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Simularea imperfectiunilor la sudarea prin topire cap la
cap cu element incalzitor plan a tevilor din PEHD

Simulating imperfections in PEHD pipes
butt fusion welding
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1. Consideratii generale privind simularea
imperfectiunilor la sudare

Simularea imperfectiunilor in scopul studierii evolutiei
acestora in conditii diferite de solicitare este o metoda a
mecanicii ruperii, prin care se evalueazd comportarea in
exploatare a unor structuri sudate ce contin imperfectiuni.
Poate fi astfel estimat riscul de cedare a unor elemente
componente ale structurii (riscul de producere a unor avarii),
respectiv se poate aprecia durata de viata restantd a unor
elemente ale structurii.

In cazul otelurilor, in tarile avansate, aplicarea conceptelor
si criteriilor mecanicii ruperii in scopul evaluarii structurilor
sudate ce contin defecte de executie sau rezultate din
exploatare, s-a concretizat in elaborarea unor referentiale cum
ar fi de exemplu norma japoneza WES 2805:1997 [1].

Metodele de evaluare valabile pentru oteluri nu pot fi
utilizate in cazul materialelor termoplastice datorita
particularitatilor structurale ale acestora, ce le conferd o
comportare total diferita la solicitiri mecanice (vascoelasti-
citate) [2].

In general conductele din tevi de polietilena se utilizeaza
pentru transportul si distributia apei sau a hidrocarburilor [3].
In cazul in care prin conducte sunt vehiculate substante
periculoase, este necesar sa se cunoascd comportarea acestora
in exploatare, in prezenta imperfectiunilor, pentru aprecierea
defectului critic care conduce la cedarea structurii.

Pornind de la factorii care influenteaza calitatea imbinarilor
sudate la tevi din polietilena [4, 5], lucrarea analizeaza modalitatile
de obtinere a unor Imbinari sudate ce contin imperfectiuni.

2. Program experimental de simulare a
imperfectiunilor la sudarea prin topire
cap la cap cu element incalzitor plan a
tevilor din PEHD

2.1. Material experimental

La realizarea programului experimental, pentru simularea
imperfectiunilor s-au utilizat tronsoane de tevi din polietilena
de Tnalta densitate cu lungimea minima de L ;, = 150 mm.

Simularea imperfectiunilor s-a efectuat pe tevi cu diametre
nominale standard mai mici de DN = 160 mm. Au fost realizate
astfel probe sudate din tronsoane de tevi cu urmatoarele
tipodimensiuni: ¢ 160x14,6 mm, ¢ 110x10 mm, respectiv
0 90x8,2 mm.

Tevile au fost debitate prin tdiere mecanica la lungimi de
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1. Generalities on simulating
imperfections when welding

The simulation of imperfections with a view to study their
evolution in different loading conditions is a fracture
mechanics method. It is used to evaluate the in service
behaviour of some welded structures containing
imperfections. In this way the failure risk of component
elements in the structure can be estimated, and respectively
the residual life of some components of the structure can be
appreciated.

As regards steels, in advanced countries, the application
of fracture mechanics concepts and criteria to evaluate the
welded structure containing execution or in service defects
has been materialised in the elaboration of referentials such
as for example the Japanese standard WES 2805:1997[1].

The evaluation methods, valid for steels, can not be used
in thermoplastic materials due to their structural peculiarities,
which make them behave totally different to mechanic loading
(viscoelasticity) [2].

Generally, the polyethylene pipes are used to transport
and distribute water or hydrocarbons [3]. When pipes
transport dangerous substances, it is necessary to know their
in service behaviour, in the presence of imperfections, to
appreciate the critical defect that leads to the structure failure.

Starting from factors influencing the quality of welded
joints in polyethylene pipes [4,5], the work analyses the
modalities to obtain some welded joints containing
imperfections.

2. Experimental programme for simulating
imperfections in PEHD pipes butt fusion
welding

2.1. Experimental material

When developing the experimental programme, to simulate
imperfections PEHD pipe sections with the minimum length
Lpin= 150 mm were used.

The simulation of imperfections was performed on standard
diameter pipes smaller that DN = 160 mm. In this way samples
were made out of pipe sections having the following sizes:
¢ 160x14.6 mm, ¢ 110x10 mm, ¢ 90x8.2 mm, respectively.

Pipes were mechanically cutat L = 150...200 mm, depending
on the necessary length to be fixed in the welding equipment
dies. The adjusting of surfaces to be welded was made by
milling, on the welding machine[6].
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L=150...200 mm, functie de lungimea necesard pentru
prinderea in bacurile echipamentului de sudare. Pentru
prelucrarea suprafetelor de sudare, s-a utilizat un dispozitiv
de frezare amplasat pe masina de sudare [6].

2.2. Realizarea probelor sudate cu imperfectiuni

Pentru simularea imperfectiunilor in imbinarea sudata s-au
utilizat urmatoarele tehnici [7]:

* tehnica simularii imperfectiunilor naturale pe cale
tehnologica;

* tehnica implanturilor pentru simularea imperfectiunilor
naturale;

* tehnica prelucrarii imperfectiunilor artificiale.

a) Tehnica simularii imperfectiunilor naturale pe cale
tehnologica

In cazul imperfectiunilor naturale simulate s-a utilizat
metoda modificarii parametrilor optimi de sudare [8, 9, 10],
recomandati de producétorul tevii.

Intrucat interventia directd asupra parametrilor de sudare
a fost limitata (de echipamentul utilizat la sudare), s-a intervenit
doar asupra temperaturii de incélzire si timpului de mentinere
a presiunii de imbinare. S-a intervenit indirect asupra
temperaturii de incélzire pe perioada de mentinere a presiunii
de imbinare, prin racirea fortata a unei zone de imbinare cu
zapada carbonica.

b) Tehnica implanturilor pentru simularea imperfectiunilor
naturale

In cazul imperfectiunilor naturale simulate prin tehnica
implanturilor s-a urmarit obtinerea unor probe sudate din tevi
de PEHD, cu imperfectiuni tipice procedeului de sudare prin
topire cap la cap cu element Incalzitor plan: fisuri sau lipsa de
topire cu orientarea perpendiculara pe suprafata tevii.

Imperfectiunile volumice ce pot sa apara la acest tip de
imbinare sunt porii (bule de aer pozitionate la nivelul liniei de
topire), suprapunerile de material (datoritd indepartarii
necorespunzatoare a spanului rezultat in procesul de prelucrare
a capetelor de teava), incluziuni de praf, nisip fin (in cazul
unei protectii necorespunzatoare a zonei in care se realizeaza
imbinarea sudatd).

Implanturile utilizate pentru simularea acestora au fost
realizate din foite de teflon sau de aluminiu care prezinta
temperaturi de topire mai mari decat temperatura de sudare a
polietilenei. De asemenea, pentru a induce imperfectiuni in
imbinarea sudata, au fost utilizate bucati de banda adeziva
sau span de PEHD.

Pozitionarea implanturilor s-a facut pe una din suprafetele
imbinarii dupd incalzirea tevilor de sudat si scoaterea
elementului incalzitor (pe perioada timpului de manevrare),
care in acest caz s-a prelungit la peste 10 secunde.

c) Tehnica prelucrarii mecanice a imperfectiunilor artificiale

Imperfectiunile artificiale sunt utilizate in general la
calibrarea aparaturi de examinare cu ultrasunete a imbinarilor
sudate [11]. Simularea imperfectiunilor plane pentru
examinarea cu ultrasunete se face pe reflectori de tip riz sau
crestdtura rectangulara practicatd mecanic prin frezare.

Probele cu imperfectiuni artificiale de tip gauri strapunse
se realizeaza cu parametrii de sudare prescrisi pentru tipul si
dimensiunea tevilor care se sudeaza, imperfectiunile artificiale
obtinandu-se prin implanturi metalice (sdrma cu diametre si

2.2. Welded samples including defects

In order to simulate imperfections in the welded joint the
following techniques were used [7]:

* the natural imperfections simulation technique,
technologically developed;

* the implant techniques to simulate natural imperfections;

« the artificial imperfections technique.

a) The natural imperfections simulation technique,
technologically developed.

In the case of simulated natural imperfections the method
used was that to modify the optimum welding parameters
recommended by the producer of the pipe.

As the direct intervention on the welding parameters was
limited (by the equipment used when welding) only the heating
temperature and the maintaining time of the joining pressure
were changed. The direct intervention on the heating
temperature, during the period the joining pressure is
maintained, was performed through the forced cooling of the
joining area using dry ice.

b) The implant technique to simulate natural imperfections

In the case of simulated natural imperfections using the
implant techniques the view was to obtain some PEHD pipe
welded samples, with typical defects for the butt fusion
welding process: crack type defects or lack of fusion type
defects perpendicularly on the pipe surface.

The volume defects that can appear at this type of joining
are pores (air bubbles at the fusion line level), material
overlapping (due to the non-corresponding removing of
cuttings resulted in the pipe ends working process), dust
inclusions, pea gravel (in the case of non-corresponding
protection of the area the welded joint is made).

The implants used to simulate them were made out of
polytetraflour-ethylene or aluminium foils, which present
higher fusion temperatures than the welding temperature of
polyethylene. Also, to induce defects in the welded joint,
pieces of adhesive strip or PEHD cuttings were used.

The implant positioning was made on one of the joining
areas after heating the pipes to be welded and taking out the
heating element, which in this case was extended to over 10
seconds.

c¢) The artificial imperfections technique

The artificial imperfections are generally used to calibrate
the ultrasonic examination apparata. [11]. The flat defect
simulation for the ultrasonic examination is made on scratch
type or rectangular notch worked out mechanically by milling.

Samples having artificial defects such as burn through holes
are made using the prescribed welding parameters for the
type and dimensions of pipes to be welded. The artificial
imperfections are obtained by metallic implants (wire of known
diameters and lengths: ¢ = 1.5 mm; 2.0 mm; 3.0 mm and the
length equal with t, 2t or 3t, where t = wall pipe thickness).

Before welding the pipe will be mechanically worked by
turning out to obtain a channel for the implant, in the central
area of the pipe section, on its whole circumference. When
calculating the channel dimensions the implant diameter and
the pipe shortening during the heating phase are to be taken
into account.

Samples with artificial defects, such as flat bottom holes,
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lungimi cunoscute: ¢ = 1,5 mm; 2,0 mm; 3,0 mm si lungime
egald cu t, 2t sau 3t, unde t = grosimea peretelui de teava).

Inainte de sudare teava va fi prelucratd mecanic prin
strunjire pentru obtinerea unui canal destinat implantului,
pozitionat in zona centrala a sectiunii tevii, pe intreaga
circumferinta a acesteia. La calcularea dimensiunilor canalului
se va tine seama de diametrul implantului si de scurtarea tevii
din timpul faze de incalzire.

Probele cu imperfectiuni artificiale de tip gauri cu fund plat
se realizeaza prin gaurire mecanicd sau frezare, pe tevi ce au
fost in prealabil sudate utilizdnd parametrii de sudare
corespunzator tipului si dimensiunilor acestora.

O categorie aparte de imperfectiuni artificiale simulate o
constituie imperfectiunile practicate pe epruvete extrase din
tevi sau imbinari sudate de tevi. Aceste imperfectiuni sunt
practicate in scopul aprecierii influentei tipului si a
dimensiunilor acestora asupra rezistentei zonelor caracteristice
ale imbinarii sudate. Aceste tipuri de imperfectiuni artificiale
se simuleaza prin prelucrare mecanica si au diferite forme, ce
sunt asimilate ca imperfectiuni volumice sau plane.

3. Rezultate experimentale

3.1. Probe cu imperfectiuni naturale obtinute pe cale
tehnologica

Analiza macroscopica a probelor sudate nu a pus in
evidentd fisuri la nivelul imbinarii sudate. Totusi, analiza
macroscopica a evidentiat, la o parte din epruvetele analizate,
prezenta imperfectiunilor geometrice ale sudurii (bavura cu
latime necorespunzatoare sau bavura ascutita, imperfectiuni
datorate regimului de sudare experimentat), precum si
imperfectiuni plane de tip lipsa de topire.

Putem concluziona cé, in cazul imbinarii cap la cap cu
element incélzitor a tevilor din PEHD, fisurile la sudare nu
reprezinta imperfectiuni caracteristice, ele putand totusi aparea
in conditii de sudare cu totul speciale: utilizarea regimurilor
de sudare neadecvate pentru realizarea imbinarilor disimilare
sau imbinarea unor materiale neconforme.

Experimental nu s-au evidentiat imperfectiuni volumice
obtinute pe cale tehnologica.

Experimental s-a demonstrat ca utilizand tehnica simularii
imperfectiunilor pe cale tehnologica pot fi relativ usor
obtinute imperfectiuni ale geometriei imbinarii sudate precum
si imperfectiuni plane de tip lipsa de topire. Astfel,

» dezaxand tevile ce se sudeazi, se poate obtine o
imperfectiune de aliniere ca cea prezentata in (figura 1).

» utilizand o presiune de sudare prea mare, pot fi obtinute
imperfectiuni de tip bavura ascutita (figura 2).

» utilizand un timp de Incélzire prea scurt, combinat cu o
presiune de sudare prea mica, pot fi obtinute crestaturi locale
ale imbinarii sudate (figura 3).

» utilizadnd o temperatura de sudare prea mica sau o presiune
de sudare prea mare se pot obtine imperfectiuni de tip lipsa de
topire (figura 4).

3.2. Probe cuimperfectiuni naturale obtinute prin
tehnica implanturilor

In cazul utilizarii tehnicii implanturilor, experimental s-au
putut obtine atat imperfectiuni plane cat si imperfectiuni
volumice.
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are made by mechanical drilling and milling, on pipes, which
were previously welded using the welding parameters
corresponding to their type and dimensions.

A category apart of simulated artificial imperfections is
formed by imperfections made on specimens sampled from
pipes or welded joints on pipes. These imperfections are made
to appreciate the influence of the type and characteristic
dimensions on characteristic area resistance of welded joints.
These kind of artificial imperfections are simulated by
mechanical working and they have different shapes which
are assimilated as volume or flat defects.

3. Experimental results

3.1. Samples with technologically obtained natural
defects

The macroscopic analysis of welded samples evinced no
cracks at the welded joint level. However, the macroscopic
analysis evinced, for a part of the analysed specimens,
geometrical imperfections of the weld (non-corresponding
width seam or sharp seam, imperfections due to the
experimental welding regime) as well as flat defects, the lack
of fusion type.

It can be concluded that in the case PEHD pipes butt fusion
welding, the cracks during the welding are not characteristic
imperfections, however they can appear in totally special
welding conditions: the use of non-adequate welding regimes
to make dissimilar welds or to weld non-conform materials.

No volume defects obtained technologically were
experimentally evinced.

Experimentally it was shown that using the defect
simulation technique, technologically, geometry shape defects
and flat defects, lack of fusion type could be obtained
relatively easy. So,:

« an alignment defect as that presented (figure 1) can be
obtained by putting the pipes eccentrically;

* sharp seam type defects can be obtained using a too high
pressure (figure 2);

* local notches of welded joints can be obtained using a
too short heating time combined with a too low welding
pressure (figure 3);

* a lack of fusion type defect can be obtained using a too
low welding temperature or a too high welding pressure

(figure 4).
3.2. Natural defect samples obtained by implants

In case the implant technique is used, both flat and volume
defects were experimentally obtained.

The lack of fusion simulation was performed both by means
of Al foils (figure 5) and by using some thermoplastic materials
at the interface between the components: adhesive strip
(figure 6) or PEHD cuttings.

It is stipulated that superior results were obtained using an
adhesive strip or PEHD cuttings. The implant made out of Al
foils can be eliminated easily in the seam during the application
of the welding process (figure 5).

To simulate the volume defects, good results have been
obtained when using polytetraflour-ethylene implant
(figure 7), which could be included in the welded joint.

When using other materials for implants (ceramic flux, Si
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Figura 1. Aspectul macroscopic al unei probe extrase dintr-o imbinare de tevi din PEHD, sudaté cap la cap
cu element incalzitor, ce prezintd o imperfectiune de aliniere

Figure 1. The macroscopic aspect of a PEHD pipe sample butt fusion welded, which presents an
alignment type defect

Figura 2. Aspectul macroscopic al unei probe extrase dintr-o imbinare de tevi din PEHD, sudati cap la cap
cu element incélzitor, ce prezintd o imperfectiune de tip bavura ascutita

Figure 2. The macroscopic aspect of a PEHD pipe sample butt fusion welded, which presents a sharp
seam type defect

Figura 3. Aspectul macroscopic al unei probe extrase dintr-o imbinare de tevi din PEHD, sudaté cap la cap
cu element incalzitor, ce prezinta crestaturi locale ale bavurii

Figure 3. The macroscopic aspect of a PEHD pipe sample butt fusion welded with, which presents seam
local notches type defect

Figura 4. Aspectul macroscopic al unei probe extrase dintr-o imbinare de tevi din PEHD, sudaté cap la cap
cu element incalzitor, ce prezintd o imperfectiune de tip lipsa de topire

Figure 4. The macroscopic aspect of a PEHD pipe sample butt fusion welded, which presents a lack of
fusion type defect

Simularea lipsei de topire s-a realizat atat prin intermediul ~ grains, glass, PVC tube) they were eliminated from the welded
unor foite de Al (figura 5), cat si prin utilizarea unor materiale  joint, or were partially expulsed in the seam (figure 8).

termoplastice plasate la interfata dintre componente in timpul It can be concluded that the simulation of volume defects
de manevrare: banda adeziva (figura 6), sau bucati de spande  is difficult to perform by the implant technique, the results
PEHD. depending on:

Figura 5. Aspectul macroscopic al unei probe extrase dintr-o imbinare de tevi din PEHD, sudata cap la cap
cu element incalzitor, ce prezinta o imperfectiune de tip plan simulatd printr-o f0itd de Al plasatd la
interfata de separatie a componentelor

Figure 5. The macroscopic aspect of a PEHD pipe sample butt fusion welded, which presents a simulated
flat defect by an Al foil at the interface of components

Figura 6. Aspectul macroscopic al unei probe extrase dintr-o imbinare de tevi din PEHD, sudaté cap la cap
cu element incilzitor, ce prezintd o imperfectiune de tip plan simulata printr-o bandé adeziva plasata la
interfata de separatie a componentelor

Figure 6. The macroscopic aspect of a PEHD pipe sample butt fusion welded, which presents a simulated
flat defect by an adhesive strip at the interface of components

Figura 7. Aspectul macroscopic al unei probe extrase dintr-o imbinare de tevi din PEHD, sudaté cap la cap
cu element inclzitor, ce prezinta o imperfectiune de tip volumic simulatd printr-un implant de teflon
Figure 7. The macroscopic aspect of a PEHD pipe sample butt fusion welded, which presents a simulated
volume defect by a polytetraflour-ethylene implant

Figura 8. Aspectul macroscopic al unei probe extrase dintr-o imbinare de tevi din PEHD, sudaté cap la cap
cu element incalzitor, ce prezinta o imperfectiune de tip volumic simulatd printr-un implant realizat dintr-un
tub PVC

Figure 8. The macroscopic aspect of a PEHD pipe sample butt fusion welded, which presents a simulated
volume defect by a polytetraflour-ethylene implant made out of a PVC tube

bid



Se precizeaza cd rezultate superioare s-au obtinut utilizand
o banda adeziva sau bucati de span de PEHD. Implantul
constituit din foite de Al, poate fi eliminat usor in bavura in
timpul aplicarii presiunii de sudare (vezi figura 5).

Pentru simularea imperfectiunilor volumice, rezultate bune
s-au obtinut la utilizarea implanturilor de teflon (figura 7),
care au putut fi usor inglobate in imbinarea sudata.

In cazul utilizarii altor materiale pentru implant (flux ceramic,
graunti de Si, sticla, tub PVC), acestea au fost eliminate din
imbinarea sudatd, sau au fost expulzate partial in bavura
(figura 8).

Concluzionam ca la simularea imperfectiunilor volumice prin
metoda implanturilor, rezultatele obtinute depind de:

 materialul utilizat ca implant, material ce trebuie sa adere
la materialul de sudat pentru a putea fi usor inglobat in sudura;

* precizia de pozitionare a implantului, ce trebuie sa fie la
mijlocul grosimii peretelui de teava, pentru a reduce riscul de
a fi eliminat din imbinarea sudatd. Pentru o pozitionare
riguroasd, implanturile pot fi introduse intr-o prelucrare
mecanici initiala a suprafetei componentei de sudat. In acest
caz insa adancimea prelucrarii trebuie corelata cu scurtarea la
sudare a componentelor.

* presiunea de sudare, care, cu cdt este mai mare, cu atat
implantul este mai usor eliminat prin bavura.

3.3. Probe cu imperfectiuni artificiale obtinute prin
prelucriri mecanice

Prin tehnica prelucririi mecanice a imperfectiunilor,
experimental s-au realizat atat imperfectiuni artificiale de tip
gauri strapunse cat si imperfectiuni tip riz (figura 9).

Se precizeaza cd pentru eliminarea dificultatilor ce pot
apdrea la realizarea acestor imperfectiuni artificiale, se impune
(in special in cazul tevilor cu grosimi mari), optimizarea
regimului de agchiere in vederea minimizarii incalzirii probei.
In cazul incalzirii accentuate, aschierea devine greoaie,
materialul supraincalzit vascos aderd de scula aschietoare
ducand la alterarea preciziei dimensionale si de forma a
imperfectiunii simulate.

in cazul utilizarii frezelor pentru realizarea unor
imperfectiuni artificiale, viteza de tdiere, v, recomandata
este [12]:

v

L —0,010+0,002—""
N-n rot - dinte’

V=

unde: v; = viteza de avans [mm/min]
N =numarul de dinti a sculei agchietoare [dinte]
n = turatia sculei agchietoare [rot/min]

De exemplu, daca la prelucrare se utilizeaza o freza cu N = 20
de dinti, care are o turatie n = 700 rot/min, viteza de avans
recomandata este v; = 150 mm/min.

Simularea prin mijloace mecanice a imperfectiunilor
volumice sau plane poate fi usor realizatad si pe epruvetele
destinate incercdrilor distructive, dacd se tine seama de
recomandarile facute anterior.

Astfel, o imperfectiune de tip volumic poate fi simulata
prin realizarea unei gauri plasate la nivelul imbinarii sudate
cap la cap a doua tevi din PEHD.

In mod similar pot fi utilizate si alte procedee de prelucrare
mecanica. Astfel, prin procedeul de frezare pot fi realizate
imperfectiuni plane artificiale plasate in imbinarea sudata cap
la cap dintre doua tevi din PEHD. Se precizeaza ca in cazul
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* the material used as implant, a material which has to
adhere to the welding material so that it can be easily included
in the weld;

* the positioning precision of the implant, which has to be
at the middle of the pipe wall thickness, to reduce the risk of
being eliminated from the welded joint;

* the welding pressure, the higher the welding pressure,
the easier the implant is eliminated in the seam.

3.3. Artificial defect samples obtained by mechanical
processing

Using the mechanical processing for imperfections both
burn through and scratch type artificial defects were made
experimentally (figure 9).

Figura 9. Imperfectiuni artificiale tip gauri strapunse si
imperfectiuni tip riz, obtinute prin prelucrari mecanice ale
materialului de baza
Figure 9. Burn through and scratch type artificial defects
obtained by mechanical processing of the base material

It is pointed out that to eliminate difficulties that can appear
in performing these artificial defects, the optimisation of the
cutting regime is imposed in order to minimise the heating of
the sample (especially in the case of thick pipes). In case of
overheating, the cutting becomes difficult, the overheated
viscous material adheres to the cutting tool leading to the
alteration of dimensional and shape accuracy of the simulated
defect.

When milling is used to make artificial defects, the
recommended cutting speed, v is:

Vi _0.010+0.002—""
N-n rot - tooth

V=

where:v; = travel speed [mm/min]
N = teeth number of the cutting tool [tooth]
n = rotation of the cutting tool [rot/min]

For example, if a N = 20 teeth milling device is used and a
rotation N = 700 rot/min, the travel speed v; = 150 mm/min.

The simulation by mechanical means of the volume or flat
defects can be easily made on the specimens meant for
destructive examinations, too, if the previous recommendations
are taken into account.

So, a volume defect can be simulated by making a hole at
the level of the butt fusion welded joint of two PEHD pipes.

Similarly, other mechanical processing procedures can be
used. So, by the milling process artificial flat defects can be
placed in the butt fusion welded joint between two PEHD
pipes. It is stipulated that in the case of artificial defects
obtained by mechanical working, the welding of pipes is
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imperfectiunilor artificiale obtinute prin prelucrari mecanice,
sudarea tevilor se efectueaza respectand parametrii tehnologici
recomandati pentru materialul si tipodimensiunea acestora.

In cazul in care se doreste simularea unor imperfectiuni

Figura 10. Imperfectiune artificiala de tip plan, simulata
prin tehnica taierii LASER a unei imbinari sudate cap la cap
cu element incalzitor dintre doua tevi din PEHD

Figure 10. Flat artificial defect simulated by the LASER
cutting technique of a butt fusion welded joint
between two PEHD pipes

plane fine, restrans localizate, ce nu pot fi realizate prin
prelucrari mecanice conventionale, se poate utiliza ca
alternativa tehnica taierii LASER (figura 10).

Concluzii

1. Lucrarea analizeazd modalitatile de obtinere a unor
imbinari sudate cap la cap la tevi din polietilend de inalta
densitate (PEHD), cu imperfectiuni de sudare precum si alte
tehnici de simulare a imperfectiunilor in scopul studierii
comportarii acestora la diverse solicitari mecanice.

2. Experimentele evidentiaza posibilitatea utilizarii
implanturilor ca elemente de simulare a imperfectiunilor de tip
plan sau volumic, la sudarea cap la cap cu element incélzitor a
tevilor din PEHD.

3. Utilizand parametrii de sudare adecvati, pot fi obtinute
experimental imperfectiuni de sudare de tip plan sau
imperfectiuni ale geometriei sudurii. Fisurile nu reprezinta
imperfectiuni caracteristice sudarii cap la cap cu element
incélzitor a tevilor din PEHD.

4. In cazul tevilor din PEHD experimental s-a verificat faptul
imperfectiunile volumice sau plane pot fi usor realizate prin
procedee de prelucrare mecanica, daca se utilizeaza un regim
de aschiere adecvat.

5. Rezultatele lucrarii pot fi utilizate la studierea comportarii
in timp a unor imperfectiuni de material sau imperfectiuni de
sudare, 1n diverse conditii de solicitare, in scopul aprecierii
defectului critic care conduce la cedarea structurii.
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performed respecting the recommended technological
parameters for the material and their dimensions.

When the simulation of fine flat defects, restrained localised,
is wanted and they can not be made by conventional
mechanical working, the LASER cutting technique can be
used as an alternative (figure10).

Conclusions

1. The paper analysis the modalities to obtain butt welded
joints in PEHD pipes with welding imperfections as well as
other imperfection simulation techniques;

2. Experiments point out the possibility to use implants as
simulating elements of flat type imperfections or volume type
imperfections, for the butt fusion welding of pipes;

3. Using adequate welding parameters, flat type or
geometrical imperfections of the weld can be obtained.

4. In the case of PEHD pipes it was experimentally verified
the fact that volume or flat imperfections can be made by
mechanical working processes, if an adequate cutting regime
is used.

5. The results of the paper can be used to study the in time
behaviour of material or welding imperfections, in different
loading conditions, with a view to appreciate the critical defect
leading to the structure failure.
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