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SECO/WARWICK is one of the 
world’s most experienced and 
innovative furnace manufacturers 
with over 200 CAB Brazing 
Systems installed worldwide. 
 Our commitment to quality 
products begins in engineering 
and continues through the 
complete installation of your 
system, including aftermarket 
support. ISO 9001 certifi cation in 
our global manufacturing facilities 
ensures our high-quality standards 
are adhered to throughout the 
manufacturing process. 

 Controlled atmosphere brazing of 
aluminum (CAB), using a noncorrosive 
fl ux, is the preferred process for 
manufacturing aluminum heat 
exchangers. Since entering this fi eld 
in 1983, SECO/WARWICK has led the 
development of advanced technology 
in the continuous fl ow brazing process. 
Capitalizing on over 100 years of furnace 
design experience, SECO/WARWICK has 
driven innovations such as:

• Improved muffl e design
• Convection heating technology
• Continuous atmosphere control systems
• ACCUBRAZE® PC/PLC controls
• Prioritized heating control systems 
 including bayonet element design, 
 sinuous loop and gas fi red systems
• Energy saving designs
• System rebuilds and upgrades
• Feasibility studies

 These innovations, along with others, 
have led to the design of a variety of 
brazing furnace systems to meet the 
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growing demand for aluminum brazing. 
Each of these systems provides unique 
benefi ts based on the size and scope 
of a manufacturer’s individual brazing 
needs. Custom engineered solutions 
range from small batch vacuum purge 
brazing systems and semi-continuous 
systems for infrequent demand, to large 
scale continuous based furnace systems 
designed to deliver effi cient, fl exible 
throughput on a continuous basis. 
SECO/WARWICK will complete the 
offering with all the support services 
necessary to ensure a smooth start-up 
of your new system.

CAB Process Advantages 
The controlled atmosphere brazing 
(CAB) process heats a product to brazing 
temperatures while maintaining uniform 
temperatures within the product in an 
oxygen-free nitrogen atmosphere. During 
furnace brazing, a brazing sheet (fi g. 1) of 
aluminum/silicon alloy plate (cladding) is 
heated to a liquid state and fl ows to form 
aluminum joints or fi llets. A sample of a 
fi llet is shown in fi gure 2. Figure 3 shows 
an Al - Si phase diagram giving reference 
to the different alloys used for CAB 
brazing with temperatures of the liquid 
phase for each. (Note: AVB is aluminum 
vacuum brazing).

Wall thickness
0.5 mm typical

2 mm typical

12 - 34 mm
typical

Micro-Extruded Tube MET
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Controlled atmosphere
brazing’s advantages 
include:
• Accepts a less demanding dimensional 
 fi t-up
• Flux is noncorrosive, requiring no post 
 braze cleaning
• Less capital intensive compared to 
 vacuum brazing
• Continuous fl ow for high volume 
 throughput

Although heat exchangers such as 
radiators, condensers, oil coolers, 
evaporators, heaters, and charge air 
coolers for the automotive industry 
dominate current demand, other 
applications continue to lend themselves 
to aluminum brazing. Consumer 
applications for air conditioners and 
various appliances will benefi t from this 
process. Other emerging innovations 
with unclad braze sheet, micro-extrusion 
technology, and combination heat 
exchangers ensure the continuation 
of the CAB process far into the next 
decade. The future is bright for smart 
investment in technology that is 
positioned for strong growth.

Active Only® Semi-continuous 
CAB Brazing Overhead view of CAB furnace line under construction

Alloy Melt Range °C 
1350 Liner ............................................... 646 - 657
3003 CAB Core........................................ 643 - 654
3005 AVB Core ........................................ 638 - 657
6061 Fittings ........................................... 638 - 652
4343 CAB & AVB Clad ............................. 577 - 612
4045 CAB & AVB Clad ............................. 577 - 599
4047 CAB & AVB Clad ............................. 577 - 582
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Figure 3

Figure 2

Braze alloy cladding typical 4343

Clad 
.002” -
.005”
typical

Braze alloy cladding typical 4343

Core

Air center

Braze fi llet

Figure 1
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Controlled Atmosphere 
Brazing Process

A fully confi gured CAB furnace 
system includes an aqueous 
washer or thermal degreaser, a 
fl uxer unit, a dry off oven, and 
the CAB furnace. These systems 
can be confi gured in an in-line, a 
continuous rectangular line, or a 
U-shaped line to meet your plant’s 
installation space requirements.

Aqueous Washing
An alternative approach to cleaning the 
products is to use a multi-stage washing 
unit. The washer will remove the oils, dirt 
and aluminum fi nes that could be present 
from the fabrication stages. The product 
is transported on a stainless steel belt 
through an automatic pre-wash, wash, 
rinse and blow-off cycle. As the product 
exits the fi nal rinse stage, it enters an 
ambient blow-off section where a series of 
air knives strip the excess water off of the 
part prior to the fl uxing process.

Thermal Degreasing
A Thermal Degreasing Oven will thermally 
remove the lubricating oils present on 
the heat exchanger from prior fabrication 
stages. The assembled and fi xtured 
product will be placed on the oven 
conveyor for processing. The oven will 
typically operate at 250 – 300°C to
vaporize the oils. If light evaporative 
oils are used in the process, the vapors 
from the products are oxidized in the 
combustion chamber. If heavier lubricating 
oils are used, an incinerator at the oven 
exhaust may be required. The products 
must then be cooled back to ambient 
temperature prior to the fl uxing process.

Aqueous Washing Thermal Degreasing

Continuous operating CAB furnace with fi ve preheat and fi ve braze zones



5

Flux Application
SECO/WARWICK’s continuous fl ow 
two-station fl uxer is built on a rugged 
steel channel frame and surrounded by 
stainless steel plate.
 The fl ux applicator is the latest in design 
to apply the fl ux mixture directly to the 
body part or header as your specifi cations 
require. Once applied, a series of 
adjustable, powerful air knives, positioned 
over and to the sides of the conveyor, strip 
away the excess fl ux from the part. 
 The complete system includes 
necessary pumps, strainers, inlet and 
outlet pressure gauges, adjustable 
discharge spray manifold headers and 
nozzles, two portable stainless steel 
fl ux totes with agitators, a recirculated 
fl ux blow-off complete with air knife, 
a mist eliminator and exhaust fan, a 
variable speed conveyor drive, and all 
the necessary piping to make a single 
connection complete with valves. The unit 
has a pre-wired control cabinet complete 
with main disconnect switch interlocked 
with the door for safety. 
 Products requiring internal fl uxing will 
require special consideration depending 
on the heat exchanger design.

Dry Off Oven
The dry off oven is the fi nal preparation 
before brazing. 
 Our ovens are built of an aluminized 
steel exterior shell and a stainless steel 
internal skin fi lled with industrial insulation. 
The oven’s internal components are 
constructed of stainless steel to ensure 
a long working life. Heat is provided by 
electric, propane, or a natural gas fuel 
source. 
 The parts are conveyed into the oven, 
where they are heated and dried prior to 
brazing. The air is heated in an air supply 
chamber and then forced up through the 
work. The hot air is collected at the top 
of the oven and recirculated back to the 
heat source for use in the oven again. 
All duct work and fans are constructed 
of stainless steel. The oven temperature, 
over temperature control, and all pertinent 
machine controls are mounted in the 
system control panel.

CAB Furnaces
The controlled atmosphere brazing 
process uses a noncorrosive fl ux to 
reduce the tenacious aluminum oxide over 
layer that forms on the heat exchanger 
aluminum surface. SECO/WARWICK 
CAB furnaces provide the pure nitrogen 
atmosphere and temperature profi le 
necessary to promote the formation of 
braze fi llets between the fi n and tubes 
and the tube to header joints of aluminum 
heat exchangers.

 The following furnace designs are 
available to produce a variety of parts in 
large or small volume production runs:

• Radiation CAB furnace
• Convection/Radiation CAB furnace
• Convection CAB furnace
• Active Only® CAB furnace
• Vacuum purge furnace

These brazing furnace systems are 
covered in detail in the following pages. 
Whether you need a small quantity 
of prototype parts or your business 
demands high volume production of 
various sizes and types of aluminum 
parts, SECO/WARWICK will custom 
engineer your controlled atmosphere 
brazing furnace system.

Fluxer Dry Off Oven CAB Brazing Furnace System
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Radiation CAB Furnace

A radiation braze CAB furnace is an ideal 
method for brazing similar size products 
in a continuous fl ow environment. If you 
intend to produce a single or only a few 
variations of that product, a radiation 
furnace system makes sense. 
 This furnace is designed to use a 
heated muffl e to braze the product. Our 
design includes proportionally controlled 
electric heating elements to heat the 
muffl e, which in turn provides the radiant 

heat to the products. Natural gas fi red 
combustion systems are available as 
an option. Temperatures are controlled 
uniformly throughout the length of the 
furnace by several independently heated 
zones.
 Muffl e design is quite important to 
the overall effi ciency of the system. 

Entrance Chamber Braze Chamber Water Jacket
Cooling Chamber

Exit Chamber Air Blast Drive Table

Furnace type
Radiation

braze
Convection preheat/

radiation braze
Convection

braze

Time to braze High Medium Low

Product intermixing Low Medium High

Temperature uniformity Medium Medium/High High

Atmosphere consumption Low Low Medium

Required maintenance Low Low Medium

Brazing effi ciency Medium Medium/High High

Flexibility Low Medium High

Cost Low Medium High

SECO/WARWICK manufactures 
its muffl es with the high level of 
craftsmanship the process demands. 
Radiation CAB furnaces are very effi cient 
with respect to the consumption of the 
nitrogen atmosphere and require less 
maintenance compared to the other 
CAB methods.

1250
950
650
350
50

250 ˚F

1130 ˚F
700 ˚F

Temperature ˚F

Profi le

Time - Length

Burner/
Element

Over-
temperature 
TC

Atmo-
sphere
Flow

Flat 
Mesh
Belt

Radiation Brazing
Chamber Cross-Section

Burner/
Element

Temperature
Control TC

Muffl e

Furnace
Insulation

Muffl e
Supports
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When your brazing needs are more 
diverse, a combination convection 
preheating and radiation brazing 
furnace system could be your answer. 
The addition of convection preheating 
improves the furnace’s overall fl exibility, 
enabling manufacturers to run product 
of different mass and dimension in 

the same cycle. This type of system is 
more forgiving when running production 
intermittently.
 The initial heat zone, in the above 
graphic, uses both convection and 
radiation heat to uniformly preheat an 
assortment of products. Once preheated, 
the product moves into the radiation 

brazing section, where the product 
is brought to and held at a uniform 
temperature to allow the clad materials to 
melt and form a joint.
 All of our continuous CAB furnaces use 
a variable speed drive and a stainless 
steel mesh belt to move product.

Convection/Radiation 
CAB Furnace

Furnace type Radiation braze
Convection preheat/

radiation braze
Convection

braze

Time to braze High Medium Low

Product intermixing Low Medium High

Temperature uniformity Medium Medium/High High

Atmosphere consumption Low Low Medium

Required maintenance Low Low Medium

Brazing effi ciency Medium Medium/High High

Flexibility Low Medium High

Cost Low Medium High

Entrance Chamber Preheat Chamber Water Jacket
Cooling Chamber

Exit Chamber Air Blast Drive TableExhaust
Chamber

Braze Chamber

1250
950
650
350
50

250 ˚F

1130 ˚F

700 ˚F

Temperature ˚F

Profi le

Time - Length

950 ˚F

Preheat Section

Burner/
Element

Control TC

Burner/
Element

Convection 
Preheat
Muffl e

Insulation

Muffl e
Supports

Overtemp TC

Airfl ow
Baffl e

Convection Preheat
Fan (centrifugal)
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Convection CAB Furnace

A pure convection heat controlled 
atmosphere furnace system is the most 
effi cient means to braze a wide variety 
of products in the shortest possible cycle 
time. Product throughput is the name of 
the game here. 
 SECO/WARWICK convection furnaces 
maintain excellent temperature uniformity 
to within ± 5 degrees F. Convection heat 
transfer is used to bring the entire part 
to brazing temperature in a recirculated 
nitrogen atmosphere. 
 A convection system takes less fl oor 

space due to its shorter overall length 
when considering furnaces of similar 
production throughput. Cycle heating 
times can be as low as 5 minutes, while 
mixing loads with diverse products. 
These furnace systems are popular in 
the automotive industry where installation 
space requirements are at a premium 

Entrance Purge Chamber Convection Chamber Water Jacket
Cooling Chamber

Exit Chamber Air Blast Drive Table

and intermixing of various size products 
is the norm. Convection systems show 
great promise in emerging applications, 
making them a solid investment for the 
future. A convection CAB furnace is the 
most effi cient means to braze large heat 
exchangers used in the heavy duty and 
off-road industry.

Furnace type
Radiation

braze
Convection preheat/

radiation braze
Convection

braze

Time to braze High Medium Low

Product intermixing Low Medium High

Temperature uniformity Medium Medium/High High

Atmosphere consumption Low Low Medium

Required maintenance Low Low Medium

Brazing effi ciency Medium Medium/High High

Flexibility Low Medium High

Cost Low Medium High

1250
950
650
350
50

250 ˚F

1130 ˚F
700 ˚F

Temperature ˚F

Profi le

Time - LengthConvection Chamber 
Cross-Section

Control TC

Overtemp TC

Burner

Air Flow
Baffl e

Burner

Insulation

Convection Fan (axial fl ow)

Convection Muffl e

Exhaust
Flue

Muffl e
Supports

Mesh
Belt
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The Active Only® furnace system is 
designed to operate on a part-time 
basis. The furnace can be brought up to 
brazing temperature from ambient and 
conditioned with a proper atmosphere in 
a very short time. This semi-continuous 
system allows for variable heating and 
cooling rates, depending on indexing 
times. This furnace can braze the widest 
variety of heat exchangers with lower 
production requirements. 
 Our Active Only furnace is based on a 
six step indexing cycle. The six indexing 
positions include the load table position, 
the dry off oven, the entrance purge 
chamber, the patented convection brazing 

chamber, the water jacketed cooling/exit 
purge chamber and the airblast chamber. 
The product runs in a horizontal position 
with an infi nitely adjustable dwell time 
based on the hearth load and load 
confi guration. A thermocoupled work zone 
monitors recovery time when the load is 
run intermittently. 
 This system includes innovative 
features to improve brazing effi ciency. 
The furnace ensures a uniform preheat 
of product through a patented muffl e 
confi guration. It maintains a low 
consumption of the nitrogen atmosphere, 
is electrically or gas effi cient, and is 
completely computer controlled.

Control TCExcess Temp TC

Burner/
Elements

Fan 
Speed
Control
TCs

Muffl e
Supports

Convection Fan
(axial fl ow)

Convection
Muffl e

Air Flow
Baffl e

Exhaust
Flue

Burner

Insulation

Brazing Chamber

Active Only® Convection 
CAB Furnace

Drive Table Dry-off Oven Convection Chamber Water Jacket Cooling/
Exit Purge Chamber

Air BlastEntrance Purge Chamber

(Left) Convection heating with accurate 
temperature control and uniformity 
are essential when running loads with 
varying masses and confi gurations. 
The ACTIVE ONLY furnace is controlled 
by a PC/PLC based system utilizing 
ACCUBRAZE® software to compensate 
automatically for the different load sizes.

(Right) 1. Light-weight heat exchanger. 
2. Heavy-duty heat exchanger.
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600˚C

1

2

14 min. 22 min.

The cycle time for various loads controlled 
automatically by accubraze system. 
Similar temperature profi le around brazing phase
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SECO/WARWICK’s Worldwide 
Aftermarket Parts and Service
SECO/WARWICK can provide fi eld technicial support and replacement parts for 
all equipment manufactured by both SECO/WARWICK and Camlaw Ltd. We have 
successfully provided both parts and rebuild services for other manufacturers as 
well. Technicians are available for equipment breakdowns, rebuilds, upgrades, 
relocating equipment, trouble shooting, and preventative maintenance. SECO/
WARWICK specializes in providing furnace parts of all types including bayonet 
heating elements, sinuous loop heating elements, fan assemblies, thermocouples, 
muffl es, mesh belts and short cycle fabrications.

1

2

3

The vacuum purge batch CAB furnace is 
an advanced hot wall, front loading retort 
furnace with vacuum purging especially 
designed for aluminum brazing. The 
standard furnace hot zone is 600 mm 
x 600 mm x 900 mm (24” x 24” x 36”), 
however SECO/WARWICK can custom 
engineer furnaces to suit the application. 
 This furnace has a compact design with 
an internal recirculation fan and external 
cooling air blower. The packaged furnace 
system consists of the heating system, 
vacuum pumping system, nitrogen system 
and atmosphere controls. The brazing 
cycle begins with vacuum purging of the 
stainless steel retort with N2 backpurge, 
followed by fast and uniform heating up to 
brazing temperature. When the soak cycle 

is complete, the cooling cycle is initiated.
 The advantage of a vacuum purge 
batch furnace is that it is always ready for 
work at room temperature and it is cold 
when the cycle is completed. No pre-
heating is required. 
 For highly sophisticated R & D 
requirements, a special version vacuum 
purge CAB furnace is available. This 
special design enables precise control of 
the heating and cooling speeds during 
the entire cycle. Atmosphere conditions 
like oxygen and/or dewpoint can be set 
on the defi ned level. This batch type 
furnace allows the user to simulate a wide 
range of brazing conditions that would be 
experienced in a continuous furnace.

Vacuum Purge Brazing Furnace 
For low volume brazing production or prototyping
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SECO/WARWICK Group: 
Global Manufacturing Capabilities

SECO/WARWICK
SECO/WARWICK is one of the world’s leading furnace manufacturers with an impressive record of 

design and process developments in CAB Brazing. The global SECO/WARWICK Group provides 

quality products designed and manufactured in our ISO 9001 Certifi ed facilities in Northeastern 

United States, Central Europe and China.

SECO/WARWICK Corporation: Based in Northeastern United States, SECO/WARWICK operates a 

10,200 square meter (110,000 square foot), fully equipped manufacturing facility.

SECO/WARWICK S.A.: SECO/WARWICK S.A.. and ELTERMA S. A. operates with 23,000 square 

meters of manufacturing space, conveniently located in Central Europe.

SECO/WARWICK (Tianjin) Industrial Furnace Co. Ltd.: Tianjin Kama Electric Thermal Equipment 

Manufacturing Co. Ltd. was established in 1992 and occupies a 22,062 square meter lot located 

north of Tianjing City Industrial area near Bao Hai in Mainland China. 

A. SECO/WARWICK manufacturing facility, Meadville, PA

B. SECO/WARWICK S.A., manufacturing facility, Poland

C. ELTERMA S.A., manufacturing facility, Poland

D. SECO/WARWICK (Tianjin) Industrial Furnace Co. Ltd. manufacturing facility, China

4

Aftermarket images:
1. Radiation Muffl e
2. Bayonet Heating Element
3. Sinuous Loop Heating Elements
4. Convection Muffl e US Patent #5,271,545

5. Mesh Belt Replacement
6. Furnace Curtain

D

C

B

A
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Our Mission
SECO/WARWICK Corporation will pursue market leadership 
by being an innovative, customer focused global company 
delivering heat transfer equipment and services with 
exceptional quality and value. Our mission is to create value 
for our stakeholders and opportunities for our employees by 
promoting a global perspective and ongoing growth.
 
SECO/WARWICK Corporation
P. O. Box 908, 180 Mercer St.
Meadville, PA 16335-6908
Phone: 814-332-8400; Fax: 814-724-1407
E-mail: info@secowarwick.com
www.secowarwick.com

SECO/WARWICK S.A.
Sobieskiego 8, 66-200 Swiebodzin, Poland
Phone: +48-68-3820-500; Fax: +48-68-3820-555
E-mail: info@secowarwick.com.pl
www.secowarwick.com.pl

ELTERMA S. A.
Swierczewskiego 76, 66-200 Swiebodzin, Poland
Phone: +48-68-3819-800; Fax: +48-68-3819-805
E-mail: lzt@elterma.com.pl
www.elterma.com.pl

SECO/WARWICK (Tianjin) Industrial Furnace Co. Ltd.
Beisunzhuang Village Jinwei Road, Beichen 
District,Tianjin,China 300402
Phone +86-22-86853179; Fax +86-22-86853956
info@secowarwick.com.cn
www.secowarwick.com.cn

The latest design, materials and equipment specifi  cations 
should be obtained from the company before any reliance is 
placed on the enclosed because changes may occur due to 
product improvement.

© SECO/WARWICK 2007 • Seneca Printing/2M/7-07 • Printed in U.S.A


