Budweg’s surface treatment of the caliper housing is performed in an in-house galvanization tanks.

CORROSION NEVER SLEEPS
At Budweg Caliper, used brake calipers are
re-manufactured into new sparkling units in a
unique surface finishing process that utilises the
company’s years of experience in extending the
life-span and durability of brake calipers for the
automotive after-sales market.
Re-manufacturing brake calipers is a labour-intensive task, and at Budweg Caliper, the
process of cleaning and re-manufacturing the
calipers is still partly carried out by hand, which
provides a higher degree of product quality, as
every unit spends a significant amount of time
in the hands of an observant and well-trained
technician. At Budweg, no compromises are
made regarding the quality of the product (and
hence our customers’ safety), and part of what
makes the quality of Budweg’s products above
and beyond is the utmost care Budweg takes in
ensuring the flawlessness of the surface finishing treatments.
The importance of a durable surface treatment
Corrosion never sleeps, and metal corrodes no
matter what. In the case of brake-calipers, even
the smallest amount of rust can over a short
time-span develop into a major cause of defects and a potential safety hazard. Thus, it is
common sense to conclude that the durability
of a brake-caliper is significantly tied to the rate
that it corrodes, which is directly influenced by
the nature and quality of the surface treatment
applied to the caliper and its various parts. And
the surface treatment is one of the aspects of
caliper re-manufacturing that Budweg has mastered after many years of continuous improvements and product development:

- Typically, it is the cast-iron components of the caliper-body
that starts to rust initially and then spreads, which results in
the vehicle’s brake system malfunctioning. To prevent this, we
start out the surface treatment for Budweg’s caliper-bodies
with a zinc galvanisation, which is topped with a passivation
layer of trivalent Chromium (Cr 3+), which offers both great
durability and anti-corrosive properties, explains Budweg’s CTO, Bertel Ravn.
Testing the competition
Budweg of course tests samples of re-manufactured calipers for the anti-corrosive
properties in an industry-standard salt-spray
test to ensure that the surface treatment is
of excellent quality across the production.
Though, the testing facilities are not only used
for product development and quality control
of Budweg’s own products, but also to test the
quality of Budweg’s competitors’ products and
OE parts. Collecting this amount of test data
across a broad selection of caliper models and
parts is a time-consuming task, but it is the
level of product know-how and willingness to
consistently evaluate the competing products,
which has made it possible for Budweg to stay
at the fore-position as the preferred supplier of
re-manufactured quality brake calipers for the
aftermarket.
In the salt-spray corrosion tests, the Budweg
products generally comes out as providing the
best resistance and protection against both
white and red corrosion, which all boils down
to the quality of the surface treatment. In the
head-to-head testing between competing brake
caliper products and Budweg’s products, the
Budweg caliper housing generally develops no

Budweg’s Caliper housing vs. a Competitor’s Caliper housing after a 72 hours salt-spray test. As can be seen, the
Budweg housing is displaying almost no white rust.

white rust during the 72 hours salt spray test,
whereas competing aftermarket products generally show a significant development of white,
zinc-based rust on the essential areas of the
caliper housing.
- Our test show that Budweg’s products are very resistant to
both white and red rust. Budweg’s own internal standard of
quality is that we generally don’t accept any white corrosion
within 72 hours of salt-spray corrosion testing on the caliper
housing; whereas we quite often see that competing aftermarket products are more or less completely covered in white rust
from the zinc-oxidation within 72 hours, which over time gives
way to red rust. In the end, red rust will degrade the metal and
make the caliper non-functional, and not to mention potentially
dangerous and unfit to use for a brake-application, Mr. Ravn
explains.

New Pistons, Pins, and Bushings for the remanufactured calipers
While it certainly is important to ensure that the
caliper housing is in as good a shape as possible, neglecting any of the smaller moving parts
could easily be an unwanted stepping stone for
corrosion to spread to the functional mechanical surfaces of the caliper. To prevent any potential oxidation from the smaller moving parts,
Budweg always replaces the pistons, pins and
bushings with NEW high-quality corrosion-resistant parts during re-manufacturing.
But not all parts are equal, and the industry
has throughout the years used different surface
treatments for various parts, but especially the
brake caliper pistons are still manufactured
using various surface treatments depending
on the material of the piston itself. The most
common material used for the piston itself is
steel, but pistons made of aluminium, ceramic, and phenolic materials are also used for
some vehicle models; all with their own unique
requirements and specifications regarding
surface protection. During the re-manufacturing process at Budweg, every part is matched
to the OE product so that any calipers using a
less common construction/materials receive
matching components (with phenolic pistons
being the exception, as these are substituted
for chromed steel pistons during re-manufacturing). The various pistons used for re-manufacturing are likewise tested in a salt-spray
setup and compared with the performance of
competing products. For most of the salt-spray
corrosion tests performed on the chrome plated steel cylinders, the Budweg products does

not produce any base metal corrosion (red rust)
within a 24-hour test period, whereas the competing products generally display a significant
degree of deterioration and corrosion on the
functional areas within the 24-hour test period.
Budweg’s Bushings vs. Competitor’s Bushings after a 24hour salt-spray corrosion test.

Budweg’s piston vs. Competitor’s piston after a 24-hour
salt-spray corrosion test.

The bushings and guide pins used in the caliper are likewise subjected to the same 24-hour
salt-corrosion test as the pistons. And while
these minor parts are easy to forget, they still
present a very real risk of corrosion, which can
easily endanger the other mechanical parts of
the caliper. To avoid this, the critical bushings
used in Budweg’s calipers receive a surface
treatment of chemical nickel, which provides
a hermitically closed and durable surface. And
the results speak for themselves in the 24-hour
salt-spray corrosion test, where Budweg’s parts
does not show any corrosion (red rust) within
24-hours, whereas competing products are
much more affected, as most of the competing
products use a zinc treatment with no passivation layer (like chrome), which simply does not
have the same durable surface treatment as
Budweg’s products.

Silicone grease and lubricants keep corrosion at
bay
While the correct surface treatment will drastically reduce the rate of corrosion, Budweg
has further Budweg has further managed to
minimize the risks associated with corrosion
over time by optimizing one of the single-most
critical operations that has an immense anti-corrosive effect on the caliper: silicone grease and lubricants.
- Six years ago, we started applying a silicone grease to all the
critical parts (pistons, guide pins, bushings, and hand-brake
axles), and that has had the very positive effect of reducing
corrosion on our products and further minimizing the number of
claims we receive due to corrosion, states Mr. Ravn, CTO
of Budweg.
The future of anti-corrosive surface treatments
While Budweg currently uses the aftermarket
industry-standard Chromium passivation on
top of zinc-galvanisation for surface treating its
calipers, new methods for surface treatment
to reduce the harmful effects of corrosion has
recently been developed by OE-manufacturers
in the automotive industry.

Silicone grease enhances the protection against corrosion in the caliper and its moving parts.

- The OE manufacturers are currently moving towards a
nickel-zinc surface, which triples the life-time of the surface
treatment. At Budweg, we are fully aware of the recent developments within surface treatments in the automotive industry,
and we are in dialogue with the industry concerning these new
types of surface treatments, so that we may be able to offer a
similar product in the future, states Mr. Ravn.

Want to know more?

As such, it is Budweg’s clear intention to adapt
and incorporate any new technology or practice
that can enhance the life-span of our products
in the future, maintain the OE level of quality
of our aftermarket parts, and ensure that our
customers receive 5 years of daily use (and 5
years of warranty) and the comfort knowing
that they and their families are safe in a vehicle
with Budweg calipers. Better be Safe from both
rust and harm.
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