SUDURA, Nr. 4 (2020), 13-17

ISSN 1453-0384

APLICATII INDUSTRIALE - PRACTICIANUL SUDOR

INDUSTRIAL APPLICATION - WELDING PRACTITIONER

Optimizarea unor proceduri de reconditionare cu procedeul WIG a
matritelor utilizate in domeniul auto

Optimization of WIG refurbishing procedures for automotive moulds

Adrian Samu ", Anamaria Feier?*

1 Politehnica University Timisoara, Materials and Manufacturing Engineering Department, Bd. Mihai Viteazu 1, 300222, Timisoara, Romania
2 politehnica University Timisoara, Materials and Manufacturing Engineering Department, Bd. Mihai Viteazu 1, 300222, Timisoara, Romania

Rezumat

In aceastd lucrare este abordat impactul si beneficiile suddrii WIG in reconditionarea matritelor de injectie polimeri. Sunt putine
procedee de sudare care au un raport calitate/pret adecvat. in cadrul unui ciclu de viatd a unei matrite, sunt necesare diferite
interventii de reconditionare, refacere sau revizie. Costul unei componente dintr-o matritd este ridicat, inlocuirea componentelor
defecte sau uzate cu unele noi nu se preteazd. Competitivitatea pe piatd scade daca nu se repard/reconditioneazd componentele.
Aici intervine sudarea WIG. Se pune accentul pe specializarea matriter-sudor. Investitia initiald - in sursa de sudare, apoi in
scolarizdri - se amortizeazd in maxim 2-3 ani. Avantajele sunt evidente, de la costuri, timpi redusi si protectia mediului, deoarece
la fabricarea unor componente noi sunt folosite cantitdti mari de energie si rezultd deseuri metalice din prelucrarea mecanicd.
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Abstract

This paper covers the impact and benefits of WIG welding in the reconditioning of polymer injection moulds. There are few welding
processes that have an adequate quality/price ratio. During a mould life cycle, different refurbishing, rework or reconditioning
interventions are required. The cost of a component in a mould is high, replacing defective or used components with new ones is
not appropriate. Market competitiveness decreases if components are not repaired/reconditioned.

This is where WIG welding comes in. The focus is on the specialisation of the toolmaker-welder. The initial investment - in the
welding source, then in training - amortises in 2-3 years maximum. The advantages are obvious, from cost, reduced time and
environmental protection, as a large amount of energy is used in the manufacture of new components and metal waste results
from mechanical processing.
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1. Introducere 1. Introduction

Reconditionarea matritelor este o operatiune
importantd Tn industria  autovehiculelor,
deoarece matritele sunt componente esentiale
ale masinilor-unelte implicate in fabricatie, fiind
indispensabile pentru producerea diverselor
piese din componenta structurii de rezistenta, a
caroseriei  autovehiculelor sau a altor
subansamble din structura autovehiculelor.
Acestea trebuie sa fie in stare perfecta
geometrico-dimensionald si de functionare
pentru a produce piese de calitate si pentru a
asigura caracteristicile minim necesare de
siguranta si performanta ale masinii.

Ideea de baza a procesului de reconditionare
este aceea de a aduce componenta afectata
(miez, cavitate, poanson, bac, etc.) la o stare cat

Mould rebuilding is an important operation in
the automotive industry, as moulds are essential
components of the machine tools involved in
manufacturing and are indispensable to produce
various parts of the bodywork, bodywork, or
other sub-assemblies of the vehicle structure.
They must be in perfect geometric-dimensional
and functional condition to produce quality parts
and to ensure the minimum necessary safety and
performance characteristics of the machine.

The basic idea of the reconditioning process is to
bring the affected component (core, cavity,
puncher, pan, etc.) to a condition as close as
possible to its original state, respecting the
dimensional and surface (roughness)
requirements. Reconditioning processes can



mai apropiata de cea initiald, respectand
cerintele dimensionale si de suprafata
(rugozitate). Procesele de reconditionare pot
acoperi de la reconditionarea suprafetelor
(curatarea depunerilor de gaze, indepartarea
zgarieturilor, refacerea rugozitatii sau a texturii)
si pana la refacerea unor geometrii cu rupturi.
Cererea tot mai mare de piese confectionate din
polimeri are consecinte evidente in sectorul
industrial care produce si / sau reconditioneaza
matritele de injectie. Se pune accent permanent
pe reducerea costului matritei pastrandu-i-se
insd, sau chiar marindu-i-se, complexitatea si
gradul de precizie geometrico-dimensionalo-
functionala. Toate acestea se manifesta pe
fondul unor presiuni constante pentru a reduce
timpul de livrare al matritei [4].

Pentru a face fata cu asta provocari pe care
producatorii de matrite sunt obisnuiti sa
conducad fazele de proiectare si fabricatie a
matritei folosind abordari simultane de
inginerie. Tn general este ciutat un raport
calitatee-pret optim. Astfel cd, daca Tn trecut
matritele se produceau tinand cont doar de
calitatea finala a produsului, urmand toate
procesele de proiectare, prelucrari mecanice ale
otelului, tratamente termice de duritate si de
suprafata, prelucrari de finisare ale suprafetelor,
astdzi se cauta sa se reduca timpul si costul.
Astfel se tine cont de seria pentru care este
proiectatd matrita (mica, medie sau mare),
polimerul care este folosit (ABS, PMMA,
PC,PC+ABS, PA GF30,PS, POM, etc.), cat de des
este planificata sa intre in productie, care este
cererea per lot, s.a.m.d. La o matrita pentru care
se estimeaza o serie medie de productie (pentru
serie mica se foloseste in general aluminiu),
adica < 500.000 de injectii, in care se va injecta
cu un polimer non-abraziv (ABS, PS), se va folosi
pentru partile active un otel de scule pre-cilit, la
o duritate medie (38-42 HRC), care va rezista pe
toata durata de viatda a matritei. Acest otel pre-
cadlit este mai ieftin deoarece se exclud costurile
si timpul cu tratamente termice ulterioare. in
schimb, la o matrita pentru care se estimeaza o
serie mare (> 1.000.000 de injectii) se va folosi
un otel de scule de calitate superioara (ex:
1.2343, DIN: X 37 CrMoV 5-1), la o duritate mare
(48-52 HRC), mai rezistent in timp, dar si mai
scump. Daca sunt cerinte de suprafete
,,0glinda”, unde nu se accepta pori deloc, atunci
se va folosi versiunea calitate extra,
reomogenizat, 1.2343 ESR (Retopire in baie de
zgura).

range from surface reconditioning (cleaning of
gas deposits, removal of scratches, restoration
of roughness or texture) to restoration of broken
geometries.

The increasing demand for parts made from
polymers has obvious consequences in the
industrial sector that produces and/or
reconditions injection moulds. There is a
constant focus on reducing the cost of the mould
while maintaining or even increasing its
complexity and geometric-dimensional or
functional precision. All this is taking place
against a backdrop of constant pressure to
reduce mould delivery time [4].

To deal with these challenges the mould
manufacturers are accustomed to conducting
the mould design and manufacturing phases
using simultaneous engineering approaches. In
general, an optimal quality-price ratio is sought.
So, while in the past moulds were produced with
only the final quality of the product in mind,
following all the design processes, mechanical
machining of the steel, hardness and surface
heat treatments, surface finishing machining,
today the focus is on reducing time and cost.
This considers the series for which the mould is
designed (small, medium or large), the polymer
that is used (ABS, PMMA, PC, PC+ABS, PA GF30,
PS, POM, etc.), how often it is planned to go into
production, what the demand is per batch, etc.
In a mould for which an average production
series is estimated (for small series aluminium is
generally used), i.e. < 500,000 injections, in
which a non-abrasive polymer (ABS, PS) will be
injected, a pre-hardened tool steel will be used
for the active parts, at a medium hardness (38-
42 HRC), which will last for the lifetime of the
mould.

This pre-hardened steel is cheaper because it
excludes the cost and time of further heat
treatment.

On the other hand, a higher quality tool steel
(e.g. 1.2343, DIN: X 37 CrMoV 5-1), at a high
hardness (48-52 HRC), which is more resistant
over time, but also more expensive, should be
used for a mould for which a large series (>
1,000,000 injections) is expected.

If there are surface requirements "mirror"
surfaces, where no pores are accepted at all,
then the extra quality, re-homogenised, 1.2343
ESR (Electro Slag Remelted) version should be
used.



Reconditionarea matritelor implica aducerea
acestora la o stare cat mai aproape de cea
initiald, eliminand orice defecte sau uzuri si
reconditionand suprafata matritei. Acest proces
poate implica indepartarea depunerilor si a
coroziunii, repararea fisurilor sau zgarieturilor,
lustruirea si finisarea suprafetei si alte operatiuni
de reparatie sau restaurare. Reconditionarea
matritelor poate reduce costurile si timpul
necesar pentru productia de piese auto noi. De
asemenea, poate ajuta la cresterea duratei de
viata a matritelor si la imbunatatirea calitatii
pieselor produse cu acestea. in plus,
reconditionarea matritelor poate fi o alternativa
mai ecologicd la productia de noi matrite,
deoarece reduce cantitatea de deseuri generate
de productia de noi componente. In concluzie,
reconditionarea matritelor este o operatiune
importantd Tn industria autovehiculelor, care
poate ajuta la  reducerea  costurilor,
imbunatatirea calitatii si cresterea duratei de
viata a matritelor, precum si la reducerea
impactului asupra mediului.

n ceea ce priveste reconditionarea matritelor in
industria autovehiculelor, procedeul WIG poate
fi utilizat pentru repararea fisurilor sau a altor
defecte ale matritelor. Tn general, acest
procedeu implicd curatarea zonei afectate,
sudarea defectelor cu ajutorul procedeului WIG,
si polizarea zonei sudate pentru a obtine o
suprafata neteda si uniforma.

Reconditioning of the moulds involves bringing
them to as close to their original condition as
possible, removing any defects or wear and
reconditioning the mould surface. This process
may involve removing deposits and corrosion,
repairing cracks or scratches, polishing, and
finishing the surface and other repair or
restoration operations.

Remanufacturing of moulds can reduce the cost
and time required to produce new car parts. It
can also help increase the life of moulds and
improve the quality of parts produced with
them.

In addition, die reconditioning can be a greener
alternative to new die production, as it reduces
the amount of waste generated by the
production of new parts.

In conclusion, remanufacturing of moulds is an
important operation in the automotive industry,
which can help to reduce costs, improve quality
and increase mould life, as well as reduce
environmental impact.

In terms of mould reconditioning in the
automotive industry, the TIG process can be
used to repair cracks or other mould defects. In
general, this process involves cleaning the
affected area, welding the defects using the TIG
process, and polishing the welded area to obtain
a smooth and uniform surface.

Figura 1. Imagine cu reconditionarea unei matrite
Figure 1. Die reconditioning process

Unul dintre avantajele utilizarii procedeului WIG
pentru reconditionarea matritelor este faptul ca
acesta permite sudarea cu un grad ridicat de
precizie si control, astfel incat matricele reparate
sa poata fi utilizate Tn continuare pentru
productia de piese auto de inalt3 calitate. In plus,
datorita protectiei de gaz inerta, aceasta metoda
de sudare are un nivel redus de contaminare sio
calitate superioara a sudurii.

An advantage of using the TIG process for the
reconditioning of moulds is that it allows welding
with a high degree of precision and control, so
that the repaired moulds can still be used to
produce high-quality automotive parts. In
addition, thanks to the inert gas shielding, this
welding method has a low level of contamination
and a high weld quality.



Este important de remarcat faptul ca
reconditionarea matritelor cu procedeul WIG
necesitd experientd si cunostinte avansate in
domeniul sudarii. Prin urmare, este recomandat
sa se apeleze la un specialist sau la o companie
specializata in reconditionarea matritelor pentru
a asigura o calitate ridicata a lucrarii si a minimiza
riscul de deteriorare a matritelor.

Unul dintre studiile de caz relevante in acest
domeniu este reconditionarea matritelor pentru
turnarea pieselor din aluminiu. Tn cadrul acestui
proces, matritele pot suferi deteriorari si uzura
din cauza expunerii la temperaturi ridicate si
presiune in timpul procesului de turnare. Prin
utilizarea procedeului WIG, este posibila
reconditionarea acestor matrite prin sudare si
reconstruirea zonelor afectate, fara a le distruge
in proces. Un alt exemplu de studiu de caz este
reconditionarea matritelor utilizate Tn productia
de componente pentru sistemele de admisie ale
motoarelor diesel. Matritele sunt expuse la
conditii extreme de lucru, cum ar fi temperaturi
ridicate si  uzurd mecanica. Utilizarea
procedeului WIG Tn reconditionarea matritelor
poate prelungi durata lor de viata si poate
reduce costurile de intretinere.

In general, procedeul WIG este o solutie
eficienta si fiabila pentru reconditionarea
matritelor din industria auto, contribuind la
prelungirea duratei de viata a acestora si la
reducerea costurilor de intretinere.

2. Probleme care intervin la
reconditionarea matritelor prin
procedeul WIG

Acesta este un proces utilizat in mod obisnuit
pentru reconditionarea matritelor, dar pot
aparea unele probleme in timpul procesului.
Unele dintre problemele care pot interveni in
timpul reconditionarii matritelor prin procedeul
WIG sunt:

1. Tncdlzire excesivd: Tn timpul procesului de
sudare, poate exista o tendintd de incalzire
excesiva a matritei, ceea ce poate duce la
deformarea sau fisurarea acesteia. Pentru a evita
aceasta problemd, este important sa se
controleze cu atentie curentul si viteza de sudare
si sa se asigure ca matrita este suficient de racita
fnainte de a fi prelucrata din nou.

2. Contaminare a zonei de sudura: Daca zona de
sudura nu este protejata suficient de bine de
gazul inerent, aceasta poate fi contaminata cu
oxizi sau alte impuritati, ceea ce poate duce la o

It is important to note that the reconditioning of
moulds with the TIG process requires experience
and advanced knowledge of welding. It is
therefore recommended to use a specialist, or a
company specialised in die reconditioning to
ensure a high quality of work and minimise the
risk of die damage.

A relevant case study in this area is the
reconditioning of moulds for casting aluminium
parts. In this process, moulds can suffer damage
and wear due to exposure to high temperatures
and pressure during the casting process. By using
the TIG process, it is possible to recondition
these moulds by welding and rebuild the
damaged areas without destroying them in the
process.

Another case study example is the
reconditioning of dies used in the production of
components for diesel engine intake systems.
The dies are exposed to extreme working
conditions such as high temperatures and
mechanical wear.

The use of TIG process in the reconditioning of
moulds can extend their service life and reduce
maintenance costs.

Overall, the TIG process is an efficient and
reliable solution for the reconditioning of dies in
the automotive industry, helping to extend die
life and reduce maintenance costs.

2. Problems involved in the
reconditioning of moulds using the
WIG process

Generally, this is a process used for
reconditioning moulds, but some problems can
occur during the process.

Some of the problems that can occur in during
the reconditioning of dies using the TIG process
are:

1. Excessive heating: During the welding process,
there can be a tendency for the die to overheat,
which can lead to deformation or cracking.

To avoid this problem, it is important to carefully
control the welding current and speed and
ensure that the die is sufficiently cooled before
reworking.

2. Contamination of the weld area: If the weld
area is not sufficiently protected from the
inherent gas, it may be contaminated with
oxides or other impurities, which can lead to
poor weld quality or defects in the matrix. To



calitate scdzuta a sudurii sau la defecte in
matrice. Pentru a evita aceastd problema3, este
important sa se asigure ca zona de sudura este
curata si protejata adecvat de gazul inerent.

3. Fisuri si porozitate: Daca nu se controleaza cu
atentie fluxul de argon si temperatura matritei,
aceasta poate duce la aparitia fisurilor sau
porozitatii in zona de sudura. Aceste defecte pot
afecta rezistenta si durabilitatea matritei, ceea
ce poate duce la probleme in productie. Pentru
a evita aceste probleme, este important sa se
controleze cu atentie fluxul de argon si
temperatura matritei.

4. Selectarea inadecvata a materialelor:
Utilizarea unor materiale inadecvate pentru
reconditionarea matritelor poate duce la o
calitate scdzuta a sudurii sau la defecte in
matrice. Este important sa se utilizeze materiale
adecvate pentru reconditionarea matritelor si sa
se asigure ca acestea sunt compatibile cu
materialul matritei.

5. Eroziunea electrozilor - Electrozii utilizati in
procedeul WIG se erodeaza in timpul utilizarii,
ceea ce poate duce la o calitate mai slaba a
sudurii. Este important sa se verifice frecvent
electrozii si sa se inlocuiasca in timp util pentru a
evita aceasta problema.

n concluzie, pentru a evita problemele in timpul
reconditionarii matritelor prin procedeul WIG,
este important sa se acorde o atentie deosebita
selectiei materialelor, controlului fluxului de
argon si temperaturii matritei, curatarii si
protejarii adecvate a zonei de sudura.

3. Reconditionarea a doua matrite

Acesta este un proces utilizat in mod obisnuit
pentru reconditionarea matritelor, dar pot
aparea unele probleme in timpul procesului.
Unele dintre problemele care pot interveni in
timpul reconditionarii matritelor prin procedeul
WIG sunt:

- Incalzire excesiva:

- Contaminare a zonei de sudura

- Fisuri si porozitate

- Selectarea inadecvatd a materialelor

- Eroziunea electrozilor

3.1 Marirea duritatii suprafetei unei piese din
otel

in cadrul acestui studiu de caz s-a dorit
evidentierea faptului ca, fin cazul unei
componente dintr-o matrita care necesita o

avoid this problem, it is important to ensure that
the weld area is clean and adequately protected
from the inherent gas.

3. Cracks and porosity: If argon flow and die
temperature are not carefully controlled, this
can lead to cracks or porosity in the weld area.
These defects can affect the strength and
durability of the die, which can lead to problems
in production. To avoid these problems, it is
important to carefully control argon flow and die
temperature.

4. Inadequate material selection: The use of
unsuitable materials for die reconditioning can
lead to poor weld quality or die defects. It is
important to use suitable materials for die
reconditioning and to ensure that they are
compatible with the mould material.

5. Electrode erosion - Electrodes used in the WIG
process erode during use, which can lead to
poorer weld quality. It is important to check
electrodes frequently and replace them in a
timely manner to avoid this problem.

In conclusion, to avoid problems during
reconditioning of moulds by the TIG process, it is
important to pay special attention to material
selection, argon flux and mould temperature
control, cleaning, and proper protection of the
weld area.

3. Reconditioning of two moulds

Usually this is a process used for reconditioning
moulds, but some problems can occur during the
process.
Some of the problems that can occur during the
reconditioning of moulds using the TIG process
are:

- Excessive heating

- Contamination of the weld area:

- Cracks and porosity

- Inadequate material selection

- Electrode erosion

3.1 Increasing the surface hardness of a steel
part

The purpose of this case study was to show that,
in the case of a compound in a mould that
requires a higher surface hardness due to the



duritate mai mare la suprafata datorita faptului

ca este supusa la frecare, se poate depune un

strat de sudura cu o duritate mai mare, folosind
ca material de adaos un otel de scule, fara a fi
nevoie ulterior de tratament termic de crestere

a duritatii. Teoria din spatele acestui studiu este

ca duritatea unei suduri este influentata de doi

factori majori:

1. Cantitatea de C in imbinarea sudata. Aici
intervine bineinteles si dilutia, mai ales in
stratul inferior.

2. Viteza de racire a sudurii.

Pentru studiu s-a folosit ca material de baza o

piesa din otel S235, un otel obisnuit folosit la

structuri metalice in constructii sudate sau

imbinate. Acesta are un continut de 0,037% C, o

limita de curgere Rpoz. 210-240 MPa, si o

rezistenta la rupere Rm 440 MPa. Ca material de

adaos s-a folosit un otel aliat de scule X40CrMoV
5-1(1.2344), cu continut procent in urmatoarele

elemente de: C 0,40; Si 1,00; Cr 5,30; Mo 1,40; V

1,00. Continutul de carbon de 0,40 %C al

materialului de adaos asigura procentul de

carbon necesar studiului, iar timpul foarte scurt
al impulsului asigurd o ricire rapidad. In cazul
acesta la setarea parametrilor s-a folosit un timp
de 60 ms la o frecventa de 2 Hz (2 impulsuri pe

secunda). Parametrii de sudare: 50 A, 2 Hz, 60

ms, gaz de protectie Argon 4.8 debit 7 I/sec.

Diametrul interior al duzei ceramice 8 mm,

electrozi wolfram cu adaos de Ceriu 0,20%, cod

WC 20, grosime 1,6 mm.

Preincalzirea piesei s-a facut la cca. 150° C.

fact that it is subjected to friction, a weld layer
with a higher hardness can be deposited using a
tool steel as an additive material, without the
need for subsequent heat treatment to increase
hardness.

The theory behind this study is that the hardness
of a weld is influenced by two major factors:

1. The amount of Cin the weld joint. This
of course includes dilution, especially in
the lower layer.

2. The cooling rate of the weld.

A plate made of 5235 steel, a common steel used
in welded or jointed steel structures, was used as
the base material for the study. It has a 0.037%
C content, a yield strength Rpo, 210-240 MPa,
and a tensile strength Rm 440 MPa.

An alloy tool steel X40CrMoV 5-1 (1.2344), with
a percentage content of the following alloy
elements was used as the filler material: C 0.40;
Si 1.00; Cr 5.30; Mo 1.40; V 1.00.

The 0,40 %C content of the filler material
provides the percentage of carbon required for
the study and the very short pulse time ensures
rapid cooling. In this case a time of 60 ms at a
frequency of 2 Hz (2 pulses per second) was used
for setting the parameters.

Welding parameters: 50 A, 2 Hz, 60 ms, shielding
gas Argon 4.8 flow rate 7 |/sec.

Inside diameter of ceramic diode 8 mm, tungsten
electrodes with 0.20% Cerium, code WC 20,
thickness 1.6 mm.

Preheating of the part was done at approx. 150°

Fig. 2 Pregatirea piesei si incarcarea ei
Fig. 2. Preparation of the piece and reconditioning

Piesa s-a examinat cu lichide penetrante si s-a
masurat duritatea stratului depus. Duritatea
masurata pe partea nesudata (stanga 145 HV,

The part was examined with penetrating liquids
and the hardness was measured. Hardness
measured on the unwelded side (left 145 HV,



adica sub 20 HRC*) si partea sudata (dreapta 532
HV = 51,8 HRC).

Rezultatele acestui studiu au evidentiat faptul ca
se poate mari duritatea suprafetei unei piese din
otel controland procesul de sudare, iar la final
piesa este mai dura la suprafata, rezistand astfel
la frecare, dar avand interiorul mai moale si mai
tenace, astfel fiind si mai rezistenta la rupere.

3.2 Reconstruirea unei geometrii rupte la un
subansamblu dintr-o matrita

fn acest studiu de caz se va reconstrui o
geometrie rupta si va fi prezentatd o solutie
pentru cresterea rezistentei, deoarece acest
defect este repetitiv.

meaning below 20 HRC*) and the welded side
(right 532 HV = 51.8 HRC).

The results of this study showed that it is
possible to increase the surface hardness of a
steel part by controlling the welding process, and
in the end the part is harder on the surface, thus
resisting friction, but having a softer and more
tenacious interior, thus being more resistant to
fractures.

3.2. The reconstruction of a broken geometry in
a subassembly of a mould

In this case study a broken geometry will be
reconstructed and a solution for increasing
strength will be presented, as this defect is
repetitive.

Analiza defectului

Defect analysis

S

Determinarea riscului de

Se face prin inspectie vizuala, de catre oameni cu experientad si
cunostinte Th domeniu. Acestia stabilesc cauza si determina solutia
optima de reconstruire

e|t is made by visual inspection, by people with experience and
knowledge in the field. They determine the cause and determine
the optimal reconstruction solution

eSe analizeaza daca se poate imbunatati proiectul in vederea

repetitivitate

Evaluation of risk to repeat

.

Pregatirea in vederea sudarii

Preparation for welding

-

Sudarea piesei

Welding of workpiece

S 2

Refacerea conturului/
geometriei

Regeneration of the initial
geometry

cresterii rezistentei piesei

eDesign analysis to evaluate the possibility of improve the strength
of the die by modifying the geometry

ePrelucrare mecanica sau manuala pentru indepadrtarea resturilor si
curdtarea zonei pentru sudare

eMechanical processing, manual or mechanised, to remove scraps
and clean the surface and the welding area

*Se recomanda folosirea ca material de adaos acelasi tip de material
casi al piesei de baza

|t is recommended to use consumables similar to the base material

eAceasta operatie se poate face manual, frezare CNC sau
electroeroziune

*This operation can be done by manual processing, or CNC
machining, or by electroerosion

Figura 3. Etapele reconditionarii
Figure 3. Reconditioning phases

Produsul care trebuie reconditionat este o
matritd cu o geometrie cu rupturd, conform
figurii 3.

The product to be reconditioned is a mould with
a break geometry as shown in figure 3.



Figura 4. Matrita de reconditionat
Figure 4. Mould to be repaired by welding

in urma analizei defectului identificat s-a
observat o granulatie fina a sudurii, posibil ca la
sudarea precedenta sa nu fie preincalzita piesa.
S-a mai luat decizia de a adauga inca un element
pentru a mari rezistenta piesei (figura 5)

Din documentatia matritei a rezultat ca
materialul din care e facuta piesa este
X37CrMoV5-1 (1.2343), care este un otel de
scule, cu continut de 0,37% C si o rezistenta la
rupere Rm = 780 MPa. Materialul de adaos
utilizat la sudarea WIG va fi, prin consecinta,
baghete confectionate tot din tipul X37CrMoV5-
1(1.2343) (figura7.b.).

Echipamentul pentru sudare ales este unul
traditional, pentru operare in regim manual,
putand fi, insa si mecanizat. Sursa folosita este
un aparat de sudare in impuls produs de firma
TracyTec model TTW 900 (figura 7.a.). Acesta
este un aparat de sudare WIG special pentru
matriterie, cu care se pot face suduri fine, de o
calitate similara sudurilor realizate prin
procedeul de sudare cu laser. Datorita timpului
de impuls foarte scurt (10 — 99 ms), caldura
introdusa Tn piesa este scazuta, si implicit zona
influentata termic (ZIT) este relativ Tnhgusta.
Datorita acestor caracteristici varianta aceasta a
procedeului WIG mai este cunoscutad in randul
specialistilor si sub numele de ,,sudare la rece”.
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Figura 6. Curdtarea matritei Tnaintea suddrii
Figure 6. Cleaning the mould before welding

Figura 5. Imbun&tatirea rezistentei mecanice prin proiectare
Figure 5. Improving strength by modifying the initial design

The analysis of the identified defect showed a
fine grain of the weld, possibly because the
previous welding was not preheated. It was

decided to add another element to increase the

strength of the part (figure 5.).
From the documentation of the die, it was found
that the material of the part is X37CrMoV5-1
(1.2343), which is a tool steel with a content of
0.37% C and a tensile strength Rm = 780 MPa.
The filler material used for WIG welding will
therefore be rods also made of X37CrMoV5-1
(1.2343) (Figure 7.b.).
The welding equipment chosen is traditional, for
manual operation, but can also be mechanised.
The source used is an impulse welding machine
produced by TracyTec company model TTW 900
(figure 7.a.).
This is a special TIG welding machine for die
making, with which it is possible to make fine
welds of a similar quality to those made by laser
welding. Due to the very short pulse time (10 -
99 ms), the heat introduced into the workpiece
is low, and therefore the heat influenced zone
(HAZ) is relatively narrow.
Because of these characteristics, this variant of
the WIG process is also known among specialists
as 'cold welding'.

b.

Figura 7. Echipamentul (a.) si consumabilele (b.) utilizate la sudare
Figure 7. Equipment (a.) and consumables (b.) used in welding




Avantajele utilizarii acestei variante sunt

urmatoarele:

e Cantitate redusa de caldurd introdusa in
piesa: temperatura piesei de prelucrat
ramane apropiata de cea de preincalzire

e Precizie de operare: cu o depunere, avand
grosimea de la @ 0,1 mm pana la @ 2,5 mm,
sursa concureazad cu sudarea laser

e Rata de depunere: aproximativ 100
mm?3/min, valoare care este mai mare decat
in cazul sudarii cu laser

e Accesibilitate: echipamentul aferent are
dimensiuni mici, putand fi transportat si
utilizat oriunde

e Recoacerea care se realizeaza este minima:
se Tncalzesc doar portiuni mici, minimizand
deteriorarea de recoacere.

Parametrii de sudare sunt prezentatiin tabelul 1.

The advantages of using this option are as
follows:

- Reduced amount of heat introduced into the
workpiece: practically, the temperature of the
workpiece remains at the preheating
temperature level

- Accuracy of operation: with filler thread, having
the thickness from @ 0.1 mm to @ 2.5 mm, the
source competes with laser welding

- Deposition rate: approximately 100 mm3/min,
which is higher than laser welding

- Accessibility: the related equipment is small
and can be transported and used anywhere

- Minimal annealing is achieved: only small
portions are heated, minimising annealing
damage.

Welding parameters are shown in Table 1.

Tabel 1. Parametrii de sudare utilizati
Table 1. Welding parameters

Frecventd puls / Timp de .
Procedeu Diametru baghets Curent de sudare puls Debit gaz Viteza de sudare
de sudare Filler metal diameter Welding current Pulses frequency / Pulse protector Welding speed
Welding s (tlime ! (Ar100%) &sp
rocess -
P [mm] [A] [Hz] / [ms] [I/min] [mm/s]
WIG /TIG 1,6 50 2/70 8 4mm/s

Tnainte de sudare s-a efectuat o preincilzire la
cca. 200° C.

Figura 8. Dispozitivul de
aplicare a preincalzirii
Figure 8. The device for
applying preheat.

-—

de sudat

welding part

Sudarea propriu-zisa s-a efectuat Tintr-un
dispozitiv de fixare, cu ajutorul caruia s-a
pozitionat piesa astfel incat sudarea sa se
realizeze Tn pozitie orizontala PA.

Figura 9. Preincalzirea piesei

Figure 9. Preheating of the

Before welding, preheating was carried out at
approx. 200° C.

Figura 10. Matrita fixata in dispozitiv si trecerile
de sudare

Figure 10. The mould fixed in the device and the

welding steps

The welding was carried out in a fixture, which
was used to position the piece so that the
welding was done in a horizontal position PA.
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Figura 11. Verificari dimensionale (a.) si examinari
nedistructive (b.)

Figure 11. Size verification and non-destructive examination

Matritele sudate au fost verificate, pentru
inceput, dimensional (figura 11), dupa care au
fost examinate cu lichide penetrante (figura 12).
Dupa verificarile mentionate s-a abordat
prelucrarea mecanicd a matritei, pentru
aducerea ei in cadrul dimensional initial.
Prelucrarea s-a efectuat pe o masina de frezat
CNC, folosindu-se o freza cilindro-frontald @10,
coada cilindrica, pentru degrosare cu 4 dinti,
Carbura TiAIN, DIN 6527, Tip NR-F.

4. Discutii si concluzii

O piesa noua la furnizor costa 1050 euro.
Reparatia piesei a costat 120 euro, la care s-au
luat in calcul:

- Sudarea WIG 1 h =30 euro

- Programarea CAM 0,5 h =50 euro

- Prelucrarea pe CNC 1 h =40 euro
Utilizarea procedeului de sudare WIG 1in
matriterie este o etapa esentiald, cu ajutorul
careia se obtin reduceri importante de timp si
costuri. Aceasta implica atdt oameni cu
experientd Tn sudare, cat si cu experienta in
programare si prelucrare pe CNC, dar si sculeri-
matriteri cu experientd in prelucrarea manuald a
suprafetelor. Beneficiile sunt evidente, o piesa
defecta/rupta, apoi sudatd si prelucrata de
specialisti Tn domeniile mentionate, va fi adusa
intr-o stare de 95% sau mai mult fata de cea
initiald, cu un cost mult redus fata de o piesa
noua. De asemenea, poate ajuta la cresterea
duratei de viata a matritelor si la Tmbunatatirea
calitdtii pieselor produse cu acestea. In plus,
reconditionarea matritelor poate fi o alternativa
mai ecologicd la productia de noi matrite,
deoarece reduce cantitatea de deseuri generate
de productia de noi componente.
Tn concluzie, reconditionarea matritelor este o
operatiune importanta in sectorul industrial al
autovehiculelor, care poate ajuta la reducerea
costurilor, Tmbunatatirea calitatii si cresterea
duratei de viata a matritelor, precum si la

Figura 12. Matrita tnainte (a.) si dupa (b.)
prelucrare
Figure 12. The mould before (a.) and after (b.) processing

The welded moulds were first checked
dimensionally (Figure 11) and then examined
with liquid penetrant (Figure 12).

After these checks, the mechanical machining of
the die was approached to bring it back to the
original dimensional frame. The machining was
carried out on a CNC milling machine, using a
@10 cylindrical end mill, cylindrical shank, for
roughing with 4 teeth, Carbide TiAIN, DIN 6527,
Type NR-F

4. Discussion and conclusions

A new part from the supplier costs EUR 1050.
The repair of the part cost EUR 120, which was
considered:

- WIG welding 1 h=EUR 30

- CAM programming 0,5 h = EUR 50

- CNC machining 1 h =EUR 40

The use of the WIG welding process in the die
shop is an essential step, with the help of which
significant time and cost savings can be
achieved. It involves both people with
experience in welding and CNC programming
and machining as well as toolmakers with
experience in manual surface machining.

The benefits are obvious, a defective/broken
part, then welded and machined by specialists in
the above fields, will be restored to 95% or more
of its original condition at a much-reduced cost
compared to a new part. It can also help to
increase the service life of moulds and improve
the quality of parts produced with them.

In addition, refurbishing moulds can be a greener
alternative to producing new moulds, as it
reduces the amount of waste generated by the
production of new components.

In conclusion, die reconditioning is an important
operation in the automotive sector, which can
help to reduce costs, improve quality and
increase the life of dies, as well as reduce
environmental impact.



reducerea impactului asupra mediului. in ceea ce
priveste reconditionarea matritelor in industria
auto, procedeul WIG poate fi utilizat pentru
repararea fisurilor sau a altor defecte ale
matritelor. In general, acest procedeu implics
curatarea zonei afectate, sudarea defectelor cu
ajutorul procedeului WIG, si polizarea zonei
sudate pentru a obtine o suprafata neteda si
uniformd. Unul dintre avantajele utilizarii
procedeului WIG pentru reconditionarea
matritelor este faptul ca acesta permite sudarea
cu un grad ridicat de precizie si control, astfel
incat matricele reparate sa poata fi utilizate in
continuare pentru productia de piese auto de
Tnalta calitate. Tn plus, datoritd protectiei de gaz
inerta, aceasta metoda de sudare are un nivel
redus de contaminare si o calitate superioara a
sudurii.
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