CUNIFER

The new ‘old’ material
for brake lines

Last month [ mentioned a ‘new’ product that
has been around for years - onléulﬁnj?ody ew about
it. It is a material known as Cunifer - an alloy of
copper and nickel with a bit of iron and manganese
thrown in for good measure.

In the world of metallurgy, this material goes
I?' the names of Copper-Nickel CA 706, Cupro-
ickel 10%, C70600 and, as mentioned, Cunifer
alloy. In actuality, the alloy consists of 88.7% co
per (Cu), 10% nickel and 1.3% iron (Fe
although I have seen specifications listing 0.8%
manganese (Mn).

. For thgge of you who are lilot_ chemiai.)tsb(l)r
m sts, the previous was probably
wasted, but it is important mga&is special alloy
makes a wonderful substutute for the traditional
steel brake tubes used on our cars. '

Let’s step back seventy or eigrgzr years to the
1920s. Of course most automotive brake systems of
the time were mechanical, but hydraulic systems
were beginning to make their appearance. The lines
used to carry the hydraulic brake fluid were general-

‘ly either copper or brass (a copper/zinc alloy).

ese lines were strong and easy to work with - th
g?auzlgd. readily be bent, flared, soft-soldered or

In the 1930s it was realized that both copper
and brass had a tendency to work harden (more on
that below) making the metal structurally unsafe for
an automotive component on which o
your life deppended. Steel lines were :
substituted on brake systems. They
were strong and did not work harden,
but they were difficult to work with,
unless one had special et%mpment not
normally available to the hobbyist.
Besides being difficult to bend to fit,
steel lines were extremely susceptible
to corrosion. Salt and other chemicals
used on the roads to melt ice and snow played havoc
with steel. The reaction was to coat the steel with a
corrosion resistant material. Over the years terne (a
lead-tin alloy), zinc and xies were tried, wi
more or less success. Their biggest drawbacks were
that all of the coatings were susceptible to damage
from stones and other road debris and to scratching
of the surface when working on the car. Once the
coating was breached, it was like working with
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uncoated steel. The second problem (and one not
generally addressed by those making the determina-
tion of choice of materials) was internal corrosion.
We know that brake fluid - DOT 3 or 4 will absorb
ambient moisture and hold it in suspension within
the hydraulic system allowing it to do its insidious
thing within our brake lines. I have been told by
brake specialists that more line corrosion occurs
from within the brake tubes than from without.

When this corrosion occurs, the lines leak
and the brakes fail. It’s that simple. The dual brake
system provides a back-up, but it’s not the answer.

eplacing the brake lines is really the only way to
go. Once corrosion has shown up in one line, you
can be sure that it’s happening elsewhere in the sys-
tem. For us it has meant putting the car out of serv-
ice while the entire system is replaced - either in a
rofessional sgr(;;ilor in our garages. The rotted steel
ines are generally replaced with brand new pre-
measured steel lines available from our local parts
store. Since these lines come with fittings already
installed, we have to work with what they sell us.
Overly long lines can be ‘looped’ to take up slack,
but bending steel lines, especially tight bends, often
results in kinked lines that are suitable only as trash.
Very few of us have the equipment to double flare a
steel brake line, and often, if our wallets are fat
enough, we can purchase complete brake lines all
bent and shaped to fit our particular model or car.

In the 1970s the Swedish automobile regula-
tors realized that the high degree of corrosion was
downright dangerous. All kinds of studies were
done (no, I won’t bore you with statistics) and a new
material was tried: Cunifer.

. This alloy provided superior corrosion
resistance to steel, was malleable, easy to work with
and easy to flare, was strong and had most of the
benefits of copper tubing without the liability of
work hardening. The inclusion of the nickel, steel
and manganese made it stronger than chg)er alone,
but still short of the strength of steel. The Cupro-
nickel alloy is softer than steel and so more subject
to damage from rocks and stones being kicked up
from the road than steel. Fortunately it is a rather
easy problem to fix. A special protective shield - in
fact, a stainless steel spring - fits over the metal
brake line at points

of exposure to road

hazard. Where the _
:lilne ﬁagli;cs ftthgough _

e e of the car,

or is pro tected by A special spring protects the line.
the frame, this is not necessary. Brakes lines (rigid
brake lines as opposed to flexible rubber lines) do
not have specific testing requirements, but tests on



the C70600 material have shown it to be more than
adequate for our needs. More on that, and more on
governmental regulations in a few paragraphs.

The Swedish
car  manufacturer,
Volvo, began using
the 90/10 alloy for
brake lines in 1976
and they began track-
ing brake failures
based on eight-year
old Volvos. Brake
failures dropped markedly once this new material
was used. In subsequent years, other manufacturers
in Europe have begun the switch to Copper-nickel
from steel lines, and currently Rolls-Royce, Aston-
Martin, Porsche, Audi and, of course Volvo, are
using this material in their new car production.

Annual Swedish Vehicle Safety
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The bar a%'aph above depicts the percentage of vehicles
falling safety ins ons because of de in the brake
systems of elght year old Volvo passenger cars.

The 1970 model cars had terne-coated steel tubes.

1971 models had zince coated steel tubes.

1976 models used copper-nickel tubes. The reduction in
defects Is dramatic.

Why, then, are U.S. manufacturers not using
Cunifer rather than steel for brake lines? The most
obvious.answer is cost. Steel is still considerably
less expensive than Cupra-Nickel 90-10, and at the
man ing level with everything highly auto-
mated, the problems of bending and flaring don’t
present problems. “But,” you ask, “what about DOT
and S ap'groval?” A very good question. Ready
for this? At the present time DOT does not have any
regulations covering rigid brake lines. They do for
flexible lines, but not for the rigid metal ones. In the
typical ‘government-speak’ that seems to be the
written language of all governmental agencies, we
were advised that, “NHTSA (National Highway
Traffic Safety Administration - a division of
Department of Transportation) has brake hose stan-
dards for ‘flexible’hoses only (and more recently for
plastic hoses too), but there is no federal standard

for ‘metal’ tubing. That said, that doesn't mean that
defective metal tubes can be used in braking systems
because if they fail due to a defect (corrosion, burst-
ing, etc.) then that is a defect and a violation of the

overnment's motor vehicle safety statutes.” Follow
ﬁ:at? In other words, if it works, it’s fine, but if it
fails then it’s defective and not okay. And the
Society of Automotive Er;gineers (SAE): “SAE does
not ‘approve’ products. We are a standards organi-
zation, therefore we create standards for the auto-
motive. industry that are voluntary. We do not
require they be used.”

Let’s get back to our needs then. So C70600
is acceptable for hydraulic brake lines. There is one
factor that we do have to consider though when
deciding to rip out that brand-new steel system that
we just installed and replace it with Copper-nickel.
We don’t (generally) use our old, collectible cars on
icy, snowy, salt-encrusted roads. The cars are tucked
away for the winter in a nice, warm, preferably heat-
ed garage, up on blocks or jack stands. But while
we're sitting in front of a nice warm fire, the mois-
ture in the brake fluid is working at the inside of the
steel tubing. The outside may be coated with terne
or epoxy, but not the inside. Maybe, when you com-
Bletely re-did ﬁ;our brakes you used Silicon (DOT 5)

rake fluid. Then relax and pour yourself another
hot toddy. Your brake system is okay. DOT 5 does
not absorb water.

I sure took a long way around to get here but
the bottom line is that it looks like Copper-nickel
tubing is perfecrt.}ié acceptable and more than ade-
quate for our brake systems. It’s strong, corrosion
resistant, easy to work, remains pliable, and can be
readily flared (or even soldered or brazed). I'm
soing to hedm little bit here. Although 90-10

oesn’t work harden as readily as cctgpper alone, it
does get stiffer as it is bent. Three or four bends and
it is not nearly as flexible as it was to start. But real-
istically that shouldn’t be a groblpm, because if you
have to bend and rebend and again rebend a section
of brake line when installing it, then maybe you
should let a professional do your brakes.

Two last points. Stainless steel brake lines
provide the strength, durablity, corrosion resistance
and appearance for an excellent brake job. But
Stainless is not a material for the home hobbyist to
work. You can buy pre-formed, pre-bent brake lines
to fit your particular car, and it’s an easy bolt-togeth-
er project. But it is not cheap!

Next, what does Copper-nickel look like?
Well, if you leave it alone, it looks like and colors like
copper. That’s great for an authentic looking restora-
tion. But if you polish it, it will take on an‘extremely
bright copper gleam. If that’s what you want.
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The question now comes up, “Where can I
buy this miracle product?” Fortunately, that’s an
easy one. I was recently speaking with a well-known
restoration shop manager and we were discussin
Cunifer. He knew what it was ri%ht away, and tol
me that he had a coil of it squirreled away in a back
room - stuff he had ordered from Europe.

You don’t have to go to that trouble. Brake
and Equipment (see ad on page 48) stocks it in a vari-
ety of diameters and will sell it by the foot. So if you
need 27 feet of it you can buy 27 feet. You don’t have
to buy two 25 foot coils and let the remainder sit on a
shelf, nor do you have to buy.two ten foot lengths,
two three foot lengths and a fifteen inch length and

then bend it to fit as #m do with over-the-counter pre-
formed brake lines. You can buy just what you need,
flare it yourself and install it as easily as you would
regular copper line. When you buy it though, make
sure that you order the correct fittings for brakes.
They NOT the same as the Xlum_bing fittin

that you buy at the local home building center. BraE:
fittings require special flares at the ends.
Compression ﬁttm%s are NOT acceptable, nor are
single flares. A double flare is much stronger than a
single flare, and is not a lot more difficult to make.

Next month we will discuss how to make a double
flare, why they are necessary and the tools that are
needed to make a good, strong double flare. 3%

How Did We ‘Rediscover’ Cunifer?

As we indicated, Cunifer brake lines are not new.
They have been used in Europe, especially in England for|
many years. But they are ‘new’ to the United States. Why,
and how did we happen to rediscover this product?

Perhaps we get into a rut; we get used to doing
|something one way, and it’s just too much trouble to
change. Or maybe, despite superb international communi-
cations, we are a little lax in getting information from ‘the
old country’. But whatever the reason, copper-nickel
brake lines have been in use in England, Australia and
more than likely in other countries with a heavy British
influence.

Fred Anderson, an American citizen raised andl
educated in Australia, recently moved to the United States
from the Sydney area and wondered why we weren’t
|using Cunifer here as he had been doing in Australia.

Without belaboring the background research that
Mr. Anderson did, he determined that there was, in fact,
one other source of Cunifer brake tubing here in the U.S.,
but that company was purchasing its brake tubing from
1England. With the extremely unfavorable monetary
exchange rate, freight, duties, etc. this material was quite
expensive when resold to the U.S. buyer. .

Fred’s newly-founded company - about five yea:sL
old, BrakeQuip out of Tennessee,.contracted with a major,
manufacturer of tubing to make the Nickel-Copper-Iron
alloy for him, to his thin-walled specifications. Today,
BrakeQuip is the only company manufacturing Cunifer
brake tubing in the United States for the aftermarket, and
it is selling it through its distributors at prices highly com-
‘petiﬁve with steel lines.

“It was a matter of recognizing a void in the mar-
ket and doing the legwork to fill that void” reports Mr.
Anderson. “We found one of the best companies in the
country to make C70600 (Copper-Nickel) tubing to our
|high specifications. That product, in conjunction with our
line of specialized brake fittings, installation equipment

fand flex-lines made us a natural source for the brake
industry. We don’t sell anything at retail; everything that
we manufacture, or have manufactured to our specifica-
tions is sold to or through nationwide distributors, of
whom, Brake and Equipment in Minneapolis is one of the
largest.”

Well, that’s how the product came to the United
States, but what brought it to the attention of Skinne.
Knuckles? Brake and Equipment wanted a larger display
ad. And that led to a discussion of what a larger ad should
contain. Jim Terrell of Brake and Equipment was very
high on their new product, Ezi-Bend, a copper-based
If:il;lake line with which they have been extremely success-

We talked about the inherent problem of work
hardening of copper, but Jim assured us that they haven’t
found that to be a factor. We discussed the ease of work-
ing Cunifer; whether it was suitable for the home hobby-
ist and whether it could be double-flared, an important
consideration in making hydraulic brake lines. From there
we went directly to the manufacturer, BrakeQuip, and got
their input on the product. Not willing to accept anyone’s
word that Cunifer was acceptable under the regulations
formulated and administered by both SAE (Society of
Automotive Engineers) and DOT (Department of
Transportation [National Highway Safety Administration
within the DOT actually]), we contacted both organiza-
tions.

We also attempted to contact Volvo, Audi, Rolls-
Royce and Porsche to confirm that they were indeed using
Copper-Nickel brake lines. So far, we have not been very suc-
cessful in getting a response directly from these OEM
sources, but we’re still trying.

Bottom line, though, is we have uncovered a
product that could, should and I expect, will be an impor-
tant part of future restorations. We would be very interest-
ed in hearing of your personal experiences with this prod-
uct. Let us know how your brake restoration projects

progress using Cunifer. Neil Maken, Editor
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