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Experiments  for the innovative processes

. Friction stir soldering (FSS)
. Laser soldering

. Electric  soldering

. Brazing

. Weld -brazing
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Experiments  with new alloys for soldering and brazing, produced
by MMI Bor, are also presented
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mggggzk 1. Standards - for:the qualification

Roma‘,,"f;’";“,f{,?: and' application of - brazing
+ The qualification of the brazing procedure Is carried out

according to the requirements of the EN 13134 :2000 [7]
related to the brazing procedure approval

+ Important aspects of the standard EN ISO 13585 :2012 [8]

related to the qualification test of Dbrazers and brazing
operators are also considered

+ In the analysis of future  applications of brazing, some
recommendation are taken from the standard EN 14324 :2004

[9] Brazing - Guidance on the application of brazed joints .

+ The mechanical strength of the brazed joints should be at
least the value of the ultimate strength of the pure deposit of
brass, respectively the value of the ultimate strength of the
filler alloy of the same «class, as an approximated value,
depending on the kind and class of the filler alloy .
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+ Precise values of the mechanical and electric characteristics
are mentioned in the technical specification of every type of
part, installation  or product, where brazing is applied

+ As domain of applications of brazing, the following should be
mentioned : electro -technical industry,  refrigerator technique,
manufacturing industry and other domains

+ Mainly the flame brazing process is applied for the execution
of brazed joints, because this process achieves hard bonding
that requires temperature over 450 °C.
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+ Classification and symbolization of the filler alloys for brazing
are stated in the standard EN ISO 3677 :1995 [10]. The
technical  characteristics of these filler alloys are specified in
the standard EN ISO 17672 :2010 [11]that refers to filler metals
for brazing . Mostly, various classes of brass are applied to
hard brazing . Another category of fillers for this process are
the silver -based alloys . Some fillers of both categories have
been tested in a program of experiments, that will be later
described

+ In the frame of the Ecosolder project, the elaboration and
gualification of the brazing procedure was performed for the
oxygen -acetylene flame process steel sheets with the sizes
approximately 87 mm x 80 mm and 87 mm x 160 mm,
respectively  thickness of 1.0 mm.
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2. Brazing - procedure
specification BPS

It contains data referring to
base metal, filler materials,
brazing parameters, flowing
position, heat treatments
and other factors for the
execution of the brazing
test sample, representative
forthe brazing procedure

SPECIFICATIA PROCEDURII DE BRAZARE preliminara (pBPS)

Denumirea firmei ISIM Timisoara. Roménia Reprezen
tant:
=2 Data
N BPS-TO2 Revizia: 1 07.03.2014
umarul BPS p evizia elaboririi: 3.201
PQR suport: pBPQR-TO2
Procedeul (procedeele) Brazare manuala cu flacara TI.pUI Manual
de brazare (tipurile)
(Automat, Manual, Mecanizat or Semi-
Automat)
Proiectul imbinarii

Proiectul imbindrii: Tipul: imbinare a tablelor, cu suprapunere Interstitiul: Simetric 0,05...0.20 mm
Suprapunerea: Minimum: 7 mm Maximum: 15 mm

Metalul de baza Metalul de adaos pentru brazare

Tabla de otel S235, grosime 1,0 mm:

Tipul lungime 160 mm; latime 90 mm. Numérul specificatiei:
Otel S235, EN 10025
s Clasificarea i e o A Y
Norma/Standard: Tabla laminata la rece, standardizata Conform SR-EENISO/17672 :Code B-CublZa
EN 10106

Alte date Tipul

Grosimea metalului de baza Fotma delliviaiea metaulti Sarma diametrul 3.25 mm
de adaos
Minimum: 1,0 mm
Maximum:
1,0 mm Temperatura de brazare

Temperatura de brazare este in functie de procesul
de topire.
A nu se depasi 870°C.

Domeniul temperaturii de
brazare

Tratament termic post-brazare Fluxul de brazare, gazul combustibil sau atmosfera

Domeniul de 1 Categoria standardizatd a fluxului, a. Borax

Nu se aplica.

temperatura Compozitia sau denumirea comerciald: b. Flux experimental
. 3 Gazul com-
Durea Nusseaplick; bustibil: Acetilena - Oxigen
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Pozitii de curgere Temperatura cuptorului  Nu se aplica.
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Pozitii permise: Toate Tipul atmosferei Nu se aplic.

Tehnica de lucru sau alte informatii

Curétirea initiala: Se utilizeaza hartie abraziva pentru a slefui suprafata tablei, pana se obtine luciu metalic
F P! P

Nu se recomandd pénza abraziva, deoarece ea poate contine ulei. Nu slefuiti prea tare, pentrua nu aparea zgérieturi. Tablele trebuie curafite cu o perie
de sarma, fard impuritayi si fara ulei. Imbindrile trebuie curdite Ja terminare in termen de 8 (opt) ore de la curafirea pentru pregétire §i executarea
imbinarii. In cazul utilizarii sarmei cu flux. nu se utilizeaza flux pentru brazare.

Nu se aplica flux cand se utilizeaza sarma tubulara cu flux
Aplicarea fluxului: Nu se utilizeaza dispozitive speciale de pozitionare. Tabla trebuie sprijinita cu suporturi temporare in timpul brazarii. dupa
cum este necesar.

Natura flécarii (Oxidant3, Neutrd, Reducatoare): _Neutrd, daca se utilizeaza oxigen.

L]
2 B raZ I n Dimensiunile  varfului Cand se utilizeaza acetilena, Tip 54 pana la Tip 44, in functie de procesul de topire. Cand se utilizeaza gaz MAPP, Tip 64
[ ] pana la Tip 52, in functie de procesul de topire. Arzatoarele multi-flacara sunt recomandate cind se brazeaza dimensiuni

arzatorului mari. Arzatorul TurboTorchTM este permis pentru toate dimensiunile.

" gu [
S peCIfI Catl 0 n B I S Curétirea Se utilizeaza o lavetd umeda si o perie de sarma din otel inoxidabil pentru a indepérta stratul exterior de oxid

post-brazare

Se examineaza vizual imbinarea executatd. Nu sunt admise indicatii liniare. Suprafetele exterioare trebuie sa nu aibd metal de
brazare in exces.

Inspectia

= |
I he Workl n H | Contractantul subsemnat, Institutul National de Cercetare-Dezvoltare in Sudurd si Incercari de Materiale - 1SIM Timisoara, adopta prin prezenta
ec n Iq ue an aceasta procedurd de brazare elaborata in comun si certifica faptul ca ea a fost calificatd conform EN 13585, cum se aratd in dosarul de calificare a
| procedurii de brazare (Brazing Procedure Qualificaton Record).
- -
Oth e r I nfo r m atlo n fo r th e Institutul National de Cercetare-Dezvoltare in Sudurd si incercari de
Materiale - ISIM Timigoara
- n
eXec utl O n Of th e b raz I n g intocmit: Dr. Ing. Victor Verbitchi
test sample, representative | o, 1 O e g, 20
for.the brazin roced
g o procedure,
Iso included
are aiso Inciuaea. |

Contractant/Elaborat
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The annex of the BPS is a I |
drawing, where the sizes of Tl w
the brazing test specimen are | | = ]
presented, with data referring |
to-base metal, filler materials; I T
brazing parameters, brazing |
position; forthe execution of | .

the brazing test sample.

Figura 2 — Probd — imbinare cap la cap
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SPECIFICATIA PROCEDURII DE LIPIRE preliminard (pSPS)

3. Soldering - procedure
specification
(page la, S235 steel
Data must be filled in for
base metal, filler
gases or atmosphere, flame
parameters, - . work position,
soldering temperature, heat
treatments and other
factors for the execution of
the brazing test sample;
representative for the
brazing procedure.

alloy, flux,

. — — - s
|
[Denumirea firmei ~ ISIM Timisoara, Roméania Retl:::tz.en
S 2o Data
Numarul SPS-TO1 : »
umarul pSPS  p Revizia 1 elaborrii: 07.03.2014.
|PQR suport: SPQR-TOI
Procedeul (procedeele) St Tipul 2
de lipire Lipire manuala cu flacara (tipurile) Manual
(Automat, Manual, Mecanizat or Semi- |
Automat)
Proiectul imbinarii
Proiectul imbindrii: Tipul: imbinare a tablelor, cu suprapunere Interstitiul: Simetric 0,05...0,20 mm
| Suprapunerea: Minimum: 7 mm Maximum: 15 mm
|
|
1 Metalul de baza Metalul de adaos pentru lipire
) Tipul Tabla de otel S235, grosime 1,0 mm; Numirul specificatiei:

lungime 160 mm; latime 90 mm.

Otel S235, EN 10025

Norma/Standard: Tabla laminati la rece,
EN 10106
Alte date
Grosimea metalului de bazd
Minimum: 1,0 mm
Maximum:

1,0 mm

Clasificarea

Tipul

de adaos

standardizatd

Conform SR EN ISO 12224-1 Code S-Sn97Cu3

Forma de livrare a metalului Sirma tubulara cu miez de flux,

diametrul 2,0 mm

lipire

Domeniul temperaturii de

Temperatura de lipire
Temperatura de lipire este in functie de procesul de |
topire.

A nu se depasi 300°C.

Tratament termic post-lipire

Domeniul de Nu se aplica.
|temperaturd SREL.
i
|

Nu se aplica

‘Durata

Fluxul de lipire, gazul combustibil sau atmosfera
Categoria standardizats a fluxului, a.Rosol3
%) % " b. Flux experimental
Compozitia sau denumirea comerciald: §
(Borax)
Sjgtl‘i!t])i?'om' a. Acetileni - Oxigen
: b. Gaz MAPP
1 din2
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3. Soldering: -~ procedure
specification
page 2a, S235 steel

The working technique and
other information for the
execution of the soldering
test sample, representative
forthe - soldering
procedure -, are also
included.

Pozitii de curgere Temperatura cuptorului  Nu se aplica.

Pozitii permise: Toate Tipul atmosferei Nu se aplica.

\ Directia de curgere

Alte date:

Tehnica de lucru sau alte informatii

|Curétirea initiald: Se utilizeaza hértie abraziva pentru a slefui suprafata tablei, péna se obtine luciu metalic.
|

Nu se recomandd pénza abraziva, deoarece ea poate contine ulei. Nu slefuiti prea tare, pentrua nu apérea zgdrieturi. Tablele trebuie curdtite cu o perie
de sarma, fird impuritati si fara ulei. Imbindrile trebuie curdite la terminare in termen de 8 (opt) ore de la curdfirea initiald pentru pregatire §i
executarea imbinarii. In cazul utilizarii sdrmei cu flux, nu se utilizeazi flux pentru brazare.

[ Nu se aplica flux cdnd se utilizeaza sdrma tubularé cu flux.
|Aplicarea fluxului: Nu se utilizeaza dispozitive speciale de pozitionare. Tabla trebuie sprijinita cu suporturi temporare in timpul brazdrii, dupa
| cum este necesar.

Natura fldcdrii (Oxidantd, Neutrd, Reducdtoare):  Neutrd, daci se utilizeazi oxigen.

‘Dimensiunile varfului Cénd se utilizeaza acetilend, Tip 54 pana la Tip 44, in functie de procesul de topire. Cand se utilizeaza gaz MAPP, Tip 64 ‘
\arzétorului pani la Tip 52, in functie de procesul de topire. Arzitoarele multi-flacira sunt recomandate cand se brazeaza dimensiuni |

mari. Arzatorul TurboTorchTM este permis pentru toate di iunil

}Curél;. 02 Se utilizeaza o lavetd umeda si o perie de sdrma din otel inoxidabil pentru a indepiirta stratul exterior de oxid.

|post-lipire

|

Inspectia Se examineaza vizual imbinarea executatd. Nu sunt admise indicatii liniare. Suprafetele exterioare trebuie sd nu aiba metal de

brazare in exces.

[ Contractantul subsemnat, Institutul National de Cercetare-Dezvoltare in Sudurd si Incerciri de Materiale - ISIM Timisoara, adopté prin prezenta
|

‘ aceastd procedurd de brazare elaborata in comun si certifica faptul ca ea a fost calificata conform EN 13585, cum sc araté in dosarul de calificare a
procedurii de brazare (Brazing Procedure Qualificaton Record).

Institutul National de Cercetare-Dezvoltare in Sudurd si incercari de
Contractant/Elaborat Materiale - ISIM Timigoara

fntocmit: Dr. Ing. Victor Verbitchi

Functia/Titlul: Cercetitor stiintific grad I11

: Data: 07.03.2014.
Inginer
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3. Soldering - procedure ,
specification . SPS = -

(page 3a ’ 8235 Steel ) ;eg%nf;em% : 10| 185] 40[ 15| Resol3]2
The-annexof the: = SPS is a s
drawing, where the joint [Eleft] o o
type-and: -’ sizes ofthe L T
soldering test sample are 41
presented, with data T
referring to base metal, — ; =
filler materials, soldering ]
position; soldering ! r—— ol B 9]l 2
parameters, - . forithe s -t 3 | |
execution of the brazing | L e
test sample. .
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SPECIFICATIA PROCEDURII DE LIPIRE preliminare (pSPS)

3. Soldering - procedure
specification
(page 1b, Alalloy: )

Data must be filled in for
base metal, filler alloy, flux,
gases or atmosphere, flame

parameters, work position,
soldering temperature, heat
treatments and other
factors for the execution of
the brazing test sample,
representative for the
brazing procedure.

Denumirea firmei  |ISIM Timisoara, Romania Reh‘;'netz_e" |
HPS 1 e e = |
PRI e i |
. | |Data
Numérul pSPS | pSPS-TAI Revizia: 1 2
Eovasnne ool o Lt lelaborri: i i
|PQR suport: [ sPQrTAl |
e = == =
- — !
|Procedeul (procedeele) |, .. E Tipul |
ide lipire o | Lipire manuali cu ﬂaii?ra (tipurile) |Manual ‘
| (Automat, Manual, Mecanizat or Semi- |
= = Automat)
| R et & % Proiectul imbinarii i !
!Proiﬁe(_‘tul imbindrii: | Tipul: ‘ imbinare a tablelor, cu suprapunere [ Interstitiul: Simetric 0,05...0,20 mm | {‘
‘Suprapunerearzr | Minimgm: 17 mm [ Maximum:|15 mm 4
|
— —— - - - — —H
___Metalul de baza s Metalul de adaos pentru lipire ? |
RSN [ Tabla de aliaj de aluminiu | & - 1l
| Tipul ‘ EN AW 5754, grosime 1,0 mm; |Numdrul specificatiei: |
i lgngimc 160 mm; latime 90 mm. | = |
- — e ——
Aliaj de aluminiu | |
EN AW 5754 |Clasificarea S g
| . = 2224-1 Code S-S N
‘ Norma/Standard: |" ‘| dandardizats Conform SR EN ISO 12224-1 Code S-Sn97Cu3
| Atedate TN e ([ Pt~ 200 20 Tinier TCRUIGN Jmritn stz 1S, B
T e Forma de livrare a metaluluj Sérma tubulari cu miez de flux,
EET? metaluluide bfzf = ___|de adaos : diametrul 2,0 mm
|
Minimum: 1,0 mm | |
Xodd L L Ji 2 P I = e H
Maximum: = i e —H
L ~ 1,o0mm Temperatura de lipire T . |
| Domeniul temperaturii de ;l;)spr;:zcmlura de lipire este in functie de procesul de i
o T A ‘I|p|re A nu se depasi 500°C. W |
B Tratament termic post-lipire : Fiu{ul dé iii:ire, gazul ) bustibil sau atmosfera
[ L. S i Gl (i
Domeniul de . | |Categoria standardizatd a fluxului, a. Flux Alutin 51
% Nu se aplica. o 1 3 : ‘
temperatura | Compozitia sau denumirea comerciala: b. Flux experimental. |
ki b v b e i et — 4
N A -]
. l - ) ‘
Durata Nu se aplica. ga:t‘i':)??m a. Acetilend - Oxigen |
- e b. Gaz MAPP 3
| e R S S R |
1din2
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3. Soldering - procedure
specification
(page 2b, Al'alloy: )

The working technique and
other information for the
execution of the soldering
test sample, representative
for the soldering procedure,

are also included.




