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Technology development
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+ Stainless steel

Copper is an outstanding heat conductor.

CuproBraze is an industrial process to 
manufacture heat exchangers.

Durable heat exchangers with an 
environmentally friendly process.

What is CuproBraze?
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Benefits vs. soft soldering

V Stronger cores

V No lead

V Better corrosion resistance

V Cleaner process

V No fluxing stage
> No rinsing
> No waste water treatment

V Charge Air Cooler production possible

I
Soldered

Copper/Brass

I
Soldered

Copper/Brass
III

CuproBraze®

III
CuproBraze®

Note: Better tolerances on components required!

Benefits vs. brazed aluminium

Materials
V Conductivity

V Thermal expansion

V Antimicrobial

V Specific heat

V Strength at elevated 
temperatures

Process
V Mixed production 

V No fluxing stage
>No rinsing
>No water treatment

V Smaller investment

Field service
V Durability

V Spring-back

V Corrosion resistance

V Repairability 

V Less fan noise and 
energy

Environmental
V Recyclability

V No waste waters

V Energy savings
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Special materials retain their strength at 
brazing temperature

Hardness - Copper
after 2 min annealing
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Material compositions (%)

Paste
Foil

Ni 4.2, Sn 15.6, P 5.3
Ni 7.0, Sn 9.3, P 6.5

-
-

74.9
77.2

Joints

Strip, sheetNi 33364
Headers
Side supports
Tanks

Thin stripFe 11485Tubes

Thin stripCr 0.2-99.8Fins

Delivery formAdditional elementsZnCu

Copper for fins – SM0502

• Copper with 0.2% Cr.

• Precipitation hardening.

• Finely dispersed CuCr particles prevent 
softening (recrystallization)

• Particle size 2 nm

• Normal temper for corrugated fins and 
soft temper for turbulators

• Brazing cycle brings up the conductivity

Normal temper

Soft temper

Brass for tubes – SM2385 (C6640)

• CuZn15 with Fe
- no dezincification
- no stress corrosion

• Precipitation hardening
• Finely dispersed Fe particles 

prevent softening (recrystallisation)
• Particle size 0.2 µm
• Tubes made by HF welding

Radiator tube

CAC tube
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Brass for headers, tanks and side supports –
SM 2464 (C74400, CuZn36Ni3)

Excellent formability!

Brazing filler alloy OKC 600 powder

As noble as brass > 
No galvanic corrosion.

About 3 times stronger 
than soldered joints.

Tube

Fin

The powder is mixed to paste

Material comparison

against core melting

35030300oCSafety margin in brazing operation

> 14006439151083oCMelting temperature

500963377J/kg oKSpecific heat

11 - 1923.619.916.5µm/moCThermal expansion

at elevated temperature 260oC

> 4756931290270MPaTensile strength

at room temperature

> 48514540435330MPaTensile strength 

3 - 24(160)222(120)377W/m oCThermal conductivity

7.8 - 82.758.538.95g/cm3Density

tubefintube fin

Stainless 
SteelAlAlBrassCuUnitProperty

Strength at elevated temperatures
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CuproBraze

Aluminium

Corrosion testing

Ref: SAE 2001-01-1718

Aluminum CuproBraze

SWAAT Salt spray

Marine atm.

The core has spring-back

vs. soft soldered

Al stays in twisted position
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Fatigue resistance of single tube/header joint

+/- 1 mm

CuproBraze

Aluminium

The new materials 

provide a sound basis for building 

durable heat exchangers!

More info:
www.cuprobraze.com

www.luvata.com
Luvata’s CuproBraze Brazing Handbook

markku.ainali@luvata.com

Summary
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Successful brazing with 
amorphous metal foils

VITROBRAZE

Dr. Dieter Nuetzel
Vacuumschmelze GmbH & Co.KG, Hanau
Dubai 2009 Special Technology Seminar

VACUUMSCHMELZE (VAC) is one of the world's    
leading manufacturers of advanced magnetic and     
special materials and value added products.

•
Hanau

VACUUMSCHMELZE GmbH & Co.KG

Headquarter Hanau, Germany

Production sites Slovakia, Finland,
Malaysia, China

Employees 4 500
Annual sales 320 million Euro (2008)

Website www.vacuumschmelze.com

Products & Markets
VACUUMSCHMELZE products will be used in
Á Automotive and Transportation applications
Á Drive technology
Á Installation and Telecommunication 
Á Medical technology

Materials Division of VAC supplies
Á Soft-magnetic alloys
Á Hard and semi hard magnetic alloys
Á Amorphous and nanocrystalline materials
Á Spring alloys
Á Sealing alloys
Á Brazing alloys

VAC is the leading supplier of Ni-, Fe-, and Cu-based brazing foils 
VITROBRAZE for joining mainly stainless steel and Cu-alloys 

Brazing filler materials of VAC: VITROBRAZE

Typical application of VITROBRAZE

Á Exhaust gas recirculation cooler, metallic exhaust gas catalysts and 
particle filter for automobiles, trucks and off-road vehicles 

Á Plate type heat exchanger for industrial and domestic applications

Á Cuprobraze radiators and charge air coolers for trucks, off-road 
vehicles and locomotives

VITROBRAZE brazing foils
Á Production by “Rapid solidification 

Technology”

Á Only manufacturing route to make the 
Cuprobraze brazing alloys in 
form of a foil

Á VITROBRAZE properties:
Á Completely metallic
Á Completely dense
Á No organic components
Á Ductile and bendable 

Á Forms of VITROBRAZE: 
Foil / Strip / Sheet / Preform

Benefits of amorphous brazing foils

Brazing powder / paste Brazing foil VITROBRAZE

Before  
brazing

100 µm
20 - 30 µm

After 
brazing

15 - 30 µm20 - 40 µm
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Benefits of VITROBRAZE brazing foils

Á Ductile foil with a homogenous thin thickness of 20 – 40 µm

Á Organic free brazing / No contaminating residues

Á Homogenous and consistent brazing results

Á Precise metering of the brazing material

Á Only little shrinkage of the brazing layer during brazing

Á Unlimited storage possible

VITROBRAZE generates
Á High quality, complete dense joints 

without any defect  

Á Consistent, high performance 
brazing joints

Cuprobraze brazing joints using VITROBRAZE

Á Brazing foil and paste can be used together in one brazing procedure 

Á Best brazing results with the foil and paste will be reached at a brazing 
temperatures of 650-660°

100 µm

Cuprobraze applications 
using VITROBRAZE 

VZ2250 / VZ2255

Cuprobraze radiators using VITROBRAZE 

VITROBRAZE:
Á Easy handling of the brazing material
Á Easy assembling of the core
Á High quality brazing joint
Á Consistent brazing results 

100 µm

Cuprobraze charge air coolers using VITROBRAZE 

Cuprobraze charge air coolers / oil coolers:

Á Inner/internal fins for improved integral strength 
and pressure resistance   
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Benefit of Cuprobraze versus Aluminium

Cuprobraze charge air cooler using VITROBRAZE 

VITROBRAZE is an excellent 
solution for inner fin brazing

Different tube and inner fin designs

VITROBRAZE brazing foil
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VITROBRAZE brazing foil generates complete dense, high 
performance in-tube brazing joints

100 µm

Charge air cooler in-tube brazing with VITROBRAZE Cuprobraze Locomotive application using VITROBRAZE

VITROBRAZE: Easy brazing with consistent results for big radiators

Multi-tube radiator 
to be brazed with 

one strip of            
brazing foil

Big multi tube Cuprobraze radiators

Cuprobraze Locomotive application using VITROBRAZE
Cuprobraze Locomotive cooling module

Cuprobraze cooling module save 
weight versus a traditional 

locomotive plate fin radiatorPhotographs courtesy

Cuprobraze Locomotive application using VITROBRAZE

Cuprobraze square wave fin design 
offers excellent properties relating 
robustness and durability 

Cuprobraze Locomotive Air to Air After Cooler (ATAAC)

Photographs courtesy

Motivation using VITROBRAZE foil /Customer statements

Á VITROBRAZE generates homogeneous and consistent brazing results

Á By using VITROBRAZE we do not need invest in equipment 
(“investment friendly solution”)

Á Our volume at the moment will not justify the investment in equipment

Á VITROBRAZE provides maximum flexibility for our low and mid volume production

Á We reach excellent brazing results even without long term experience in brazing

Summary

Á VITROBRAZE brazing foil is an advantageous brazing material for Cuprobraze

Á Foil form offers manifold advantageous for handling and assembling

Á VITROBRAZE generates high quality consistent brazing joints

Á VITROBRAZE is an excellent solution for in-tube brazing  

Á VITROBRAZE is an established brazing material for Cuprobraze radiators and charge 

air coolers especially for trucks, off-road vehicles and locomotives
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Customer service for VITROBRAZE / Cuprobraze

Dr. Dieter Nützel
Tel: +49-6181-382071

Fax: +49-6181-3882071

Dieter.Nuetzel@vacuumschmelze.com

Susanne Ganz
Tel: +49-6181-382668

Fax: +49-6181-3882668

Susanne.Ganz@vacuumscmelze.com

www.vacuumschmelze.com

VAC BRAZING TEAM:

VAC offer full support with sampling, analysis and technical advice during 
prototype, ramp-up and mass production phase
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Process, Quality Control and
Production Machines

Umicore company profile
Process
Paste & application
Key parameters 
Quality control
Production machine matrix

Agenda

The Dubai 2009 Special Technology Seminar

Umicore BrazeTec company info

Umicore BrazeTec is a leading manufacturer of high-quality brazing alloys 
and solders, pastes and fluxes.
Its products are used to manufacture a wide range of products, from 
simple everyday objects to high-grade tools and industrial products. 

Umicore produces manufactures and sells products through a global sales
and logistics organization and has production facilities in 
Hanau (Germany), 
Vicenza (Italy), 
Glens Falls (USA), 
Sao Paolo (Brazil) 
and Yangzhong (China).

The Dubai 2009 Special Technology Seminar

Umicore BrazeTec company info

Using its years of experience and expert knowledge of brazing and 
soldering processes in specific sectors of industry, Umicore’s own  
Brazing Center develops solutions customized to the requirements of 
individual clients and develops techniques for joining metallic materials, 
hard metals and ceramics.

The most recent developments of Umicore concern brazing alloy pastes 
for the CuproBraze process and pastes for brazing of stainless steel 
components. The pastes developed by Umicore can be applied by 
different application techniques such as spraying, roller coating, 
dispensing and screen printing. 

Umicore is the world leading producer of pastes for the CuproBraze
process.

The Dubai 2009 Special Technology Seminar

Composition of a brazing paste

Proporties of filler metal
Gas atomized powder, spherical
Grain size: < 90 µm; 
average particle size 15 - 30 µm

CPO 600 (OKC 600)
Cu rem.; Sn 15,6; P 5,3; Ni 4,2 
Melting range: 590-610 °C

CPO 610
Composition similar to CPO 600
Melting range: 595-620 °C

The Dubai 2009 Special Technology Seminar

Environmental issues

Brazing alloy
• Lead free

Brazing paste
• Flux free for fin to tube joint
• Solvent evaporation during drying 

process
• Organic decomposition during brazing
• Exhaust gas treatment according to 

local legal requirements
Aftertreatment

• No rinsing step required

CuproBraze heat exchanger
• Recyclable 


