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Part 3 - DURABILITY & RELIABILITY

FAILURES IN HEAT EXCHANGERS

Today’s vehicle manufacturers demand not only high thermal
performance but also problem-free and durable heat
exchangers. To them, heat exchangers should have high
mechanical strength because the largest rejection and warranty
claims these manufacturers receive in aluminium heat
exchangers are due to leakage within just one year of usage.

One area of improvement that truck manufacturers are looking
for is a greater resistance against corrosion.

WHAT BUS MANUFACTURERS SAY

NEASONS FOR FAIEURES

TUBE-TO-HEADER LEAKS

FIN DETERIORATION

FIN BOND FAILURE

CORROSION

a new, better process
to make heat exchangers

[ As a heat exchanger is subject to harsh conditions -
high pressures, high temperatures, corrosive fluids and

environmental influences - its quality directly affects the

functionality of vehicles ]
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SOLUTION: CURPROUBRAZE TECFHNOLOE Y

HIGHER DURABILITY & RELIABILITY

GREATER CORROSION RESISTANCE

The corrosion resistance of CuproBraze heat exchangers is better than that of soldered heat exchangers
and very competitive to aluminium ones. In salt containing environment, CuproBraze shows clear superiority
over other types of heat exchangers

Using special alloys developed for CuproBraze heat exchangers the galvanic differences in the core have
been practically eliminated. New coating technologies have also been developed to withstand environmental
factors after further downgauging of materials.

To verify the corrosion resistance, CuproBraze heat exchangers have been subjected to the following
rigorous tests:

Fig 1: REP Test Results 336 Hours

Soldered CuproBraze® Aluminium

[0 REP (Road Environment Pollutant) TestO

Fins: Moderate corr. Fins: Moderate corr. Fins: Moderate local corr.

Joints: Moderate Joints: Slight moderate local corr.
corr.
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Figure 1 shows the results of a 336-hour REP test. Unlike [
aluminium, CuproBraze showed no corrosion at the joints.

Fig 2: Salt Spray Test Results 774 Hours

Soldered CuproBraze® Aluminium

*[] Salt Spray Testl

Figure 2 shows the results of a 744-hour salt spray test. In O Fins: Moderate corr. Fins: Slight to Fins: Moderate corr.
. . . Joints: Moderate corr. moderate corr.
comparison to aluminium, CuproBraze showed no corrosion on [ Tubes: Slight corr. Tube: Slight corr.

the tubes and relatively little corrosion on the fins.
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SOLUTION: CUPROBRAZE TECHNOLOGY - cont'd

Fig 3: SWAAT Test Results 336 Hours

Soldered Aluminium

[ SWAAT (Sea Water Acetic Acid Test)[

Figure 3 shows the results of a 336-hour SWAAT. The results O
show slight to moderate corrosion on the fins for CuproBraze as [

compared to moderate corrosion on the joints for aluminium. Soints: Moderate corr Fins: Sight 0 Joints: Moderate

moderate corr. local corr.

[ ... a special kind of dedicated slurry has been used : :’ : :

for tube/header joints, which provides these joints

the strength to withstand high stresses and

ensure leak-proof performance ]
Soldered Aluminium

Joints: Moderate Joints: Moderate
local corr.

Joints: Moderate

Fins: Slight corr.
dezincification local corr.
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Tubes: Slight

HIGHER STRENGTH
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SOLUTION: CUPROBRAZE TECFHNOLOEY - conild
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*[J Lower thermal stresses(]
Copper and brass have lower thermal expansion than aluminium. This creates less thermal O
stresses both in the manufacturing process and in the final application of the heat exchanger.

(] Withstands internal pressure [J

The thin gauge high strength materials make the heat exchangers more flexible thus 0
reducing stresses.

Fig 6: CAC cross section Fig 7: Al Case, Cut 1 Fig 8: Cu Case, Cut 1

[ A copper/brass heat exchanger is less sensitive to a bad coolant than

an aluminium heat exchanger is.... Copper and brass are much stronger

and less temperature sensitive than aluminium. ]
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CONCLUSION

It is clear that all vehicle manufacturers are no longer satisfied with the durability and reliability
of existing aluminium heat exchangers.

This is because heat exchangers are subject to high temperatures, pressures and corrosive
environments and thus need to have higher corrosion resistance and strength than current
aluminium heat exchangers. R
The solution is to use CuproBraze technology in the manufacture of heat exchangers. The cupronnﬂe®
combination of copper and brass in such heat exchangers offers higher corrosion resistance

and greater strength.




