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The following applications of ecological filler alloys are

presented:

1. Soldering applications

2. Brazing applications

3. Conclusions
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Temperature-

controlled iron

soldering process

Filler alloy:

S-Sn90In7Ag3,

elaborated

in the

Ecosolder

project,

according to

EN ISO 3677 and

EN ISO 9453

Flux: colophon

1. Soldering applications.

Fig.1.1. Soldering terminal pads

on a printed circuit board (PCB)
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn90In7Ag3,

elaborated in

the Ecosolder

project,

according to

EN ISO 3697

and

EN ISO 9453

Flux: colophon

Fig.1.2. Soldering terminal pads 

on the PCB of  a voltage regulator 

for car battery
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Electric

copper bit or

temperature-

controlled

iron

soldering

process

Filler alloy:

S-Sn96Ag3Cu1,

according to

EN ISO 3677

and

EN ISO 9453

Flux:

colophon

Fig.1.3. Soldering wire connections 

and terminal pads on a PCB 

of  a DC servomotor drive
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Electric

temperature-

controlled iron

soldering

process

Filler alloy:

S-Sn96Ag3Cu1,

according to

EN ISO 3677

and EN ISO

9453, and

S-Sn90In7Ag3,

elaborated in

the Ecosolder

project

Flux: colophon

Fig.1.4. Soldering wire connections 

and terminal pads on a PCB 

of  an experimental supply source
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Electric

temperature-

controlled

iron soldering

process

Filler alloy:

S-Sn96Ag3Cu1,

according to

EN ISO 9453,

as well as

S-Sn90In7Ag3,

elaborated in

the Ecosolder

project

Flux: colophon

Fig.1.5. Soldering of  terminal pads 

on the connection side of  a PCB of  

an experimental supply source
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn96Ag3Cu1,

according to

EN ISO 9453,

as well as

S-Sn90In7Ag3,

elaborated in

the Ecosolder

project

Flux: colophon

Fig.1.6. Soldering of  terminal pads 

on the component side of  a PCB of  

an experimental supply source
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn96Ag3Cu1,

according to

EN ISO 9453

Flux: colophon

Fig.1.7. Soldering a wire connection 

of  an earphone
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Friction stir

soldering

(FSS)

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 3677

and

EN ISO 9453

 Flux: Rosol 3,

EN ISO 9454

Fig.1.8. Friction stir soldering (FSS) 

of  overlapped steel sheets
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Laser

soldering

process

Filler alloy:

S-Sn96Ag3Cu1,

according to

EN ISO 3677

and

EN ISO 9453

Flux: colophon

Gas

protection:

argon

Fig.1.9. Laser soldering on a PCB

of  an electronic time relay
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MAPP gas

flame

soldering

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 3677

and

EN ISO 9453

Flux: Rosol 3,

EN ISO 9454

Fig.1.10. Flame soldering 

of  tubes of  a heating installation
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MAPP gas

flame

soldering

process

in constraint

positions

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 9453

Flux: Rosol 3,

EN ISO 9454

Fig.1.11. Flame soldering 

of  fittings of  a heating installation
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MAPP gas

flame

soldering

process

in constraint

positions

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 9453

Flux: Rosol 3,

EN ISO 9454

Fig.1.12. Flame-soldered tubes and 

fittings of  a heating installation
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 9453

Flux: colophon

Fig.1.13. Steel strips prepared 

for electric copper bit soldering
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 9453

Flux: colophon

Fig.1.14. Steel strips in the jig 

for electric copper bit soldering
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 9453

Flux: colophon

Fig.1.15. Soldered joint of  steel 

strips, after a bending test
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 9453

Flux: colophon

Fig.1.16. Electric copper bit 

soldering of  electric lugs and shoes
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 3677

and

EN ISO 9453

Flux: Alutin 51

according to

EN ISO 9454

Fig.1.17. Dissimilar joint 

of  aluminium wire to copper wire 

by electric copper bit soldering
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 9453

Flux: Alutin 51

Fig.1.18. Dissimilar joint 

of  aluminium wire to steel blade 

by electric copper bit soldering
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 9453

Flux: Alutin 51

Fig.1.19. Dissimilar joint 

of  aluminium blade to brass blade 

by electric copper bit soldering
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 9453

Flux: Alutin 51

Fig.1.20. Dissimilar joint 

of  aluminium clamp to copper blade 

by electric copper bit soldering
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 9453

Flux: Alutin 51

Fig.1.21. Dissimilar joint 

of  aluminium clamp to brass blade 

by electric copper bit soldering
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 9453

Flux: Alutin 51

Fig.1.22. Similar joint of  aluminium 

clamp to aluminium clamp 

by electric copper bit soldering
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Electric

copper bit

soldering

process

Filler alloy:

S-Sn97Cu3,

according to

EN ISO 9453

Flux:

colophon

Mobile

system for

measuring

gases and

fumes

Fig.1.23. Soldering steel blades,

with measuring gases and fumes 

concentration



Common borders. Common solutions.

Oxygen-

acetylene

flame brazing

process

Filler alloy:

B-CuZnSnSiMn,

according to

EN ISO 3677

and

EN ISO 17672,

elaborated in

the Ecosolder

project

Flux: borax,

EN 1045

2. Brazing applications.

Fig.2.1. Butt-joint flame brazing 

of  steel sheets
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Oxygen-

acetylene flame

brazing process

Filler alloy:

B-CuZnSnSiMn,

according to

EN ISO 3677 and

EN ISO 17672,

elaborated in

the Ecosolder

project

Flux: borax

Fig.2.2. Fillet-joint flame brazing 

of  steel sheets
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Oxygen-

acetylene

flame brazing

process

Filler alloy:

B-CuZnSnSiMn,

according to

EN ISO 3677

and

EN ISO 17672,

elaborated in

the Ecosolder

project

Flux: borax

Fig.2.3. T-joint flame brazing 

of  steel sheets
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Oxygen-

acetylene

flame brazing

process

Filler alloy:

B-CuZnSnSiMn,

according to

EN ISO 3677

and

EN ISO 17672,

elaborated in

the Ecosolder

project

Flux: borax

Fig.2.4. Depositing brass as a phase 

of  overlap-joint flame brazing 

of  steel sheets
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Oxygen-

acetylene

flame brazing

process

Filler alloy:

B-CuZnSnSiMn,

according to

EN ISO 3677

and

EN ISO 17672,

elaborated in

the Ecosolder

project

Flux: borax

Fig.2.5. Pressing the sheets as a 

phase of  overlap joint flame brazing 

of  steel sheets
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Oxygen-

acetylene

flame brazing

process

Filler alloy:

B-Cu63Zn37,

according to

EN ISO 3677

and

EN ISO 17672,

Flux: borax

Fig.2.6. Overlap-joint flame brazing 

of  steel sheets
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Flame brazing

process

Filler alloy:

B-Ag40CuZn,

according to

EN ISO 3677

and

EN ISO 17672

Flux: borax

Fig.2.7. Flame-brazed electric shoe 

of  the power connections of  a 

furnace
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Flame brazing

process

Filler alloy:

B-Ag40CuZn,

according to

EN ISO 3677

and

EN ISO 17672

Flux: borax

Fig.2.8. Flame-brazed electric shoes 

in the power connections 

of  a furnace
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WIG

weld-brazing

process

Filler alloys:

aluminium,

copper, brass

and tin alloy

rods

Protection

gas: argon

Fig.2.9. WIG weld-brazing titanium 

parts on an aluminium beam
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Oxygen-

acetylene

flame brazing

process

Filler alloy:

B-Ag40CuZnSn

flux-coated

rod, 2.0mm

diameter,

according to

EN ISO 17672

and EN 1045

Measuring

gases and

fumes

Fig.2.10. Brazing of  steel sheets, 

with monitoring the concentration of  

gases and fumes
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1. The new ecological filler alloys for soldering and

brazing, respectively the solder S-Sn90In7Ag3

and the brass B-CuZnSnSiMn have been

elaborated by the Mining and Metallurgy Institute

- MMI Bor, Serbia, partner of the Ecosolder

project.

2. The soldering and brazing procedures for the

presented applications have been elaborated and

executed in a program of experiments by the

National Research & Development Institute for

Welding and Material Testing - ISIM Timisoara,

Romania, the lead partner of the Ecosolder

project.

3. Conclusions
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3. Visual examination, according to EN 12799:2000

[17], of the brazed joints was carried out by ISIM.

The appearance of the joints is adequate and no

defects have been detected.

4. Metallographic analysis according to SR EN

12797, SR EN ISO 18279 and SR 5000-97, Vickers

hardness test according to SR EN ISO 6507-1 and

shear test according to SR EN 25239-4;5 have

been performed by ISIM, for the brazed joints.

The results are adequate.

5. The partners of the Ecosolder project

recommend the presented applications for the

target groups of the industry and services.

3. Conclusions (continued)
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