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Indicele sensibilitatii la propagarea fisurii —
interfata de comunicare intre ingineri si economisti

Crack propagation sensitivity index —
the communication interface between
engineers and economists
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Cuvinte cheie

Indicele de sensibilitate la propagarea fisurii (CPSI),
manualul CPSI, componente ingineresti, fiabilitatea
elementului structural (RSE), rezistenta la propagarea fisurii
(CPR), factor de intensitate a sarcinii, conditii de incarcare

1. Introducere

Cuvintele de baza ale vietii tehnico-economice sunt
urmatoarele: sigurantd, fiabilitate si risc. Este absolut adevarat
cd acesti termeni sunt fortele conducatoare ale activitatilor ce
se realizeaza in structura economica privatizata. Siguranta Insasi
exprima nivelul sigurantei reale a unui sistem (structura,
echipament, etc.) cu o unitate de procent, adica nu trateaza
investitia si obiectele de cost. In expresia fiabilitatii sunt incluse
instrumentele utilizate pentru estimarea sigurantei: toate
cunostintele, instrumentele, soft-ul, costul expertilor etc., adica
acesta include toate obiectele de cost investite n evaluarea
integritatii structurale a sistemelor. Pentru o investitie suntem
capabili sa consideram nivelul de risc al sistemelor de operare,
adica probabilitatea caderii sistemului (care nu are nici o unitate)
consecintele care pot fi exprimate in cifre de cost, in bani.

Daca se vorbeste despre obiectele de cost investite
(fiabilitate) si risc operational in ultima analiza, se vorbeste
despre suma de bani, care este investita si riscata. Proprietarii
au sarcina de baza de a defini un tip de optim. Principiul este
definit prin abordarea “minimum de investitie si maximum de
profit”.

Referitor la evaluarea integritatii structurale a
componentelor ingineresti este necesar sa se ia in considerare:

 procesul de degradare care are loc in materiale in timpul
unor conditii de operare date,

» discontinuitatile existente, fisuri in structura si
imperfectiuni geometrice si

» campurile (tensiune-deformatie, temperatura, difractie
neutronica, magnetic, etc.,) ce apar in structurd in timpul
operdrii si conditiilor simulate de operare.

Aceasta se prezintd in figura 1.

Nivelul sigurantei poate fi controlat prin metode de
incercare selectate, control in timpul inspectiei periodice ludnd
in considerare procesul de degradare ce are loc in diferite
componente ale echipamentului selectat. In acest caz trebuie
sd se raspunda la urmatoarele intrebari:
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1. Introduction

The basic words of the technical-economic life are the
following: safety, reliability and risk. It is absolutely true that
these terms are the driving forces for the activities being done in
privatized economic structure. The safety itself expresses the
level of the actual safety of a system (structure, equipment, etc.)
with a unit of %, i.e. it does not deal with investment and its cost
items. In the expression of reliability the tools are included which
are used for the estimation of safety: all knowledge, instruments,
software, cost of experts, etc. i.e. this item includes all the cost
items invested into the structural integrity assessment of the
systems. Against the investment we are able to consider the risk
level of the operating systems, i.e. the probability of failure of
the system (having no unit), the consequences which can be
expressed in cost figures, in money.

If we speak about invested cost items (reliability) and
operational risk in the last analysis we speak about the amount
of money, which is invested and risked. To define some kind
of optimum is the basic task of the owners. By this approach
“the invest of minimum and the profit of maximum” principle
is defined.

Relating to structural integrity assessment of engineering
components it is necessary to consider

* the damage process taking place in materials during given
operation conditions,

* the existing discontinuities, flaws in the structures and
geometrical imperfections, and

* the fields (stress-strain, temperature, neutron, magnetic,
etc.) rising in the structures during operation and simulated
operation conditions.

This is shown in Figure 1.

The level of safety can be controlled by selected testing
methods, control during periodical inspection considering the
damage process that takes place in different parts of the
selected equipment. In this case the following questions need
to be answered:
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* Ce fel de proces de degradare poate avea loc la
echipamentul supravegheat?

« In care parte/componentd a echipamentului are loc
degradarea?

* Ce fel de procedura de incercare poate detecta aceasta
degradare?

* Ce fel de calificare este ceruta specialistilor?

+ Cat de des trebuie efectuat controlul?

Aceste Intrebari sunt prezentate in figura 2.

Ingercarea materialului -
Incercarea structurii/

Material testing-Testing of structure

Distributia si
marimea
defectelor/
Distribution
and size of
defects

Conditii de
solicitare/
Loading
condition

Conceptul de fiabilitate/
Reliability concept

Figura 1. Obiectele conceptului de fiabilitate a structurilor,
sistemelor si componentelor/
Figure 1. The items of the reliability concept of structures,
systems and components

Intrebarile mentionate mai sus trebuie si aiba un raspuns
cu privire la urméatoarele doua aspecte:

» Ce tip si ce marimi de defecte (fisuri) trebuie detectate,
conditionate fiind de siguranta si analiza riscului elementelor
structurale supervizate?

* Procedura selectata, persoana sau echipamentul selectat
sunt potrivite pentru detectarea defectelor, definite in mod
eficient din punct de vedere al costului?

La aceastd intrebare se poate rdspunde numai daca
conceptul de fiabilitate al structurilor se bazeaza pe principiile
mecanicii ruperii, adica daca sunt luati in considerare toti cei
trei factori de influenta ilustrati in figura 1. De aceea,
problemele privind materialul — END — starea de solicitare
trebuie luate de asemenea in considerare. Ultimele doua sunt
exprimate in termenii indicelui de sensibilitate la propagarea
fisurii (CPSI) a elementului structural solicitat quasi-static.
Acesta este un numir adimensional, fard unitate de masura,
care caracterizeaza nivelul de pericol al unui defect detectat.
Utilizdnd acest concept accidentele privind diferite
discontinuitati pot fi comparate cu numere adimensionale,
adica se poate spune cd acest defect este, de exemplu, de trei
ori mai periculos decat altul. Definitia indicelui de sensibilitate
la propagarea fisurii elementului structural este de importanta
fundamentala deoarece observatiile END —stérile de solicitare —
rezultatele incercarilor pentru rezistenta la propagare a fisurii
sunt legate de aplicarea principiilor mecanicii ruperii la
evaluarea fiabilitatii componentelor.

Utilizand aceasta definitie, fiabilitatea elementului structural
(RSE) cu defecte de tip fisurd si fiabilitatea rezultatelor
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* What kind of damage process can be realised in the
supervised equipment?

* In which part of the equipment does the damage take
place?

* What kind of testing procedure is able to detect it?

¢ What kind of qualification is required from the
specialists?

* How often does it need to be controlled? etc.

These questions are summarized in Fig. 2.

The above-mentioned questions should be answered from
two aspects:

* What kind and flaw sizes (crack) need to be detected ,
being determined by the safety, risk analysis of the supervised
structural elements?

* Are the selected procedure, person, equipment is suitable
for detecting the defined flaws in a cost effective way?

The questions can be answered only, if the reliability concept
of the structures is based on fracture mechanics principles, i.e.
if all the three influencing factors, illustrated in Fig. 1, are taken
into account. That is why the Material - NDE - Loading

CAND?
WHEN?
Figura 2. Intrebarile de baza la stabilirea controalelor periodice/
Figure 2. The basic questions in design of the periodical
supervisions

CE?
WHAT?

UNDE?
WHERE?

CINE?
WHO?

Condition issues have to be taken into account at the same
time. The latter two of them are expressed in terms of Crack
Propagation Sensitivity Index (CPSI) of the quasi-static loaded
structural element. This is a pure number without any unit,
which characterises the level of danger of a detected flaw. Using
this concept the hazards of different discontinuities can be
compared by pure numbers, i.e. it can be said that this defect is
for instance three times more hazardous than that one. The
definition of Crack Propagation Sensitivity Index of the
structural element is basically important because the NDE
observations - loading conditions - crack propagation resistance
test results are connected by applying fracture mechanics
principles in reliability assessment of components.

Using this definition the Reliability of the Structural Element
(RSE) having crack like defects and the reliability of the
Non-Destructive Evaluation (NDE) results, and determination of
Crack Propagation Resistance (CPR) of a structural material, a
,closed-loop system” can be created, i.e. the requirements for the
RSE —NDE - CPR are interconnected as illustrated in Fig. 3.

The practical applicability of CPSI concept will be
demonstrated by various examples developed for pipelines,
pressure vessels, etc.

2. Crack Propagation Sensitivity Index for
quasi-static loaded elements

The crack propagation sensitivity index (CPSI) of quasi-
static loaded structural elements is the derivative of K vs. a
function. This is illustrated in Fig. 4. Instead of the stress
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evaludrii END si determinarea rezistentei la propagarea fisurii
(CPR) a elementului unui material structural, poate fi creat un
“sistem 1n bucla inchisa”, adica cerintele pentru RSE — NDE —
CPR sunt interconectate asa cum se ilustreaza in figura 3.

t

Tnfercarea materialului -
ncercarea structurii/
Material testing-Testing of structure

Distributia si
marimea
defectelor/
Distribution
and size of
defects

Conditii de
solicitare/
Loading
condition

Conceptul de fiabilitate/
Reliability concept

Figura 3. RSE — NDE — CPR ca un sistem in bucla inchisa/
Figure 3. The RSE — NDE — CPR as a closed-loop system

Aplicabilitatea practicd a conceptului CPSI va fi
demonstrata prin diferite exemple realizate pentru conducte,
vase sub presiune, etc.

2. Indicele de sensibilitate la propagarea
fisurii pentru elemente solicitate
quasi-static

Indicele de sensibilitate la propagarea fisurii (CPSI)
elementelor solicitate quasi-static este derivata lui K fatd de o
functie. Acest lucru este ilustrat in figura 4. in locul factorului
de intensitate al tensiunii (K), un alt parametru invariabil al
mecanicii ruperii poate fi de asemenea utilizat (de exemplu
integrala J sau densitatea energiei de deformare etc.).

Deoarece factorul de intensitate al tensiunii (sau alt
parametru al mecanicii ruperii) depinde de tipul elementelor
structurale, de tipul conditiilor de solicitare, pozitia si
parametrii geometrici ai defectelor de tip fisura, indicele de
sensibilitate la propagarea fisurii (CPSI) pentru un element
real selectat depinde numai de geometria fisurii. Cel mai simplu
caz este o fisurd plana cu o geometrie ce poate fi caracterizata
prin marimea fisurii. Acest lucru este ilustrat in figura 5.
Figura 6 prezinta faptul ca la exact aceeasi fiabilitate a
factorilor de siguranta (adica la aceleasi valori K;./K; ) ale
elementului Nr. 1 51 Nr. 2 cerintele dimensiunilor fisurii sunt
cu totul diferite.

Solutiile pentru factorii de intensitate a tensiunii sunt
adunate din diferite manuale, lucrari [1-13] sau soft-uri [3],
dar derivatele lor nu exista inca in literatura de specialitate.
Pregdtim colectii ale functiilor derivate ale factorilor de
intensitate a tensiunii pentru diferite elemente structurale,
geometria fisurii §i conditiile de solicitare si ne-ar face placere

intensity factor (K) another invariant parameter of fracture
mechanics can also be used (for instance the J-integral, or the
strain energy density, etc.).

A

CPsI

Stress intensity factor

1

Factorul de intensitate a tensiunii/

Lungimea fisurii/ Crack length [mm]

Figura 4. Definitia indicelui de sensibilitate la propagarea fisurii
(CPSI) pentru elemente structurale solicitate quasi - static/
Figure 4. Definition of the crack propagation sensitivity index
(CPSI) for quasi-static loaded structural elements

As the stress intensity factor (or other fracture mechanics
parameter) depends on the type of the structural elements,
on the loading conditions and the type, position and
geometrical parameters of the crack-like defects, the CPSI
for a selected real structural element depends only on the
crack geometry. The simplest case is a planar crack the
geometry of which can be characterized by the crack size.
This is illustrated in Fig. 5. Fig. 6 shows exactly that at the

A

Element no. 1 Element no. 2

K =K. [Temperatura/ Temperature]
—

Fiabilitate necesara privind
/—'ACTORUL DE SIGURANTA/
Required reliability in

Factorul intensitatii tensiunii/
Stress intensity factor

/ SAFETY FACTOR
/5” Fiabilitate necesara privind
v MASURAREA LUNGIMII FISURIY/
P Required reliability in
> CRACK LENGTH MEASURING

:

Lungimea fisurii/ Crack length [m]

Figura 5. Utilizarea practica a CPSI pentru determinarea
fiabilitatii necesare a dimensiunilor fisurii pentru
diferite elemente structurale/

Figure 5. The practical use of CPSI for determination of
the required reliability of crack sizing for
different structural elements

same reliability of the safety factors (i.e. at the same K;/K;
values) of the element N° 1 and N° 2 the requirements of
crack sizing are quite different.

The solutions for the stress intensity factors are collected
either in different handbooks, papers [1-13] or in software [3]
but the collection of their derivate does not exist in the
literature yet. We prepare collection of the derivate functions
of the stress intensity factors for different structural element,
crack geometry and loading conditions and we would like to
collect them in a handbook. The derivate functions and the
software for calculating the CPSI are ready for 100 different
cases. The calculations include plates, pipes, cylinders,
spherical shells, spheres, round bars and bolts, components
with holes.
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sa le adundm intr-un manual. Functiile derivate si soft-urile
pentru calcularea indicelui de sensibilitate la propagarea
fisurii sunt deja gata pentru 100 de cazuri diferite. Calculele
includ table, tevi, cilindri, carcase sferice, sfere, bare rotunde
si bolturi, componente cu gauri.

3. Exemple

Sa ilustram conceptul indicelui de sensibilitate la
propagarea fisurii, CPSI, prin doua exemple foarte simple.
Selectand sectiunea cilindru (vezi Fig. 6) cu fisurd axiala,
factorul de intensitate a tensiunii (SIF) poate fi calculat cu
ecuatiile (1.a), (1.b) si (1.c).

R
K:FPT«/na (1.a)
unde
F =1+0.072449), + 0.64856%2—;0.23277\3+ (1.b)
+0.0381541"— 0.0023478 . ‘
a
A=—= (1.c)

Valorile lui F sunt detaliate in functie de A. Functia derivata
are urmatoarea forma (2.a, 2.b, 2.¢):

d_sz_Fﬂ\/Tg+lFﬂ\/£ o
da da t 2 t \Na
fl—F = (0.072449 +1.297122. - 0.69811% +
a
+0.152616).° — 0.0117399&)@ (2.b)
da
a1
da (2.0)

Y
Y/

;
)-.-Qa-l- St
]

Ri
'

Figura 6. Cilindrul sub presiune interna cu
fisura axiala strapunsa pe grosime/
Figure 6. Cylinder under internal pressure with
axial through-thickness crack

Indicele de sensibilitate la propagarea fisurii, CPSI pentru
cilindru cu raza R = 120 mm, grosimea t =30 mm, jumatate din
lungimea fisurii lui a=8 mm si o presiune interna p = 135 MPa
pot fi observate in figura 7.

Pe baza rezultatelor, in practica, se pot trage urmatoarele
concluzii:
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3. Worked out examples

Let us illustrate the above-mentioned CPSI concept by two
very simple examples. Selecting the cylinder-section (see Fig. 6)
having axial crack the stress intensity factor (SIF) can be
calculated by Equations (1.a), (1.b) and (1.c).

R
K=Fp7«/na (1.2)
where
F =1+0.072449), + 0.64856#—5 023270+ (1.b)
+0.0381542" = 0.0023478 1 :
a
h=—= (1.c)

The values of F are detailed function of A. The derivate
function has the following form (2.a, 2.b, 2.¢):

d_sz_Fﬁ,/_nﬁlFﬁ\/E 2a)
da da t 2 t \Na
dF i
= (0.072449 +1.207122 ~ 0.69812> +
a
+0.1526161° — 0.0117397&)@ (2.b)
da
v 1
da (2.c)

da VRt

The CPSI for the cylinder with a radius R = 120 mm,
thickness a =30 mm, half of the crack length a =8 mm and an
internal pressure p =135 MPa can be seen in Fig. 7.

@ =) %)
CYLINDER UNDER INTERNAL PRESSURE WITH AXIAL CRACK
Through - Thickness Crack

Geometrical parameters:

Y

R, -radius: [120 | mm
a - half of the crack length: |8 | mm
t- eylinder thickness: |30 | mm e /
Vil
Loading parameter:
p - internal pressure:  |135 | MPa

= ()

R

Show the results in diagram: [v]

] —_—t
Calculate
PN =T
E - stress intensity factor: [a7 375 MPam
dk Sos [ MPa
—— . crack propagation sensitivity index: | 332,937
da S

Figura 7. Softul Java al CPSI fata de marimea fisurii pentru un
cilindru (R =120 mm, t = 30 mm)/
Figure 7. The Java software of the CPSI vs. crack size for a
cylinder (R= 120 mm, t = 30 mm)

On the basis of the results the following conclusions can
be drawn for the practice:

- With increasing the crack length (with increasing the
ration of SIF and fracture toughness, i.e. with deceasing the
safety factor), the CPS decreases, i.c. the role of the NDT
uncertainty has less and less important. It means that at the
selected loading condition and at the given element there is
no important problem regarding to the NDT peoples.

- Ifthe K;, value decreases, i.c. the element is made of high
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- Cu cresterea lungimii fisurii (cu cresterea raportului SIF
si a rezilientei la rupere, adicd cu scaderea factorului de
sigurantd), se reduce CPS, adica rolul nesigurantei END are
importantd din ce In ce mai mica. Aceasta inseamna ca pentru

=
Simulation Diagram
110 §
105 /J_/j
100 § .
05 1 /
L] 'r/‘

85

78

06

Simulation Diagram

RERRRRRE

- dkida

Figura 8. Diagrama de simulare a softului Java al CPSI
fatd de marimea fisurii pentru un cilindru
(R =120 mm, t=30 mm)/
Figure 8. The simulation diagram of the Java software of
the CPSI vs. crack size for a cylinder
(R= 120 mm, t = 30 mm)

toate conditiile de solicitare selectate si pentru elementul dat
nu sunt probleme importante privind personalul END.

- Dacd valorile lui Ky, scad, adica elementul este alcatuit
din otel de Tnalta rezistenta, iar conditiile de lucru sunt aceleasi,
atunci lungimea criticd scade. In acest caz elementul structural
devine mai mult sau mai putin sensibil pentru rezultatele END,
adica din ce in ce mai important pentru specialistii END.

Aceleasi calcule pot fi efectuate pentru tablele sub presiune cu
fisura de suprafata extinsa, lucru care poate fi observat in figura 10.
Ignorand pasii in detaliu, rezultatele se pot vedea in figura 11.

K=Ys<a (3.2)
unde
Y =199 0.41(9 4 18.7[%) —38.48(%) +

(3.b)

4
+53.85[%) for %s 0.6

dl 1(a 7% a 7% a a
A2 oo

Valorile lui K sunt detaliate in functie de raportul a/t. Functia
derivata are urmatoarea forma (4.a, 4.b, 4.c):

da da 2 Ja (4.2)

strength steels and the working conditions are the same, then
the critical length decreases. In this case the structural element
becomes more and more sensitive to the NDT results, i.e. more
and more important for the NDT specialists.

LG IE

Figura 9. Tabla sub presiune cu fisuréd de suprafata extinsa/
Figure 9. Plate under pressure with extended surface crack

The same calculations can be performed for the plate under
pressure with extended surface crack, which can be seen in
Fig. 10. Ignoring the detailed steps the result is shown in Fig. 11.

K=Yo+Ja (3.a)
where
a a > a ¥
Y:1.99—0.41[7j+18.7(7j —38.48(7j+
(3.b)

4
+53.85(%) for %s 0.6

dl1(a ’% a ’% a a
3 )z oo

@ ek

PLATE UNDER TENSION WITH CRACK - Extended Surface Crack

Geometrical parameters:

i R
t - plate width: 120 mim

a-crack length: |9 mm

Loading parameters:

G -tension: 120 | mPa =

Show the results in diagram:  [v]

Calculate

K - stress intensity factor: |23,337 | MPam

MPa

m

dK
r.I_ - crack propagation sensitivity index: |1470,703
a

Figura 10. Softul Java software pentru CPSI fata de
marimea fisurii unei table (t =180 mm)/
Figure 10. The Java software of the CPSI vs. crack size
for a plate (t= 180 mm)

The values of K are detailed in the function of a/t. The
derivate function has the following form (4.a, 4.b, 4.c):
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dy 1 2
o 041-+374% 115445 4
da t t t
(13 a
+215.4t—4 for ?SO.6 (4.b)
3a
3 —+1
o A3
- 3 5
da a a)? a a)\?
24112 4 f41-2
t t t t
3—a+l
- L — for g)06 (4.c)

o)

Indicele de sensibilitate la propagarea fisurii, CPSI, pentru
tabla cu latimea t = 180 mm, lungimea fisurii a = 14 mm si
tensiunea ¢ = 120 MPa se pot vedea in figura 10.

Atat figura 8 catsi 11 evidentiaza exact urmatoarea remarca:

 valoarea CPSI depinde de tipul elementului structural,
forma fisurii (prin calculul factorului de intensitate a
fisurii),

* valoarea lui CPSI chiar in cazul componentei selectate
depinde de dimensiunea caracteristica a fisurii, adica cerintele
pentru conditiile de fiabilitate END depind de asemenea de
dimensiunea fisurii,

* valoarea lui CPSI este proportionala cu masura valorii
sarcinii locale.

Ll -
Simulation Diagram
x0
m» /
] e —
24 /
X m /
m / /
8 /
L] /
14 4
40 80 a0 70 an 0 100 10 1 130
a
Select a regien in order te zoom
=)
e

Simulation Diagram

1080

1900
1850
1800

dkida
B
a8

1800 \
15850 e
1500 —
80 B
1400
1350 |
40 50 (1] 70 a0 en 100 10 120 130
a
Swlect a regien in order to zoam
dkida

Figura 11. Diagrama de simulare a softului Java al CPSI fata de
marimea fisurii pentru o tabla (t= 180 mm)/

Figure 11. The simulation diagram of the Java software of the
CPSI vs. crack size for a plate (t = 180 mm)

Pe baza rezultatelor prezentate in figura 11 se pot trage
aceleasi concluzii ca si cele legate de figura 8.

Aceste doua exemple demonstreaza exact importanta
armoniei RSE —NDE — CPR.

4/2009

dK  dy 1.1
- = +_Y —_
da daG\/; 2 °Ta (4.2)

dy 1 2
o 041-4+3742 115445 4
da t t t
3
+215.4‘;—4 for %§0.6 (4.b)
3a
3| 2% 41
a3 (, +j
- 3 5
da a a2 a a2
20/ 1-2T 4% 1-¢
t t t t
3—aJrl
L - for 2)0.6 (4.c)

RO

The CPSI for the plate with width of t = 180 mm, the crack
length of a = 14 mm and the tension of ¢ = 120 MPa can be
seen in Fig. 10.

Both Figures 8 and 11 underline exactly the following
remarks:

* the CPSI value depends on the type of structural element,
crack configurations (through the calculations of stress
intensity factor),

¢ the value of the CPSI even at the selected component
depends on the characteristic crack size, i.e. the requirements
for NDE reliability conditions depend on the crack size too,

¢ the CPSI value is proportional to the measure of the local
load value.

On the basis of the results which are summarized in Fig. 11,
the same practical conclusion can be drawn as it has been
done in connection with Fig. 8.

These two worked out examples demonstrate exactly the
importance of the harmony of the RSE — NDE — CPR.

The CPSI value determines the requirement to the NDE
reliability. If the CPSI value is higher, then the requirements
should be strong (better equipment, higher qualified NDE
personnel, more precise testing conditions, etc., i.e. more
investment into the inspection) [15-17].

4. Conclusions

Considering the aim of this paper and the presented results,
the following conclusions can be drawn:

e The reliability assessment of cracked structural
components needs to be based on the co-operation of
specialists working in the NDE field - Mechanical Loading -
Fracture Mechanics.

* A system for characterisation of Crack Propagation
Sensitivity Index (CPSI) of the construction elements for
quasistatic loading conditions has been proposed.

 The application of the Crack Propagation Sensitivity Index
for construction elements provides a possibility to link the
reliability assessment calculation and the reproducibility of the
NDE or crack growth resistance test results.

e A compendium (and its computer version) for dK/da
calculation of different structural components with different
crack configurations completed.

* Having the above mentioned compendium, the NDE
qualification harmonisation may be improved in the structural
components.
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Valoarea lui CPSI determina cerintele privind fiabilitatea
END. Daca valoarea lui CPSI este mare atunci cerintele trebuie
sd devind severe (un echipament mai bun, personal END cu
calificare superioara, conditii de examinare mai precise, etc.,
adica mai multd investitie in inspectie) [15-17].

4. Concluzii

Considerand scopul acestei lucrari si rezultatele prezentate,
se pot trage urmatoarele concluzii:

 Evaluarea fiabilitdtii componentelor structurale fisurate
trebuie sa se bazeze pe cooperarea dintre specialistii ce lucreaza
in domeniul END — Solicitarilor mecanice — Mecanicii ruperii.

* S-a propus un sistem pentru caracterizarea indicelui de
sensibilitate la propagarea fisurii (CPSI) a elementelor de
constructie pentru solicitarea quasi statica.

* Aplicarea indicelui de sensibilitate la propagarea fisurii
pentru elemente de constructie da posibilitatea de a lega
calculul evaluarii fiabilitatii si reproductibilitatii END sau
rezultatele incercarii de rezistentd la propagarea fisurii.

 S-arealizat un compendium (si versiunea sa pe calculator)
pentru calculul raportului dK/da pentru diferite componente
structurale cu diferite forme ale fisurii.

* Avand compendiumul mentionat mai sus armonizarea
calificarii END poate fi imbunatatitd la componentele
structurale.
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