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PREFACE

Technology Incorporated prepared this fourth volume of a
five-volume report to document the simulation logic for the
Structural Area Inspection Frequency Lvaluation (SAIFE) in
accordance with Article II, paragraph B of Contract DOT-FA74WA-
3493, (Volume IV along with Volume V completes the requirements
of Phase III of the contract.) The effort is sponsored by the
Aircraft Safety and Noise Abatement Division, Systems Research
and Development Service of the Federal Aviation Administration,

The principal Technology Incorﬁorated personnel engaged on
this program were Mr., Carter J, Dinkeloo, project engineer, who
served as principal investigator; Mr. Martin 8. Moran, research
engineer, who developed the model for the SAIFE computer program;
and Mr. Ronald I. Rockafellow, program manager,

The contract monitors for the FAA were Messrs., Herbert Spicer
and Charles Troha of the Aircraft Safety and Noise Abatement Divi-
sion. The technical monitor was Mr. Arnold E. Anderjaska of the

Flight Standards Division.
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I. INTRODUCTION

It is the mutual goal of the FAA, airframe manufacturcrs,
and air carriers to constantly improve the structural integrity
, and inspection efficiency of civil aircraft. The good safety
! record of U.S. air carriers indicates that the current process of
establishing and modifying structural inspection programs has
: been successful. However, with the increasing size and complex-
: ity of second- and third-generation transport aircraft, there is
% a need to quantify more precisely the present, subjective evalua-
tion process which relies hecavily on reliability analyses of the
new design and on operational experience of similar aircraft.

Because of the extreme complexity of the evaluation process,
a computer simulation of all critical aircraft service life as-
pects was judged the most rational means for quantifying the pro-
cess more exactly. As a five-volume document, this report docu-
ments the resultant Structural Area Inspection Frequency Evalua-
tion (SAIFE) simulation logic. SAIFE accounts for the following
factors: (1) aircraft design analysis; (2) component and full-
scale fatigue testing; (3) production, service, and corrosion
defects; (4) probability of crack or corrosion detection; and
(5) aircraft modification econimics. It treats these factors in
a logical sequence that realistically represents the procedure
currently used to establish and modify inspection intervals.
Figure 1 illustrates the data sources and analytical functions
that are integrated into the SAIFE logic. SAIFE is designed to
provide a repeatable method for evaluating proposed inspection
programs., However, it is not intended to supplant the Mainte-
nance Review Board or the air carrier use of the Standard Opera-
tions Specification - Aircraft Maintenance.

As Volume IV, this user's manual for the SAIFE program con-
tains a system description, a program description, operating pro-
cedures, a sample input and output, and a source listing of the
program. The detailed description of the program events and rou-
tines is presented in Appendix A, and the program source listing
is contained in Appendix B which because of its voluminous com-
puter-generated data is on the included microfiche.

The original computer model developed during the initial
contract has been modified by the Engineering and Manufacturing
Branch, Flight Standards National Field Office for the parametric
study and is documented in Book 2 of this volume.
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IT. SYSTEM DESCRIPTION

The eight blocks in Figure 2 represent the major aspects of
the SAIFE simulation logic. Block 1 accepts input data for the
aircraft fleet and for each structural element in the aircraft.
After determining whether element modifications are required be-
cause of the fatigue test results in Block 2, Block 1 assigns a
fatigue life to each element in each aircraft. Block 3 deter-
mines whether production, service, or corrosion defects will
occur; if it is determined that such defects will occur, Block 3
predicts the times when they will occur. Afier comparing the
flight loads with the strength of each element, Block 4 predicts
the time to failure for each element. Block 5 conducts the
periodic inspections of each element. If defects are detected,
Block 6 vepairs the element and assigns it a new fatigue life.
However, if an existing defect is allowed to grow until element
failure, Block 5 deletes the aircraft from the fleet. Depending
on the magnitude of the detected defects, special inspections and
increased inspection frequencies may be called for in Block 7 and
modifications may be instituted in Block 8. When all the aircraft
have been deleted from the fleet or retired from service, the

simulation is complete.
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IIT. GENERAL PROGRAM DESCRIPTION

The SAIFE program is a large, complex math model designed to
simulate the structural performance of aircraft in a fleet of
aircraft and the effectiveness of the inspection program for the
aircraft fleet. The aircraft model included in the math model is
divided into structurally significant elements and the inspection
program for each element is defined. Structural defects are
classified as follows: fatigue and corrosion which are wear-out
and aging phenomena; production or design defects; and operational
or maintenance damage. These defects and the inspection progran
are treated as probabilistic phenomena interacting over time. If
the simulation is to proceed properlyv, the passage of simulated
time must be controlled. This control can be accomplished by a
user-designed algorithm or it can be done automatically with a
"simulation clock" in one of the special purpose simulation
languages. SIMSCRIPT II1.5 T (trademark, Consolidated Analysis
Centers Inc., Los Angeles, California), a computer language
designed for discrete-event simulation applications, was chosen
for the SAIFE simulation. SIMSCRIPT II.S5 is a large language
designed to facilitate the simulation of large, complex systems,
and to reduce the total time spent in designing, programming, and
testing simulation models.

Because of the extensive detail, the program events and rou-
tines are described in Appendix A,

e
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IV, OPURATING PROCEDURLS

Lo Lomputar Regulrvements

The SALFHR demonstration output presented in Volume V of this
roporgt was run on an IBM Model 300-05 computer usiny the SIMSCRIPT
I1,$ ¥ compiler, release 8F. The exccution time per element
ranged botween 12 and 20 cpu seconds, and the compilation time
wian 205 ¢pu seconds,  None of the domonstration runs required

more than 325K bytes of core storago.

The run time and the core storage regquirements depend on the
values of tho input variables., The variable that probably has
the groatest effoct on these requirements is the actual average
fatipuo 1ifo,. The shorter the lite, the greater the requircment:
A shorter actual average tatigue life increases crack initiations
across the {leet, These additional crack initiations, in turn,
increase the inspection process, the repair activities, and the
moadification and interval change decisions. All these additional
ovents require more oxecution time and storage space for event
notices, The actual average fatigue life is shortened when the
paramoters involved in the distribution of the ratio of the ac-
tual to the prodicted average fatigue life are so changed that
the ratio is decreased,

Othor variables which affect the run time and core storage
voquiroments are uas tollows: with the actual average fatigue
lito established for all alrcratt in the fleet, the requirements
are Increased if the parameters involved in the Weibull distribu-
tion of actual fatigue lives for individual aircraft are so
changed that some lives are shortened and more crack initiati'ns
are introduced, In addition, regardless of the fatigue lives, _
tho run time and storage requirements are increased if the defect
occurrence rates are increased or the initial inspection inter-
vials are decreuasod.

Since the seeds of the random number streams are initialized
to the samo values at the start of cach exccution, the user can
roproduce the output, if desired, and more casily identify ef-
focts because of changes in the input parameters. Table 1 lists
the ten scods used by the IBM 300-65 to gencerate the demonstra-
tion output presentoed in Volume V.

2, Input )

The program input consists of three parts. The first part
contains input variables which pertain to the aircraft type under
consideration. These variables are input only once per simula-
tion run and are constant from clement to element. The second
part is optional and is explained in Section IV,2.2. The third
part contains input variables whose values are unique to each
element, These varigbles must be input in their entirety for ;

each element being simulated.
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TABLE

1. INITIAL RANDOM ROOTS

SEED. V(1)

2110429302

i SEED.V(2) = 683743814
3 SEED.V(3) = 964393174
%f SEED.V(4) = 1217426631
‘f SEED.V(S) = 618433579
g SEED.V(6) = 1157240309
ﬁ. SEED.V(7) = 15726055
SEED.V(8) = 48108509

SEED.V(9)

1797920009

B ; . SEED.V(10) = 477424540

2.1 Aircraft Data

=
i The input variables which pertain to the aircraft type are
listed and described below in the order in which they are read in

E by SAIFE.

- This one-dimensional alpha array of size two

§ MODEL (*)
3 identifies the aircraft type under consideration. The total
' length of this identification cannot exceed eight characters.

g SIZE.QF .FLEET - This integer variable is the number of
aircratt in the fleet being simulated. The output format
requires that this variable does not exceed 99999.

SR A

oy

This real variable is the service life in
tlight hours of the aircraft being simulated. All aircraft
4 in the fleet must have the same service life. The output

g format requires that this variable does not exceed 9999999.

USAGE.LIFE -

iﬁ BEGIN,PRODUCTION - This real variable is the time in flight
K hours relative to the start of the simulation when the first
8 ‘ aircraft enters service. This variable in conjunction with

the input variable START.TEST enables the user to start the
fatigue test of the element before, after, or at the same
time the first aircraft enters service.

PRODUCTION.TIME - This real variable defines the initial
aircratt production rate. It is the time in flight hours

between aircraft entering service.

2.PRODUCTION,TIME - This real variable defines the second
aircraft production rate. It is the time in flight hours

between aircraft entering service.
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PRCHG - This real variable is the simulation time when the
second aircraft production rate takes effect. Note that
this time is measured from the time that the first aircraft.
enters service and not from the start of the simulation.

START.TEST - This real variable is the time in flight hours
relative to the start of the simulation when the fatigue
test of an element is begun. If no fatigue test is to be
conducted, this variable is set to the machine upper 1limit.

< TEST.ACCEL.FACT - This real variable is the fatigue test

ac;eleration factor, that is, the quotient of the equivalent
flight hours divided by the fatigue test hours.

C.GROWTH.RATE - This real variable is the corrosion area
growth rate 1in sq. inches per hour for the aircraft being
considered. The growth rate for each element in the air-
craft is modified by its associated CRR (corrosion resis-
tance rating).

C7 - If a modification is developed because of a fatigue
test failure, this real variable is the percentage (ex-
pressed as a decimal fraction) of the test life when the
inspection frequency is increased.

C28 - This real variable is the percentage (expressed as a
decimal fraction) reduction in the remaining fatigue life of
an element when corrosion occurs in a stress concentration.

C29 - This real variable is the percentage (expressed as a
decimal fraction) reduction in the remaining fatigue life of
an element when corrosion occurs outside a stress concentra-

tion.

MU.R - This real variable is the mean of the log-normal
distribution of the ratio of the actual average fatigue life

to the predicted average fatigue life.

SIG.R - This real variable is the standard deviation of the
Tog-normal distribution of the ratio of the actual average
fatigue life to the predicted average fatigue life.

A - This real variable is the result of fitting an exponen-
tial curve to flight load exceedance data. Aexp[BSa] is
the number of flight loads per hour which exceed the load

level Sj.

B - This real variable is the result of fitting an exponen-
tial curve to flight load exceedance data. Aexp[BSa] is
the number of flight loads per hour which exceed the load

level S3.
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£ 1ABCD(*) - This one-dimensional real array of sizc {our
= contains the initial lengths in flight hours of the in-

f; , spection intervals of the four levels of scheduled inspec-
- tions. 1ABCD(1l) corresponds to the A-level interval,

3 . 1ABCD(2) corresponds to the B-level interval; 1ABCD(3)

o ' corresponds to the C-level interval; and 1ABCD(4) corre-

sponds to the D-level interval.

i CABCD(*) - This one-dimensional real array of size four

b contains the inspection cost at each level of inspection.

CABCD(1) corresponds to the A-level cost; CABCD(Z) corre-

sponds to the B-level cost; CABCD(3) corresponds to the C-
level cost; and CABCD(4) corresponds to the 5-level cost.

SAMPLING - This real variaole is the percentage of tne fleet
to be sampled during a D-level inspection.

LONG.LIST - This alpha variable is read in as "YLES" when the
Iong 1ist output option is desired; otherwise, it is read in
as HNO. 1t

PCCL - This real variable is the percentage (read in as a
decimal fraction) of the element critical crack length at

LR

Xb R b
R SEAS IAR

‘1

% which a crack, which initiated internally, becomes external.
3 2.2 Long List Data

EZ Occasionally in the standard output, elements will appear

9 with unusually long fatigue cracks or early element failures. It
E: is desirable to have a more complete service history of aircraft

% with these early element failures than that offered by the stan-
dard output. This service history is available through what is
called the long list option. This output option is accessed by
reading in alpha characters "YES" for the aircraft input variable
LONG.LIST. After this input, the element description and iden-
tification numbers of the aircraft to be tracked are read in.

The input variables for the long list option are listed and
described below in the order in which they are read in by SAIFE.

s

NOE - This integer variable is the number of elements to be
processed under the long list option.

ELID(*,*) - This two-dimensional alpha array of size four by
identifies each element to be processed. This identi-

fication must appear in the first sixteen columns of the
data card and must be identical to the description read into
the variable ELEMENT(*) described in Section IV,2.3.

NOAC(*) - This one-dimensional integer array of size NOE is
the number of aircraft to be tracked for each corresponding

element.

TLID!*,*: - This two-dimensional integer array of size NOE
y NOAC(*) contains the identification numbers of the air-
craft to be tracked for a particular element.

9
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The above data are read in immediately following the air-
craft input data only when the long list option is desired. Nor-
mally, the long list option will be used only after a standard
run has indicated a problem area, Since the SAIFE program de-
pends on many sequences of random numbers, all elements in the
long 1list run must be in the same sequence as those in the first
run. When the long list option is in effect, the standard output
is suppressed.

2.3 Element Data :

The input variables which are unique to each element and
must be read in for each element are listed and described below
in the order in which they are read in by SAIFE,

BELEMENT (*) - This one-dimensional alpha array of size four
identifies the element being simulated. The total length of
this identification cannot exceed sixteen characters.,

PREDICTED.LIFE - This real variable is the average element
fatigue 1life in flight hours predicted by analysis., If the
actual average fatigue life is known, this variable can be
entered as zero. The output format requires that this
variable does not exceed 999999.

ACTUAL.AVG.FAT.LIFE - This real variable is the actual
average element fatigue life in flight hours determined by
fatigue test. If this value is not known before running the
simulation, input zero and SAIFLE will determine it statis-
tically.

M1.MEAN - This real variable is the average slow crack
propagation rate for the element being simulated.

M2.MEAN - This real variable is the average fast crack
propagation rate for the element being simulated.

i LGHT.TO.FAILURE - This real variable contains the element
crack length which corresponds to zero residual strength or
; level-flight structural failure.

CRIT.CRK.LGT - This real variable is the element critical
crack length, that is, the crack length when the crack
propagation rate changes from slow to fast.

SRR ARSI

FSAF,LGT - This real variable is the element fail-safe crack
{ength.

R SRIRET

3 BIRTH,DEFECT.PROBABILITY -~ This real variable is the proba-
bility (expressed as a decimal fraction) that the element
has a production defect when the aircraft enters service.

CRR - This integer variable is the element Corrosion Resis-
tance Rating.

TSI T R
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SDM. OCCURRENCE . RATE - This real variable is the service
damage occurrence rate in occurrences per element per
aircraft per flight hour,

LEAD,TIME - This real variable is the time in flight hours
betweon the time when the decision is made to develop a
modification and the time when the modification is ready for

implementation,

T. FREQ. CHG - This real variable is the factor (expressed as
a2 decimal fraction) by which inspection intervals are de-

creased because of a fatigue test failure.

S.FREQ.CHG - This real variable is the factor (expressed as
a decimal fraction) by which inspection intervals are de-
creased because of unfavorable service experience.

FREQ.DECREASE - This real variable is the factor (expressed
as a decimal fraction) by which inspection intervals are
increased because of favorable service experience.

1.PROB - Given that there is fatigue crack initiation, tnis
real variable is the probability that the crack initiates
internally. This variable applies to all three allowable
fatigue cracks.

C.PROB - Given that there is corrosion initiation, this real
variable is the probability that the corrosion initiates
internally.

INT,LVL.INSP - This alpha variable is the letter designation
of the lowest internal inspection level. .

EXT,LVL.INSP - This alpha variable is the letter designation
of the lowest external inspection level.

A.REPAIR.COST - This-real variable is the repair cost of a
defect detected during an A-level inspection.

B.REPAIR,COST - This real variable is the repair cost of a
defect detected during a B-level inspection.

C.REPAIR.COST - This real variable is the repair cost of a
defect detected during a C-level inspection.

D.REPAIR.COST - This real variable is the repair cost of a
defect detected during a D-level inspection.

MOD.TESTED - This alpha variable indicates whether or not a
structural modification is to be fatigue tested. The two
acceptable input values are YES or NO.

1ST.TOOLING - This real variable is the tooling cost in the
development of the first structural modification.

11
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AD.TOOLING - This real variable is the tooling cost in the
dcveIopment of any additional structural modifications.

1ST.MD.COST - This real variable is the installation cost of
the first structural modification.

AD.MD,COST - This real variable is the installation cost of
any additional structural modifications.

S.REPAIR.COST - This real variable is the repair cost of a
defect detected during a special inspection.

LOCATED, IN.STRESS.CON - This real variable is the proba-
bility (expressed as a decimal fraction) that there is
corrosion in a stress concentration.

1.CDM.OCCURRENCE.RATE - This real variable is the initial
COTTOS1ON OCcurrence rate in occurrences per element per
aircraft per flight hour.

2.CDM.OCCURRENCE,RATE - This real variable is the second
COrrosion occurrence rate in occurrences per element per
aircraft per flight hour.

CDM.RATE,CHANGE - This real variable is the aircraft service
time in flight hours when the second corrosion occurrence

rate takes effect.

2.4 Format Specifications

Most of the input data are entered into SAIFE by the frec-
form read statement. The program has only three formatted read

statements.

The aircraft type identification, the alpha array MODEL, is
entered under the format specification 2A4, This identification
must be contained in the first eight columns of the first card of
the Aircraft Input Data. All subsequent data in this section can
appear in any columns and on as many cards as desired. All input
values must be separated from one another by at least one blank
column and a value cannot be continued on the next card.

The element identification alpha array ELID is entered under
the format specification 4A4. This identification must be con-
tained in the first sixteen columns of the long list element data
card., Subsequent data can appear in any column and on as many
cards as desired. When a second element is to be identified, its
description must again appear in the first sixteen columns of the

data card.

The element identification alpha array ELEMENT is entered
under the format spec1f1cat10n 4A4. This identification must be
contained in the first sixteen columns of the first card of each
set of Element Input Data. As in the Aircraft Input Data, all

12
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subsequent data in this section can appear in any columns and on
as many cards as desired.

3 Sample input data consisting of Aircraft Input Data and five
3 sets of Element Input Data are illustrated in Figure 3. The air-
4 craft type identification is HYBRID. The two cards immediately

‘ following the aircraft type card contain the Aircraft Input Data.
3 The five elements shown in the sample are WSC-SWB-AFT-0000, WSC-
; SWB-AFT-0030, WSC-SWB-AFT-0060, WSC-SWB-AFT-0090, and WSC-SWB-
AFT-0127. The Element Input Data for each element begins immedi-
ately after the element identification on the same card and

; terminates on the last card before the next element identifica-

; tion, The card following the last set of Element Input Data must

contain EOD in the first four columns,

b HYRRID
800 60000 150 S0 100 S000 0 100 ,002 (R .20 40 1,00 L3854 ,2R432%

=8,80901 25 200 1000 12000 1440 TORO 13563 19691 ,24% NO 1,0
WSCeSWH=AFT=0000 745700 0 R 00E=% | ,60F=3 140, 1,371 15,0 1,19E~8 2
: 10000 10000 11584 {15HU 114 056 9,154k =0 7,526E«F 7400
WSC«SWR=AFT«0030 690000 0 R,N0Feq 1 b0k =3 140, 1,371 15,0 1,19E«5 3
13.31E=9 1476 LAN0 RS0 250 ,Ubk L6867 IR 3L TK JUU PO0R,S YES
10000 10000 11584 11584 4uts «NSe 9, 154F =0 7,52AF=8 T40D
WSC=SWReAFTy060 662400 0 8,00F5 | ,60E=3 140, 1,371 15,0 1,19E=5 1
13,31E«9 1476 LA00 650 L2890 .46k ,6h7 D B 33 TR tuu 20R,5 YES
10000 10000 11584 115584 41k LN88 9,154b=9 7,526E=8 T4NQ
WSCeSWReAFT=0090 593400 0 A, U0E=S | ,60E=3 ta0, 1,371 15,0 1.19E=% 2
13,31E=9 1476 JAON w80 P50 486 ,667 D R 33 TH tuu 208,5 YES
10000 10000 115R4 115R4 Ul o 0% 9,154E=9 7,52b6k=8 7400
; WSC=SWHeAFT=0127 407200 0 R,00E=% {,60E=3 140, 1,371 15,0 1,19E=-5 3
Y 13.34E=9 1476  LA00 .ASN 250 4ok 667 D B 33 7R JuU 20R,S YES
3 10000 10000 115R4 115R4 d1h 056 9,15UE=9 7,526F=8 7400
: €0n
§ Figure 3. Sample Input Data to Produce Standard Output
! _

ST T T

Figure 4 illustrates the same data except that the variable

LONG.LIST is now entered as "YES.'" The Long List Input data
: appears between the Aircraft Input Data and the Element Input
: Data. The Long List Input causes the program to track aircraft
. numbers 100, 200, and 300 for the element WSC-SWB-AFT-0000; air-
: craft numbers 86 and 497 for the element WSC-SWB-AFT-0030; air-
craft number 1 for the element WSC-SWB-AFT-0060; aircraft numbers
9, 10, 11, and 12 for the element WSC-SWB-AFT-0090; and aircraft
numbers 323, 456, and 472 for the element WSC-SWB-AFT-0127.

e e -

T

¢ ' 3. Output

: Each element to be simulated by SAIFE is identified by three

groups of alpha characters and one group of numeric characters.

The alpha characters define the basic element type and general

location on the aircraft, and the numeric characters define the

: specific location of the element by identifying the wing or

! fuselage station number. For example, an element identified as

] WNG-STR-CEN-396 would be a wing stringer located midway between
the front and rear spars and centered at wing station 396. '

13
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HYBRID
500 60000 150 S0 100 S000 O {00 ,002 L8 L,20. ,40 1,00 ,L3%4 ,2MU3clS

«8,80901 25 200 1000 12000 1440 70R0 135%6% 19691 ,25 YES 1,0

5

WSC«SwB=AFT=0000 3 100 200 300

WSC~SWB=AFT=0030 P Ab 497

WSC«SWR=AFT=0060 1 1

WSC~SWR=AFT=0090 4 9 10 i1 12

WSC=SWR=AFT=0127 3 323 d4S6 472

WSC=SWR=AFT=0000 745200 0 R, 00FE=% J.60F~3 140, 1,371 15,0 1,19€E=5 2

13.3%31€6~3 1476 JRO0 (650 250 ,U4b66 .67 D R 33 78 144 208,.5% YES
10000 100006 11584 Y1584 utle 056 9,15UF=9 7,926E=R T4N0O
WSC«SWHB=AFT=0030 690000 0 R,NNE=-S 1 ,60F=3 140, 1,371 15,0 {1,19¢-5 3
13,31E=9 1476 JRO0 .650 ,P50 .Ubb .667 D B 33 TH 144 26B,5 YES
10000 10000 1:584 115%R4 416 0506 9,15Uk=9 7 ,526FE=R 7400
WSCe=SWB=AFT=«0060 662400 0 A NO0E=S | ,60E=3 140, 1,371 15,0 1,19key ¥
13,31E~9 1476 <800 LhS) 250 ,466 667 D B 33 78 YU 20A,S YES
10000 10000 11584 11584 Ute 056 9, 154E=9 7,526F=«R T400

* WSC=SWR=AFT=0090 93400 0 R 00E=S | ,60F=3 140, 1,371 15.0 1,195 ?
13,3{€E«9 1476 LA00 L650 280 ,ud66 667 D R 3 TR fud POH,5 YES
10000 10000 11SBd 115R4 4ie .06h 9,154F~9 7,526F=R 740N
WNSCoSWR=AFT=0127 607200 0 R,N0E~S 1,h0E=3 140, 1,371 15,0 1,19€E«S 3
13.31E-9 1476 JHON 650 290 ,Ubb 667 D B 33 TR 144 20K.5 YES

10000 10000 115Rd 115RU Ule JOBe 9 1%UE =9 T7,520F=H TUOC

EQD .

Figure 4. Sample Input Data to Produce Long List Output

The standard program output consists of two parts. The
first part consists of the simulation results for each specific
element. This part is printed for each set of Element Input
Data. The second part consists of a summary of the first parts
for an element type. In the example discussed above, WNG-STR-CEN
identifies the element type. Whenever the program encounters a '
set of Element Input Data in which any single character of the
three groups of alpha characters differs from those in the pre-
vious set of Element Input Data, a summary is printed.

A third output is available as an option. This long list
option gives a more complete service history of certain selected
aircraft and is discussed in Section IV,2.2. When the long list
option is in effect, .the standard output is suppressed. .

3.1 Element Data

Figure 5 illustrates a sample output for the input shown in
Figure 3. The aircraft type identification is the aircraft input
array MODEL. The number of aircraft in the fleet is the aircraft
input variable SIZE.QF.FLEET. The aircraft service life is the
aircraft input variable USAGE.LIFE. The structural element
identification is the element input array ELEMENT. The predicted
average fatigue life is the element input variable PREDICTED.LIFE.
The actual average fatigue life is the element input variable

ACTUAL.AVG.FAT.LIFE.
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The number of occurrences in tho fleet und the times to
inltiavion of the four typoes of alrcraft defucts considered by
SAIFE are displayed next, Whenever there iw a fatigue crack
fnitiution and t%nru are no other cracks in the eloment, a first
crack 18 satd to have occurred., A sinpgle element can exporience
more than one fivst crack in ity lifetime by having a crack
initiation after a repair, Similarly, there can be more than one
occurrence of corrosion and service damage, although the program
does not allow more than one corrosion or service damage defect
to exist simultaneously in the same eloment,

Production dofocts are ono-time occurrences unless thore 1s
a structural modification installed. These, too, can have pro-
duction defocts., The times to defoct initiation are measuroed
from the timo when the alrcraft entors service for the inltial
defects and from the time when the aircraft was last repaived for
subsoyuent defocts,

Noext, the numbor and lengths of cracks detectoed In the
fleot at each lovel of inspoction are printed, Theso numbers
Include second and third crach detoctions., Following the c¢rack
detection output are the numbor and arecas of corrosion defects
detected in the (leet at ouch level of Inspection, A history of
the ingpection interval changes is Yvintod noext, Hach time that
the atveraft servico oxpervience indicates that either an interval
incroase ar an intevval docrease ix neoded, the new interval
values are printed,  Although the number of interval changes
allowed in the simulation is unlimited, the output arrvay sise
Limits the number printed to 30,

The number ol (loot-wide spoecial inspections performed =
printed next,  Hach spoctal ingpection Is always preleded by a
docroease in inspection intevvals, Dofects dotectod during a
special inspevtion can cause an additional decrveaso in lnspoction
intervals, Next, the number of structural modifications developod
is printed,  Thiz numbor includes modifications because of fatlpue
teat fallures or alreratt sorvice experience. The final actual
uvorafo fatigue Life 1s printod next, If there have beon no
modifications, this number will be the same as that at the top of
the page. If there have been madifications, this number is the
actual average fatiguo lifo of the most recently developed modi-
flcation,

Shown next s the numbev of aivcraft modified In service,
If the only moditication developoed was due to a fatigue text
failure, this number can be zero if the test life was such that
retrofits were not reqirved., If there were move than one modifi-

~cation requiring rvetrofits, this number can be greater than the

slze of the fleet. Finally, each time an aircraft experiences
structural failure or its residual strength reaches its fail-safe
strength, the alrcraft number and the number of accrued flight
hours aro printed., The aircraft number is assigned by its rela-
tive time of ontry into service., Alrcraft No. is tho firvst
aircraft to enter service.
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3.2 Summary Datu

The last soction of Fligure § lllustrates a sample summary
for the vlemont type WSC-SWRB-AFT, ALl the numbers represent a
summary of all the specific elements of this type. Lxcopt for
the shortest and longest inspection intervals, cach number in the
summary will appear in one of the specific element outputs, As
indicated earlier, the number of interval changes allewed in the
simulation is unlimited, and the number printed for a specific
elemont Is limited to 30, The shortest and longest intervals
printed in the summary ure determined from the unlimited number
of changes occurring in the simulation.

3.3 Lony List bata

Flpure o illustrates a sample long list output for tihe input
shown In Flgure 4. For cach element the long list headings
contain the following: ailveraft desceription, number of aireraft
in the fleet, aireraft service life, clement description, pre-
dicted average fatiguo life of the eolement, actual average fa-
tigue life u% the eloment, and the initial inspection Intorvals,
For each alveraft being tracked, the long list option causes
solected information to bhe printed ecach time the program control
pasger to ceortain ovents and routines, These events and routines
along with the information printed ave the following:

Lvont LENTER(SERVICE - Prints airevaft tdontificatlion numberv,
nambor of hours Trom start of slmulation, projoected flignt
hours until crack inttiatlons, and the slow and fast cruack
growth rates,

Routine INSTALLLMODIFICATION - Prints aivceratt idontitica-
tion number, Tlight time on airvcraft, flight hours until
crack Inttiations, and the slow and fast crack growth rates,

Lvent INJSERVICE,DAMAGE - Prints aivceraft identitication
nuwbor and” TITght time on ailvcraft,

vent CORROSTON - Prints alveraft identification number,
TTTeht tlwe onTaiveraft, revised slow and fast crack growth
rates, revised timex until crack initiations, and revised

time until failure.

Lvent 1, STRENGTH.REDUCTIAN -~ Prints aircraft itdentification
number, tlight time on aivcraft, and projected {light hours
until element failuve.

Event 2,STREAGTH,REDUCTION - Prints atrcraft identification
numbovr, Fl1Tght timo on alrvcraft, and projected flight hours
until elemont failure,
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kvent 3, 5TRENGTH, REDUCTION - Prints alrvcruft identification
nunber, flight time on aircraft, and projocted flight hours
until element failuro,

Event 1,ITE - Prints alrcraft identification number, length
of crack, and flight time on aircraft,

Event 2.ITE - Prints aircraft identification number, length
ol crack, and flight time on aircraft.

N Bvent 3, 1TH - Prints alrcraft identification number, length
R of crack, and {light time oa aivcraft,

3 Lvent DL LUEVELLINSPECTION - Prints aircraft identification
number and (1Tght time on aircraft, If an inspection inter-
val increase is implemented at this time, revised intervals
are also printed,

Routine BXAMINE - For cach defect found, prints size of de-
foct, Tovel of inspection, aircraft identification number,
and flight time on alrcraft,

Lvent REACH,FALL,SAFE.LGT - Prints aircraft ldentification
numbor "and flight time on aircraft,

Lvent FAILURE - Prints aircraft tdentification number,
tl1ight time on aircraft, sum of crack lengths, and clement
restdual strength,

Lvent RETIRE, FROM,SERVICE - Prints ajrcraft identitication
number and Tlight time on aircratt,

Event REPAIR - Prints aivcraft identification number and
projected times to crack initiations,

Lvent INCREASLL INSPLECTION, FREQUENCY - Prints revised C-level
and D-Tevel Tnspection intervals,

Event IMMEDTATE. FLEET, INSPECTION - For cach defect found,

prints type of defect, size of defect, aircraft identifica-
tion number, and flight time on alrcraft.
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ALRCWAFY TYPEY WYRRID
NUMAQER AF ALRCHAFT TN PLERTY s00 ALHCNAFY SERVICE LIBE
STRUCTURAL FLEMENT) w8lealnipeAFTe00N0
BRENICTEND AvhRAGF FATIGUE LIFEL Tuhonn rOURS
INLTIAL INSPECTION INTERVALS
AsLRVEL P4 WNUKS
melbviL 200 HOURS
C=LFVFL 1000 HOUKRY
DelPVEL 12000 puuNS
Q¢ BN, LAN BNTERS SERVICE KR1O0N wNR] PRl STARD (OF Staul At ine
IS8T fRACK PMITIATTO B RCTEDN A a4 AR FLIAMT WAYRS
2h) CRACK VL TTTATEU: BHOLECTEN AT ARKAYIG FLIGHMT muyks
AN CIACY TR LPTATION PROIECTIEN AT QGENR200 FLIGMT RS
QUihiy FRACY ARAORTH WATE = ([ DORAKA TP Chp K 7niigk
S AN FRANKM HRONTN RATE 2 (0MIA0SR IACKES/RiNK
THSPR TN TMTERVAL THCREASE THRLEMEATED
ColbyFL, TMYFRYAL e 1ahN nonid g
el bvFL THTFRVAL te LRAON MRS
A0 MV, PAN FHTERS SERVICE 1huhn HOURS FRIV START OF S AL AT
PST CRACK INTITATIOM BRAJECTEN AT TRAmas FLIAKT winwy
DUN CRACK TUTTIATIOG BROTFCTED AT 110LUR0 FLIGHT HMAKS
AeN CRACK L TITATING BeOJECIED AT (312008 FLIGHT MOLKS
SULey Al ARG WATE = RUDIUNE 273 RETa Y B WALTRIVE
FASE AJACK ARG Es BATE @ 001490 [ACHES/nNIR
Nalbybl INSPECTINN MERFORMED 4Ib A20 N, 100 AT 12000 HOURS
A7C MY, RAA ENTFRR KRWuICF DUNRA WOk S FROW STARD OF STrup atloe.
YT CHACW TRETTARY Y FROJFCTED AT IRKIA) FLIGHT HOURKY
2NN CRACK TAlTlANIO  WROTECTEN 4T ARITAY RFLIGHT HOUKS
RN CRACK THITTATEINAL PR(LJECTEN AT 12042k FLIRWMT HOUKS
KNy CRACK AR‘Ialn KATE x ,0000Qu TACHES/HOUR
BAND CRArPM BRIATR SATE 2 J0O0LRRY THOKRES /RNt
DelLEVFL TUSBECTION BERFOMNED AN /¢ NI 200 &1 2000 WS
THSRECTINY INTFRVAL THCnb 88E IMPLEVEATED
CmlbvEr TRTERVAL B0 1RAY 4ks
NalbvEl ILTERYAL 0 TRTRN wineS
NalFVFL | .SPRCTTING BERENFR (1 /0 MO, Y00 81 27000 HOHIRS
NelbyFL [DSPECTIAN PEWEEE DL Ay0 Ho, 00 81 12000 HOUNS
NalbvFlL TSBECTIOY DEWE WNEN 8 40 MOL 200 AT 24000 HOANRYS
TMSEBER TN PNTERVAL [0 wFASE [HPLEMELTED
CelbVvFL IMTFODVAL 1,000 104%3 woLkS
NelbvEL TMIFLYAL ‘piv 230K HONIKS
Nel byvE| TUHSRFRTIONN RERFOWYFN N A0 B0V, 0t AT uh 150 Mtk
Nelb VKL [NSPECTION REWFORNED N AZC (0, 300 AT 30750 ROLRS
NalEVveL TURBFCTION PEREOUVED ) 470 Bf1, 200 81 42750 HOURS
A/7C NN, 1AA RETIREN Ewit® SFRVICE 81  AONON FLIGHT RODKS
L/7C N1, PAA RETIWEN BROY SERVICF AT A0GO0 ELILHT HOURS
Pal EVEL 1ASRPECTION RERFIWMEN NN A/C N, 360 81 4UIRR HUUKS
AZC N, RAND RETIREN St SEWVICE AT KADOOD FLIGWT HDURS
TMSRECTINN M FRVAL DEFRFASE [MBLEMFMTED

CaLFYFL T :TFRvAL N ARU HIUMS
NelLFVEL THIFRVAL Miw R203 WOKeS

a. Structural Element: WSC-SWB-AFT-0000

RN BLALE AL Ll AL A L S AR A G L L Dl ARt ML G ) s Ui B it o by LR i

ACTHAL AVARANE FATIONF (16F

A &AL ATT

aNN00 HMHIRS

82010AN mnins

Figure 6. Sample Long List Output Produced by Input Shown

in Figure 4
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INSRECTINN IMTERYAL |PUREANE INBRLEMERTRD
CalFubyL 1N TERVAL AN Aky wiRK
NalbvFl [LTERVAL Mo 102840 whiRS

INGREC TN INTRHYRL PHEubASE TRELEMENTED
CmLbvRL TATIRVAL Fitn 10AR MRS
NeLtvFL PHEERY AL NOG | 2ALT mOuWs

a. Structural Element: WSC-SWB-AFT-0000 (Concluded)

ATRCRABY 1YPEL MYBRID

NUMRER NF ATRCRAFT 1IN FLEET? 500 ATRCRAFT SERVICE L18€: AOAOA WWIRS

STRUCTURAL ELBMENT: WECwShACAFT=00 LA

PREDICTED AVFRAGE FATIQUE L[FF? H9000N WDURS ACtubl AVERAGE FATIGUE LIFF? G2uPKY WNIIRS

INTTIAL INSPECTION INTERVALS

AwlLEVEL 2% MRS
Rel b VEL 200 HOURS
CelEvEL 1000 ROUHS
NalEVEL 12000 HOURS

A/C NO, AR ENTERS SERVICE 4ane WMOURS FROW STAKY OF STMULATION
18T CAaCK INTTIATION PROJECTED AT  S1u40RO FLTGHY MOURS

ann CRACK INTTIATTIOM PROJECTED AT  buutRy FLIGHT NOUNS

R0 CRACH INITTATION PROJECTED AT  #G1udl FLIGKHY WOULRY

SLn CRACK GROATH RATE = 000073 INCHES ZHDUR

FAS! CRACK GRUWTR RATE = ,001dbhR INTHES/7HOUR

INSHECTION INTERVAL INCREASE IMPLEMFRTED
C=LEVEL INTFRVAL NOK 1250 HIURS
RelEVFL [NTERVAL NOw {5000 WOURS

DeLEVEL INSPFCTINN PERENRMED ON AZC ND, Ak b1 12000 wOURS

INSPECTION INTERVAL INCREBSE IMPLEMFNTED
CelEVEL INTERVAL nNOW 1683 HOUKRS
NeLFVFL INTERVAL AOw {RT4D HOLIR S

DeLEVEL TNSPECTINN PERFOUMED ON A/C MO, BE AT 27000 RWOURS

A/C NN, 497 FNTERS SERVICE QG0 HALKRS FRNW START NF SIMULATINA

187 CRACK INJTIATION PUOJECTED 8%  Sluuly FLIGHY HOUKS
2NN CRACK INITIATION PROJECTER 8T GuRYku FLIGHT WOLUKS
IRD CRACK INTTIATTON PROJECTED AT  mb3BUY FLIGHY HOURS
SLGW CRACK GROWTW RATE = LO00073 TNCHES/HOUR .
FAST CRACK GRNWTH RATE = LO01u6B INCRFS/HOUR

INSPECTINN INTFRVAL IMCREASE IMBLFMENTED

CeLEVEL INTERVAL NUw 1983 ROURS
DwLEVEL INTERVAL NOw 23438 HOURS

D-LEVEL INSPECTINN PERFNRMED ON A/C kO, B& AT u5750 HOURS

D=LEVEL TNSRFCTINN PERFORMED AN 4/C MQ. 497 AT 12000 HOUKS
A/C NO, 8& RETI{RED FROM SERVICE AT  &0000 FLIGHT HDURS

NeLEVEL TNSPECTINN PERFNRMED ON &/C NO, 497 AT 354738 HUQRS
NeLEVEL INSPECTINN PERFORMED (N A/C MO. 097 AT 5RA7S HOURS

A/C ND, 497 RETIRED FROM SERVICE AT 60000 FLIGKY HOURS

b. Structural Element: WSC-SWB-AFT-0030

Figure 6 - Continued
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AJRCRAFT TYPE1 WYRRID
NUMAER OF ATRCRARY IN FLEET: 500 AINCHAFT SEWVICF LIGEY AOOAR WILUNS
STRUCTURAL ELEMENT: wlCeSnR=AfT=0060
PRENICTIED AVERAGE FATIGUF LIFEY AKM2UOO WOURS ACTUAL AVERAGE FATTIGUF | PFPY  SuTRPu wOLRS
INTYIAL INSPECTYION INTFRVALS
AoLEVEL PS5 WURS
Hel b VEL 200 HHNURS
CeLEVEL 1000 MOURS
Dol EVEL 12000 HOURS
A/C NOY, I FNTERS SENVICE 1S0 HOURS FHOM STARY OF SIMULATION
18T CRACK [NITYATION PROJECTFD AT 379227 FLIGHT HOUKRS
2ND CRACK IMITTIAYION PHOJECTEN AY 100QU12 FLIGHY HOURS
RN CRACK INITIATION PROJECTED AT | 1SARRY FLIGHT WOURS
SLw CWACK AGROANTH RATE = 000089 IACHES/HQUR
FAST {QACK ARANWNTR WATE 3 001778 INCHES/KQOUR
DelLFVEL TNSPECTINN PERFNARMED ON a/F N(+, 1 AT 12000 MQUHS
INSPECTINY INTFRVAL INCREASE [NPLEMENTED

CeLEVEL TNTERVAL NNa 1250 mOURS
DelLEVEL INTERVAL NOW 15000 MNURS

" NaLEVEL TNSPFCTINN PERFORMED ON A/7 NO, | AT 24000 HOURS

C+LEVEL INTERVAL NOw 1543 KOURS

§ INSPECTTION INTERVAL [NCHEASE IMPLEMEMTER
3 DeLEVFL INTFRVAL HOW 18750 HOURS

NeLEVEL TNSPECTINN PERFORMEN (6 &/C MO, 1 At 39000 HOURS

; INSPECTION INTERVAL INCREASE IMPLEMENTED
v CeLEVEL TNTFRVAL NUw 1983 WmNURS
DulLEVEL INTERVAL NOw 23u38 HNURS

INSPECTION TNTERVAL NFCREBSE IMPLEMEMTED
ReLEVEL INTFRVAL NOw bR HOURS
D=-LEVEL INTFRVAL NOw AR20) HOURS

FLEEY WINDE SPECTAL INSPECTION PERFORMED
DeLEVEL INSPFCTINN PERFORMFD ON A/C NO, | AT S3A06 HOURS
INSPECTION INTERVAL INCREASE IMPLEMFNTED

C-LEVEL INTFRVAL HQOw AS4 HOURS

NeLEVEL TNTERVAL NOW 10254 HOURS

A/C NO. | RFTI{REN FAOV SFRYICF AT AONON FLIGHT WOURS
INSPECTION TNTERVAL INCREASE IMPLEMENTED

C~LEVEL TNTERVAL NOw 104K HOURS
DeLEVEL TINTERVAL NOW 12817 HOURS

INSPECTION TNTFRVAL INCREASE IMPLEMENTED
C-LEVEL INTFRVAL NOW 1335 HOURS
D~LEVEL INTERVAL NOW 16022 HOURS

INSPECTION INTERVAL INCREASE IMPLEMENTED

CoLEVEL INTERVAL NOW 1669 HOURS
NeLEVEL INTERVAL NOW 20027 HOURS

¢. Structural Element: WSC-SWB-AFT-0060

Figure 6 - Continued
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; ATHCRAFY TYPEt WYRRID
E
¢ NUMRER 0F ALRCHAFT N WLEETY %00 AACHART AFRVICE LL¥FL  nooNA wWOLIRS
g STRPCTURAL PLEMFNTE ASCaSaRedFTe000n
i PREOLICIED AVERAGE FATIGUE LIPEL Sulunp mhURS ACTyAL Avewanf FALIGUE LTEET  SRQTAY Wil
f INTYIAL INAPECTION INTEWVALY
4
¥ baLEveL 2% HOURS
Rel b vty 200 NOURY

* CuLEVEL 1000 WOURS
neLf VEL 12000 WOURY

Y21V 9 FNTERS SeRVICH 550 KOURS FROM 314817 Ob SINULATIUN
14T CRACK INTTTATION PROJECTED AT 4YQLN) FLlant uQues
ND CAACY IMLTLATLION PROJECTEN AT (NIISQR FLIGHY nOURS
WA CaACe tnfrtatian PRAJECTED AT 1249581 FLIGHT noun
ALOW AAACK GROATH WATE 3 LODONRY INCHES/nDUR
: FART CAACK AROWER HATE 9 JOOLASY INCmHES/MNUR
ﬂ 42C NI, LN ENTFES SEnviCH AOD HOLIMS FHUM STARY OF RIMULAT LON
' 18T CaAGK INTTLATLION PROJECTEN AT AIROAR £LIGHT WUURS
. NG CQACK INTTLRTIUN PROJFCTED AT THU09Y L IGHY WOURS
' D CRACK INTTIATION PROJECTED AT Auud0) PLIGHY wOURS
: L0 CRAACK GHNATH RATE 8 ,000078 INCRES/nOUR
FASD CRACK GRAMTH RATE 2 (O0YUAS INEWES/nOUR
AZG RO, 1D ENTERY SERVIQE ARQ HOULRS FRDW START NF SIMuULATION
14T CRACK INITIATION PRUJECTEN AT \V0Q00 FLIGHT nUUKS
AND CRACK INTVIATION PROJECTED AT AOARUD BLIGMT HOURS
AR CAACR INTTTATION PROJECTED AT 11aISLY FLIGHT WOUHS
AL0n CRACH GRONTN RATF ® (O00OORY INCHES/ROUR
$ 291 CRACK RRNATH WATE @ JO01TA2 INCHES/RAUR
T2 T PO FNTERS SFRYICE 100 WOUKS FRIOM staet oF SIMULAT LN
CRACK INLTIATION PUOJECTIED AT aUne9) FLIGHT WIURS
NN LRACK INTTIATLON PROJECTEN AT AA19%4 RLIGRT nhyds
AN ERACK INTTTATLION PROJECYED AT 12ul2? +L1GnY ROURS
\ ALOW CRACK GRUNIR AATE 8 000014 INC RS S /7nOUR
FAST CRACK GRNwln RATE 2 LO0VUTR INCHES/ROUR

Q9 AV 12000 WOURS

181

DeLEVEL LNSPRCTINN BERENRNED ON ASC ND,
BoLEVEL [NSPECTINN WERFORMERD ON arC ND, 10 AT 12000 wOURS
INSPECTION INTRRVAL INCHEASE IMBLERENTED

CoLEVEL INTERVAL N 1290 HOUKHSR

NelLEVEL INTERVAL NN 16000 HWOURS

BeLEVEL INSPECTINN PERFURMED ON A7C NO, 11 AT 10000 WOURY
QaLEVEL INSPECTION PERFORMED ON LsC NO, 12 AV 12000 WOURS
DeLEVEL TNSPECTION PERFQRMED ON A/C M¢ Q AT 24n00 MOURS

DeLEVEL TNSPECTINN PERFORMED ON A€ MO, 10 AT 21000 nOURY

INSPECTION TNTERVAL INCHEASE IMPLENENMTED
C=LEVEL INTERVAL NOn  18a% HOUR S
DeLEVEL INYERVAL NO& 1H?S0 HOURS

NeLEVEL TNSPFCTION PERENRVED ON A7 WO, 1) A1 21004 MOURS

feLEVEL LNSRECTIAN PERFURMED ON 4/7C NO, 12 A1 27000 HOUHS

‘ DaLEVEL TNSPECTION PERFORMED ON A/C MO, 9 AT 89000 HOURS

neLEVFL TNSRECTINN PERFIRNED Nh A/C N, 10 AT uhThO HMUUNS
INSPECTION INTFAVAL INCREASE IMPLEMENTER

CoLEVEL UNTFRVAL NOw 1953 MNURS

heLFVEL TNTFRVAL NOW 23ulR HAUKS

d. Structural Element: WSC-SWB-AET-0090

Figure 6 - Continued
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AeLEVEL INSRECTTION BENFORNED ON AvC N, T L L Y A YL UL A
BelE vkl INYRECTINN PERFORMID (N acf wll, 12 &1 «H7I80 HOURS
PNRBEC TN INTERVAL DRCAbaSE IMBERENTED

Col FUFL [NTERVAL NUA hAU WNOURS

Dol EVEL INTERVAL NOAV RJOY wOURY

FLERt SIDE APFCTAL INSRRCTINN WEREORMED

i
é AsLYYEL [NRBECTION BEHEORMED OGN 440 KO O 8T GUASDD HUURSY
{ NeLEyEL [NABFUTIAN PERFORNEQ ON A/C MO 10 41 hAGRY mLUNY
y INAPECTION INTERVAL [NCHEASE IMPLENINTED
ColbVEL ENTEMVAL Ntw Ahyg wUYNS

g DeLFVEL INTERVAL NOA 10084 KNURS

: DeLEVEL [NSPECTINY BERSARMEN (N A0 MO, 1L AT 5498 HOURY
i NeLFVEL LVAPECTINN PEMFORVED Ok 4/C MO 17 At 84981 WOURS .
; NeLFVEL INSPECTIAN DERFLNMED ON 4/C WO, Q A1 HuT0) MUURY
; A0 NN, G REDLRED FHAM SRRVICE 4T ehodo FLIGHT WOURS

y
E ArC N0, 10 RETINER FHOM SEwvich A1 0000 FLIGRHT WOURS

[
i 420 N, 1L RFTIAED RO bpavice Al w0000 FLIGHT WOURS
: 4/C NAL 13 RETTRED ERON SPRVICE AT #OUN0 FLTGHT MouNd

]

: INRPFCTION INTERVAL INCREASF IWBLEMENTED

b CaLEVEL TNYEAVAL Rin  |QaR WOURN

v PuLEVEL INTFAVAL NDA 12A17 HOURS

i

{ INSPECTTION INTERVAL INCHEASE [MPLENENTED

\ CeLEVEL INTERVAL NOw | 318 HOURS

DeLEVAL INTERVAL NOW 1A0RY HOURY

s

INSPECTION INTERVAL INCREASE [MPLEMENTED
CeLEVEL INTERVAL NOW 1409 HOURY
Do RVEL INTERVAL NOW 20027 wWOURYy

d. Structural Element: WSC-SWB-AFT-0090 (Concluded)

ATRCRAFD TyPFt WMYRKLD

NUNRER AR ATRCRAFT [N FLEETY 00 ATRCRAFT SEAVICK LI1FFY AOOAQ wDURR

STRUCTURAL ELEMENTY uSCo8AReublenip?

Wab RICTED AVFRAGE FATIGHE LIRER 801200 whuud ACTUAL AVERAGE SATIONE LTREY  QTAAPU LI

INTTTAL INSPECTIION INTENVALS

I e S T T e G AT T T Ty e

AL VEL 25 HOURS
RealEVEL 200 WOWRS

T e T T

CeLbvEL 1000 n(URY
DelLFVEL 12000 MOUNS

% INSPECTINN INYTFRVAL [NCRFASE INBLEVERTED

4 CoLEVEL INTERVAL NJA 1340 WOLRS

& DeLEVFL [MTFRVAL NAA 18000 WOURS

{ AZ¢C NN, 12\ FNTFWS SERVICE 27380 wOURS FRUM START OF STvuLATIO™

% 1ST CRACK THITTATION PROJECTED &7 1151099 FLIGHY HOUNS

g 2NN CRACK TNJTTATION PROJECTED AT {Shebuu FLIGHT WOURS

i Wh CAACK INTTIATION PROJECTED AT 17RISTH FLIGHT HOURS

g SLA CRACK GHNATH RATE & ,000074 [NCHES/HOUR

FAST CRACK ARONTH RATF n ,001us? INCHE S /ROUR
INSRECTINN INTERVAL INCREASE IMBLEMENTRD

C~LEVEL INTERVAL MW 1563 HUUMS

D=LEVEL INTERVAL NOW |RIS0 HUURS

: e. Structural Llement: WSC-SWB-AFT-0127

A Figure 6 - Continued
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3 D=LEVEL INSPFCYIINN PERFORMED (IN 4/7C N0, 12V AY 12000 WOURS '
f§ A/ ND, 48h ENTFRS SERVILE  u06%0 WOURS FROM START OF SIMULATION
fﬁ 18T CRALXR INTTIAYION RROJECYED AT 4AAUQU FLIGHT HOURS
ng A0 CRACK INTTTATION BROJECTED AT 1391064 FLIGHT MUURS

) A0 CRACK INTTLAYIUN PROJECTED A1 1AN2UOh FLIGHT WOURS

x% SLOw LRACK GROwIwW RATE = ,00009% INCHES/HOUR

\ FANT CRACK GROWTH RATE & ,001907 INCHER/NOUR

ﬁ% A/C NO, u?? PNTERS SERVICE  u22%0 MOURS PRUM STARY NF STMULATION
)

18T CHACK INTTTATION PROJECTED AT 1436082 FLIAHT MOURS

4 PN CRACK INTTTATIUN PROJECYED AT 2101312 FLIGMY WOURS
A INR CRACK INTTIATION PROJFCTED AT 229usY) FLIGHT WOUHWS
y - SLOW CRACKH GROWTH RATE v 000086 INCHES/HOUR

FAAT CRACH AROATM HATF & 001319 INCHES/MOUR

o INBRRATION INTFHvAL INCHEASE IMBLFMENTER
3 CoLEVEL TNTFRVAL NOW  188) WOUKY
. NeLEVEL TNTFRVAL NOw 2343A HOURS

: NeLEVFL INSBECTION PERFORMED ON AZC NO, 4% AT 12000 MOURS

‘ NelLEVFL TNAPFCTTON BERFOMMED ON A2C NU, 472 &Y 12000 HOURS

i

gi DaLEVFL TNAPFCTION PERFORMED ON A/C NQ. 32V AT 307850 MOUKRS
I

B INSPECTION INTFRVAL NECHEASE IMBLEMENTER

i CoLEVEL TNTFRVAL NON  aRU WOURS

¢! DeLRVEL INTERVAL NOn K203 mOURY

: FLEET wINE SBECTAL INSBECTION PEHENRWER

' INSPECTINN INTFUVAL INCHFASE IMPLFMEMTED

N
3 CellBVEL INTERVAL NOw ASU WOUKRS
DealLEVFL INTFRVAL NN {0284 MNURS

‘f DeLEVFL INSRECTINN PERFONMED OM A/C MO, 328 AV 4S04) HMOURS
f; DeLEVEL TNSRECTINN PERFORMEND ON A/C NN, 4Ss AY  Y{Tudl HOURY
; DeLEVEL INSPECTION PERSORMED ON A/ZC NO, a2 AT 30101 HOURS
% INSPECTION INTRRVAL INCRFASE IMPLFMEATED

3 CoLEVEL INTFRVAL NOW 1068 HODRS

NDelLBEVEL INTERVAL NOW 12R17 WAURS

g
NsLEVEL JNSPFCTION PERFORMED OM A/C MO, 123 A1 55294 WOURS

NeLEVEL INSPECTINON PERFORMED ON A/C NDO, uSs AT 41998 WOUKS

INSPECTION PERFORMED ON A/C NO, 4?2 AT 40395 HUURS

&O000 FLIGHY MOURS

‘% DeLEVEL
k! /¢ NO, 32% RETIREN FROM SFRVICE At
3 OeLEVEL TNSPECTION PERFOMMED ON A/C ND, US6 AT SURIZ HOUKS
INSPECTINN PERFORMED ON 8/C NO. 472 AT 53212 WOURS

K0000 FLIGHT WOUKWS

D=LEVEL
ugh RETIREN FROM SFRVICE av
SERVICE AT 600N0 FLIGHT HWOURS

WSC-SWB~AFT-0127 (Concluded)

A7C NO,
' 4/ NO, 412 RETIRED FROM

S

e, Structural Element:

Figure 6 - Concluded
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APPENDIX A
DETAILED PROGRAM DESCRIPTION

In the following detailed description of the SAIFE program,
each event and routine in the program 1is presented separately.
Except for the PREAMBLE, each presentation consists of a descrip-
tion, the definition of the local variables, if any, and a flow
chart to illustrate the logic of the event or routine.
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1. PREAMBLE

The PREAMBLE is the definition section of a SIMSCRIPT pro-
gram. All global variables and global arrays are defined. Tem-
porary entities are defined and tally statistics are identified.
Event notices and functions are defined and an event priority
order is set. The global real variables are listed and described
below in the order in which they appear in the PREAMBLE. Global
real variables which are input variables are not included here
but can be found in the input section.

Global Real Variables

FLEET.STR.RED - This variable is the sum of crack lengths found
in the fleet since the last inspection frequency change.

1AAFL - This variable is the actual average fatigue life of the
element design determined in the MAIN program.

CRRF - Assigned a value in routine INITIALIZATION according to

the element corrosion resistance rating, this variable is mul-
tiplied by the aircraft corrosion growth rate to give the element

corrosion growth ratc.

COST.OF,.REPAIRS - This variable is the sum of repair costs for
the fleet since the last modification.

FIXIT.COST - This variable is the cost of repairing a defect
found at a particular inspection level. Its value is set in the
inspection events,

CHG.FREQ.TIME - This variable is set cqual to TIME.V whenever an
inspection interval change 1is scheduled in the event REPAIR.

1CRKT - Each time a first crack occurs, this variable is set
equal to the service time on the aircraft.

1CORT - Lach time corrosion occurs, this variable is set cqual to
the service time on the aircraft,

1SDT - Each time service damage occurs, this variable is set
equal to the service time on the aircraft.

ACRKL, BCRKL, CCRKL, DCRKL, SCRKL - Each time a crack is found
during an A-level, B-level, C-level, D-level, or Special inspec-
tion, the corresponding variable is set equal to the crack length,

ACA, BCA, CCA, DCA, SCA - Each time corrosion is found during an
A-level, B-level, C-level, D-level, or Special inspection, the
corresponding variable is set equal to the corrosion area.
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AIRFRAME.TIME - This variable is the number of flight hours ac-
cumulated since the last modification for aircraft no longer in
service.

GICRK - Each time a first crack occurs, this variable is set
equal to the service time on the aircraft,

G1COR - Each time corrosion occurs, this variable is set equal to
the service time on the aircraft,

G1SD - Each time service damage occurs, this variable is sect
cqual to the service time on the aircraft.

GACRK, GBCRK, GCCRK, GDCRK, GSCRk - Each time a crack is found
during an A-level, B-level, C-level, li-level, or Special inspec-

tion, the corresponding variable is set equal to the crack length.

GACA, GBCA, GCCA, GDCA, GSCA - Lach time corrosion is found dur-
ing an A-level, B-level, C-lecvel, D-level, or Special inspection,
the corresponding variable is set equal to the corrosion arca.

CINSL, DINSL - Lach time there is an inspection interval change,
thesce variables are set equal to the C-level and D-level inter-
vals, respectively.

KSMP - This variable is set equal to 1.0 in the A-level, B-level,
and C-level inspection cvents and sct equal to the D-level samp-
ling percentage in the D-level inspection e¢vent.

The global integer variables are listed next. Again, input
variables are not included in this list.

Global Integer Variables

ID - Tn each event and routine, this variable is the identifica-
tion number of the aircraft being processed.

IDCK - This variable is initialized to zero and incremented by
one cach time an aircraft cnters service,

I - This variable is used as a local index or arrvay subscript in
different locations in the program.

COUNT.ELEMENT - Each time new element data is read in, this var-
iable is incremented by one.

NICHG - This variable is the number of times that the inspection
intcrvals have changed.

LHTA - This variable is the identification number of the aircraft
among the ten high-time aircraft with the fewest flight hours.
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VONUMGOE, RELIRE < thia vavtable o8 the number of alrevaflt that
hiave heed vetired (rom wervive,

S NUML OIS LRARIE T vartabile e the number of adverart whieh
have heen vemoved From nervive bevaune of stpuvtuval fatiure,

PURN) = Thibk vaviable 18 the numerie ddentification of the Jowest
internal tevel ot inspevtion,

ENANSE L LEVEL - this vavtable ix the numevie ddentitivation of
thy Toweat 7external tovel of Inspection,

P, L - There variablos ave the numeric identitications of the
Tonent internal and extevnal tovels of Inapection, vespectively,
EE eithor ot thesxe vaviablex s less than thvee, (t in net equal

to thioe,

TORELMORTELED - Phis varidable is the number of ailveralt with a
petling votrvofit woditivation,

WEENAMODERLRD - Thin vaviable is the nunber ot atvevalt that have
had w curvent vetvolit woditication installed,

FICA ~ this vartable in the nunber of alveratt in service whon a
modiCication ta fmplomented bocause of a fatiguo text failuve,

QLCR, DCOR, O8N, OPD - These variablex ave the number of occur-
rencen of fTVnt cracks, coveonion, service damage, and production
doteetd, vespectively, for a partivular element,

AOBCR, OSEO - Thoso variables ave the number of c¢racks and corro-
sion doTocts, vospectively, deteovted during a spocial inspection
rar a particular elemont,

NSTG - This varviable is the number of spocial ingpections con-
ductod for a particutlar element,

NSMD - This vaviable s tho number of aircraft modifiod in ser-
vico for a particular element,

}
NSEL = This variable is the number of aircraft experviencing
structural failure for o particular element,

NMD - This variable ls the number of structural modifications
made on a particular olement,

T AT e Lk At Lt ek L

NRES - This variable is the number of aircraft with the residual
strength for a particular element reaching the fail-safe strength.
)
]
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SNRES  bivbr vavtable in the awmbed of aiveratt with the residual

'5 Strength for a pavticular vlemont type veavhing the fail nafy

4 Atrength,

E oot vaviable in o used axoa loval tndeX o aEray subsaciapt in
3 dEtterent lavationg oy the propram.

BON = 10 the bong st option in in viieet, thin vaviable i the
axcending aequentind position of the element being provessed
ashg thore elements read i under the lung st optien,

P T DT
SIS0 a0 R

s e 2%

3 HOTLR, ﬁﬂ&ﬂ?;mﬁuﬁﬂM = These vapiablea ave the nunber of wevur:
i reiives o THERE Crache, vorvosion damage, aml servive Jdanage,
E verpevtively, tor a particuiar element type,

g GORUR, GORCO - These variablos are the number of cracks and coy:
‘ rovion deTects, rospoctively, detveted during a spevial inspeg:
tion for a ertivalay vloment typoe,

WOPD - This variable i the number of oveurrvenves ol produvtion
defeeta tor a particvulav element type,

ahle - hila vaviable i the number of special ingpections con-
Jucteod for a particular element type,
SNMB - Ehiis vartable iz the number of structural woditications

made on a pavticular olement type,

SNSMD - Thiw vartable bx the numbor of aiveratt moditicd in
service tor a particular element tvpo,

ANSEL - Ihis vartable is the number of afrveraft oxperiencing
structural fatlure taor a particular elewont typo,

The real arrays ave listed next, ‘'nless otherwise noted,
albi arrvays ave l-dimensional,  As betfore, input arvays are not
included in this list,

Real Arrays

CoINTERVAL, DVINTHRVAL - Tho elements of these arrays are the
PR A s DA Tsnaa R Ao ntiintitit R sl 3 I3 s
current (-Tevel and D-level inspection intervals for cach air-
craft in the fleot,

ABCD - This array is of size four and contains the most recent
Intcervals for each of the four levels of inspection.

CKREP,TTMi: - This array is the simulation time of the most recent
crack repair for each aircraft.
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CORBECEIMYE = Thiis avesy in the simulation time of the most revent

vorronion repaiv tor eueh alvevaft,
LASTLOSE = Uhis avvay bx the simulation time of the moit recent
aveurrenve ol nevviee damage for each airevatt,

OULPRLMOB = Thia avray i the simulation time when the mest
veveiit moditication wan tnstalled fov each aivervaft,

MAR,. MER = CLhese avvays ave the alow and fust crach growth rates,
vespectively, for each wivevatt,

80, 8D+ These avvays vontain vach of the inspection interval
vhanges or the G-level and D=level, respeutivoly,

AN = This arvray 15 the vandom number nelected to caleulate the
time until stvuetural failuve for each aiveraft,

MRDD - This avvay la the simulation time of the most recently
Jetoeted defect at eithev a C-level or nh-level {nspectien for
each of the ten high-time atrevaft,

GURL = Thia aveay is the covrvasion multiplying factor for cacn
alrcrvat,

The following ave the inteper avvays, Apain, unless other-
wise noted, all avvays ave l-dimeonsional and input arvays are not

includod,

nteger Avrays
ALSR, AXSR, AJSR - These avrays contaln the event notice ldenti-

Tication numbers tor cach aiveraft for the eovents 1.STRENGTIL,
REDUCTION, 2 STRENGTHREDUCTTION, and 3 STRENGTH.REDUCTION, re-

spoctively.

A - This array is the event notice identificatlon number for
cach aircraft for cvent FATLURL.

ATRPLANE - This arvay is the temporary entity identification
number for each alrcraft.

AAL, ABL, ACL, ADL - These arrays arce the cvent notice identi-
fication numbers for each aircraft for the events A,LEVEL.,IN-
SPECTION, B.LEVEL.INSPLECTION, C.LLVEL.INSPECTION, and D.LEVEL.
INSPECTION, respectively.

AC, ATII - These arrays are the event notice identification
numbers for each aircraft for events COROSION and T.INSPECTION.

INCREASE, respectively.
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AGLD = Thiw avvay contains the tdentirfication numbers of those
alvdratt exporiencing structural fajlure for a particular eloment.

WILR, OTG0 = "Thoxe avvays are the number of cracks and coirosion
JoTolty, Trespectively, detected at each of the four levels of
tnspection for a purticulur element,

SAGID = This arrvay contains the identiflication numbers of those
alrerafe expoviencing structural fallure for a particular element

type,

GUIGR, GOICQ - These aveays are the number of crachs and corro-
ston dofecty, vonpectively, detocted at cach of the four levels
of inxpection for a particular eolement type.

HECTIMULGAGRET - This avray contains the identification numbers of
the ton hWigh~tine aiveraft,

g
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APLD - This avray contains the ldentification numbers of those
afrdvalt with a particular clement whose vesidual strength has
reached the fatl-safe strength,

S A g 1 .y $] .
; SAPID - This avray contains the identification numbers of those
- alreralt with a particular clement type whose vesidual strength
! hax reached the fail-safe strength,

l‘ AL A} LYA) s M -

! STIM - This arvay contains the flight hours on cach aircraft when
f the residual strength for a particular clement reaches the fail-
safe strength,

SSTIM - This array contains the {light hours on cach aircraft

DL st o e

when the residual strength for a particular element type reaches
) the fail-safe stvength,
) FLTHR - This array contains the flight hours on ecach aircraft
: when structural failure occurs for a particular element.
]
; SELTHR - This array contains the flight hours on each aircraft
) when structural failure occurs for 4 particular element type.
' ARFESL - This array is the event notice identification number for
: each aircraft for event REACH.FAIL.SAFE.LGT.
; AlL, A2E, A3E - These arrays are the event notice identification
g numbers for each aircraft for events 1.ITL, 2.ITE, and 3.I7TE,
[ respectively.
h
{
¥
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The global alpha arrays ave listed next. As before, input
arrays are not included in this list,

Global Alphu Arrays

LLORLEXNISTS, 2 CROEXISTS, 3,CR.ENISTS - The eolements of these
arrays are set oqual to WIS Tor cach aircraft whenever there is
a first, second, and third crack initiation, respectively.

COLXISTS - This array is set cqyual to "YES" for each aircraft
wlien 1t has corrosion initiation.

SD.SCH - This avray is set equal to "YES" for cach aircraft that
Nas ovent IN,SERVICE.DAMAGE scheduled.

SSTAN - This array is the station number which identifies each
Srrprbea—sm - . . . +
alrcraft expericncing the failure of a particular element type.

SLELNB - This array is the .tation number which identifies each
alrcraft with a particular clement type whose residual strength
has reached the fail-safe strength.

AIL, FSH - This array is set equal to "YLS" for each aircraft
when vents REACH.FAIL,SAFL.LGT and FAILURE, respectively, are
scheduled.

11, TE2, IE3 - This array is set equal to "YES" for each air-
craft that has events 1.I1TLE, 2.ITE, and 3.ITE, respectively,
scheduled,

TMOD.PENDING - This array is set equal to "YLS" for each aircraft
that has a modification pending becausc of a fatigue test failure,

SMOD.PENDING - This array is set equal to "YES" for each aircraft
that has a modification pending because of service experience.

INSP.SCH - This array is set equal to "YES'" for each aircraft
that has inspections below the overhaul level scheduled.

1.INT, 2.INT, 3.INT -~ These arrays are set equal to "YES" for
each aircraft that has a first crack, second crack, or third
crack, respectively, initiated internally.

C.INT - This array is set equal to "YES" for each aircraft that
has corrosion initiated internally.

The temporary entity definitions and tally statements are
self-explanatory. The events, functions, and routines are de-
scribed in detail in the following sections.
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E 2. MAIN
1
§ 2.1 Description
3 In the MAIN program, space is rescrved for all global ar-
g rays, The following operations are performed in the order given:
R all input data is rcad in; the actual average fatigue life of the
~{ clement type is calculated; the necessity of a structural wodifij-
k cation because of a fatigue test failure is determined; the first
L event ENTER.SERVICE is scheduled; and the simulation is initiated.
g 2.2 Local Variables
B
y NETS - This real variable is the time in flight hours from
b when the second production rate goes into effect to when the
8 last aircraft enters service,.
- SATL - This real variable is the carliest simulation time at
9 which a structural modification because of a fatigue test
5 failure is ready for installation.
-‘.'
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B

2,3 TFlow Chart
? MAIN,

Reserve aircraft arrays.

R
e S e

Ea:

A Read aircraft data.

Does LONG.LIST="YES"?

Read in elements and aircraft to be tracked.

Reserve element arrays.

Read element data.

N
Y
- r Does ELEMENT(1)="EQD" ?
3 v '
: Y
- v XN

Is this element a different element type
than previous element?

Does LONG.LIST="NO"?




B

Call routine SUMMARY.

Call routine INITIALIZATION.

Calculate actual average fatigue life of
element type.

Does fatigue test failure occur at less
than twice the aircraft service life?

Schedule a structural modification,

Is long 1list option in effect?

Print long 1ist headings.

Schedule event ENTER.SERVICE.

Start simulation.

Does LONG.LIST="NO"?
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call routine DISPLAY.OUTPUT.

Does LONG.LIST="NO"?

Call routine SUMMARY.

END.
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3. INITIALIZATION

3.1 Duscription
This routine ls called immediately after reading cuach now

§ sot of olement input data. This routine changes the inspection
X loevel codes to numeric values, sets the corrosion growth multi-
? plying factor based on the corrosion resistance rating. and

i resets the tally counters. Tt also initializes all the clement
) glabal variables which are not part of the input. This routine
i is called from the MAIN program,

( 3.0 Loeal Vaviables

g“

L : There are no local variables In this routine.

H

5.3 Llow Chart

§

, CP Routine INITIALIZATION.

Ny

; )

' Change inspection level codes to numeric values.

. Set corrosion growth multiplying factor.

¥

Reset tally counters.

Initialize global variables.

(f&) Return.




4., SUM.INTTIALIZE
4.1 Description

This routine is called each time a new clement type is read
in. The element type is identified by the first twelve charac-
ters of the element identification. This routine initializes the
global variables and resets the tally counters. This routine is

called from the MAIN progran.

4.2 Local Variables

There are no local variables in this routine.

4.3 Flow Chart

C::) Routine SUM.INITIALIZE.

Initialize global variables.

Reset tally counters.

Cf&) Return.
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5.  REAL,LIFLE

5.1 Description

This routine accepts (1) the predicted average fatigue life
of a particular element design and (2) the mean and standard
deviation of the log-normal distribution of the ratio of the
actual average fatigue life to the predicted average fatigue
life. A random selection is made from the distribution and
multiplied by the predicted average fatigue life. The resulting
actual average fatigue life is returned to the calling routine.
REAL.LIFE can be called from the MAIN program and events IMPLE-
MENT.MODIFICATION and T.IMPLEMENT.MOD.

5.2 Local Variables

MEAN - This real variable, whose value is passed from the
calling routine, is the mean of the ratio distribution.

RATIO - This real variable, determined to be log-normally
distributed, is the ratio of the actual fatigue life of an
element design to its predicted fatigue life.

STD.DEV - This real variable, whose value is passed from the
calling routine, 1s the standard deviation of the ratio

distribution.

PDL - This real variable is the design predicted average
fatigue life passed from the calling routine.

RFL - This rcal variable is the clement actual average
fatigue life which is returned to the calling routine.




5.3 Flow Chart

o Routine REAL.LIFE.

Randomly select RATIO from distribution.

Is RATIO within allowable Timits?

S S ,,
Sk ST A LS R
. - A S S o T R S P e T o oI
. 27 a1t N g
-~
=z,

Set RATIO to limit.

Calculate actual average fatigue 1ife.

e o )

Return with actual average fatigue life.
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0. ENTER.SERVICE

6.1 Description

This event represents the cntry into service of a new air-
craft., The temporary entity AIRCRAFT is created and identified
by the variable AIRPLANE(ID). The entity attributes TAIL.ID and
ENTRY.TIME are defined and the AIRPLANE is filed in the set
ACTIVE.FLEET. The routine FATIGUE.LIFE.SCATTER is called to de-
termine the times to first, second, and third crack initiations.
The slow and fast crack growth rates are calculated. The times
to corrosion initiation and service damage are calculated. If
cither of these times is less than the service life of the air-
craft, the corresponding defect is scheduled. If therc is a
producticon defect, the time to first crack initiation is replaced
by a time drawn from a distribution of times to crack initiation
of aircraft with production defects. If the long list option is
in effect for each aircraft being tracked, this routine prints
the following: (1) aircraft identification and timec it enters
service, (2) times to crack initiations, and (3) slow and f{ast
crack growth rates. Crack initiations, D-level inspection, and
retirement from service are also scheduled. If the present
aircraft is not the last aircraft of the flect, another LENTER.
SERVICE is scheduled. This event can only be scheduled in the
MAIN program and within itself.

0.2 Local Variables

DEFECT.LIFE - This real variable is the time to f{irst crack
initiation when the aircraft has a production defect.

HOURS,TO.CORROSION - This real variable is the time to
corrosion initlation.

SECOND.LIFE - This real variable is the time to sccond crack
initiation.

STD.SLOW - This real variable is the standard deviation of
the distribution of slow crack growth rates.

FIRST.LIFLE - This real variable is the time to first crack
initiation when the aircraft has no production defect,

OURS.,.TO.SERVICE.DAMAGE - This real variable is the time to
scrvice damage occurrence.

RN - This real variable is a uniformly distributed random
number between zero and one.

STDL.FAST - This real variable is the standard deviation of

the distribution of fast crack growth rates.

THIRD.LIFL - This recal variable is the time to third crack
initiation,

48




0.3 Flow thart
(- Event ENTER. SERVICE,

!

Croate an AIRCRAFT and file in ACTIVE.FLEET.

[_ Determine times to first three crack initiations.

Calculate slow and fast crack growth rates.

L9
i
13
d
i
d
v
Y
\]
3

i Detarmine times to corrosion initiation and

1 service damage. :
: i
: Is time to corrosion initiation less than aircraft %
4 service life? ‘

Schedule a corrosion initiation.

ﬁ%
Is time to service damage less than aircraft
service 1ife?
Y
N
Y

(O Al e - R o T e e

i Schedule a service damage occurrence. j
i {
i Is random number less than probability of a §
3 production defect? ;
} Determine new time to first crack initiation. 3
- _;
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1

Is long list option in effect?

Print Tong 1ist output if aircraft is one
being tracked.

[s time to first crack injtiation less than aircraft
service 1ife or is corrosion initiation scheduled?

Schedule first crack initiation.

Is time to second crack initiation less than aircraft
service 1life or is corrosion initiation scheduled?

Schedule second crack initiation.

Is time to third crack initiation less than aircraft
service life or is corrosion initiation scheduled?

Schedule third crack initiation.

Schedule first D-level inspection and aircraft
retirement.

Is this last aircraft to enter service?

Schedule event ENTER.SERVICE.

Return.




7. FATIGUE, LIFE, SCATTER

7.1 Description

This routine receives the actual average fatigue life of the
element design from the calling routine and returns the tines to
crack initiation of the first three fatigue cracks for the ele-
ment in a particular aircraft. These times are random selections
from a two-parameter Weibull distribution., This routine can be
called from routine INSTALL.MODIFICATION and events ENTER.SERVICE

and REPAIR.

7.. Local Variables

ALPHA - This real variable is the shape parameter of the
fatigue life distribution.

FIRST.LIFE - This real variable is the time to first crack
initiation. This time is returned to the calling routine.

N - This integer variable, passed from the calling routine,
identifies the random number stream to be used.

RN - This real variable is a uniformly distributed random
number.

THIRD.LIFE - This real variable is the time to third crack
initiation. This time is returned to the calling routine.

BETA - This real variable is the scale parameter of the
fatigue life distribution.

LIFE - This real array of length three is used to temporar-
ily hold the times to crack initiation of the three fatiguc

cracks.

RFL - This real variable is the element actual average
fatigue life passed from the calling routine.

SECOND,LIFE - This real variable is the time to second crack

initiation. This time is returned to the calling routine.




g 7.3 Flow Chart

Routine FATIGUL.{1it. CATIER.

-
4 > l Draw uniformly disir.luted random number.

Calculate time to crack initiation.

N Times calculated for 1+ - racks?

Return.
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8, INSTALL.MODIEFICATION

8.1 Description

This routine represents the installation of a structural
modification caused by a fatigue test failure or by aircraft ser-
vice experience. The modification is installed during a repair
or a D-level inspection. All previously scheduled defect initia-
tions are cancelled, and new times to defect initiations are cal-
culated for each aircraft when it is modified. This routine can
be called from the events REPAIR and D.LEVEL.INSPECTION.

8.2 Local Variables

DEFECT.LIFE - This real variable is the time to crack
initiation drawn from a distribution of fatigue lives of
elements having production defects.

HOQURS.TO.CORROSION - This real variable contains the value
returned by routine PREDICT.CORROSION.

RST - This real variable is the remaining service time to
retirement of the aircraft being considered.

R O R e A AT .

STD.FAST - This real variable is the standard deviation of
the distribution of fast crack growth rates.

{ THIRD.LIFE - This real variable is the time to third crack
initiation returned by routine FATIGUE.LIFE.SCATTER.

FIRST.LIFE - This real variable 1s the time to first crack
initiation returned by routine FATIGUE.LIFLE.SCATTER.

RN - This real variable is drawn from a uniform distribution
of random numbers between 0 and 1.

? SECOND.LIFE - This real variable is the time to second crack
j initiation returned by routine FATIGUE.LIFE.SCATTER.

5 STD.SLOW - This real variable is the standard deviation of
; the distribution of slow crack growth rates.

TR
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Routine INSTALL.MODIFICATION.

Set C-level and D-level intervals to initial values.

Cancel previously scheduled inspections.

Cancel previously scheduled FAILURE.

Call routine FATIGUE.LIFE.SCATTER.

Cancel previously scheduled defect initiations.

Cancel previously scheduled REACH.FAIL.SAFE.LGT.

Schedule new defect initiations.

Return.
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9,  IN.SERVICE.DAMAGE

f% 9.1 Description

oo

This event represents the occurrence of a service damage de-
fect. This occurrence results in the immediate initiation of the
next scheduled crack. A new time to service damage is determined.
If the new time is less than the remaining time in service of the
aircraft, this event is scheduled once again. This event can be
R scheduled from within itself or in event ENTER.SERVICE.

Ry

cis

& 9.2 Local Variables

3 IDSDM - This integer variable is the identification number
b of the aircraft for which the event was scheduled.

RST - This real variable is the remaining service time to
retirement of the aircraft being considered.

OURS.TO.SERVICE.DAMAGE - This real variable is the value
] returned by routine PREEDICT.SERVICE.DAMAGE.

"+ S
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9.3 Flow Chart

) Event IN.SERVICE.DAMAGE.

Call routine PREEDICT.SERVICE.DAMAGE .

Is time to service damage less than remaining
service time of aircraft?

T A TN L T S g

Schedule event IN,SERVICE.DAMAGE.

Is first crack initiation scheduled?

Reschedule first crack to occur immediately.

cff; Return.

[J1<<i>xr— Is second crack initiation scheduled?

Reschedule second crack to occur immediately.

C%:D Return,

N
Y
Y
‘ N
Y i
Reschedule third crack to occur immediately.
CfL:&—— Return.

l1s third crack initiation scheduled?
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10, T.IMPLEMENT.MOD

10.1 Description

This event represents the development of a structural modi-
fication because of a fatigue test failure. This event deter-
mines the actual average fatigue life of the modification and
schedules an increase in inspection frequencies at some percen-
tage of the fatigue test life. This event is scheduled in the

MAIN progran.
10.2 Local Variables

NSIG - This real variable is (SIG.R)(.85) and is based on
the assumption that a modification usually improves the
actual average fatigue life of a particular design.

NMU - This real variable is MU.R+0.15(1.0-MU.R) and is also
based on the foregoing assumption for NSIG.

10.3 Flow Chart

() Event T.IMPLEMENT.MOD.

Set actual average fatigue life equal to predicted.

Does MOD.TESTED="NO"?

Call routine REAL.LIFE.

N Is fatigue test life less than aircraft service life?

Indicate that aircraft in service require retrofit.

Schedule event T.INSPECTION.INCREASE.

Return.

57




T
=

T e R

11. PREEDICT.SLERVICE.DAMAGE

11.1 Description

E This routine generates the time to service damage occurrence
for a given aircraft from a constant service damage occurrence

L rate. If the service damage occurrence rate is zero in the in-

W put, the routine sets the time to service damage occurrence as

R twice that of the aircraft service life. This routine can be
called from events LNTER.SLERVICE and IN.SL.VICE.DAMAGE.

11.2 Local Variables

This real variable is the time to

. OURS.TO.SERVICL. DAMAGL -
This time is

E service damage occurrence in flight hours.
pr returned by the routine.

. RN - This real variable is a uniformly distributed random
number between 0 and 1.

4 11.3 Flow Chart

Routine PREEDICT.SERVICE.DAMAGE.

N Is service damage occurrence rate < 0?

Set time to service damage equal to twice aircraft
service life. .

Cff) Return.

Select uniformly distributed random number.

Return.

| I Calculate time to service damage.
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12, PREDICT,CORROSION

12.1 Description

This routine generates time to corrosion initiation for a
given aircraft from a time-dependent occurrence rate approximated
by two constant rates. The first constant occurrence rate, the
second constant occurrence rate, and the service time on the air-
craft when the sccond rate goes into effect are all input vari-
ables. This routine can be called from the routine INSTALL.
MODIFICATION and events ENTER.SERVICE and REPAIR.

12.2 Local Variables

CRCT - This real variable is the remaining time in flight
hours until the second corrosion occurrence rate pgoes into
effect. This variable can be negative indicating that the

second rate is already in effect.

LD - This real variable is used to hold an intermediate
value during the calculation of time to corrosion initia-
tion. The calculation uses a combination of both corrosion

occurrence rates.

HOURS.TO.CORROSION - This real variable is the flight time
until corrosion iInitiation. This time is returned to the

calling routine.

RN - This real available is a uniformly distributed random
number.
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12.3 Flow Chart

)

[

-<

(

Routine PREDICT.CORROSION.

Select uniformly distributed randem number.

Is time on aircraft greater than time at which
second occurrence rate goes into effect?

Calculate time to corrosion initiation using second rate.

Return.

Is selected random number 3_random number required
to yield corrosion initiation at time of occurrence
rate change?

Calculate time to corrosion initiation using first rate.

Return.

Calculate time to corrosion initiation using
combination of both occurrence rates.

Return.




13. COROSION

13.1 Description

This event represents the initiation of a corrosion defect.
The remaining time to crack initiation of all scheduled cracks 1is
reduced by a corrosion damage factor. If either of the events
FAILURE or REACH.FAIL.SAFE.LGT is scheduled, its remaining time
until occurrence is also reduced by the corrosion damage factor.
This event can be scheduled in the routine INSTALL. MODIFICATION
and in events LENTER.SERVICE and REPAIR.

13.2 Local Variables

CDM.MULTIPLYING.FACTOR - This real variable is the factor

which when multiplied by the remaining time to crack ini-

tiation accounts for the shortening effect of corrosion on
fatigue lives.

NFTM - If a FAILURE has been scheduled, this real variable
1s the remaining time until its occurrence.

REMAINING.LIFE - This real variable is the remaining time
until a scheduled crack initiation.

TRT - If a REACH.FAIL.SAFE.LGT has been scheduled, this recal
variable is the remaining time until its occurrence multi-
plied by the corrosion damage factor.

IDCO - This integer variable contains the identification
number of the aircraft for which the event CORROSION was
scheduled.

REDUCED.REMAINING.LIFE - This real variable is the RLMAINING,
LIFE multiplied by the corrosion damage factor.

RST - This real variable is the remaining service time of
the aircraft under consideration,




13.3 Flow Chart

Event COROSION .

Is event REACH.FAIL.SAFE.LGT scheduled?

Reduce remaining time to occurrence of
REACH.FAIL.SAFE.LGT by corrosion damage factor.

Is event FAILURE scheduled?

Reduce remaining time to occurrence of FAILURE
by corrosion damage factor.

Is first crack initiation scheduled?

Reduce remaining time to first crack initiation
by corrosion damage factor.

Is second crack initiation scheduled?

Reduce remaining time to second crack initiution
by corrosion damage factor.

Is third crack initiatien scheduled?

Reduce remaining time to third crack initiation
by corrosion damage factor.

Return.




4. RATE

bl Deseription

This routine statistically generates element crack growth
vateos which vefloct variation in material properties and load
onvironment, The xgrowth rates ure randomly drawn from a normal

3 disteibution whlch is defined by a mean growth rate and a stan-

) dard deviatlon passed from the calling routine. If a random draw

i yields o negatlive growth rate, the rate is set equal to the mean

F ; prowth rate winus four standard deviations, Thus, the user wmust

& i be sure that the standard deviation is always less than onc-

& fourth of the mean, This routine is defined as a function in the

£ | routine PREAMBLE and is used in event ENTER.SERVICE and routine S
. ‘ INSTALL MODIRICATION, :
v

B2 Lacal Variables
] Dien 3
g Gl - This real vaviable 1s usced to hold intermediate values

; in the calculation of the crack growth rate.

{ M o~ This real variable is the mean crack growth rate passed

g from the calling routine,

) . . . . . ,

! RN - This real variable is a uniformly distributed random

: nunber between 0 and 1.

4

/ S - This recal variable is the crack growth rate standard

’ deviation passed from the calling routine.

« < This real variable is the element crack growth rate
returned to the calling routine.

G2 - This real variable is used to hold intermediate valuces
. e .
in the calculation of the crack growth rate.

N - This integer variable, passed from the calling routine,

Tdentifies the random number stream to be used. :
. RNI - This real variable, equal to 1.0 - RN, is a uniformly %

YT ) i
' | dTstributed random number between 0 and 1. :

W - This real v viable is used to hold intermediate values i
; In the calculation of the crack growth rate. :
!
= 3
[ :
; :
\ 4
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kL 14.3 Flow Chart :
b |
outine RATE, :
' Select uniformly distributed random number. i
| Calculate crack growth rate. !
i P
Is calculated growth rate negative? i
]
' i
Set growth rate equal to mean minus four standard deviations. !
D Return,
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- 15. 1.STRENGTH.REDUCTION

A el T e e

15.1 Description

This event represents the initiation of the first crack. If ;

the long list option is in effect, the aircraft identification
number and flight hours are printed for those aircraft being

b tracked. A uniform random number is compared with the probabil-
- ity of internal cracking to determine whether this crack initi- 5
ates internally. If it does initiate internally, the time until 3
it becomes external is calculated and the event 1.ITE is sched- 3
uled. Next, the time to structural failure is calculated by |
K using the threc-part residual strength curve described in Vol. |
3 IT. If this time is less than the remaining service life of the
aircraft, the event FAILURE is scheduled. The time until the
residual strength of the element reaches the fail-safe strength
is calculated, and event REACH.FAIL.SAFE.LGT is scheduled. This 3
event can be scheduled in events ENTER.SERVICE, INSTALL.MODIFI- j

CATION, and REPATIR.

Gt
TR

L

R e s O

15.2 Local Variables

ARG - This real variable is used as an intermediatc value in
the calculation of time until structural failure.

S i S

b : GRZ - This real variable is the fast crack growth rate.

I e e i 2 e e ot T

; IDISR - This integer variable is the aircraft identification
B number. ;
Ki, K11, K13, K4, K9, LG - These rcal variables are usecd as
intermediate valuecs in the calculation of time until struc-
tural failure.

LIST - This real variable is set equal to 1.0 when thc long
list option is in effect and the aircraft being processed is
one of those being tracked.

R2 - This real variable is the strength degradation rate
when the crack length is between the critical crack length

and the fail-safe length.

S

SF - This real variable is the element fail-safe strength,

S1 - This real variable is the element residual strength
when the crack is at the critical crack length.

TAR - This recal variable is the simulation time at which the
aircraft being processed retires from service.

Tl - This real variable is the time in flight hours for the
crack to grow from its initiation to the critical crack

length.

5T EVE EHT\!',E* 'n‘ gt ?, R"l'&%-'*ﬂﬁm},' R -,'-_F-\'f.i\‘?{.:_.’!}g‘; -v‘:_,g;\
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GR1 - This real variable is the element slow crack growth
rate.

K10, K12, K2, K8, LGKS - These real variables are used as

intermediate values 1n the calculation of time until struc-
tural failure.

Rl - This real variable is the strength degradation rate
from crack initiation to critical crack length.

R3 - This real variable is the strength degradation rate
from fail-safe strength to structural failure.

SU - This real variable is the ultimate strength of the
element.

T - This real variable is the time in flight hours until a
crack initiated internally becomes external.

TTF - This real variable is the time in flight hours until
element failure.

T2 - This re¢al variable is the time in flight hours until
the fail-safe strength is reached.
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15.3 Elow Chart

Event 1.STRENGTH.REDUCTION.

N Is long 1list option in effect?

Print 1D number and flight hours for aircraft

: being tracked.

e gty

Does crack initiate internally?

ek T

Set 1.INT to "YES".

becomes external 1ess

Is time until crack
ce life of aircraft?

than remaining servi

o RTINS I A AT DT P
-

? Schedule event 1.1TE.
: q
Is aircraft presently inspected below overhaul

i
' level?

g S g T

call routine INSPECTION.SCHEDULER.

e
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Calculate time until residual strength equals
fail-safe strength.

Calculate time until structural failure.

Is time until fail-safe strength less than
remaining service life of aircraft?

Schedule event REACH.FAIL.SAFE.LGT.

Is time until failure less than remaining
service life of aircraft?

Schedule event FAILURE.

Return.




16, 2.STRENGTH.REDUCTION

16.1 Description

This event represents the second crack initiation. If the
long list option is in effect, the aircraft identification number
and flight hours are printed for those aircraft being tracked. A
uniform random number is compared with the probability of inter-
nal cracking to determine whether this crack initiates internally.
If it does initiate internally, the time until it becomes external
is calculated and the cvent 2.ITE is scheduled. Next, the time
to structural failure is calculated by using the same three-part
residual strength curve as in event 1,STRENGTH.REDUCTION. How-
ever, the crack growth rate is now one calculated by a least-
squares fit of points determined from the sum of crack lengths of
the two cracks. This calculation is described in Vol. II. 1If
the time until failure is 1less than the remaining service lifec of
the aircraft, the event FAILURE is scheduled. The time until the
residual strength of the element reaches the fail-safe strength
is calculated and event REACH.FAIL.SAFE.LGT is scheduled. This
event can be scheduled in events ENTER.SERVICE, INSTALL.MODIFI-

CATION, and REPAIR.
16.2 Local Variables

ARG - This real variable is used as an intermediate value in
the calculation of time until element failure.

CL - This real variable is the crack length when the crack
initiated.
GR1 - This real variable is the slow crack growth rate.

K10, K12, kK2, K8, LGKS5, N - These real variables are usecd as
intermcdiate values 1n the calculation of time until element

failure.

R2 - This real variable is the strength degradation rate
when the composite crack length is between the critical
crack length and the fail-safe length.

SF - This rcal variable is the fail-safe strength of the
element.

SU - This real variable is the ultimate strength of the
element.,

T - This real variable is the time in flight hours until a
crack initiated internally becomes external.




TAR - This real variable is the simulation time at which the
aircraft being processed retires from service.

TCL - This real variable is the time it takes a single crack
to grow from its initiation to the critical crack length.

Tl - This real variable is the time until the first crack
reaches its critical crack length.

W, WXS, WY, Y - These real variables are used as inter-
mediate values in the calculation of time until structural

failure.

CCL - This real variable is the critical crack length of the
element.

DL - This real variable is the length of the first crack at
the time of corrosion initiation.

GR2 - This real variable is the fast crack growth rate of
the element.

IDZSR - This integer variable is the aircraft identification
number.

Kl, K11, K13, K4, K9, LG - These real variables are used as
intermediate values 1in the calculation of time until struc-
tural failure.

LIST - This real variable is set equal to 1.0 when the long
list option is in effect and the aircraft being processed is
one of those being tracked.

R1 - This real variable is the strength degradation rate
between the time that a first crack initiates until the time
that this crack reaches its critical length.

R3 - This real variable is the strength degradation rate
from fail-safe strength until structural failure.

SMW - This real variable is used as an intermediate value in
the calculation of time until structural failure.

S1 - This real variable is the element residual strength
when the first crack is at the critical crack length.

TAC - This real variable is the time of corrosion initia-
tion.
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TAl - This real variable is the time of first crack initi-
tion.

TTEF - This real variable is the time in flight hours until

structural failure.

o]
[

T2 - This real variable is the time in flight hours from
when an element has a residual strength until when it has a

fail-~safe strength.

WX, WXYF X - These real variables are used as intermedinte
values 1n the calculation of time until structural fail.ure.
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16.3 Flow Chart

N
Y
y
N
Y
N
Y

Event 2.STRENGTH.REDUCTION .

Is Tong list option in effect?

Print ID number and flight hours for aircraft
being tracked.

Does crack initiate internally?

Set 2.INT to "YES".

Is time until crack becomes external less than
remaining service life of aircraft?

Schedule event 2.ITE.

Is aircraft presently inspected below
overhaul level?

Call routine INSPECTION.SCHEDULER.
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ki

Calculate time until residual strength equals
fail-safe strength.

T

S e
g

Calculate time until structural failure.

§ N Is time until fail-safe strength less than
! Y remaining service life of aircraft?
.i Schedule event REACH.FAIL.SAFE.LGT.
ﬁé- rEL<(fE:> Is time until failure less than remaining
7§ Y service life of aircraft?
Schedule event FAILURE.

Ci:) Return.
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17. 3.STRENGTH.REDUCTION

17.1 Description

This event represents the third crack initiation. If the
long list option is in effect, the aircraft identification number
and flight hours are printed for those aircraft being tracked. A
uniform random number is compared with the probability of inter-
nal cracking to determine whether this crack initiates inter-
nally. If it does initiate internally, the time until it becomes
external is calculated and the event 3.ITE is scheduled. WNext,
the time to structural failure is calculatcd by using the sane
three-part residual strength curve as in event 1.STRENGTH.REDUC-
TION. However, the crack growth rate is now calculated by a
least-squares fit of points determined from the sum of crack
lengths of the three cracks. This calculation is described in
Vol. ITI. 1If the time until failure is less than the remaining
service life of th. aircraft, the event FAILURE is scheduled.

The time until the residual strength of the element reaches the
fail-safe strength is calculated and event REACH.FAIL.SAFE.LGT is
scheduled. This event can be scheduled in events LNTER.SERVICE,

INSTALL.MODIFICATION, and REPAIR.

17.2 Local Variables

ARG - This real variable is used as an intermediate value in
vi.e calculation of time until structural failure.

CL - This real variable is the crack length when the crack
Initiated.
GR1 - This real variable is the slow crack growth rate,.

K10, K12, K2, K8, LGK5, N - These real variables are used as
intermediate values in the calculation of time until struc-

tural failure.

R2 - This real variable is the strength degradation rate
when the composite crack length is between the critical
crack length and the fail-safe length,

SF - This real variable is the fail-safe strength of the
element.

SU - This real variable is the ultimate strength of the
element.

T - This real variable is the time in flight hours until a
crack initiated internally becomes external.

TAR - This real variable is the simulation time at which the
aircraft being processed retires from service.
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TAZ - This real variable is the time of the second crack
initiation.

TTF - This real variable is the time in flight hours until
structural failure.

T2 - This real variable is the time in flight hours from
when the element has a residual strength until it reaches a
fail-safe strength.

WX, WXY, X, Y - These real variables are used as intermedi-
ate values 1in the calculation of time until structural
failure.

1CL - This real variable is the crack length of the first
c¢rack at third crack initiation.

CCL - This real varaible is the critical crack length of the
element.

DL - This real variable is the length of the first crack at
the time of corrosion initiation.

GRZ - This real variable is the fast crack growth ratc of
the element.

ID3SR - This integer variable is the aircraft identification

number.

kl, K11, K13, K4, K9, LG - These real variables are used as
intermediate values 1n the calculation of time until struc-
tural failure.

LIST - This real variable is set equal to 1.0 when the long
list option is in effect and the aircraft being processed is
onc of those being tracked.

Rl - This rcal variable is the strength degradation rate
from when the first crack initiates until it reaches its
critical crack length.

R3 - This real variable is the strength degradation rate
from fail-safe strength until structural failure.

SMW - This real variable is uscd as an intermediate value in
the calculation of time until structural failure,

S1 - This recal variable is the element residual strength
whcu the first crack is at the critical crack length.
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TAC - This real variable is
tion.

TAl - This real variable is
tion.

t

CL - This real variable is
to grow from its initiation

T1 - This real variable is
reaches its critical crack

W, WXS, WY, XK, Y2 - These
intermediate values in the
tural failure.

2CL - This reali variable is
at the time of the third cr

the time of corrosion initia-
the time of first crack initia-
the time it takes a single crack

to the critical crack length.

the time until the first crack
length.

real variables are used as
calculation of time until struc-

the length of the second crack
ack initiation,
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7.3 Flow Ghart

i
i

Event 3.STRENGTH.REDUCTION .

Is long list option in effect?

Print 1D number and flight hunurs for aircraft
being tracked.

Dogs crack initiate internally?

Set 3.INT to “VES".

Is time until crack becomes external less than
remaining service 1ife of aircraft?

Schedule event 3.ITE.

Is atvcraft presently inspected below overhaul
level?

call routine INSPECTION.SCHEDULER.
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Calculate time until residual strength equals
fail-safe strength.

o,

R

P
T

by
3

Calculate time until structural failure.

Is time until fail-safe strength less than
Y remaining service life of aircraft?

R S

e e

s S s
B R S St e B e

N

Schedule event REACH.FAIL.SAFE.LGT.

i r
E Is time until failure less than remaining
i Y service life of aircraft?

i Schedule event FAILURE.

Cf&) Return.
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18. 1.ITE

18.1 Description

This event represents the time when a first crack which
initiated internally becomes external. This time is defined as
the time when the element crack length reaches a percentage of
the critical crack length. This percentage is an input param-
eter. At this time the appropriate element of the alpha array
1,INT is changed from "YES" to "WO". If the long list option is
in effect, the aircraft identification and flight hours are
printed for those aircraft being tracked. This event is sche-
duled in event 1.STRENGTH.REDUCTION.

18.2 Local Variables

IDIE - This integer variable is the aircraft identification
number.

18.3 Flow Chart

C:ED Event 1.ITE.

Set 1.INT to "NO".

-—ﬂ&\ Is long list in effect?
Y

Print A/C ID and flight hours of aircraft being
tracked.

CJJ Return.
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19, 2.ITE

19.1 Description

This event represents the time when a second crack which
initiated internally becomes external. This time is defined as
the time when the element crack length reaches a percentage of
the critical crack length. This percentage is an input param-
cter. At this time the appropriate element of the alpha array
2.INT is changed from "YES" te "NO". If the long list option is
in effect, the aircraft identification and flight hours arc
printed for those aircraft being tracked. This event is sched-
uled in event 2.STRENGTH.REDUCTION.

19.2 Local Variables

ID2E - This integer variable is the aircraft identification

number.
19.3 Flow Chart

D) Event 2.ITE.

Set 2.INT to "NO".

N Is long list in effect?

Print A/C ID and flight hours of aircraft
being tracked.

() Return.
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20.1 Description

This event represents the time when a first crach which
initiated internally becomes external. This time is defined as
the time when the clement crack length reaches a percentage of
the critical crack length, This percentage is an input param-
cter, At this time the appropriate element of the alpha avray
3SANT is changed from "YES" to "NO'", If the long list option is
in effect, the airvcratt identitication and flight hours are
printed tor those aivcraft being tracked. This event is sche-
duled in cevent 3.S5TRENGTH.REDUCTION.

20.2 Locul Variables

1D3E - This integer variable is the aircraft identificution
number.

20.3 Flow Chart

e e v et e

C,? Event 3.1TE.

Set 3.ITE to "NO".

N > Is long list in effect?
Y

Print A/C ID and flight hours of aircraft being
tracked.

Cf&) Return.
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21, INSPECTION.SCHEDULLR

21,1 Description

This routine schedules all inspections below the overhaul
level on a given aircraft., To conscrve execution time, the
inspections are scheduled so that the aircraft is not inspected
before the defect reaches its minimum detectable size at each
level of inspection. This routine is called from events 1.
STRENGTH. REDUCTION and COROSION.

¢1.2 Local Variables

€l - This real variable is the corrosion growth ratce used to
calculate the time to the minimum detectable corrosion area.
N - This integer variable indicates whether a crack initia-
tion or a corrosion initiation causcd this routine to be
called.

TML, - This real variable is the time to the minimum detec-
table defect size calculated for cach level of inspection.

Ml - This real variable is the crack growth rate used to
calculate the time to the minimum detectable crack length.

S.INSP.AT - This recal variable is the simulation time at
which the tirst inspection at cach level is scheduled,

picSS LS B, BUIERS
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21.3 Flow Chart

%
T
I

Routine INSPECTION.SCHEDULER,

Is lowest external inspection level less than
or equal to A-level?

Calculate time to minimum detectable size.
Schedule A-level inspection.

Is Towest external inspection level less than
or equal to B-level?

Calculate time to minimum detectable size.
Schedule B-level inspection.

Is Towest external inspection level less than
or equal to C-level?

Calculate time to minimum detectable size.
Schedule C-~level inspection.

Return.
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22, A,.LEVEL.INSPECTION

22,1 Description

This event represents the performance of an A-level inspec-
tion. The constants which define the probability of detection
equation at the A-level are passed to the routine EXAMINE which
handles the actual inspection calculations for all leveils of in-
spection.
SCHEDULER and the events A.LEVEL.INSPECTION, B.LEVEL.INSPECTION,
C.LEVEL.INSPECTION, and D.LEVEL.INSPECTION.

22.2 Local Variables

FOUND - Not used in this event, this real variable is re-
turned by routine EXAMINE with a non-zero value whenever a

defect is found.

IDA - This integer variable is the identification number of
the aircraft being inspected.

22.3 Flow Chart

) Event A.LEVEL.INSPECTION.

Call routine EXAMINE.

Schedule the event A.LEVEL.INSPECTION.

Cft) Return.
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23. B.LEVEL.INSPECTION

23.1 Description

This event represents the performance of a B-level inspec-
tion. The constants which define the probability of detection
equation at the B-level are passed to the routine EXAMINE. The
inspection interval for each inspection level is not necessarily
an even multiple of all lower level intervals. If an A-level
inspection is scheduled, it is cancelled and rescheduled at
present time plus one A-level interval later. This event can be
scheduled in the routine INSPECTION.SCHEDULER and the events
B.LEVEL.INSPECTION, C.LEVEL.INSPECTION, and D.LEVEL.INSPECTION.

23.2 Local Variables

FOUND - Not used in this event, this real variable is re-
turned by routine EXAMINLE with a non-zero value whenever a

defect is found.

IDB - This integer variable is the identification number of
the aircraft being inspected.
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23.3 Flow Chart

Event B.LEVEL.INSPECTION.

Is Towest external inspection level less than
or equal to A-level?

Reschedule the A-level inspection.

Call routine EXAMINE.

Schedule the event B.LEVEL.INSPCCTION.

Return.

86



24, C.LEVEL.INSPECTION

24.1 Description

This event represents the performance of a C-level inspec-
tion. 1f there is either an A-level or a B-level inspection cur-
rently scheduled, it is cancelled and rescheduled at one A-level
interval or B-level interval, respectively, later. The constants
which define the probability of defect detection equation at the
C-level are passed to the routine EXAMINE. 1If a crack is de-
tected and the aircraft is one of the ten high-time aircraft, the
time of detection is stored. This event can be scheduied in the
routine INSPECTION.SCHEDULER and the events C.LEVEL.INSPLCTION
and D.,LEVEL.INSPECTION.

24.2 Local Variables

FOUND - This real variable is returned by routine EXAMINE
with a value of one whenever a crack is detected.

IDC - This integer variable is the identification number of
the aircraft being inspected.
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24.3 Flow Chaqg

]
e
!

Event C.LEVEL.INSPECTION.

Is lowest external inspection level less than
or equal to B-level?

Reschedule B-level inspection.

Is lowest external inspection level less than
or equal to A-Tevel?

Reschedule A-level inspection.

Call routine EXAMINE.

Was crack detected?

Is aircraft one of ten high-time aircraft?

Retain time of detection.

Schedule event C.LEVEL.INSPECTION.

Return,
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25. D.LEVEL,INSPECTION

25.1 Description

This event represents the performance of a D-level inspec-
tion. If the long list option is in effect on this element, the
identification number and flight hours are printed for each
aircrafi. being tracked. If there are any lower level inspections
currently scheduled, they are cancelled and rescheduled at one
inspection interval later. The constants which define the proba-
bility of defect detection equation at the D-level are passed to
the routine EXAMINE. The defect histories of the ten high-time
aircraft are now cxamined. If all of the ten high-time aircraft
have gone one D-level interval without any cracks detected at
egither the C-level or the D-level, then the C-level and D-level
inspection intervals are increased by the input factor FREQ.
DECREASE.

Any pending modifications are installed at this time. ‘This
cvent can be scheduled in the events LENTER.SERVICE and D.LEVEL.

INSPECTION.

25.2 Local Variabhles

FOUND - This rcal variable is returned by routine LXAMINE
with a value of one whenever a crack is detected.

IDD - This integer variable is the identification number of
the aircraft being inspected.
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- Event D.LEVEL.INSPECTION,

K N Is Tong list option in effect on this
g element?

N Is this aircraft being tracked?

?g Print aircraft number and flight hours.

4 _§<<) Are lower level inspections scheduled?

Reschedule lower level inspections.

Call routine EXAMINE.

Is aircraft one of ten high-time aircraft?

Was crack detected?

Retain time of detection.

N Have all ten high-time aircraft gone
Y one D-level interval without anv cracks
detected at either C-level or D-level?
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Increase C-level and D-level inspection intervals.

Is a modification pending on this aircraft?

Install modification.

Schedule event D.LEVEL.INSPECTION.

Cf&) Return,
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26.  EXAMINE

This routine performs the numerival comparison whivh detor-
mines whether a defect is detected at cach ltovel of inspectiva.
The constants which define the probability of defect dete tion
equation are passed to this routine from the eveut: whidci repre
sent the different levels of inspection. If the long 17 t optioa
is in effect, each time a defect is detected on one of the air
craft being tracked, the following arce printed: the size of the
defect, the inspection level, the aircraft identification nunber,
and the number of flight hours on the airvcraft. This routine cun
be called from cvents A.LEVEL.INSPLECTION, B.LEVEL.INSPLCIION,
C.LEVEL.,INSPLECTION, and D.LEVEL.INSPECTION.

26.2 Local Variables

AREA - This real variable is the calculated area of the
corrosion defect.,

CL - This real variable is the calculated length of the
fatigue cracks.

LIST - This real variable is sct cqual to 1.0 if the lonyg
1ist option is in effect and the aircraft being inspected is
oinc of those being tracked.

M2 - This real variable is the fast crack growth rate for
the aircraft being inspccted.

TAC - This real variable is the simulation time of the
corrosion initiation.
TAZ - This real variable is the simulation time of the

second crack initiation.

XA - This rcal variable is one of the probability of detcc-
tion cquation constants passed by the calling event.,

of the probahility of detec-

YA - This real variable i ne
ed by the calling event.

tion cquation constants pas

"
el

2 - This alpha variable is the level of inspection being
performed.

<L - This real variable is one of the probability of detec-
tion cquation constants passed by the calling cvent.

CCL - This real variable is the critical crack length of the

clement.,
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BOUND - This real variable is set equal to two whenever
corrosion is detectoed and to one whenever a crack is dJe-

tectod,

ML -« This veal vairable is the wlow crack growth rate for
the aivcraft being inspected,

N - This integer vaviable ldentifles the inspection lovel
and is passed by the calling event,

TAl - This veal variable is the simulation time of the {ivst
crack initiation,

TA3 - This real variable is the simulation time of the thirvd
crack initiation.

XL - This rcal variable is one of the probability of detoec-
tinn equation constunts passed by the calling event,

YL - This real variable is one of the probability of detec-
tion cquation constants passcd by the calling event,

ZA - This real variable is one of the probability of detec-
tion ecquation constants passed by the calling cvont,
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20.3 Flow Chavt

Routine EXAMINE.

Does corrasion exist?

Is the ared inspected?

\ {s random number less than probability of
! detection?
§
{
8 st tally counters ta defect size,
! Let FOUND=2.
g
& Does first crack exist?
§
| [s the area inspected?
§ Is random number less than probability of
% detection?

Set tally counters to defect size.

Let FOUND=1.

N :5&: Y
Does second crack exist?
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Is the area inspected?

Is random number less than probability
of detection?

Set tally counters to defect size.
Let FOUND=1,

Does third crack exist?
Is the area inspected?

Is random number less than probability
of detection?

Set tally counters to defect size.
Let FOUND=1.

Was routine called from D.LEVEL.INSPECTION?

Return.
Is FOUND greater than zero?

Schedule event REPAIR.

Return.
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27.  PODD
27.1 Description

This routine, defined as a function in the PREAMBLE, com-
putes the probability of detecting a crack or corrosion defect of
a given size. This probability is returned to the calling
routine. PODD is called from routine EXAMINE and event IMMLDIATE.

FLEET.INSPECTION.

27.2 Local Variables

L - This rcal variable is the size of the defect under
consideration.

Y - This real variable is an ewpirically determined equation
constant for each level of inspection.

X - This real variable is the wmaximum probability of detec-
tion at a given inspection level.

Z - This real variable is the minimum defect size detcctable
at a given inspection level.

27.3 Flow Chart

CZ;D Routine PODD.

Compute probability of detection.

C%E) Return.
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28.1 Description

!

{

i

|

f 28. CANCEL.SCHEDULED.INSPECTIONS
!

f

, This routine cancels all scheduled inspections below the

: overhaul level on a given aircraft. Whenever a defect is de-

Z tected and repaired, it is assumed that all other defects exist-
ing on that particular element are also repaired. This routine

o is called at this time to cancel all subsequent inspections.

i Also, if an element fails or an aircraft with existing defects is

retired, this routine is called to cancel all scheduled inspec-

tions. This routine can be called from events FAILURE, RETIRE.

FROM.SERVICE, and REPATIR,

28.2 Local Variables

There arc no local variables in this routine.
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28.3 Flow Chart

Routine CANCEL.SCHEDULED.INSPECTIONS.

A
2y
i
)
&Y
g
B
Y
o
&

N Is lowest level external inspection less than
Y or equal to C-level?
: Cancel the C-level inspection.
? N Is lowest level external inspection less than
P Y or equal to B-level?
‘ Cancel the B-level inspection.
;- N Is lowest level external inspection equal to
) Y A-Tevel?
. Cancel the A-level inspection.
»
[ C:E) Return.

98

S R P T ]

e o S a1+




T T e T e T S R TR G T 5
T P T e

29. REACH.FAIL.SAFE.LGT

29.1 Description

This event represents the time when the residual strength of
the element has been reduced to the fail-safe strength. The time
and aircraft identification number are saved as part of the
output. The calculation of the strength reduction is based on
the sum of all crack lengths in the element. This event can be
scheduled in events 1.STRENGTH.REDUCTION, 2.STRENGTH.REDUCTION,

and 3,STRENGTH.RLEDUCTION.

29.2 Local Variables
IDRFS - This integer variable is the identification number
of the aircraft being processed.

29.3 Flow Chart

Event REACH.FAIL.SAFE.LGT.

Is Tong list option in effect?

Is this aircraft one of those being tracked?

Print aircraft number and flight hours.

Build output arrays.

Cf&) Return.
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30. FAILURE

30.1 Description

This event represents structural failure. When this event
occurs, the aircraft is removed from the active fleet. If this
aircraft was one of the ten high-time aircraft being monitored
for the purpose of increasing inspection intervals, it is re-
placed by the next high-time aircraft in active service. Any
remaining scheduled events are cancelled and their event notices
destroyed. This event can be scheduled in events 1.STRENGTH.
REDUCTION, 2.STRENGTH.RLDUCTION, and 3.5TRENGTH.REDUCTION.

30.2 Local Variables

HOLD - This integer variable serves as an intermediate
storage for aircraft identification numbers when replacing
one of the ten high-time aircraft.

IDFA - This integer variable is the identification number of
the aircraft under consideration.

30.3 Flow Chart
Event FAILURE.

N Is aircraft one of ten high time aircraft?

Replace with next high time aircraft in active service?

"at, Remove aircraft from ACTIVE.FLEET.
File aircraft in CRASHED.FLEET.

[t] Cancel scheduled events; destroy event notices.

Return,
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31. RETIRE.FROM.SERVICE

31.1 Description

This event represents the retirement of an aircraft from ac-
tive service. The aircraft is replaced in the HILTIME.ACRFT ar-
ray by that active aircraft not in the array which has the high-
est time in service. The aircraft being retired is removed from
the set ACTIVE.FLEET and filed in the set FLLET.RETIRED. All
remaining scheduled events for this aircraft are cancelled and
the event notices destroyed. This cvent can only be scheduled in
the event LNTER.SERVICE.

31,2 Local Variables

HOLD - This integer variable is used as an intermediatc
storage to hold aircraft identification numbers during the
HI.TIME.ACRFT replacement.

4§ IDRET - This integer variable is the identification number
of the aircraft being retired from service.

31.3 Flow Chaqg

) Event RETIRE.FROM.SERVICE,

Replace aircraft in HI.TIME.ACRFT array.

Remove aircraft from ACTIVE.FLEET, file in FLEET.RETIRED.

Cancel any scheduled evenfs and destroy event notices.

S Return.
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32, REPAIR

32.1 Description

This event represents the structural repair of an element.
If there is a modification pending on the element, it is in-

g stalled at this time. If the events FAILURE and REACH.FAIL,
3 SAFE.LGT are scheduled, they are cancelled. It is assumed that
. all existing defects are repaired and that new times to defect
b occurrences are determined in the same manner as when the air-
P craft entered service. The size and number of all existing

o cracks are compared with the inspection interval decrease cri-

i teria. If these criteria are met, then the events which decrease
inspection intervals and perform special fleet-wide inspections
are scheduled. All defects that were scheduled but had not

f- p occurred by this time are not affeccted by this event and will
. occur as originally scheduled. This cvent can be scheduled in
T events D,LEVEL.INSPECTION, EXAMINE, and IMMEDIATE.VFLLET.INSPLC-
. TION.

32.2 Local Variables

1 - AAFL - This real variable is the actual average fatigue lifc
- of the element design.

- . . . .

b CL - This real variable is the calculated fatigue crack

SO .

ﬁ ¥ HOURS.TG.CORROSION - This real variable is the time in
. {flight hours to corrosion initiation.

:} *; MAX.CRxK - This real variable is the maximum crack length in
% »i the clcment.

- RST - This real variable is the remaining service time of
S the aircraft.

STR,RED - This real variable is the element strength reduc-
tion because of all existing cracks.

TAl - This rcal variable is the simulation time of the first
crack initiation.

TA3 - This real variable is the simulation time of the third
crack initiation.

CCL - This recal variable is the element critical crack
length,

FIRST.LIFL - This real variable is the time in flight hours
to first crack initiation.
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IDREP - This integer variable is the aircraft identification
number,

POT,CRK - This veal variable is the sum of the maximum crack
Yength and the length that the crack will grow during the
shortust internal inspection interval.

SBCONDLLIFR - This real variable is the time in flight hours
to the second crack initiation.

TAC - This real variable is the simulation tiwe of the
corrvosion initiation.

TA2 - This real variable is the simulation time of the
second crack initiation.

THIRD,LIKLE - This real variable is the time in flight hours
o the third crack initiation.
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32.5 Flow Chart

Event REPAIR,

Is modification pending on this aircraft?

Install modification.

Return.

Is event FAILURE scheduled?

Cancel event FAILURE.

Is event REACH.FAIL.SAFE.LGT scheduled?

Cancel event REACH.FAIL.SAFE.LGT.

Does corrosion exist?

Set corrosion factor equal to 1.0.

Determine new time to corrosion initiation.
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Is time to corrosion initiation less than
remaining service life of aircraft?

Schedule corrosion initiation.

N B

Gahs
=z

Does first crack exist?

ERCETS
@-
-<

. Calculate crack length.

o
=

Does second crack exist?

T
G
-

SRS LS

Calculate crack length.

i

Does third crack exist?

Y
Calculate crack length,
N Is sum of crack lengths plus crack growth rate
times inspection interval greater than one-half
i Y the fail-safe crack length?
i
Increase inspection frequency and perform a
special fleet wide inspection.
y
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Is sum of crack lengths found in entire
fleet greater than one-fifth of fleet size
Y times fail-safe crack length?

Increase inspection frequency and perform
a special fleet wide inspection.

Y <: Is there a modification pending somewhere
in the fleet?

Schedule event DECISION.ON.MOD,

Call routine FATIGUE.LIFE.SCATTER.

Does second crack exist?

Does third crack exist?

i
4 .
5.
4 Let time to first crack initiation be set
b4 to time to third crack initiation and times
= to second and third crack initiations be
: set to shortest times from routine
§ FATIGUE.LIFE.SCATTER.
A
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Let times to all three crack initiations be

taken from FATIGUE.LIFE.SCATTER.
Set time to first crack to time to second
crack. Set time to second crack to time to
third crack. Set time to third crack from
FATIGUE.LIFE.SCATTER.
7

Reschedule crack initiations for those cracks
with times to crack initiation less than remain-
ing service life of aircraft.

§ Cancel scheduled inspections below overhaul

f level. .

Cf&) Return.
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33. T, INSPECTION: INCREASE

33.1 Description

This event represents an inspection lrequency increase for a
particular aircraft pending a structural modification because of
a fatigue test failure, The factor by which the inspection
frequency for both the close internal and the close external
ingpection is increased depends on the element being considered
and is an input parameter, This event can only he scheduled in

event T.IMPLEMENT.MOD.

33.2 Local Variables

IDTI - This integer variable is the identitication number of
the aircraft under consideration,

33.3 Flow Chart

Event T.INSPECTION.INCREASE.

N Is Towest internal level or lowest external level
of inspection equal to C-level?

Increase C-level inspection frequency.

Is Towest internal level or lowest external level of
inspection equal to D-level?

Increase D-level inspection frequency.

CiE)‘J Return.
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34, INCREASE.INSPECTION. FREQUENCY

34.1 Description

This event represents a fleet-wide increase in the frequen-
cies of the lowest level internal and external inspections.
These may or may not be the same levels., However, the A-level
and B-level frequencies are never changed. All scheduled inspec-
tions are cancelled and rescheduled to reflect the frequency in-
crease, This event can be scheduled in events REPAIR and IMME-
DIATE., FLELT. INSPECTION.

34.2 Local Variables

DIFF - This real variable is the difference in flight hours
between the old and new lowest internal level inspection
intervals,

34.3 Flow Chart

Event INCREASE.INSPECTION.FREQUENCY ,

Increase lowest internal level frequency.

. . Is Towest internal level equal to lowest external level?
Increase lowest external level frequency.
>, Rescheduled scheduled inhspections for each aircraft.
D Returned.
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35. IMMEDIATE.FLEET.INSPECTION

35.1 Description

This event represents an immediate fleet-wide inspection
caused by finding a defect considered too hazardous to depend on
scheduled inspections for detection of additional defects. Ex-
isting crack lengths and corrosion arcas are calculated along
with the associated probabilities of detection. As in the sched-
uled inspections, these probabilities are compared with a random
number to determine whether or not the defect is detected. This
event is always preceded by the event INCREASE.INSPLCTION.FRE-
QUENCY. Defects found during this inspection can cause an addi-
tional increase in the frequency of normally scheduled inspec-
tions. This event can only be scheduled in event REPAIR.

35.2 Local Variables

AREA - This real variable is the area in sq. inches of an
exlsting corrosion defect.

CL - This real variable is the length in inches of an exist-
ing fatigue crack.

Ml - This real variable is the slow crack growth rate for a
particular aircraft.

POT.CRK - This real variable is the sum of the maximum crack
length detected on a particular aircraft plus the product of
the average crack growth rate and the current lowest inter-
nal level inspection interval.

SR - This real variable is the sum of the lengths of all
cracks detected on a particular aircraft.

TAC - This real variable is the time of initiation of an
existing corrosion defect.

TA2 - This real variable is the time of initiation of an
existing second fatigue crack.

CCL - This real variable is the critical crack length of the
element under consideration.

FOUND - This real variable serves as a switch which is set
equal to two when corrosion is detected and set equal to one
when a crack is detected.

MAX.CRK - This real variable is the maximum crack length
detected on a particular aircraft.
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M2 - This real variable is the fast crack growth rate for a
particular aircraft.

POT.STR.RED - This real variable is the sum of the detected
crack lengths on a particular aircraft plus the product of
the crack growth rate and the current lowest internal level
inspection interval.

STR.RED - This real variable is equal to SR.

TAl - This real variable is the time of initiation of an
existing first fatigue crack.

TA3 - This real variable is the time of initiation of an
existing third fatigue crack.

35.3 Flow Chart

Event IMMEDIATE.FLEET.INSPECTION.

Does corrosion exist?

Calculate corrosion area and test for detection.

N
Y
N Do cracks exist?
Y
N
Y
BN oy P

Calculate crack lengths and test for detection.

Do detected cracks meet criteria for inspection
frequency increase?

Schedule event INCREASE.INSPECTION.FREQUENCY
to occur immediately.

Return.
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36. DECISION.ON.MOD

36.1 Description

This event makes the decision on whether or not to develop a
structural modification because of service experience. The
decision to develop a modification is made by comparing the cost
per flight hour of the modification with the repair cost per
flight hour plus the increased inspection cost per flight hour.
The modification cost per flight hour is found by dividing the
total fleet modification cost by the remaining service life of
the fleet. The repair cost per flight hour is found by dividing
the total fleet repair costs since the last modification by the
fleet flight time since the last modification. The increased
inspection cost per flight hour is found by dividing the pro-
jected increased inspection costs by the remaining service life
of the fleet. A modification is justified when

MCPH < RCPH + ICPH

where MCPH = modification cost per flight hour
RCPH = repair cost per flight hour
ICPH = increased inspection cost per flight hour

This event can be scheduled only in event REPAIR.

36,2 Local Variables

b ACCUMULATED.HRS - This real variable is the total fleet time
] since the last modification.

P MD.COST - This real variable is the cost of installing a
- modification on a single aircraft. The costs for additional

g' modifications can differ from those for the initial modi-
E fications.

. NFTS - This real variable is the total production time of
3 all aircraft entering scrvice after the second production
“ rate goes into affect.

% POST.MOD.HRS - This real variable is the total fleet service
' time remaining after the modification.

TOQLING - This real variable is the tooling cost in the
development of a modification. The costs for additional
k- modifications can differ from those for the initial modi-
fications.

ICPH - This real variable is the increased inspection cost
per flight nour.
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MCPH - This real variable is the modification cost per
flight hour.

MRFH - This real variable is the service time remaining on a
particular aircraft after its modification.

NPDL - This real variable is the number of aircraft which
have entered service.

RCPH - This real variable is the repair cost per flight hour
of the fleet.
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36.3 Flow Chart

o

Event DECISION.ON.MOD.

Accumulate remaining service life of active
fleet.

Determine fleet flight time since last modification.

Add service life of aircraft not yet produced
to remaining service life of active fleet.

Calculate increased inspection costs per
flight hour.

Calculate modification cost per flight hour.

Calculate repair cost per flight hour.

Is repair cost per hour plus increased inspec-
tion cost per hour greater than modification

cost per hour?

Can modification be developed before last
aircraft in fleet retires?

Schedule event IMPLEMENT.MODIFICATION.

Return.
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37, IMPLEMENT.MODIFICATION

37.1 Description

This event represents the development of a wmodification be-
cause of service experience. If the modification is to be fa-
tigue tested, the actual average fatiguec life is sct equal to the
original predicted life of the element design. Otherwise, the
actual average fatigue life is determined by calling event
REAL.LIFL. Elements of the alpha array SMOD.PENDING are set
equal to "YES" to indicate which aircraft have service modifica-
tions pending. These modifications will be installed at the next
D-level inspection or defect repair. Intervals for all levels of
inspection are set to their initial values. This event can be
scheduled only in event DECISION.ON.MOD.

37.2 Local Variables

4
NSIG - This real variable is the standard deviation of the
ratio distribution passed to routine REAL.LIFLE.

NMU - This real variable is the mean of the ratio distribu-
tion passed to routine REAL.LIFL.
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37.3 Flow Chart

CP

Y
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Event IMPLEMENT.MODIFICATION.

Set inspection intervals to initial values.

Is modification tested?

Set actual average fatigue life equal to
predicted average fatique life.

Call routine REAL.LIFE.

Set alpha array SMOD.PENDING.

Return.
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] S8, DISPLAY.QUIPUL

38,1 leseription

: This voutine prints the standard output for each olomont,

= It i called Lrom the MAIN program immediatoly after the comple-
tion of each element simulatlon, This output is suppressed if
the long list option is in offect,

38.¢ Loeal Varviables

: All the local variables are used to temporarily hold output
values,

38,3 Plow Chart

CP Routine DISPLAY.QUTPUT.

3 Print output.

.%‘ Cf&) Return.
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39, SUMMARY
39.1 bescription

This routine prints the standard output summary for cach
clement type. The output of routine DISPLAY.QUTPUT for all the
¢lements in an element type is contained in thls output summary.
This routine is called from the MAIN program each time a new
clement type is vead in and at the end of the program run.  This
output Is suppressed if the long list option is in effoct.

39.2 Local Varviables
All the local variables are used to temporarily held output
vialues,

30.3 Flow Chart

O Routine SUMMARY,

Print output.

Cf:) Return.
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