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Rezumat

Lucrarea face un inventar al informatiilor legate de personalul care deruleazd operatii de lipire moale, lipire
tare sau lipire cu adezivi, fiind abordate aspecte legate de constructia fisei postului, de competentele pe care
trebuie sd le aibd lipitorul sau operatorul lipitor si de modurile in care poate sd primeascd aceste competente.
Sunt parcurse, de asemenea, si elementele de bazd legate de asigurarea unui mediu sdndtos si sigur in care sd se
deruleze procesul de lipire, fiind prezentate principalele riscuri asociate meseriei de lipitor, dar si liste cu mdsuri
care trebuie luate, la nivel individual sau colectiv, pentru a se evita aparitia unor accidente sau imbolnaviri ale
personalului de lipire.
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Abstract

The article makes an inventory of the information related to the personnel who carry out soldering, brazing
or adhesive bonding operations, addressing aspects related to the construction of the job description, the
skills that the bonder or bonding operator must have and the ways in which they can to receive these pow-
ers. The basic elements related to ensuring a healthy and safe environment in which the bonding process
takes place are also covered, presenting the main risks associated with the soldering job, as well as lists of
measures that must be taken, on an individual or collective level, to avoid the occurrence of accidents or
illnesses of the bonding personnel.
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1. Introducere

Faptul ca procesele de imbinare prin lipire sunt mai
putin ,vizibile” decat procesele de sudare face ca perso-
nalul care executd lucrari de lipire sa nu aiba o imagine
la fel de extinsd si o abordare sociald si economica la
fel de dezvoltatd cum are personalul sudor. Si aceasta
afirmatie este confirmata de insusi Codul Ocupatiilor
din Romania, COR, in care isi gdseste loc numai ,,Bra-
zorul” si , Lipitorul si protejatorul de spete”, astfel ca se
poate crea eronat impresia toate operatiile de lipire s-ar
rezuma la brazare (lipire tare) sau impresia ca celelalte
variante ale procesului de lipire, lipirea moale si lipirea
cu adezivi, sunt mai putin importante decét lipirea tare.

1. Introduction

The fact that bonding processes are less "visible"
than welding processes means that the personnel
performing soldering work do not have as extensive
a picture and as developed a social and economic
approach as the welding personnel. And this state-
ment is confirmed by the Romanian Occupations
Code, COR itself, in which only the "Brazer" finds
its place, so it is possible to mistakenly create the
impression that all soldering operations are limited
to brazing (hard soldering) or the impression that
the other variants of the bonding process, bond-
ing and adhesive bonding, are less important than
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Privind peste sectoarele industriale in care se
deruleaza procese de lipire, fiecare dintre cele trei
variante sunt aplicabile in volume mai mari sau mai
mici, asadar personalul care deruleaza lucrari de li-
pire ar trebui tratat nediscriminatoriu.

Prezenta lucrare isi propune sa inventarieze princi-
palele caracteristici ale meseriilor de lipitor, (in cele
trei forme ale sale), precum si principalele carac-
teristici, cerinte si impuneri ale posturilor dedicate
derularii proceselor de lipire.

Dat fiind faptul ca, prin modul lor de desfasurare,
prin tehnicile aplicate si caracteristicile lor, lipirea
moale si lipirea tale au foarte multe asemanari, cele
douad au fost prezentate impreuna in analiza si inven-
tarul efectuate. Lipirea cu adezivi, diferind sensibil
de celelalte doud, dar cu aplicabilitate mai larga din
punct de vedere al materialelor de bazd posibil a fi
imbinate, este analizatd separat.

2. Lipirea moale si lipirea tare —fisa postului

Fisa postului este un document obligatoriu prin
legislatia in vigoare (OUG 37/2021 publicata in Mon-
itorul Oficial din 6 mai 2021), daca exista mai mult
de noud angajati, din aceeasi meserie, intr-o firma.
Tn acest document angajatorul trebuie s& prezinte,
cu o detaliere oarecum redusa, toate cerintele nece-
sare ocuparii postului (sarcini si responsabilitati) de
ctre o persoan3 care va ocupa respectivul post. In
practica postului, sarcinile vor deveni activitati, astfel
ca sarcinile pot exista prezentate si sub forma unor
activitati coerent definite. Pentru ocupatiile inre-
gistrate In COR, acesta ofera si informatii legate de
sarcinile si responsabilitatile ocupatiei respective,
pentru a-i ajuta pe angajatori in munca de elabo-
rare a fiselor de post. Tn cazul in care o anumita
meserie nu este cuprinsa in COR, atunci angajato-
rul va trebui sa defineasca singur atat sarcinile, cat si
responsabilitatile postului respectiv.

In continuare vor fi definite sarcinile si respon-
sabilitatile personalului care deruleaza operatii de
lipire moale si lipire tare pentru realizarea unor
structuri cu caracter general (asadar fara referiri la o
anumita ramura industriala).

o e U e

Principalele sarcini si responsabilitati ale personalu-
lui care efectueaza lucrari de lipire sunt:
e Citirea si interpretarea instructiunilor de asam-
blare si a schemelor de produs pentru a intelege
cerintele produsului din care face parte imbinarea
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hard bonding. Looking across the industrial sectors
in which soldering processes are carried out, each
of the three variants is applicable in larger or smaller
volumes, so the personnel carrying out soldering
work should be treated non-discriminatory.

This paper aims to inventory the main character-
istics of soldering jobs, (in its three forms), as well
as the main characteristics, requirements and im-
positions of jobs dedicated to performing soldering
processes.

Given the fact that, in terms of their method of op-
eration, applied techniques and process character-
istics, soldering and brazing have many similarities,
the two were presented together in the analysis
and inventory carried out. Bonding with adhesives,
significantly different from the other two, but with
wider applicability in terms of possible base materi-
als to be joined, is analysed separately.

2. Soldering and Brazing — job description

The job description is a mandatory document by the
legislation in force (OG 37/2021 published in the Of-
ficial Gazette of May 6, 2021), if there are more than
nine employees having the same job, in the same
company. In this document, the employer must pre-
sent, with somewhat reduced detail, all the require-
ments necessary to occupy the position (tasks and
responsibilities) of the person who will occupy that
position. In the practice of the job, the tasks will be-
come activities, so the tasks can also be presented
in the form of coherently defined activities. For oc-
cupations registered in the COR, it also provides in-
formation related to the duties and responsibilities
of that occupation, to assist employers in the work
of developing job descriptions. If a certain job is not
included in the COR, then the employer will have to
define both the tasks and the responsibilities of the
respective position.

In the following, the tasks and responsibilities of the
personnel who carry out soldering and brazing op-
erations will be defined for the realization of general
structures (therefore without references to a spe-
cific industrial branch).

2.1 Duties, tasks, responsibilities
The main tasks and responsibilities of the personnel
performing soldering work are:
e Reading and interpreting assembly instructions
and product schematics to understand the re-
quirements of the product of which the sol-
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lipita

Citirea Specificatiei Procedurii de Lipire (SPL)
pentru a-si insusi tehnologia de lipire

Pregatirea suprafetelor care vor participa la re-
alizarea Tmbinarii lipite prin polizare, tdiere,
slefuire sau Tndoire folosind echipamente, dis-
pozitive si unelte specifice
Alinierea/pozitionarea si fixarea in pozitie com-
ponentele de lipit, folosind dispozitive specifice
(echere, liniare, menghine etc.)

Asigurarea indeplinirii tuturor conditiilor de im-
binare specificate de SPL

Verificarea compatibilitatii materialelor de adaos
cu specificatia SPL si aplicarea fluxului si a aliaje-
lor de lipire pe suprafetele prelucrate ale com-
ponentelor de lipit, tinand cont de specificatiile
procedurii de lipire (pozitie, punct de aplicare,
directie de aplicare etc.)

Aplicarea, conform specificatiei procedurii
de lipire, a ciclului complex de presiune si
temperatura aferent tehnologiei de lipire
Tncélzirea (pana la temperatura de topire a alia-
jului de lipire, conform specificatiilor procedurii
de lipire) si derularea procesului de lipire pe
muchiile sau pe suprafetele unor piese folosind
diverse surse termice pentru incdlzirea acestora
si a aliajelor de lipit

Aplicarea eventualelor tratamente termice
specificate in tehnologia de imbinare

Curatarea Tmbinarii lipite conform specificatiilor
prezentate in procedura de lipire, folosind echipa-
mente, dispozitive si unelte specifice

Aplicarea unui minim impus de verificare a
Tmbinarilor lipite, folosind echipamente, dispozi-
tive si unelte specifice

Curatarea capetelor active ale echipamente-
lor de lipire, utilizand decapanti sau diverse
solutii chimice recomandate de producatorul de
echipamente, asigurandu-se cd sunt pregatite de
o noua utilizare, cu aceleasi performante
Repararea imbinarilor lipite realizate eronat,
prin retopirea aliajului de lipire, separarea com-
ponentelor si reluarea apoi a procesului de lipire
conform procedurii, folosind echipamente, dis-
pozitive si unelte specifice

Curdtarea zonei de lucru, a echipamentelor, dis-
pozitivelor si uneltelor utilizate

Respectarea tuturor politicilor privind securi-
tatea si sandtatea in munca, calitatea si dezvol-
tarea durabila.

dered/brazed joint is a part

Reading the Soldering/Brazing Procedure Speci-
fication (S/BPS) to understand the soldering
technology and to apply it

Preparation of the the surfaces that will partici-
pate in making the bonded joint by polishing,
cutting, grinding or bending using specific equip-
ment, devices and tools

Aligning/positioning and fixing in position the
components to be soldered, using specific de-
vices (sees, rulers, vices etc.)

Ensuring the fulfillment of all conditions speci-
fied by the S/BPS

Verifying the compatibility of filler materials with
the S/BPS specification and apply flux and solder
alloys to the machined surfaces of the components
to be soldered, considering the specifications of
the soldering procedure (position, point of applica-
tion, direction of application etc.)

Applying according to the soldering procedure
specification, the complex pressure and temper-
ature cycle of the soldering technology

Heating (up to the melting temperature of the
solder alloy, according to the specifications of
the soldering procedure) and applying soldering
processes to the edges or surfaces of parts us-
ing various heat sources to heat them and the
solder alloys

Applying any heat treatments specified in the
joining technology

Cleaning the soldered joint according to the
specifications given in the soldering procedure,
using specific equipment, devices and tools
Applying a basic required inspection of soldered
joints, using specific equipment, devices and tools
Cleaning the active ends of the bonding equip-
ment, using strippers or various chemical solu-
tions recommended by the equipment manufac-
turer, ensuring that they are ready for a new use,
with the same performance

Repairing the bonded joints made in error, by
remelting the brazing alloy, separating the com-
ponents and then resuming the brazing process
according to the procedure, the brazed joints
made in error, using specific equipment, devices
and tools

Cleaning the work area, equipment, devices and
tools used

Complying with all policies on occupational health
and safety, quality and sustainable development
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2.2 Cerintele postului
Pentru a putea derula activitatile descrise mai sus, un
lucrator care aplica procese de lipire moale sau tare ar
trebui sa indeplineasca urmatoarele criterii cumulative:
2.2.1 Cunostinte necesare
e Cunostinte legate de procesele de lipire (prin-
cipiile procedeelor de lipire, operatii implicate,
tehnici, avantaje si dezavantaje, parametri
tehnologici, impact), aliajele de lipit, echipamen-
tele, dispozitivele si sculele aferente
e Cunostinte legate de imperfectiuni si defecte ale
imbinarilor lipite
2.2.2 Aptitudini necesare
e Capacitatea de a citi specificatiile tehnice ale
produsului si eventualele scheme aferente
» Capacitatea de a citi specificatia procedurii de
lipire (SPL)
e Capacitatea de a citi manualele echipamentelor
» Capacitatea de a opera cu echipamente, dispozi-
tive si unelte specifice proceselor de lipire
e Capacitatea de a derula procese de lipire cu un
nivel de calitate minim impus
e Capacitatea organizatorica a activitatii si locului
de munca
» Capacitatea de a gestiona optim timpul de lucru
2.2.3 Caracteristicile personale necesare
e Capacitatea de a urma instructiunile
e Capacitatea de a lucra cu acuratete si cu un nivel
ridicat de atentie la detalii
e Capacitatea de a coordona colaborarea mana-
ochi si dexteritate manuala
e Capacitatea de a lucra in echipa cu personalul
auxiliar de la acelasi nivel
e Capacitatea de a rezista fizic la perioade
prelungite de stat in picioare
e Capacitatea fizica de a derula procese de lipire
» Capacitatea fizica de a manipula mase de maxim
5 kg, adica piesele de lipit

2.3 Sdndtate si securitate in procesele de lipire si
brazare
2.3.1 Riscurile asociate postului
Riscurile asociate postului rezida din natura si
conditiile operatiilor derulate. Se pot identifica astfel
urmatoarele categorii de riscuri:
e Expunerea la fum si gaze
Atat Tn cazul lipirii moale, cat si in cel al brazarii,
aliajul de lipire este topit si poate produce vapori
toxici care sunt periculosi pentru sanatate daca
sunt inhalati.
e Incendiu si explozie
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2.2 Job requirements
To be able to carry out the activities described above,
a worker applying soldering or brazing processes
should meet the following cumulative criteria:
2.2.1 Required knowledge
¢ Knowledge related to soldering processes (prin-
ciples of soldering processes, operations, tech-
niques, process parameters, advantages/dis-
advantages, impact), soldering alloys, related
equipment, devices and tools
¢ Knowledge of imperfections and defects in sol-
dered/brazed joints
2.2.2 Required skills
e The ability to read the technical specifications
and schematics of the product
¢ Ability to read Soldering Procedure Specification
(SPL)
e Ability to read equipment manuals
¢ Ability to operate equipment, devices and tools
specific to soldering / brazing processes
e Ability to carry out soldering processes with a
minimum quality level imposed
e The organizational capacity of the activity and
the workplace
¢ Ability to optimally manage working time
2.2.3 Required personal characteristics
¢ Ability to follow instructions
¢ Ability to work accurately and with a high level of
attention to detail
e Ability to coordinate hand-eye coordination and
manual dexterity
e Ability to work as a team with support staff at
the same level
e Ability to physically withstand prolonged periods
of standing
e The physical ability to perform bonding processes
e The physical ability to handle masses of maxi-
mum 5 kg, i.e. the parts to be soldered

2.3 Health and safety in soldering and brazing pro-
cesses
2.3.1 Job risks
The risks associated with the job reside in the na-
ture and conditions of the operations carried out.
The following risk categories can thus be identi-
fied:
* Exposure to smoke and gases
In both soldering and brazing, the brazing alloy is
melted and can produce toxic fumes that are haz-
ardous to health if inhaled.
e Fire and explosion
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Incélzirea in vederea topirii aliajului de lipire si in spe-
cial incalzirea utilizand flacara deschisa poate produce
aprinderea unor eventuale materiale inflamabile
aflate in apropiere, producand incendii si/sau explozii
e Arsuri si caldura

Atingerea pieselor incalzite in timpul procesu-
lui sau simpla radiatie termicd produsa de sursa
termica poate produce arsuri si stres termic in
anumite circumstante

e | eziuni oculare

Lumina intensd, scanteile rezultate Tn urma
incalzirii materialelor de baza si a aliajului de lipit,
precum si eventualele radiatii IR si UV ale flacarilor
deschise, utilizate pe post de sursa termica, pot
provoca leziuni oculare.

e Zgomot

Operatiile de pregatire in vederea lipirii, dar une-
ori si procesul de lipire in sine, pot produce zgo-
mote deranjante cu efecte care apar dupa perioa-
de medii sau lungi de expunere

e |ritarea cadilor respiratorii si a tegumentului n
contact cu aliajele de lipire si fluxurile

Aliajele de lipire si fluxurile, si uneori chiar si ma-
terialele de baza pot contine substante periculoa-
se, cum ar fi plumbul, cadmiul sau beriliul in cazul
aliajului de lipire si diversi acizi in cazul fluxurilor,
care sunt periculoase daca sunt inhalate sau intra
in contact cu pielea.

e Electrocutare/soc electric

Utilizarea de echipamente electrice pen-
tru pregdtirea materialelor de bazd sau pen-
tru incalzire in timpul procesului de lipire poate
prezenta un risc de electrocutare daca acestea nu
sunt manipulate gresit sau daca sunt defecte.

e Leziuni ergonomice

Dat fiind specificul operatiilor de lipire, in cadrul
carora se efectueaza miscari repetitive, de cele
mai multe ori in pozitii incomode, pot aparea in
timp diverse tulburari musculo-scheletice

e Alunecari si impiedicari cu sau fara caderi

Tn zona postului de lipire se pot intalni diverse ca-
bluri pentru alimentare electrica, echipamente,
dispozitive si unelte aflate pe traseul uzual al per-
sonalului de lipire si, eventual diverse scurgeri pe
podeaua atelierului care pot provoca alunecari,
impiedicari cu sau fara caderi, dar care pot pro-
duce diverse tulburdri musculo-scheletice

e Arsuri chimice

Fluxurile utilizate la brazare sunt de obicei coro-
zive si pot provoca arsuri chimice daca intra in
contact cu pielea. Decapantii utilizati la lipirea

Heating to melt the solder, and especially heat-
ing using an open flame, may ignite nearby
flammable materials, causing fires and/or ex-
plosions

e Burns and heat

Touching heated parts during the process or the
simple heat radiation produced by the heat source
can cause burns and heat stress under certain cir-
cumstances

e Eye injuries

Intense light, sparks resulting from the heating of
base materials and solder alloy, as well as possible
IR and UV radiation from open flames used as a
heat source, can cause eye damage.

e Noise

Preparation operations for gluing, but sometimes
also the gluing process itself, can produce disturb-
ing noises with effects that appear after medium
or long exposure periods

e [rritation of the respiratory tract and skin in con-
tact with soldering alloys and fluxes

Additives, i.e. brazing alloys and fluxes, and some-
times even base materials can contain hazardous
substances, such as lead, cadmium or beryllium in
the case of brazing alloy and various acids in the
case of fluxes, which can be harmful if inhaled or
comes into contact with the skin.

e Electric shock

The use of electrical equipment for the prepa-
ration of base materials or for heating during
the soldering process can present a risk of elec-
tric shock if it is not handled properly or if it is
faulty.

e Ergonomic injuries

Given the specificity of gluing operations, during
which repetitive movements are performed, most
of the time in uncomfortable positions, various
musculoskeletal disorders may appear over time
e Slips and trips with or without falls

In the area of the soldering station, various cables
for power supply, equipment, devices and tools
can be found in the usual path of the soldering
personnel and possibly various leaks on the work-
shop floor that can cause slips, trips with or with-
out falls, but which can produce various musculo-
skeletal disorders

e Chemical burns

The fluxes used in brazing are usually corrosive
and can cause chemical burns if they come into
contact with the skin. Strippers used in soldering
(such as rosin, for example) are less active in this
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moale (de ex. colofoniul) sunt mai putin activi din
acest punct de vedere, dar pentru siguranta ar
trebui tratati similar fluxurilor de la brazare.

* Pericole de zgariere, intepare si/sau taiere
Manipularea materialelor de baza si operatiile de
pregatire a lor in vederea aplicarii procesului de
lipire pot expune personalul de lipire la muchii
si varfuri ascutite care pot produce zgariere,
intepare si/sau taiere

e Pericole la operarea in spatii inchise

Unele lucrdri de lipire si brazare trebuie efectuate
n spatii inchise; in astfel de situatii se pot identifica
diverse riscuri, inclusiv limitarea miscarilor, ventilare
insuficientd si diverse restrictionari in cazul in care
este necesare o iesire de urgenta din zona de lucru
e |luminare necorespunzatoare

lluminarea slaba in zona de lucru poate duce la
oboseala ochilor, cu efect direct in cresterea riscuri-
lor de operare defectuoasa si de accidentare

e Stropi de metal topit

Tn cazul utilizdrii de surse termice deschise, cum
ar fi flacara sau fasciculul laser, sau arcul electric,
exista riscul formarii si expulzarii de stropi de aliaj
de lipire topit, acestia putand provoca arsuri ale
tegumentului sau leziuni oculare

e Probleme respiratorii

Expunerea pe termen lung la vaporii de aliaje de lipit,
fara o protectie adecvata, poate duce la probleme
respiratorii de tipul astmului sau bolilor pulmonare
e Stresul psihic si oboseala

Sarcinile monotone, repetitive, statice si de durata
specifice proceselor de lipire produc sigur oboseala,
dar pot produce si un anumit stres psihic

2.3.2 Mdsuri de control
2.3.2.1 Masuri individuale
Pentru evitarea evolutiei de la nivelul de potential
risc, la risc iminent si la manifestarea unui eventual
accident, trebuie implementate unele masuri de
control al modului si conditiilor de operare, masuri
care pot fi individuale sau colective, generale sau
personalizate pe tip de risc.
e Utilizarea de echipament de protectie individuald
adecvat Tmpotriva radiatiei IR si UV, precum si im-
potriva radiatiei termice (ochelari de protectie, ecrane
de protectie, manusi rezistente la caldura si sorturi)
e Controlul zgomotului prin utilizarea de casti anti-
fonice, pentru a reduce expunerea la zgomot
e Manipularea, depozitareasi eliminarea substantelor
chimice utilizate la lipire pentru a minimiza expu-
nerea personala si impactul asupra mediului
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respect, but should be treated similarly to brazing
fluxes for safety.

e Scratch, puncture and/or cut hazards

The handling of base materials and their prepara-
tion operations for applying the bonding process
may expose bonding personnel to sharp edges
and points that can cause scratching, puncturing
and/or cutting

* Hazards when operating in confined spaces
Some soldering and brazing work must be done
indoors; various risks can be identified in such
situations, including limitation of movements,
insufficient ventilation and various restrictions
in case an emergency exit from the work area is
required

¢ Inadequate lighting

Poor lighting in the work area can lead to eye
strain, with a direct effect on increasing the risks
of malfunction and injury

e Molten metal splatters

When using open heat sources, such as flame or
laser beam, or electric arc, there is a risk of molten
solder spatter being formed and ejected, which
may cause skin burns or eye damage

e Respiratory problems

Long-term exposure to solder fumes without
proper protection can lead to respiratory prob-
lems such as asthma or lung disease

e Mental stress and fatigue

The monotonous, repetitive, static and long-last-
ing tasks specific to soldering processes certainly
produce fatigue, but they can also produce a cer-
tain mental stress

2.3.2 Control measures
2.3.2.1 Individual measures
In order to avoid the evolution from the level of po-
tential risk, to imminent risk and to the manifestation
of a possible accident, some control measures should
be implemented on the mode and conditions of op-
eration, measures that can be individual or collective,
general or customized according to the type of risk.
e Use of appropriate personal protective equip-
ment against IR and UV radiation as well as against
thermal radiation (safety glasses, screens, heat-
resistant gloves)
* Noise control by using earmuffs to reduce noise
exposure
e Handling, storage and disposal of bonding
chemicals to minimize personal exposure and en-
vironmental impact
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e Asigurarea locului de munca cu cel putin o trusa
de prim ajutor

e Asigurarea instruirii periodice a personalului de
lipire cu privire la echipamentul de protectie, la
riscurile asociate proceselor de lipire si brazare si
la modul de intervenire Tn cazul unor potentiale
accidente de munca, in special in tratarea ca prim
ajutor a arsurilor si expunerilor chimice

¢ Organizareacorespunzatoare aloculuide munca, in
sensul ergonomicitatii, spatiului suficient, curateniei
si indepartarii din zona de lucru a corpurilor inutile,
printr-o asezare judicioasad a instalatiei electrice mo-
bile (cabluri electrice si altele), a oricaror potentiale
cauze de accidentare

* Proceduri in spatii inchise: implementati proceduri
stricte pentru lucrul in spatii inchise, inclusiv per-
mise, ventilatie, monitorizare si planuri de salvare.

.3.2.2 Masuri colective

e Utilizarea unui sistem de ventilare si evacuare de
gaze si fum pentru a mentine aerul necontaminat
in spatiul de lucru

e Implementarea unor masuri adecvate de siguranta
la incendiu, inclusiv acces facil si rapid la stingatoare
si un plan de siguranta si evacuare in caz de incendiu
e Controlul zgomotului prin utilizarea de bariere
fonice pentru a reduce expunerea la zgomot

¢ Implementarea unor practici de sigurantd electrica,
n sensul ca toate echipamentele electrice utilizabile
in procesele de lipire sau In operatiile de pregatire a
materialelor de baza sunt impamantate, inspectate
n mod regulat si intretinute

e Protejarea zonelor invecinate postului de lipire
impotriva stropilor de metal topit si a expunerii
la radiatii IR si UV, utilizand panouri ignifuge si fil-
trante de radiatie IR si UV

e Asigurarea unor conditii adecvate de depozitare
a materialelor inflamabile si explozive

e Afisarea la postul de lipire a unor fise cu
informatii legate de potentialele riscuri si cu
informatii privind mdsurile de securitate in timpul
utilizarii substantelor chimice si a altor materiale
necesare in procesul de lipire si lipire

e Reducerea riscului de operare in stare de
obosealad prin asigurarea unor pauze periodice

e Utilizarea si afisarea de semne de siguranta si
marcaje pe podea pentru a indica zonele pericu-
loase si pentru a reaminti personalului de lipire
potentialele riscuri la care sunt expusi.

e Securing the workplace with one first aid kit

e Ensuring periodic training of soldering person-
nel on protective equipment, the risks associated
with soldering and brazing processes and how
to intervene in the event of potential work acci-
dents, especially in the first aid treatment of burns
and chemical exposures

e Appropriate organization of the workplace, in
the sense of ergonomics, sufficient space, cleanli-
ness and removal of unnecessary bodies from the
work area, through a judicious placement of the
mobile electrical installation (electrical circuit ex-
tension cables and others), of any potential caus-
es of injury

e Implementation of strict procedures for working
in confined spaces, including permits, ventilation,
monitoring and rescue plans.

2.3.2.2 Collective measures
e Use of a ventilation and exhaust system to keep
the air in the work area uncontaminated
e Implementing appropriate fire safety measures,
including easy and quick access to fire extinguish-
ers and a fire safety and evacuation plan
* Noise control through the use of sound barriers
to reduce noise exposure
e Implementation of electrical safety practices,
meaning that all electrical equipment usable in
soldering processes or base material preparation
operations is grounded, regularly inspected and
maintained
e Protecting areas around the soldering station
from molten metal spatter and exposure to IR and
UV radiation using flame retardant panels and IR
and UV radiation filters
e Ensuring adequate storage conditions for flam-
mable and explosive materials
e Display at the soldering station information
sheets related to potential risks and information
on safety measures during the use of chemicals
and other materials required in the soldering and
brazing process
e Reducing the risk of operating in a state of fa-
tigue by ensuring periodic breaks
e Use and display of safety signs and floor mark-
ings to indicate hazardous areas and remind sol-
dering personnel of the potential risks to which
they are exposed.
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3. Certificarea personalului de lipire
moale conform IPC-J-STD-001

Lipirea moale, dat fiind faptul ca are o aplicativitate
limitata din punct de vedere al domeniilor, fiind
prezentd in proportie de 100% in industria electrica
si electronic, dar lipsind in totalitate in alte indus-
trii, nu cunoaste o dezvoltare deosebita in ceea ce
priveste sistemul de standarde care o reglementeaza
ca proces, ca produs si ca personal implicat.
In Romania existd ocupatia Cod COR 2024, 721427
Lipitor si protejator spete, care nu face neaparat refe-
rire la lipirea moale, dar difera sigur de Cod COR 2024,
721201 Brazor, care vizeaza in mod clar personalul de
executare a operatiilor din cadrul lipirii tari.
Se pot identifica standarde care reglementeaza
materialele implicate in proces, standarde care
reglementeaza anumite aspecte ale echipamente-
lor care pot fi utilizate in aplicarea procesului, stan-
darde care reglementeaza anumite aspecte privind
calitatea Tmbinarilor lipite, precum si standarde
care reglementeaza modul de certificare a perso-
nalului implicat in proces, dar acestea nu sunt stan-
darde universal acceptate/recunoscute, ci standarde
functionand in anumite sectoare industriale.
IPC International Inc. (https://www.ipc.org/) este
asociatia internationala a producatorilor de com-
ponente si circuite electronice, de cabluri si cablaje,
precum si a furnizorilor de consumabile din industria
electronicad. Ea a dezvoltat un set de standarde care
isi propune sa reglementeze functionarea industriei
electronice. Tn cadrul acestui complex de standarde
exista si un standard care descrie modul in care se
poate certifica personalul care efectueaza operatii de
lipire dedicate circuitelor electrice si electronice: IPC-
J-STD-001 Cerinte standard pentru lipirea moale.
IPC ofera in prezent trei niveluri de certificare pen-
tru persoanele care lucreaza in industria electronica.
n functie de experients, certificdrile pot fi accesate
ca Certified Standards Expert (CSE), Certified IPC In-
structor (CIT) sau Certified IPC Specialist (CIS).
Instruirea si certificarea ca Certified IPC Specia-
list (CIS) este aplicabild oricui doreste sa deruleze
procese de lipire moale, instruirea CIS fiind una
modulara si avand o durata de 5 zile:
Modulul 1

1. Prezentare generala a J-STD-001

2. Sanatate sisecuritate, masurila suprasarcina electrica

(EOS)/descarcare electrostatica (ESD)

3. Clase de echipamente

4. Teoria proceselor si a procedeelor de lipire
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3. Certification of soldering personnel
according to IPC-J-STD-001

Soldering, given the fact that it has a limited appli-
cability in terms of domains, being 100% present in
the electrical and electronic industry, but completely
absent in other industries, does not know a particu-
lar development in terms of the system of standards
that regulate it as a process, as a product and as per-
sonnel involved.
In Romania, there is the occupation Code COR 2024,
721427 Solder and back protector, which does not
necessarily refer to soldering, but certainly differs from
Code COR 2024, 721201 Brazer, which clearly targets
personnel performing hard soldering operations.
There are standards that regulate the materials in-
volved in the process, standards that regulate cer-
tain aspects of the equipment that can be used in
the application of the process, standards that regu-
late certain aspects regarding the quality of the sol-
dered joints, as well as standards that regulate how
to certify the personnel involved in the process, but
these they are not universally accepted/recognized
standards, but standards operating in certain indus-
trial sectors.
IPC International Inc. (https://www.ipc.org/) is the
international association of manufacturers of elec-
tronic components and circuits, cables and wiring,
as well as suppliers of consumables in the electron-
ics industry. It has developed a set of standards that
aims to regulate the functioning of the electronics
industry. Within this set of standards, there is also
a standard that describes how to certify person-
nel who carry out soldering operations dedicated
to electrical and electronic circuits: IPC-J-STD-001
Standard Soldering Requirements.
The IPC currently offers three levels of certification
for individuals working in the electronics industry.
Depending on experience, certifications can be ac-
cessed as Certified Standards Expert (CSE), Certified
IPC Instructor (CIT) or Certified IPC Specialist (CIS).
The training and certification as a Certified IPC Spe-
cialist (CIS) are applicable to anyone who wants to
apply soldering processes, the CIS training being a
modular one for 5 days:
Module 1

1. Overview of J-STD-001

2. Safety, electrical overload (EOS)/electrostatic dis-

charge (ESD),

3. Equipment classes

4. Theory of the soldering process and process



5. Fluxuri pentru lipire si aliaje pentru lipire
6. Facilitati, unelte si echipamente
7. Tehnologia de asamblare prin lipire a suprafetelor
placate avand orificii strapunse (PTH)
8. Tehnologia de asamblare prin lipire pe suprafata (SMT)
9. Curatarea echipamentelor de proces si a ele-
mentelor imbinarilor
Modulul 2
1. Conductori si terminale ale semiconductoarelor
2. Pregatirea sarmelor si lipirea pe borne
3. Inspectie finald
4. Demonstratii si lucrari de laborator cu cabluri si
terminale de lipit
Modulul 3
1. Asamblarea prin lipire a suprafetelor placate
avand orificii strapunse (PTH)
2. Pregatirea si asamblarea componentelor
3. Criterii de inspectie PTH
4. Demonstratii si lucrdri de laborator cu lipirea PTH
Modulul 4
1. Tehnologii de montare la suprafata (SMT)
2. Criteriile SMT
3. Demonstratii si lucrari de laborator cu lipire SMT
Modulul 5
1. Metode de inspectie (optional)
2. Teoria inspectiei
3. Definirea si eliminarea defectelor prin metoda
controlului statistic al procesului (SPC)
4. Demonstratii si lucrari de laborator cu elemente
legate de competente in inspectie

4. Instruirea personalului de lipire tare
conform SR EN ISO 13585:2012

Procesele de brazare (lipire tare) sunt sensibil mai
larg aplicate decat cele de lipire moale. imbinarile
realizate au rezistente mecanice acceptabile pentru
diverse aplicatii, valorile acestora fiind mult mai mari
decat cele ale imbinarilor lipite moale, apropiindu-se
chiar de valorile rezistentelor mecanice ale unor su-
duri pe diverse metale neferoase.

Tn Romania, Codul Ocupatiilor contine ocupatia Cod
COR 2024, 721201 Brazor.

Din cauza volumului mare de aplicare in industrie,
brazarea este mai bine standardizatd decat lipirea
moale. La nivel european si international exista un
standard (SR EN 13134:2002 Lipire tare. Calificarea
procedurilor de lipire tare) care prezinta cadrul in
care se califica o procedura de brazare, precum si un
standard (SR EN ISO 13585:2012 Lipire tare. Califica-
rea operatorilor pentru lipire tare in varianta in limba
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5. Soldering flux and soldering alloys

6. Facilities, tools and equipment

7. Bonding of plated surfaces with through holes
(PTH).

8. Surface bonding assembly technology

9. Cleaning of process equipment and joint ele-
ments

Module 2

1. Semiconductor wires and terminals

2. Wire preparation and soldering to the terminals
3. Terminal inspection

4. Demonstrations and laboratory work with ca-
bles and solder terminals

Module 3

1. Through Hole Solder Joint

2. Preparation and assembly of components

3. PTH inspection criteria

4. Demonstrations and lab work with PTH bond-

ing

Module 4

1. Surface Mount Technologies (SMT) (optional)
2. SMT criteria
3. SMT soldering demonstrations and lab work

Module 5

1. Inspection methods

2. Inspection theory

3. Definition and elimination of defects through
statistical process control (SPC)

4. Demonstrations and laboratory work with ele-
ments related to inspection skills.

4. Training the brazing personnel ac-
cording to SR EN ISO 13585:2012

Brazing processes are significantly more widely ap-
plied than soldering. The joints made have accept-
able mechanical resistances for various applica-
tions, their values being much higher than those of
soldered joints, even approaching the mechanical
resistance values of some welds on various non-fer-
rous metals.

In Romania, the Occupations Code contains the oc-
cupation Code COR 2024, 721201 Brazer.

Due to the high volume of application in industry,
brazing is more standardized than soldering. At Eu-
ropean and international level there is a standard
(SR EN 13134:2002 Brazing. Qualification of brazing
procedures) which presents the framework in which
a brazing procedure is qualified, as well as a standard
(SR EN ISO 13585:2012 Brazing. Qualification of op-
erators for brazing in the Romanian version in force
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romana aflata in vigoare si SR EN ISO 13585:2021
Brazing. Qualification test of brazers and brazing
operators in varianta in limba engleza, dar netra-
dus incd in limba romana, fiind astfel in vigoare tot
versiunea din 2012) care prezinta cadrul in care se
califica un brazor sau un operator brazor (personalul
de lipire care asista un proces de lipire mecanizat
sau automatizat, regland in timpul procesului diversi
parametri de proces si diversi parametri de operare
a echipamentului).
Standardul SR EN ISO 13585:2012 prezinta varia-
bilele esentiale si domeniile de calificare, modurile
de examinare si incercare, precum si nivelurile de
acceptare a imperfectiunilor identificate in interiorul
probelor brazate efectuate pentru calificarea bra-
zorului.
Inspectia de Stat pentru Cazane si Instalatii de Ridi-
cat (ISCIR) are elaboratd o prescriptie tehnica ce face
referire la personalul de brazare: PT N SCP 1-2008
Cerinte generale pentru sistemele si componentele
care retin presiunea din instalatiile nucleare. Atasata
acestei prescriptii tehnice este
Anexa 7: Metodologia de autorizare/prelungire a
autorizdrii sudorilor/operatorilor sudare/brazorilor/
operatorilor brazare, care nu ofera detalii despre sis-
temul de instruire, ci numai despre cel de autorizare
prin examinare practica.
Neexistdnd recomandari privind planul de instruire
a personalului care doreste sa devina brazor, acesta
trebuie construit pornind de la cunostintele si abilitdtile
necesare, definite de catre fisa postului/ descrierea COR.
Un potential plan de instruire ar putea contine
urmadtoarele module de instruire:
Modulul 1

1. Sandtate si securitate in procesele de lipire tare

2. Procesul de lipire tare — principiu, fenomene fi-

zice si chimice, umectare, avantaje si dezavantaje,

aplicare

3. Surse termice pentru incdlzire materialelor de

baza si pentru topire aliajelor de lipire

4. Echipamente, dispozitive si unelte pentru lipirea

manuald, mecanizata si automatizata a placilor si tevilor
Modulul 2

1. Aliaje pentru lipirea tare a otelurilor, aliajelor de

aluminiu si aliajelor de cupru

2. Fluxuri pentru lipire tare

3. Selectarea aliajelor de lipire tare si a fluxurilor
Modulul 3

1. Pregatirea materialelor de baza in vederea brazarii

2. Fluxarea

3. Depunerea aliajului de lipire
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and SR EN ISO 13585:2021 Brazing. Qualification
test of brazers and brazing operators in the English
version, but not yet translated into Romanian, thus
the version from 2012 is still in force) which presents
the framework in which a brazer or brazer operator
(soldering personnel who assist a mechanized or
automated soldering process, adjusting various pro-
cess parameters and various equipment operating
parameters during the process) is qualified.
SR EN ISO 13585:2012 standard presents the essen-
tial variables and fields of qualification, the modes
of examination and testing, as well as the accept-
ance levels of the imperfections identified within the
brazed samples carried out for the qualification of
the brazer.
The State Inspection for Boilers and Elevators (ISCIR)
has developed a technical prescription that refers
to brazing personnel: PT N SCP 1-2008 General re-
quirements for systems and components that retain
pressure in nuclear installations. Attached to this
technical prescription is Annex 7: Methodology for
the authorization/extension of the authorization
of welders/welding operators/brazers/brazing op-
erators, which does not provide details about the
training system, but only about the authorization by
practical examination.
In the absence of an official training plan for person-
nel who wish to become a brazier, it must be built
starting from the necessary knowledge and skills,
defined by the job description/COR description.
A potential training plan could contain the following
training modules:
Module 1

1. Health and safety in brazing processes

2. Brazing process — principle, physical and chemi-

cal phenomena, wetting, advantages and disad-

vantages, application

3. Heat sources for heating base materials and for

melting brazing alloys

4. Equipment, devices and tools for manual, mech-

anized and automated bonding of plates and pipes
Module 2

1. Alloys for brazing steels, aluminum alloys and

copper alloys

2. Fluxes for brazing

3. Selection of brazing alloys and fluxes
Module 3

1. Preparation of basic materials for brazing

2. Fluxing

3. Deposition of the brazing alloy

4. Cycles of temperature and that of pressure
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4. Ciclurile de temperatura si presiune

5. Tratamente termice ale imbinarilor brazate
Modulul 4

1. Specificatia Preliminard a Procedurii de Brazare

(pBPS)

2. Imperfectiuni si defecte in imbinarile brazate

3. Metode de examinare, incercare si analiza

4. Calificarea procedurii de brazare

5. Calificarea personalului de brazare

5. Lipirea cu adezivi — fisa postului

5.1 Sarcini, activitati si responsabilitdti
Sarcinile si  responsabilitatile personalului care
deruleaza procese de lipire cu adezivi deriva din
activitatile pe care acesta trebuie sa le deruleze, con-
form specificatiei procedurii de lipire cu adezivi.
e Citirea si interpretarea instructiunilor de asam-
blare si a schemelor de produs pentru a intelege
cerintele produsului din care face parte imbinarea
lipita
e Citirea Specificatiei Procedurii de Lipire cu Adezi-
Vi (SPLA) pentru a-si insusi si aplica tehnologia de
lipire
e Pregdtirea suprafetelor care vor participa la
realizarea imbinarii lipite prin polizare, taiere,
slefuire sau indoire folosind echipamente, dispozi-
tive si unelte specifice
e Alinierea/pozitionarea si fixarea in pozitie a com-
ponentelor de lipit, folosind dispozitive specifice
(echere, liniare, menghine etc.)
e Realizarea si verificarea indeplinirii conditiilor de
imbinare specificate de SPLA
e Verificarea compatibilitatii materialelor de ada-
os cu specificatia SPLA
e Aplicarea stratului necesar de adeziv pe mate-
rialele de baza. Daca depunerea se face in regim
mecanizat sau automatizat, trebuie sa verifice
starea de functionare a echipamentului
e Aplicarea, conform specificatiei procedurii de li-
pire, acicluluicomplexde presiune sitemperaturd/
UV aferent tehnologiei de lipire, daca adezivul
necesita activare prin incalzire/UV
e Curatarea Tmbinarii lipite conform specificatiilor
prezentate In procedura de lipire, folosind echipa-
mente, dispozitive si unelte specifice
e Aplicarea unui minim impus de verificare a
imbinarilor lipite, folosind echipamente, dispozi-
tive si unelte specifice
e Curdtarea capetelor active ale echipamentelor
de lipire, utilizdnd decapanti sau diverse solutii

5. Heat treatments of brazed joints
Module 4
1. Preliminary Brazing Procedure Specification
(pBPS)
2. Imperfections and defects in brazed joints
3. Methods of examination, testing, analysis
4. Qualification of brazing procedure
5. Qualification of brazing personnel

5. Adhesive bonding — job description

5.1 Duties, tasks, responsibilities
The tasks and responsibilities of the personnel who
carry out adhesive bonding processes derive from
the activities that they have to carry out, according
to the specification of the adhesive bonding pro-
cedure.
e Reding and interpreting the assembly instruc-
tions and product schematics to understand the
requirements of the product of which the solder
joint is a part
e Reading the Adhesive Bonding Procedure Speci-
fication (ABPS) to master and apply bonding tech-
nology
e Preparing the surfaces that will participate in
making the bonded joint by polishing, cutting,
grinding or bending using specific equipment, de-
vices and tools
e Alligning/positioning and fixing in position the
components to be bonded, using specific devices
(sees, rulers, vises etc.)
e Performing and verifying that ABPS specified
splice conditions are met
e Verifying the compatibility of additive materials
with ABPS specification
e Applying the required layer of adhesive to the
base materials. If the deposition is done in a
mechanized or automated mode, he must check
the operating status of the respective equipment
e Applying according to the bonding procedure
specification, the complex pressure and temper-
ature/UV cycle of the bonding technology, if the
adhesive requires heat/UV activation
e Cleaning the soldered joint according to the
specifications given in the soldering procedure,
using specific equipment, devices and tools
e Applying a minimum required inspection of sol-
dered joints, using specific equipment, devices
and tools
e Cleaning the the active ends of the soldering
equipment, using strippers or various chemical
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chimice recomandate de producatorul de echipa-
mente, asigurandu-se ca sunt pregatite de o noua
utilizare, cu aceleasi performante

e Curatarea zonei de lucru, a echipamentelor, dis-
pozitivelor si uneltelor utilizate

¢ Respectarea tuturor politicilor privind securitatea si
sanatatea In munca, calitatea si dezvoltarea durabila

5.2 Cerintele postului

Pentru a putea derula activitatile descrise mai sus, un
lucrator care aplica procese de lipire cu adezivi ar trebui
sa indeplineascd urmatoarele criterii cumulative:

5.2.1 Cunostinte necesare

e Cunostinte legate de operatiile din cadrul pro-
cesului de lipire cu adezivi (principiile procesului
de lipire si ale procedeelor de lipire, operatii im-
plicate, tehnici, avantaje si dezavantaje, parametri
tehnologici, impact), de adezivi, de echipamen-
tele, dispozitivele si sculele aferente

e Cunostinte legate de imperfectiuni si defecte ale
imbinarilor lipite cu adezivi

5.2.2 Aptitudini necesare
eCapacitatea de a citi specificatiile tehnice ale
produsului si eventualele scheme aferente
e Capacitatea de a citi specificatia procedurii de
lipire cu adezivi (SPLA)
e Capacitatea de a citi manualele echipamentelor
implicate, daca exista
e Capacitatea de a opera cu echipamente, dispozi-
tive si unelte specifice proceselor de lipire
e Capacitatea de a derula procese de lipire cu un
nivel de calitate minim impus
e Capacitatea organizatorica a activitatii si locului
de munca
e Capacitatea de a gestiona optim timpul de lu-
cru, organizand, creand si aplicand planuri, si pri-
oritizand activitati

5.2.3 Caracteristicile personale necesare
e Capacitatea de a urma instructiunile
e Capacitatea de a lucra cu acuratete si cu un nivel
ridicat de atentie la detalii
e Capacitatea de a coordona colaborarea mana-
ochi si dexteritate a mainii si a degetelor; plus
capacitatea de a mentine mana intr-o pozitie fixa
pentru o perioadad de cateva minute
e Capacitatea de a lucra in echipa cu personalul
auxiliar de la acelasi nivel
e (apacitatea de a rezista fizic la perioade
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solutions recommended by the equipment manu-
facturer, ensuring that they are ready for a new
use, with the same performance

e Cleaning the work area, equipment, devices and
tools used

e Complying with all policies on occupational health
and safety, quality and sustainable development

5.2 Job requirements

To be able to carry out the activities described
above, a worker applying adhesive bonding process-
es should meet the following cumulative criteria:

5.2.1 Required knowledge

e Knowledge related to adhesive bonding pro-
cesses (principles of bonding processes, opera-
tions involved, techniques, advantages and
disadvantages, technological parameters, im-
pact), adhesives, related equipment, devices
and tools

e Knowledge of imperfections and defects in
bonded joints

5.2.2 Required skills
 The ability to read the technical specifications of
the product and any related schematics
e Ability to read Adhesive Bonding Procedure
Specification (ABPS)
e Ability to read equipment manuals
e Ability to operate equipment, devices and tools
specific to adhesive bonding processes, if exists
e Ability to carry out bonding processes with a
minimum quality level imposed
e The organizational capacity of the activity and
the workplace
e Ability to optimally manage working time, by or-
ganizing, creating and applying planning and pri-
oritizing activities

5.2.3 Required personal characteristics
* Ability to follow instructions
¢ Ability to work accurately and with a high level
of attention to detail
* Ability to coordinate hand-eye coordination and
dexterity of hand and fingers; plus the ability to
keep the hand and arm steady for a few minutes
e Ability to work as a team with support staff at
the same level
e Ability to physically withstand prolonged periods
of standing
e The physical ability to carry out bonding pro-
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prelungite de stat in picioare

e Capacitatea fizicd de a derula procese de lipire
¢ Capacitatea fizica de a manipula mase de maxim
5 kg, adica piesele de lipit

5.3 Sandtate si securitate in procesele de lipire si
brazare
5.3.1 Riscurile asociate postului
A. Aspecte generale
Tntr-o privire generald, se poate constata ca:
e Adezivii in contact cu ochii pot provoca leziuni
permanente
e Adezivii Tn contact cu pielea pot provoca iritatii.
Unii adezivi sunt toxici prin absorbtie prin piele
e Adezivii fierbinti pot provoca arsuri
e Inhalarea solventilor, fumului si vaporilor poate
prezenta un pericol si poate provoca sensibilizare
respiratorie
e Recipientele adezive pot ajunge in instalatiile
de deversare sau scurgere afectand mediul si
sandtatea populatiei
e Adezivii pot avea un caracter pronuntat de in-
flamabil
B. Aspecte particulare pe tipuri de adezivi
Adezivii utilizati in procesele de lipire, in functie de
tipul si de compozitia chimicd, pot contine diverse
substante chimice si solventi:
e Compusi organici volatili, cu efecte directe in po-
luarea aerului si in afectarea cdilor respiratorii ale
operatorului.
e Formaldehida, care este recunoscuta drept
substanta cu potential cancerigen ridicat, dar care
poate provoca si iritdri ale ochilor, nasului si gatu-
lui, astm sau reactii alergice.
e |zocianati, care pot provoca astm bronsic, iritatii
ale pielii si afectiuni ale sistemului respirator.
e Acetond, care poate provoca uscarea si iritarea
pielii.
Detaliind, se precizeaza urmatoarele afectiuni:
* Rasini cu formaldehida
1. Produc fum toxic concentrat
2. Posibild inhalare de pulberi
3. Iritante pentru piele si ochi
4. Inflamabile
5. Sensibilizante pentru piele
6. Coroziv (in special intaritorul lichid)
* Rasini epoxidice si poliesterice
1. Pot fi absorbite cutanat sau prin ingerare
2. Iritante pentru ochi si piele, putand fi o cauza a
dermatitei
3. Praful poate fi iritant pentru ochi, nas, gat si

cesses
e The physical ability to handle masses of maxi-
mum 5 kg, i.e. the parts to be soldered

5.3 Health and safety in soldering and brazing pro-
cesses
5.3.1 Job risks
A. General aspects
In a general view, it can be noted that:
e Adhesives in contact with eyes can cause per-
manent damage
e Adhesives in contact with the skin may cause ir-
ritation. Some adhesives are toxic by absorption
through the skin
e Hot adhesives can cause burns
e Inhalation of solvents, fumes and vapors may
present a hazard and cause respiratory sensitiza-
tion
e Adhesive containers can end up in discharge or
drain facilities, affecting the environment and the
health of the population
e Adhesives can be highly flammable
B. Particular aspects on types of adhesives
Adhesives used in bonding processes, depending on
their type and chemical composition, may contain
various chemicals and solvents:
e Volatile organic compounds, with direct ef-
fects in air pollution and in affecting the opera-
tor's respiratory tract.
J Formaldehyde, which is recognized as a sub-
stance with high carcinogenic potential, but which
can also cause eye, nose and throat irritation,
asthma or allergic reactions.
. Isocyanates, which can cause asthma, skin ir-
ritations and respiratory system disorders.
e  Acetone, which can cause skin dryness and
irritation.
In detail, the following conditions are specified:
e Formaldehyde resins
1. They produce concentrated toxic smoke
2. Possible inhalation of dust
3. Irritating to skin and eyes
4. Flammable
5. Skin sensitizers
6. Corrosive (especially liquid hardener)
e Epoxy and polyester resins
1. They can be absorbed through the skin or by
ingestion
2. Irritating to eyes and skin, may be a cause of
dermatitis
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pldmani
4. Inflamabile
e Adezivi cianoacrilati (supercleiuri)
1. Iritanti pentru piele si nas
2. Ajunsi pe piele pot produce lipirea pielii
e Solutii de cauciuc pe bazd de solventi si ciment
polimeric
1. Foarte inflamabile
2. Posibila inhalare de vapori
3. Iritante pentru piele si ochi
e Adezivi pe baza de cauciuc si pe baza de apa
1. Pot produce reactii alergice
e Ciment acrilic
1. Iritant pentru ochi, piele si sistemul respirator
2. Sensibilizator al sistemului respirator, putand
produce astm profesional
3. Inflamabil
* PVA (acetat de polivinil)
1. Poate produce blocarea tractului respirator
2. Poate produce reactii alergice ale pielii
e Polimeri fuzibili aplicabili la cald
1. Tn timpul depunerii stropii de lipici fierbinte pot
provoca arsuri ale tegumentului.

5.3.2 Masuri de control

5.3.2.1 Mdsuri generale
e Operatorul va purta Tmbracdminte adecvata
pentru a preveni orice posibilitate de contact cu
adezivii lichizi, precum si contactul repetat sau
prelungit cu vaporii emisi de adezivi. La finalul
operarii se vor spala mainile si orice alte zone
contaminate ale corpului cu apa abundenta si
sapun
e Indiferent de tip, orice adeziv se va pastra de-
parte de cadldura, scantei si flacara deschisa
e Tocmai pentru faptul ca sunt inflamabili se
va asigura spatiul de depozitare a lor impotriva
electricitdtii statice si Tmpotriva eventualelor
scantei
e Se va asigura o ventilare adecvata
e Se va evita inhalarea vaporilor
* Se vor efectua masurari ale concentratiilor aeru-
lui si se vor lua masuri pentru a reduce nivelul
elementelor contaminante provenite din adezivi
pana la nivelul de expunere permis.
« In spatii inchise sau slab ventilate, trebuie utili-
zate masti de protectie a sistemului respirator, cu
aductiune de aer filtrat.
e Tn cazul evacuérii aerului contaminat, acesta va
fi filtrat in prealabil pentru a nu afecta parametrii
mediului
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3. Dust can be irritating to the eyes, nose, throat
and lungs
4. Flammable
e Cyanoacrylate adhesives (superglues)
1. Skin and nose irritants
2. Contact with skin may cause skin adhesion
e Rubber solutions based on solvents and polymer
cements
1. Highly flammable
2. Possible inhalation of vapors
3. Irritating to skin and eyes
* Rubber-based and water-based adhesives
1. May cause allergic reactions
e Acrylic cement
1. Irritating to eyes, skin and respiratory system
2. Sensitizer of the respiratory system, which can
produce occupational asthma
3. Flammable
* PVA (polyvinyl acetate)
1. May cause blockage of the respiratory tract
2. May cause allergic skin reactions
e Hot fusible polymers
1. During application hot glue splashes can cause
skin burns.

5.3.2 Control measures

5.3.2.1 General measures
e The operator shall wear appropriate clothing to
prevent any possibility of contact with liquid ad-
hesives, as well as repeated or prolonged contact
with the vapours emitted by the adhesives. At the
end of the operation, the hands and any other
contaminated areas of the body will be washed
with plenty of water and soap
e Regardless of type, any adhesive shall be kept
away from heat, sparks and open flame
e Precisely because they are flammable, their
storage space will be secured against static elec-
tricity and against possible sparks
e Adequate ventilation will be provided
* Avoid inhalation of vapours
e Measurements of air concentrations will be
made, and measures will be taken to reduce the
air contamination with elements from adhesives
to the permitted exposure level.
¢ In closed or poorly ventilated spaces, protective
masks, with additional supply of filtered air, must
be used.
¢ |n case of evacuation of contaminated air, it will
be filtered beforehand so as not to affect the envi-
ronmental parameters



e Se va evita deversarea elementelor componente
lichide ale adezivilor in canale de scurgere sau cur-
suri de apa sau pe sol.

5.3.2.2 Mdsuri de prim ajutor
e Tn cazul in care, in timpul operdrii cu adezivi,
apare vreun disconfort se va opri procesul de li-
pire si se va apela la personal medical specializat
e In cazul inhaldrii: se va indepdrta persoana
afectata de la sursa de contaminare, scotand-o la
aer curat
e In cazul ingestiei: se va clati de mai multe ori
gura cu apa
* In cazul contactului adeziv-piele: se vor indeparta
hainele contaminate si se va spala pielea cu apa si
sapun
* In cazul contactului adeziv-ochi: se va spéla fata
de mai multe ori cu apa abundenta, deschizand
pleocapele larg. Daca sunt utilizate lentile de con-
tact, acestea se vor scoate si se vor spala.

5.3.2.3 Mdsuri de stingere a incendiilor
e Se va aplica planul de evacuare si stingere a in-
cendiilor
e Se vor utiliza mijloacele existente de stingere
a incendiului. Stingerea se va face cu spuma
rezistenta la alcool, dioxid de carbon sau pulbere
uscatd. Se va evita utilizarea jetului de ap3, acesta
fiind un mijloc de stingere neadecvat, el putand
extinde focul.

6. Instruirea personalului de lipire cu
adezivi conform EWF-515r2-19/SV-01

Desi aplicarea lipirii cu adezivi se intinde pe mai
multe sectoare industriale, totusi acest proces nu
are reglementat modul in care se poate califica o
procedura de lipire cu adezivi sau modul in care se
poate certifica personalul operator.

Tn Romania existd ocupatiile Cod COR 2024: 721427
Lipitor si protejator spete, 752218 Preparator-doza-
tor adezivi, rdsini, lacuri si emailuri in industria lemnu-
lui, 731108 Lipitor lentile si prisme, care vizeaza per-
sonalul de executare a proceselor de lipire cu adezivi.
La nivel european, Federatia Europeana pentru Su-
dare, Imbinare si Taiere (EWF) a elaborat un ghid
pentru instruirea, examinarea si calificarea per-
sonalului de lipire cu adezivi: EWF-515r2-19/SV-01
Cerinte minime pentru calificarea si examinarea Li-
pitorului cu Adezivi European (European Adhesive
Bonder - EAB), personal de nivel EQF 4.

Ghidul propune doua rute prin care se poate ajun-
ge la calificare - ruta standard si ruta prin instruire
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e Avoid spilling the liquid component elements of
the adhesives into drains or watercourses or onto
the ground.

5.3.2.2 First aid measures
e |f, during the operation with adhesives, any dis-
comfort occurs, the bonding process will be stopped
and specialized medical personnel will be consulted.
e In case of inhalation: remove the affected per-
son from the source of contamination, taking him
to fresh air
e In case of ingestion: rinse the mouth several
times with water
e |In case of adhesive-skin contact: remove con-
taminated clothing and wash skin with soap and
water.
* In case of adhesive-eye contact: wash the face
several times with plenty of water, opening the
eyelids wide. If contact lenses are used, they will
be removed and washed.

5.3.2.3 Firefighting measures
e The fire evacuation and extinguishing plan will
be applied
e Existing means of extinguishing the fire will be
used. Extinguishing shall be done with alcohol
resistant foam, carbon dioxide or dry powder.
The use of water jets shall be avoided, as this is
an inadequate means of extinguishing, as it may
spread the fire.

6. Training the adhesive bonding person-

nel according to EWF-515r2-19/SV-01

Although the application of adhesive bonding spans
many industrial sectors, this process has not yet reg-
ulated how an adhesive bonding procedure can be
qualified or how operating personnel can be certi-
fied. In Romania there are the occupations COR Code
2024: 721427 Bonder and back protector, 752218
Preparer-dispenser of adhesives, resins, varnishes
and enamels in the wood industry, 731108 Bonder
of lenses and prisms, aimed at personnel perform-
ing adhesive bonding processes.

At European level, the European Welding, Joining
and Cutting Federation (EWF) has developed a guide
for the training, examination and qualification of
adhesive bonding personnel: EWF-515r2-19/SV-01
Minimum requirements for the qualification and ex-
amination of the European Adhesive Bonder (EAB),
EQF level 4 of personnel.

The guide proposes two routes through which the
qualification can be reached- the standard route and
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la distantd, iar persoanele care doresc accederea la
acest sistem de calificare trebuie sa aiba minim 16
ani si, eventual, sa aiba abilitati de baza in prelucra-
rea materialelor.

Pentru obtinerea calificarii de EAB, candidatul trebuie
sa urmeze un curs de 40 de ore, teoretic si practic (planul
de invdtare si instruire este prezentat in tabelul 1).

the route through distance training, and people who
want access to this qualification system must be at
least 16 years old and possibly have basic skills in
processing materials.

To obtain the EAB qualification, the candidate must
complete a 40-hour theoretical and practical course
(the learning and training plan is shown in table 1).

Tabel 1. Planul de instruire a Lipitorului cu Adezivi European
Table 1. Curricula contens for the training of the European Adhesive Bonder

Tnvatare teoretica / Theoretical Education Teaching hours
1. Bazele proceselor de adeziune si adezivi / Fundamentals of adhesion and adhesives 1
2. Pregétirea suprafetei / Surface treatment 4
3. Principalele familii de adezivi si intaritori / The main families of adhesives and sealants 10
4. Proiectarea imbinarilor si a structurilor lipite cu adezivi / Construction and design 0,5
5. Controlul calitatii / Quality control 1
6. Fiabilitatea imbindrilor lipite cu adezivi / Durability of adhesively bonded joints 0,5
7. Avantajele si dezavantajele adezivilor / Benefits and Limitation of Adhesives 1
8. Sanatate si Securitate / Health and Safety 1
Instruire practicd / Practical Education

Instruire abilitati practice / Practical Skills Training 15
Examinare / Examination 6
Total 40

Calificareade EABTiconferd operatoruluiurmatoarele
cunostinte, abilitati si competente:
Cunostinte
Cunostinte faptice si teoretice (intelegere elemen-
tard) in domeniul tehnologiei de lipire.
Aptitudini
Abilitati fundamentale cognitive si practice necesare
pentru a citi si intelege instructiunile de lucru, pre-
cum si metodele de productie referitoare la pro-
dusele imbinate prin lipire.
Competente
Va actiona ca persoana responsabild pentru indepli-
nirea sarcinilor proprii de realizare a imbinarilor li-
pite, conform procedurilor specifice.
Instruirea teoreticd se realizeaza pe unitatile de
competence construite pe tematicile prezentate in
tabelul 1.
Instruirea practica, cu un total de 15 ore, se va or-
ganiza Intr-un modul cu patru tematici:

e Pregdtirea suprafetei materialului de baza

e Sanatate si securitate

e Utilizarea diferitilor adezivi

« Controlul calititii imbinarilor lipite/incercari.
La finalul instruirii cursantul va fi examinat, iar daca
in urma examinadrii va fi notat cu un punctaj mai
mare decat minimul necesar, va primi un certificat
de calificare a cdui valabilitate este de doi ani. Vala-
bilitatea certificatului se poate prelungi in momentul
expirdrii pentru o aceeasi perioada de timp.
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The EAB qualification gives the operator the follow-
ing knowledge, skills and competences:
Knowledge
Factual and theoretical knowledge (elementary un-
derstanding) related to bonding technology
Skills
Basic cognitive and practical skills required to read
and understand work instructions and production
methods related to adhesively bonded products.
Competences
He will act as the person responsible for the fulfill-
ment of his own tasks of making soldered joints, ac-
cording to specific procedures.
The theoretical training is carried out on the com-
petence units built on the topics presented in ta-
ble 1.
The practical training, with a total of 15 hours, will
be organized in a module with four themes:

e Surface preparation of the base material

e Health and safety

e Use of different adhesives

 Quality control of bonded joints/Tests.
At the end of the training, the trainee will be ex-
amined, and if after the examination he will be
marked with a score higher than the minimum
required, he will receive a qualification certificate
valid for two years. The validity of the certificate
can be extended at the time of expiry for the same
period of time.
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7. Concluzii

Personalul care deruleaza procese de lipire trebuie
sa fie instruit si calificat similar celor care deruleaza
lucrari de sudare.

Sarcinile si responsabilitatile unui lipitor/operator de
lipire trebuie clar definite n fisa postului si trebuie sa
contind toate aspectele complexului de operatii pe care
trebuie sa le deruleze cel care ocupa un astfel de post.
Pentru a-si indeplini sarcinile n conditiile de respon-
sabilitate prevazute, lipitorul trebuie sa aiba un mi-
nim set de competente.

Pentru calificarea celor care deruleaza operatii de li-
pire moale, pentru instruire, calificare si certificare se
utilizeaza prescriptiile aferente din standardul IPC-J-
STD-001 Cerinte standard pentru lipirea moale.
Pentru calificarea brazorului se utilizeaza standar-
dul de referintd SR EN ISO 13585:2012 Lipire tare.
Calificarea operatorilor pentru lipire tare. Pentru
calificarea celor care deruleaza operatii de lipire cu
adezivi se utilizeaza ghidul EWF EWF-515r2-19/SV-
01 Cerinte minime pentru calificarea si examinarea
Lipitorului cu Adezivi European (EAB).
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7. Conclusions

Personnel carrying out soldering processes must be
trained and qualified similarly to those carrying out
welding work.

The duties and responsibilities of a solder/soldering op-
erator must be clearly defined in the job description and
must contain all aspects of the complex of operations that
must be carried out by the person in such a position.

In order to carry out his duties under the prescribed
conditions of responsibility, the leech must have a
minimum set of skills.

For the qualification of those who carry out soldering
operations, for training, qualification and certification,
the related prescriptions of the standard IPC-J-STD-001
Standard requirements for soldering are used.

The reference standard SR EN ISO 13585:2012 Braz-
ing. Qualification of brazing operators is used to
qualify the brazer. The EWF guide EWF-515r2-19/
SV-01 Minimum requirements for the qualification
and examination of the European Adhesive Bonder
(EAB) is used for the qualification of those who carry
out adhesive bonding operations.
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