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Abstract

This report contains an abbreviated set of plans and procedures from

“Procedure for Maintenance and Rework Process Quality Control Based on

Random Sampling" (Research Report 76-4, Department of Industrial and Systems
Engineering, University of Florida, Gainesville, 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 supple-

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 and Rework Process Quality Con-

trol Based on Random Sampling (hereafter referred to as the "Procedure Manual." [Ref. 1]).
These instructions 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, discussions, and operating characteristics have been specifically
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 Instructions for Completing the Monthly Verification Report (MVR,

(1) Enter the following data in the upper rignt hand corner:
(a) Shop number.
(b) QA Specialist's name.
(c) Recording period.
(2) Enter the following data in the upper left hand corner:
(a) Designated inspection level.
(b) Designated AQL.
(3) To Determine Production Interval:
(a) Remove dupiicate link numbers from "Weekly Ccmpletion Reports.‘ s
(b) Insert grand totals of units and man-hours expended in WK1, WK2, WK3, i
and WK4 boxes.
(c) Total the column of units and man-hours expended.
d) Determine the average of units and man-hours expended.
) Convert the average of man-hours expendea tc the nearest whole number.
This value is normally used as the Production Interval
(4) To Determine the Sampie Size:
(a) Calculate the average units per man-hour by dividing the total units
produced by the totai man-ncurs expencea. Enter this figure in the
Average Units/MH box.

(b) Go to the composite tabies (pages 1/ - 35 ) for the designated Inspec-
tion Level and AQL. For tre appropriate Production Interval: ‘
(i) Find the sample hours for Reduced, Nermal, and Tightened inspec- %‘
tion and enter these valu n R Rpsoand Hy, respectively. i

(ii) Find the control Timits f¢ educed, Normal, ana Tightened inspec-

tion and enter these vaiues in L _, CL_, and CLt, respectively.
(ii1) Enter the va

- ~
i

: !
ue for the Limiting Quality (LQ) in the LQ box.
(iv) Find the AQOL value from the top of the table and enter the value
in tne AOQL box.

(c) Multiply the vaiue of Average Units/MH times the Sample Hours Hr, hn’
and Ht’ to obtain the sample sizes N Nn’ and Nt, respectively. If
the value for th- sampie size is 5 or less, round off tc the next high-
er digit; otherwise round off to the nearest digit.

(5) Determine the order o7 sampling:

(a) Prepare a list of certifiers (and "sole artisans") to be sampled,

including apprentices as appropriate, and number this 1ist in sequence
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(6)
(7)

(8)

(9)

(10)

(11)

beginning with one (1).

(b) Drop a pencil over the Table of Random Numbers (page 37). The
point of the pencil marks the starting place.

(c) Reading in one of the directions (right, left, up, or down) match the
numbers from the Table of Random Numbers with the sequence number of
certifiers.

(d) Enter the certifier's stamp number in the boxes provided on the MVR ac-
cording to the sequence of selection from the Table of Random Numbers.

(e) Certifiers are now listed on the MVR in the preferred sequence in which
verification should be pertormed. However, Verifier's time should not
be wasted; a certifier may be passed over temporarily.

(f) Record verification action and findings in the box to the right of cer-
tifier's number.

Symbols to be used in recording verifications are iisted orn the MVR.

List the row number for the certifier verified on the calendar area of the

MVR whenever a verification is performed.

Record significant actions taken, such as shifts 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 "over" box
in Remarks area.

Record the following information in the "Additional Activities" box:

(a) Based on the appropriate sampling level, enter the value for the
sample hours (Hr’ Hn’ or Ht) in the columns marked Wk/1, 2, 3, and 4.

(b) From the Shop Verification Control Chart Summary Form (page 10), obtain
the values of the ")MH" column tur each Production Interval and enter
these values in the row labeled “Completed."

(c) To obtain the "% Completed," divide the sample hours completed by
the sample hours required and multiply by 100.

(d) Total the weekly values in the "Required" row and in the "Completed"
row and enter these values in the column labeled "Total."

(e) To obtain the "% Completed" for the total, divide the total com-
pleted hours by the total required hours and multiply by 100.

Report leave time in the calendar area. Other significant comments or

remarks may be entered in the calendar area or in the remarks area.

Record in the designated spaces any additional 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 right 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 1Instructions 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 4855.21G with the following
additions and exceptions:

(a)
(b)

(c)

A separate DVR form is to be prepared for each shop.

A11 characteristics from the QCL which are the responsibility of the
certifier being checked are to be verified at that stage of rework.
After the completion of the verification of characteristics on the com-
pcnent, extend the line beneath the last characteristic to the right
margin of the DVR form.

On the right margin of the form and directly above the extended 1ine,
write in the standard hours required to perform the rework as listed on
the work order accompanying 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."

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

Total the defects found and standard man-hours for the day and enter in
the appropriate area of the Shop Verification Control Chart (SVCC) Data
Summary Form (page 10).

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).

A1l other instructions contained in QRAINST 4855.21G and pertaining to
completing DVR's remain in force.
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2.3 Instructions for Completing the Shop Verification Control Chart (SVCC) Data

Summary Form

(1)

(2)

(3)

(4)

Enter the following data at the top of the form:

(a) Designated AQL.

(b) QA Specialist's name,

(c) Shop number,

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, T, or M).

(b) Enter the value of the sample hours (Hr’ Hn’ or Ht) in the "H" space
and the expected number of items to be inspected (Nr, N,» 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 Summary form.

(d) Add together the daily defects found and enter in the ")d" column.

(e) Add together the daily man-hours of inspection and enter in the ")MH"
column.

(f) As soon as the value in the ")MH" column equals or exceeds the value in
the "H" box, verification inspection for that Production Interval (or
subgroup) is terminated.

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

determined by dividing ")d" by ")MH/100" ()MH divided by 100).

The value of the appropriate control limit (CL) is entered from the MVR

(CLr, CLn, or CLt)‘

11
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2.4 Instructions for Completing the Shop Verification Control Chart (SVCC)
(1) Enter the following data at the top of the chart:
(a) Designated AQL.
(b) QA Specialist's name.
(c) Shop numbér.
(2) Draw the AQL as a solid line across the face of the chart.

(3) From the SVCC Data Summary 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 the 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 dashed line.
(5) Switching rules described below are applied to determine the level of sampling
(or Mandatory inspection) required during the next Production Interval.

(a) Normal to Tightened: A shift from Normal (Hn) to Tightened {Ht) sampling

is required if 7 consecutive points on the SVCC fall above the AQL while f
on Normal sampling.

(b) Tightened to Normal: A shift from Tightened (Ht) to Normal (Hn) sampling
is allowed if 3 consecutive points on the SVCC fali beiow the AQL while on

‘ - Tightened sampling.
(c) Normal to Reduced: A shift vrom Normal (Hn) to Reducec (A ) sampling

is allowed if 5 consecutive points on the SVCC fall below the AQL while
on Normal sampling.
(d) Reduced to Normal: A shift from Reduced (Hr) to Normal (hn) sampling

is required if 5 consecutive points on the SVCC fall above the AQL while
on Reduced sampling.
(e) Normal, Reduced, or Tigntened to Mandatcry: A point above the control

limit (CLr, CLn, or CLt) on the SVCC requires an immediate shift to

M e, o

Mandatory inspection.

] (f) Whenever a switch to Mandatory inspection occurs, consult Procedure
Manual, Sections 2.7.7 through 2.7.9, pages 14 - 16, for instructions.
Figure 1 (page 15 ) shows a flow chart of these switching rules.
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Run of 5 points ¢ _

below AQL on Shop
Verification Control

Chart [—"l

Run of 5 points
above AQL on Shop

Normal \ Run of 7 points
Inspection above AQL on Shop
(Hn hours) Verification Control

<—] Chart

Run of 3 points
below AQL on Shop

Verification Control Verification Control
Chart Chart

Reducgd A Tightened

Inspection v :
(H_ hours) ) Inspection
r 1 point above CL on (Ht hours)

T Shop Verification Control

> Chart < I T

l |
Mandatory Run of 5 poirts

Figure 1.

100% Inspection

——> below CL on Shop
Verification Contrcl Chart

(Subgroups of Hn hours)

When Mandatory A is

in force.

Flow Chart of Sampling System
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COMPOSITE TABLE

Inspection level = I LEVEL I
AQL in defects per 100 man-nours = 1.0 AL 1.0
AOQL = 2.5 :
Proceed in direction of arrow SHOPS :
until first plan is encountered
Production Sample hours in !
Interval in Sampling man-hours ot Control Limiting !
Average level production Limits ‘ Quality
Man-Hours (H) ! (cL) i (LQ)
1
reduced i
0-125 normal
tightened
reduced
126-200 normal i {
tightened i 1
reduced 7
201-315 [ normal 1
tightened i
S reduced
- normal |
tightened v | #' ‘
reduced 12.2 4.0
501-800 normal 30.5 5.0 JieS
tightened | 48.4 5.0 |
e
reduced 14.0 3.5
801-1250 normal 35.3 i 4.0 6.5
! tightened 55,9 4.5 | X
[ reduced | 15.8 | 9.5 f !
;1251-2000 normal | 39.8 | 4.0 ] 6.8 :
‘ tightened | 30 {1 4.0
; . reduced | 25.3 6.0 |
1 2001-3160 [ normal | 3.5 1 4.0 5.5 5
| i _tightened 101 I 3.5 | 1
i ' reduced ‘ 27.3 , 5.5 | }
3161-5000 normal | 6.9 F AR ki ,
tightened | 111 N 4
ke =
reduced 39.3 f A ! !
5001-8000 nommal | 95.56 3.5 4.9 |
tightened |~ 156 _ L 3.0 %
reduced 42.3 35 !
over £000 normal | 106 35 4.7 |
tightened | 169 L 2.5
|
Compiled from: Procedure for Maintenance and Rework Process

Quality Control Based on Random Sampling:

J. Lyon, University of Florida, Gainesville,

R. L. Scheaffer, C.

February 1976.
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COMPOSITE TABLE

Inspection level = I LEVEL I
AQL in defects per 100 man-hours = 1.5 AQL i
AOQL = 4.0
Proceed in direction of arrow SHOPS :
until first plan 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
0-125 normal
tightened
reduced
126-200 normal
tightened
01315 reduced
I norma |
tightened . v v
{ __reduced TaT 6.5
316-500 [ normal 193 .5 i1.5
tightened 30.5 8.0
reduced 8.9 545
501-800 normal 22.2 6.5 10.4
tightened 35..3 70
reduced 16.0 B )
801-1250 normal 25.1 6.0 9.6
tightened 39.8 6.0
reduced 16.0 | 9.5
1251-2000 normal | 40.1 Y 8.8
| tightened 63.5 1 5.5 ,
reduced 17.6 2b j
2001-3160 norma 44 . ] 505 8.4
[ _tightenec 69.9 5.0
I reduced | 24.8 6.0 |
3161-5000 normal £2.2 5.5 | 7.8
tightencd 98.6 4.5
reduced 25,1 5D
5001-8000 normal 67.1 5.0 7.4
tightened 106 4.0
reduced 35.0 7.0
over 8000 normal | 88.0 5.0 70
tightened | 140 4.0

Compiled from: Procedure for Maintenance and Rework Process

Quality Control Based on Random Sampling: R. S. Leavenworth,
R. L. Scheaffer, C. J. Lyon, University of Florida, Gainesville,
February 1976.
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COMPOSITE TABLE

Inspection level = 1 LEVEL 1
AQL in defects per 100 man-hours = 2.5 AL 2.5
AOQL = 6.5
Proceed in direction of arrow SHOPS :
until first plan 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
0-125 normal _
tightened
reduced
126-200 normal
tightened \ 4 \J Y
reduced 4.8 10.5
201-315 normal 22 12.5 18.3
tightened 19.3 13.0
reduced 5.6 9.0
316-500 normal 14.0 10.5 16.4
tightened 222 11.0
reduced 6.3 24.0
501-800 normal 15.8 9.5 15.1
tightened 25.1 10.0
reduced 10.1 15.0
801-1250 normal 25.3 10.0 13.9
tightened 40.1 8.5
reduced 1 1355
: 1251-2000 normai 27.8 9.0 133
! tightened 44.1 8.0
i reduced 15.6 10.0
i2007'3150 normal 39.3 9.0 12.3
i tightened | 62.2 7.0° |
reduced ‘ 16.9 9.0 §
3161-5000 normal T 42.3 8.0 11.8
tightened 67.1 6.5
i reduced w4 11.0
5001-8000 normar 55.5 8.0 113
tightenad 7 88.0 6.0
o
3 reduced i 24.2 10.0
over 8000 normal 60.7 7.5 10.5
tightened 96.2 6.5
!
! Compiled from: Procedure for Maintenance and Rework Process
Quality Control Based on Random Sampling: R. S. Leavenworth,
] R. L. Scheaffer, C. J. Lyon, University of Florida, Gainesville,
‘ February 1976.
2l
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COMPOSITE TABLE

|

Inspection level = 1 LEVEL 1
AQL in defects per 100 man-hours = 10.0 AQL 10.0
AOQL = 25.0
Proceed in direction of arrow SHOPS :
until first plan is encountered
Production Sample hours in o
Interval in Sampling man-hours of Control Limiting
Average level production Limits Quality
Man-Hours (H) (CL) (LQ)
reduced 1.4 36.0
0-125 normal 3.5 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 49.0
reduced 2.5 60.0
201-315 normal 6.4 39.0 55.3
tightened T 35.0
reduced 2.8 54.0
316-500 normal 7.0 36.0 52.7
tightened 1Ll 32.0
reduced 3.9 38.0
501-800 normal 9.9 3550 49.1
tightened 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 45.0
1251-2000 normal 14.0 32.0 44.2
tightened 2.1 25.0 -
reduced 6.1 40.0 |
:200]—3]60 normal 15.3 29.0 J 41.8 l
{ tightened 24.2 27.0 | i
| reduced 6.4 39.0 |
3161-5000 normal 16.1 28.0 40.7
tightenad 2500 26.0
reduced 7.9 32.0
5001-8000 normal 19.9 28.0 39.3
tightened 31.5 24.0
reduced 8.3 42.0
over 8000 ~ " normal 20.8 26.0 38.4
tightened 32.9 23.0

Compiled from:
Quality Control Based on Random Sampling:

Procedure for Maintenance and Rework Process

R. S. Leavenworth,

R. L. Scheaffer, C. J. Lyon, University of Florida, Gainesville,
February 1976.
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COMPOSITE TABLE

Inspection level = 1 LEVEL 11
AQL in defects per 100 man-hours = 1.0 AQL 1.0
AOQL = 1.5
Proceed in direction of arrow SHOPS ;
until first plan is encountered
Production { Sample hours in
Interval in Sampling man-hours of Control Limiting
Average Tevel . production Limits Quality
Man-Hours (H) (CL) (LQ)
reduced
{ 0-125 normal
tightened
reduced |
126-200 normal | |
tightened ]
reduced
201-315 normal
tightened Y ' &
reduced 19.8 7.5
316-500 normal 49.8 5.0 5.7
tightened 79.0 3.0
reduced 26.2 5.5
501-800 normal 65.9 4.0 4.5
tightened 104 3.5
reduced 29.9 5.0
| 801-1250 normal | 750 305 4.2
| tightened 119 3.0
{ | reduced 42.9 3.9
. 1251-2000 normal 108 3.5 3.9
i [ tightened | 171 2.5
. | reduced | B2l 4.0
1 2001-3160 normal | 156 3.0 o
i ['t1ghtenec 247 2515
| i__reduced 19.5 3.0
3161-5000 | = normarl 200 2.8 3.2
tightened 317 2.4
reduced 99.0 3.5
5001-8000 normal 249 2.5 <
tightened 394 o
reduced i T2 3.2
over 8000 normal | 280 2.4 2.8
tightened | 444 ]

Compjled from:

Quﬂll:! Control Based on Random ngnling:

Procedure for Maintenance and Rework Process
R. S. Leavenworth,

R. L. Scheaffer, C. J. Lyon, University of Florida, Gainesville,
February 1976.
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COMPOSITE TABLE

Inspection level = II LEVEL II
AQL in defects per 100 man-hours = 1.5 AQL 15
AOQL = 2.5
Proceed in direction of arrow SHOPS
until first plan 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
0-125 normal
tightened
reduced
126-200 normal &
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 L
tightened 65.9 5.5
reduced 18.9 8.0
501-800 normal 47.4 5.5 6.6
tightened riGoa! 4.5
reduced 27.1 S5
801-1250 normal 68.0 5.0 6.2
tightened 108 4.0
reduced 39.2 6.5
| 1251-2000 normal 8.4 4.5 5.4
| tightened 156 4.0
reduced 50.2 9.0
2001-3160 normal 126 4.5 5.1
tightened 200 38|
reduced 62.4 5.9
3161-5000 normal 157 4.0 4.9
tightened 249 25
reduced 70.4 5.0
5001-8000 normal 177 3.6 4.5
tightened 280 3.4
reduced 93.4 4.5
over 8000 normal 235 3.5 4.3
tightened 372 3.1

Compiled from: Procedure for Maintenance and Rework Process
i { ing: R. S. Leavenworth,

R. L. Scheaffer, C. J. Lyon, University of Florida, Gainesville,
February 1976.
27
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COMPOSITE TABLE

Inspection level = 11 LEVEL II
AQL in defects per 100 man-hours = 2.5 AL 2.5
AOQL = 4.0
Proceed in direction of arrow SHOPS:
until first plan is encountered
Production Sample hours in
Interval in Sampling man-hours of Control Limiting
Average level production Limits Quality
Man-Hours (H) (cL) (LQ)
e reduced l
= normal
tightened r
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
tightened 41.6 8.5
reduced 11.9 12.5
316-500 normal 29.9 8.5 10.4
tightened 47.4 7.5 |
reduced 17.1 8.5
501-800 normal 42.9 8.0 9.8 |
tightened 68.0 6.5 |
reduced 24,7 10.0 ‘
801-1250 normal 62.1 7.0 8.6
tightened 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
tightened 157 5.5
reduced 44.4 8.0
3161-5000 normal 112 5.8 Tl
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 for Maintenance and Rework Process
Quality Control Based on Random Sampling: R. S. Leavenworth,

R. L. Scheaffer, C. J. Lyon, University of Florida, Gainesville,
February 1976.
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COMPOSITE TABLE

Inspection level = 111 LEVEL 111
AQL in defects per 100 man-hours = 1.0 AQL 1.0
AOQL = 1.0
Proceed in direction of arrow SHOPS :
until first plan is encountered
Production Sample hours in s
Interval in Sampling man-hours of Control L1m1tﬁng
Average level production Limits Quality
Man-Hours (H) (cL) (LQ)
reduced
0-125 normal
tightened
{96 70 reduced
= normal
tightened ‘—* *' i
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 norma | 91.7 3.8 4.0
tightened 145 3.0
reduced 48.5 5.2
501-800 normal 122 259 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
i1251-2000 normal 248 2.6 2.8
| tightened 394 252
% reduced 144 3.0
| 2001-3160 normal _ 362 2.4 2.5
E tightened 574 2.0
reduced 198 2.8
3161-5000 normal 498 2.1 g2
tightened 789 1.8
reduced 274 2.4
5001-8000 normal 689 2.0 2.1
tightened 1,093 1.1
reduced 387 2l
over 8000 normal 972 1.8 1.9
tightened 1,540 1.65

Compiled from: Procedure for Maintenance and Rework Process
ouality Control B I Randon Sampling:

\

R. S. Leavenworth,

R. L. Scheaffer, C. J. Lyon, University of Florida, Gainesville,
February 1976. '
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COMPOSITE TABLE

Inspection level = III LEVEL I1I
AQL in defects per 100 man-hours = 1.5 AQL 10
AOQL = 1.5 :
Proceed in direction of arrow SHOPS:
until first plan is encountered
Production Sample hours in
Interval in Sampling man-hours of Control Limiting
Average level production Limits Quality
Man-Hours (H) (CL) (LQ)
Snad reduced { l
5 normal
tightened ‘ !
reduced 15.4 10.0
126-200 normal 380 65 6.8
tightened 61.4 5D
reduced ! 230 6.5
201-315 normal ! 57.9 6.0 6.4
tightened 9.7 2.0 i
reduced 30.6 8.0 1
316-500 norma i { /6.8 4.6 5.2
tightened | 122 4.5
reduced 42 .2 6.0
501-800 normal 106 4.2 4.8
tightened 168 38
reduced 62.4 SE6
801-1250 norma 157 4.0 4.4
; tightened 248 3.4
r reduced 970 5.0
1251-2000 normal 229 3.8 80
| tightened 362 82
i reduced i NZ5 4.4
| 2001-3160 normal | 314 e 3.5
; tightened 498 2.9
| reduced : 173 St
3161-5000 normaJ 435 3.1 3.3
tightened 689 2
reducec 244 3.5
5001-8000 novmal 613 2.8 3.0
tightened 972 2.6
reduced 331 Sz
over 8000 norma 831 2.6 2.7
tightened Is31 7 2.4

Compiled from: Procedure for Maintenance and Rework Process

Quality Control Based on Random Sampling: R. S. Leavenworth,

R. L. Scheaffer, C. J. Lyon, University of Fiorida, Gainesville,
February 1976.

33

il




THIS PAGE INTENTIONALLY BLANK

34




COMPOSITE TABLE

Inspection level = III LEVEL III
AQL in defects per 100 man-hours = 2.5 AQL 2.5
AOQL = 2.5 :
Proceed in direction of arrow SHOPS::
until first plan is encountered
Production Sample hours in
Interval in Sampling man-hours of Control Limiting
Average level production Limits Quality j
Man-Hours (H) (CcL) (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 36.5 10.0 10.1
tightened 5729 7.5
reduced 19.3 13.0
201-315 normal 48.5 7.0 8.2
tightened 76.8 7.0
reduced 26.6 9.0
316-500 normal 66.9 6.8 7.6
tightened 106 6.0
reduced 39.3 9.0
501-800 normal 98.8 6.6 6.3
tightened 157 5.4
reduced 57.4 7.8
801-1250 normal 144 5.9 6.2
tightened 229 5.0
reduced 768.9 720
1251-2000 normal 198 5.3 | 5.6
i tightened 314 4.6
| L& =
I reduced 109 | 6.0 i
| 2007-3160 normal 274 520 5.2 |
2 tightened 435 4.3
| __reduced 154 59
3161-5000 normal i 387 4.5 4.8
tightened 613 4.2
reduced 209 b0
5001-8000 normal 524 4.1 4.3 ?
tightened 831 3.8 9
reduced 291 4.6 3
over 8000 normal 731 4.0 4.1 1
tightened 1,159 3.6 E

L
4

Compjled from: Procedure for Maintenance and Rework Process

Based on Random Sampling: R. S. Leavenworth,
R. L. Scheaffer, C. J. Lyon, University of Florida, Gainesville,
February 1976.
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43 37
8 4
22 38
17 5
30 45
42 33
15 39
31 16
37 48
50 28
2 7
42 41
38 39
49 6
14 20
44 4
32 34
30 5
9 49
14 6
Source:

23
15
50
41
27

6
22
13
43
26

45
43
36
22
13

21
18

2
41
20

Table of Random Numbers

33

7
42
14

35
38
34
47
20

1
26
8
19
21

38
35
19
37
48

(1 - 50)

49
31
32
21
25

8
25
27
11
32

27
32

4
34
50

28
29
15
42
31

Stanford University Press, 1963.

10
29

1
26
46

s
40
41
45
29

48
18
10
23
1%

10
22
36
27
47

(Table VI in Procedure Manual)

37

11
19
18
48
36

10

36

33
37
44
29
31

33
46
40
50
11

44
20
47

2
40

30
23
14
12
18

47
35
=5
28
40

17
26
24
12
43

6
16
12
13
34

21
7
24
1
49

24
16
25
12
30

13

3

23
16

24
35
28

46
17

1
29
7
39
45

Moses, L. V., and R. V. Oakford, Tables of
Random Permutations.



