,5
AOQL 4.0

Proceed in direction of arrow SHOPS :
until first plan is encountered

Production Sample hours in
Interval in Samplin g man-hours of Control Limiting
Average level I production Limits Qualit y

Man—Hours (H) (CL) (LQ)

reduced 
—__________

0 l25 normal 
—__________

_____________ 

t igh tened 
________ ________ _____ _____ _____

reduce d f126-200 normal 
_____ __________ _____

_____________ 
tightened 

—

reduced 
________ ____________ _____201-315 — normal 
_____ ________ _____

_____________ 
ti gh tened 

_________________ 

F—

reduced 7.7 6.5
316—500 — 

normal 19.3 T 7.5 11.5
____________ 

tightene d 30.5 8.0 ________—

reduced 8.9 1
501-800 normal 22.2 6.5 10.4

____________ 
tightened 35.3 —____ — 7.0 __________

reduced 10.0 
- 

T5.0
801-1250 normal 

_____ 
25.1 6.0 9.6

tig htened 
_____ ______ 

6.0 ___________

reduced —- 
9.5

125 1-2000 — normal 40.1 ,.~~~6.0 8.8
_____________ 

tightened 63 . T 
_____ 

5.5 —_______

I reduced I 17 .6 8.b ~~2001-3160 normal ~ 44.1 5,5 8.4
_____________ 

tightened ~~~~~ 69.9 5.0 
___________

reduced 24 6.0
3161-5000 norniai~~~~~~~~~~~~~ 5.5 7.8

_____________ 
tightenc-d 98.6 4.5 ___________

reduced 
________  

5 5  15001-8000 normal 6 7.1 ~ 5.0 J 7,4
____________ 

tighte~~~ 106 4.0 __________

reduced 35.C 7.0
over 8000 — normal 88 0 

— — 

~ ~~ 0
-—________ 

tightened 
140 __________

Compiled from : Procedure for Maintenance and Rework Process
Quality Control Based on Ran4prn Sa~mp l i n :~~ R. S. Leavenworth ,
R. L. Scheaffer , C. 3. Lyon , Univers i ty of Fl orida , Gainesvi lle ,
Feb ruary 1976 .
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COMPOSITE TABLE
Inspection l evel = I LEVEL I
AQL in defects per 100 man-hou rs = 2.5 AOL 2.5
AOQL = 6.5

I Proceed in direction of arrow SHOPS :

4, until first pl an is encountered

Production Sampl e hours in
Interval in Sampling man-hours of Control Limiting
Average level production Limits Quality

Man-Hours (H) (CL) (LQ)

reduced — _____ _____

0-125 normal 1— —

_____________ 
tightened — __________

reduced 
_________ ___________ _____

126-200 normal 
—

_____________ 
tightened 

______ __________ 
V 

___________

reduced 4 .8 10 .5
201-315 normal 1 2.2 12.5 18.3

____________ 
tightened 19.3 13.0 

__________

reduced 5.6 9.0
316-500 normal 14.0 10.5 16.4

I 
____________ 

ti ghtened 22.2 11.0 
__________

reduce d 6.3 24 .0
501-800 normal 15.8 9.5 15.1

_____________ 
tightened ~~~~ 251 10.0 

___________

reduced t 10.1 15.0
801-1250 normal 1 25.3 j 10.0 13.9

____________ 
ti ghtened _____ 40.l 

- 4 8.5 — __________

reduced 11. 1 13.5 ~~j1251-2000 normal 
____ 

27 .8 
_______ 

j 9.0 13.3
____________ 

ti ghtened 4411L______ . 8.0 
__________

reduced 15.6 
_____ 

10.0
2001-3160 normal 39.3 ~~~~~~~ 12.3
____________ 

ti ghten e a 
— 

62.2 
______ 

7.0 
__________

I reduc~ F 16.9 
— 

9.0
3161—5000 norma l 42.3 8.0 11.8
____________ 

tightenec H 67.) 6.5 __________

reduce d I 22 .1 11.05001-8000 nor~~T I — - 8.0 11. 1
___________ 

~~ i ghtened~~~~ 88,0 6.0 __________

reduced 24. 2 10.0
over 8000 normal 60.7 7 .5 10 .5

_______ 
tightened 96.2 6.5 ___________

Compiled from : Procedure iQr Maintenance and Rework Process
Ouality Contro l Based on ~~n’1om Samplino : R. S. Leavenwor th ,
R. L. Scheaffer , C. 3. Lyon , University of Florida , Gain esville ,
February 1976 .
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COMPOSITE TABLE
Inspection level = I LEVEL I
AQL in defects per 100 man-hours = 10.0 

AOL 10.0
AOQL = 25 .0

I Proceed in direction of arrow SHoPs :
until first plan is encountered

Production Sampl e hours in
Interval in Sampling man-hours of Control Limi ting
Average level production Limits Quality

Man—Hours (H) (CL)
_— 

(LQ)

reduced f 1.4 36.0~~0-125 normal 
__________________ 

43.0 65.3
____________ 

tightened 
— 

5.6  45 .0 __________

reduced 1 . 6 94. 0
126-200 normal 4.0 38.0 60.3

____________ 
tightened 6.3 4O~~_

reduced 2.5 6 0 . 0
201-315 norma l 6 .4 39.0 55.3

___________ 
t ightened 10 . 1  35.0 __________

reduced 2.8 ~ 54.0
316—500 normal 7.0 36.0 52.7

___________  
tightened 11.1 32.0  _________

reduced 3 .9  38.0
501-800 normal 9.9 ______ 

35 .0 49.1
____________ 

tightened L 15.6 29.0 __________

reduced 4 .2 36 .0
801-1250 normal 10.6 33.0 47.0

____________ 
tightened - 16.9 27.0 

__________

reduced 5.6 4 5 . 0  — ________

1251-2000 normal 14 .0 . 32.0 44.2
___________ 

ti ghtened 
— 

22.1 25.O_ 
__________

reduced 6. 1 40.0
2001-3160 normal 15.3 29.0 ~ 41.8
___________ 

tightened 24.2 27.0 
__________

reduced 6.4 39.0
3161-5000 normal — 

16.1 28.0 40.7
____________ 

tightened 25 .5 2 6 .0 __________

reduced 7 . 9  32.0
5001-8000 normal 19.9 28.0 39.3
________— 

tightened 31.5 24 .0 _________

________— — 

reduced 8.3 42 .0over 8000 normal 
—~~ ?O .~8 26.0 38.4

___________j tightened 32.9 23.0 
__________

Compiled from : Procedure for Maintenance and Rework Process
Quality Control Based on Ran~iom Samplina : R. S. Leavenworth ,
R. L. Scheaffer , C. J. Lyon , Un i versi ty of Fl orida , Gai nesv i lle ,
February 1976 .
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COMPOSITE TABLE
Inspection level = II LEVEL II
AQL in defects per 100 man-hours = 1.0 AOL 10
AOQL = 1 .5
I Proceed in direction of arrow SHOPS

4, until fi rst plan is encountered

Production Sample hours in
Interval in Sampling man—hou rs of Control Limiting
Average level product i on Limits Quality

Man-Hours (H) (CL) (LQ)

reduced 
__________ ___________ _____

0-125 normal 
_________ __________ ____

______________ 
tightened 

_________ ___________ _____ _____

=1=reduced 
__________ ___________ _____

126-200 formaT 
_________ __________ ____

_____________ 
tightened 

_________ ___________ _____ _____

reduced 
_________ ___________ _____201 315 normal 
_________ __________ _____

_____________ 
~ tightened 

_________ __________ ____ ___________

~~~reduced 19.8 7.5
316-500 normal 49.8 5.0 5.7

___________ 
t ightened 79 .0 3 .0  __________

reduced 26 .2 5 .5
501-800 normal — 6 5.9 4 .0  4 . 5

____________ 
t i ghtened 

- 
104 — 

3.5 __________

reduced 29.9 5.0
801-1250 normal 75.1 J 3.5 4.2

I 
_j~~ti ghtened 4 119 - 

3.0 __________

reduce d 4~~.9  3.5
1251-2000 narmaT 10~~ 

‘ 3.5 3.9
tightened 17 2.5 

__________

reduced 62.1 4.0
2001-3160 rorm~l 156 3.0 3.4

—— ~~~ig h tenea 2 4 7  2.5 __________

- - 

~~~~~~ 
- 79.5 3.0

3161-5000 rorrnaT 200 _____ 
2.8 3.2

____________ 

tightene~F~ 4 317 2 .4 __________

reduced 99 0 3.5
5001-8000 nor-na’! ~ 249 2.5 3.1 

tightened ~ 394 -_______ 2.2 __________

reduced ~ 1 1 2 3 . 2
over 8000 normaT 280 2.4 2.8
- J~ 

tightenec 444 2.2 __________

Com piled from : Procedure for Maintenance and Rework Process
Quali ty Contro l Based on Rari.iom Samplina: R. S. Leavenworth,
R. L. Scheaffer , C. 3 . Lyon , Univers i ty of Fl orida , Gainesvi lle ,
February 1976.
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COMPOSITE TABLE

Inspection level = II LEVEL II
AQL in defects per 100 man-hours = 1.5 AQL 1.5
AOQL = 2 . 5
I Proceed in direction of arrow SHOPS :
until first pl an is encountered

Production Sample hours in
Interval in Sampling man-hours of Control Limiting
Average level production Limits Quality
Man-Hours (H) (CL) (LQ)

reduced —

0125 normal —

_____________ 

tightened 
_________ __________ ______ — _____ _____

reduced 
__________ __________ ______

126-200 normaT —

_____________ 
tightened 

_________ __________ ______ — _____ _____

reduced 12 .5 12.0
201-315 normal 31.4 8.0 9.0

___________ 
tightened 49.8 5.0 __________

reduced 16.6  9.0
316-500 normal 41.6 6.0 7.2

____________ 
ti ghtened 65.9 5.5 __________

reduced 18.9  8 .0
501-800 normal 4 7 4  5 .5  6 .6

___________ 
tightened 7 5 . 1  4 . 5  

__________

reduced 27 .1 5 .5
801-1250 normal 68.0 5.0 6.2

____________ 
t ightened 108 4.~Q __________

reduced 39.2 6.5 I
1251-2000 normal 98.4 

-— 4 . 5
~~1 

5.4
___________ 

t ightened 156 — 

4.0 
__________

reduced t 50.2 5.0
2001—3160 normal 126 4.5 5.1
___________ 

t igh tened  200 _
~
_- 3.8 

__________

reduced~~~~ 62 . 4 5 . 5
3161-5000 normal ~T 157 4.0 4.9

____________ 
tightened 249 3.5 __________

reduced 70.4 5.0
5001-8000 normal 177 3.6 4.5

____________ 
tigT’itened 280 3.4 __________

reduced 93.4 4.5
over 8000 normal 235 3.5 4.3
-___________ - tightened 3 72 3.1 __________

Compiled from : Procedure for Maintenance and Rework Process
Ouality Control Based on Random Samplina : R. S. Leavenworth,
R. L. Scheaffer , C. J. Lyon , University of Fl orida , Gainesvil le,
February 1976 .
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COMPOSITE TABLE
Ins pection leve l = I I  LEVEL II
AQL in defects per 100 man-hours = 2 .5  AQL 2.5
AOQL = 4.0
I Proceed in di rection of- arrow SHOPS:

4, until first plan is encountered

Production Sample hours in
Interval in Sampling man—hours of Control Limiting
Average l evel production Limits Quality
Man-Hours (H) (CL) (LQ)

reduced 
_____________________ __________

0 125 normal
_____________ 

tightened 
____________________ __________ ___________

reduced 7.9 19.0
126-200 normal 19.8 12.5 14.3

___________ 
tightened 31.4 8.0 __________

reduced 10.4 14.5
201-315 normal 26.2 9 5  11.4

___________  
tfghtened 41.6 8.5 _________

reduced 1[.9 12.5
316-500 norma l 2 9 . 9  8 .5  10.4

___________  
tightened 47.4 7.5 

_________

reduced 17.1 8.5
501-800 normal 42.9 ~.0 9.8

___________ tightened~~ 68.0 6.5 __________

reduced 24.7 10.0
801-1250 normal 62.1 7.0 8.6

___________  
tTghtened 98.4 6.5 _________

reduced 31.7 8.0
1251-2000 normal 79~5 7.0 8.2

___________  
tightened 126 6.0 

_________

reduced 39.4 9.0
2001-3160 normal 99 .0 6 .5  7.7
____________ 

tfghtened 157 5.5 __________

reduced 44.4 8.0
3161-5000 normal 112 5.8~ 7. 1

____________ 
tightened 177 5.4 __________

reduced 58.9 7.5
5001-8000 normal 148 5.8 6.8

___________ 
tightened 235 5.0 __________

reduced 76.5 7.0
over 8000 normal 192 5,5 6.5
-___________ tightened 305 4 . 8  __________

Compiled from: Procedure f or Maintenance and Rework Process
Quality Control Based on Random Sainp lina: R . S. Leavenworth,
R. L. Scheaffer, C. J. Lyon, University of Florida , Gai nesvi l le ,
February 1976.



—~~--—----- .—-~~~—~~~ —.--- —.-- —---- —------ — —

THIS PAGE INTENTIONALLY BLANK

a



COMPOSITE TABLE
Inspection level = III LEVEL u~
AQL in  defects per 100 man-hours = 1.0 AQL 1.0
AOQL = 1.0
I Proceed in direction of arrow SHOPS

4, until first plan is encountered

Production Sampl e hours in
Interval in Sampling man-hours of Control Limitin g
Average level production Limits Quality

Man-Hours (H) (CL) (LQ)

reduced —

0-125 normal —

______________ 

tightened 
__________ __________ _____ _____ ______

reduced 
__________ __________ _____

126-200 normal —

______________ 
t i ghtened 

__________ __________ _____ _____ ______

reduced 24.4 6.0
201-315 normal 61.4 4.0 4.3

___________ 
tightened 97.3 3.6 

__________

— 

reduced 36.5 4.0
316-500 normal 91.7 3.8 4.0

— 
tightened 145 3.0 __________

reduced 48.5 5.2
501-800 normal 122 2.9 3.3

_____ 
tightened 193 2.9 __________

reduced 66.9 3.8
801-1250 normal 168 2.7 3.0

— 
tightened 266 2.4 

__________

reduced 98.8 3.5
1251-2000 normal 248 2.6 2.8

_____— 
tightened 394 2.2 __________

— reduced 144 3.0
2001-3 160 normal 362 2 .4 2.5
___________ 

tightened 574 2.0 __________

reduced 198 2.8
3161-5000 normal 498 2.1 2.2
_____________ 

tightened 789 1 .8 ___________

reduced 274 2.4
5001-8000 normal 689 2.0 2.1

— 
tightened 1 .093 1 . 7 __________

reduced 387 2.2over 8000 normal 972 1.8 1.9
-__________ tightened 1.540 1.65 _________

Comp iled from: Procedure for Maintenance and Rework Process
Ouality Control Based on Random Samplina: R. S. Leavenworth,
R. L. Scheaffer, C. J. Lyon, Univers i ty of Florida, Gainesv i lle,
February 1976.

_____- —~~~ 
_ - -

~~~~

---

~~~~~ -~~~~~~
. - :.,--

~-~— - ._  ~~~~~~~~_--~~- - -  - -



—- . ..- . ------------ ----.— -- - —---——---- ----. --------- - . -

THIS PAGE INTENTIONALLy BLANK

a



~
-- -—---

~
--

~
----,

---- -~ — ---—-- --

COMPOSITE TABLE
Inspection level = I I I  LEVEL III
AQL in defects per 100 man-hou rs = 1 . 5  AQL 1.5
AOQL = 1.5

I Proceed in direction of arrow SHOPS:
until first plan is encountered

i r
Production Samp le hours in

Interval in Sampling man-hours of Control Limiting
Average level production Limits Quality

Man-Hours (H) (CL) (LQ)

reduced F 
___________________ __________

0-125 
~~orma 1 

____________________ __________

_____________ 

tightened 
— _____________________ _____-____ ___________

reduced 1 4 ~~~~~~~ 10 .0
126 -200 norma l 38.7 1 6.5 6.8

____________ 
T~hteneTh - 

6 1 .4  .L 5.5 
__________

reduced 23 .0  6 . 5
201 315 norma l ~5 7 . 9  — 6.0 6.4

___________ 
tightened ~ _______________  

5.0. 
__________

reduced + -t 8.0
316-500 normal 7 6 . 8  4 . 6  5 . 2

___________ 
tightene~ 122

reduced 
— 42.2 6.0

501-800 normal 106 
— 

4 . 2  4 . 8
____________ 

tightened 
— 

168 3 .8  
__________

reduced 6 2 . 4  5 . 6
801-1250 normal ~ [57 4 . 0  4 . 4

______ 
t i g h t e n e d  1 248 3.4 

__________

reduced 91 .C —t 5 .0
1251-2000 normal 229 3 .8  3 .9

_____________ 
TT~htened 362 

~~ ___________

reduced — 125 4.4
2001-3160 normal 314 

- 

1 3 . 3  3 .5
____________

~~ 

ti ghtener 
~~~~~~~ 2.9 __________

______________ — -  

1 7 3 1 3 8
3161-5000 nöF~n~F 

— 

435 3 .1 3.3
_____________ 

fTgEter ~89 _________ 
2. 7 

___________

rea~~~ 
— 244 

______ 
3.5

5001-8000 normal j 613 — 2.8 3.0

___________ 

tight
~~ d i  

972 2.6 
__________

reduceJ~~~ 33T ~~ ______ 
3.2

over 8000 norm~J ~ 831 — 2.6 2.7
-___________ tighten~~ 1 ,317 2.4 __________

Compiled from: Procedure for Maintenance and Rework Process
Quali ty Control Based o~i Random Samplina : R. S. Leavenworth ,
R. L. Scheaffer , C. J. Lyon , Univers i ty of Fl orida , Gainesville ,
February 1976 . 
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COMPOSITE TABLE
Inspection level III LEVEL I I I
AQL in defects per 100 man-hours = 2.5 AQL 2.5
AOQL = 2 . 5

I Proceed in direction of arrow SHOPS :

4, 
unti l fi rst plan is encountered

Production Sampl e hours in
Interval in Sampling man-hours of Control Limiting

Average level production Limits Quality
Man-Hours (H) (CL) (LQ)

reduced 9.7 16.0
0 125 normal 24.4 

- 

10.0 10.7
___________ 

tightened 38 .7  9 .0  __________

reduced 14 .5  
- 

10 .0
126-200 normal 3 6 . 5  10.0 10.1

____________ 
tightened 57.9 7.5 __________

reduced 19 .3  13 .0
201-315 normal 48.5 — 7 .0  8 .2

____________ 
t igh tened  

— 

76 . 8 7 .0  __________

reduced 26.6 9.0
316-500 normal 6 6 . 9  6 .8  7 . 6

___________ 
tightened 106 6.0 __________

reduced 3 9 . 3  9 .0
501-800 normal 98 .8  6 . 6  6 .9

____________ 
tightened 

— 
157 5.4 __________

reduced 5 7 . 4  7 .8
801-1250 normal 144 5.9 6.2

___________ 
tightened 229 5 .0  __________

reduced _ -J.
~~~~~ 

9 7.0
125 1—2000 normal 198 

_______ 
5 . 3  5 . 6

___________ 
tightened 314 

____ 
4.6 

__________

reduced 109  6 .0
200 1-3160 normal 274  — ~ 5.0 5.2

____________ - t i gh tene d ~ 435_  4.3 
__________

reduced 154 
________ 

5.5
3161 -5000 — norma l — 4.5 4.8

— 
tightene~~~~ 613 4 . 2  _________

reduced~~~~ 209 5 . 0
5001 8000 normal  — 524 ~ 4 . 1  4 . 3

_________ 
fightened 831 3 .8  __________

reduce d~~~~ 291 4 . 6
over 8000 normal 731 4 .0  4 .1
-__________ tightened 1. 159  3.6 _________

Compiled from: Procedure for Maintenance and Rework Process
Quality Control Based on Random SamDlina : R. S. Leavenworth ,
R. L. Scheaffer , C. J. Lyon , Univers i ty of Florida , Gainesville ,
February 1976.
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Table of Random Numbers
(1 - 50)

43 37 23 33 49 10 11 44 6 39
8 4 15 3 31 29 19 20 16 24

22 38 50 7 32 - 1 18 47 12 35
17 5 41 42 21 26 48 2 13 28

30 45 27 14 25 46 36 40 34 9

42 33 6 35 8 2 10 30 21 44
15 39 22 38 25 40 3 23 7 4
31 16 13 34 27 41 9 14 24 19
37 48 43 47 11 45 36 12 1 46
50 28 26 20 32 29 5 18 49 17

2 7 45 1 27 48 33 47 24 15
42 41 43 26 32 18 37 35 16 9
38 39 36 8 4 10 44 .5 25 3
49 6 22 19 34 23 29 28 12 46
14 20 13 21 50 11 31 40 30 17

44 4 21 38 28 10 33 17 13 1
32 34 18 35 29 22 46 26 8 25
30 5 2 19 15 36 40 24 3 7
9 49 41 37 42 27 50 12 23 39
14 6 20 48 31 47 11 43 16 45

Source : Moses , L. V., and R. V. Oakford , Tables of
Random Permutations. Stanford University Press, 1963.
(Table VI in Procedure Manual )

37

_ --- - ------- -- -- -
~~~~~

. —----- - ---~~~~~~ ~~--~~~~~~---


