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Dr. Jeffrey W. Runge

Adminiatrator
National Highway Traffic Safety Administration

400 7th Street &W

Room 5220
Washington, D.C. 20550

Dear Dr. Runge:

I have received the encleosad information from I

B -f Ocean City, New Jersey, regarding his concern about
brake line corrocsicn on hls Lincoln Town Car. .

I would appreg¢iate your assigtance in reviewing this matter,
and your providing me with any informatlon that will enskle me to
respond to Mr. . If you have any questions, or need
further information, please contact my staff assietant, Pat
in my Mays Landing district office.

and I look forward to hearing from

Pocle,

Thank you for your halp,

you soon.
Sincerely,
Frank A. LoBiondo
Member of Congress -
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OCEAN CITY N I

The Honorahle Frank LoBiondo
House of Representatives

U.8, Congressional House Office Bldg,
Washington, D.C.

July 12, 2003
Dear Representative LoBiondo :  RE; Transportation Safety Matter

I have enclosed Letters of correspondence and some-tech-
imcal material regarding a  Serious Matter concerning BRAKE LINE
CORROSION on my Lincoln Town Car. The deatsils are spelled cut
in these lettera that T have seat and/or received from Ford motor Co. to
the attention of Mr. William Ford, Jr., CEO. aml were mailed certified
return receipt. I trust that when you review this material that you will
understand that my efforts are about the safiety of the lives of others on
_the highways, and are not about money, Ford Motor hes been very in-
different in their attitude to these concerns,

I have spent & greet desl of time in researching this problem.
If you look st some of the techunical mformation, you will find that the
type of materials used in brake lines has been a source of great interest
in the Automotive Industry. you will also find that there have been some
some RE-CALLS of their products in recent years due to this problem.

My sincere concern for this issue after my "Near Miss® in
Angust of 2002 and Ford Motor's apparent dis-concern prompted me to
write a letter to the Director of the National Highway Transportation
Mnnmmnmbﬁnylﬁiﬂﬂﬂwhuhspeﬂedmnaﬂnfthadenﬂsof
rmy experience, I had previously contacted the NHTSA by e-mail on
02/10/03 { ID # 02vio1000 ) and after getting no reply from them, 1
wrote to the Director of NHTSA. I 5l have not gotten any reply from
either of the two parties. I have enclosed & copy of my letter to the
Director to you. [ realize that you are very busy and we are very pleased
to hear that you are going to represent our District &gain in the coming
elections. I warnt to thank you in advance for your interest in this matter,
MﬁmmmuMIWMmmmmm
and money will be worthwhile,

P.S. My phoae: # NS
oy o-mail i
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Ocean City, New Jeracy

National Highway Traneportatin Adwin.
U.5. Dept. ¢f Transportation

400 7th street

Weshington, D.C, 20390

Attn. Office &f the Director
May 25,2003

Desr Director:  Re: NHTSA ID § 02V101000

‘Several months age I notified the NHTSA of a
potenthally serious problem that I experienced with my Lin-
coln Town Cer { 1996 Model )

‘Briefly, I ExE:rienced a _SUDDEN EE&EE LEEE
just prior to entering a major Interstate Highwa

I- in Bouth Jerasey.l have maintzined and serviced thia
this cer diligentiy,but thia peoblem 1s not something that
is agparent ta the eye under normal cilrcumstances.The car had
61920 miles on 1t. Upon Inspection it was found that brake
fluid was all over the rear housing as aresult of pin holes
that were in the crossover line from from the left to the
right whaa] cylinders. My brake pedal went to the floor very
Bu denli. 1f I had been on 1-295 which is a heavily travelled
and hign apeed highwa{ andifIhad to uee my brskes {t could
easily have been a multi-vehiele digaster,

I have had much correspondence with Ford Motors

Headquarters but they have refused to dieclose what measures,if
any,that they have taken to address thia issue.in the Ilnterest
of preventing a major disaster,if there have not been any to
date. Thelr responses to my many lnquiries have been bluntly
negative and hased atrictly upon the: monetary concerns.

I have not had any reply to my report to your
Department several months agoas to whethexr or not NHTSA has
taken any actien in this matter. I have encloeed a few bits
of information on Brake Line Coxrosion from the Internet,
There is a lot mora available apd it scems that thia issue has
been the subject of a great deal of atudy and discussion.. Tt
really comeg down to whether the auto mfgr, ueges low-carbon
steel which is the cheapest; or alloys or coatings which are
readily available but are corrosion-proof. The foreign car
mfgre. use alloyes which may cost a little more but provide
g great deal more safety to all of our drivers. I also have a
a %995 Toyora Camry with over 90,000 miles and 1t shows no algn

of deteriocration.
Thank you for your attention to this matter,and

I look forward to your reply after you have had the opportunity
to look inta 1t. T have spent much time on this lesue along

with more than §500.00 to resolve 1it; but my main objective is
for my safety and the safety of others.

My phone #is I

my e-maill addrese is I
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Mz, Heidl Tidman; Claims Supervisor
Ford Motor Cusbomer Clajma

P.0. Box 224638
Dallas,TX.75222-4688

Novanber 25 2002

Dear My. Tidman RE: Claims F 77643205

I am replying to your latter dated November 13th rejecting oy abowe ref-
arenced claim for “Expired Mambership™ of my ESP. Plesse be advised that my clafm was not
for a worn part,but rather for a very serious defeot juast! eight weeks following the expir-
aticn of my ESP by only eight weeks, tut still well under the 75,000 miles.

I have had congiderable correspondence with the Lincoln-Mercury Division
regarding this potentizl GRAVE LIABILITY PROBIEM for the Ford Motor Co. Thave suggested

that they consider using a special alloy or stainless stepl for a so vital part that 1s
Mdden from nommal meintenance.

To date, thelr reply has been nnn-existei:nt ard yours only wants to add-

ress the monetary aspect of this. No one eeems concertied gbout the real possibility of

fatal accidents due to the CORROBION of the Brake Line. This is NOT a defect that just

happened to ccour after 6/24,the erpiration date of my P. 1 have retained the defective

line which is fllled with clny pln heles from corrosion, corroslon problem,chvicusly

had to begin and worsen long before Lt falled campletely én B/2]1 when thebrakes suddenly
_ggve-out and my brake pedal went to the floor, It ves very fortunate for my wife and me

that it did not happen about ten minutes later when we wojld have entered Interstate 295

An Scuth Jersey which i3 a heavilly trafficked high gpecd road. With the sudden brake fail-
ure we experienced,it eaglly could have caused a catast:rcph:.c multi-car accident with several

deaths and/or injuries |

As T mentioned, this corrosion had to start many menths before it gave
out, We ale own a 1995 Toyota Camry which I hWarriedly togk to a repair shop for an lnspect-
ion of that brake line and we fourd ro evidence of corrvosion.

Yes,l feel very strongly that I shousld be compensated for my expenses,
hie T an more concerned that Ford Moter Co.is not showing any concern fot the life and safety

i
b



of other owners and travellers whose lives are jeopardized by this unrecognized
problem. I have written to the President of the Linceln Mwislon but T was advised that he
is no langer with the company. I followed with a letter addressed to a Mr. Charles Conrad
bat 1t was returned to me unopened with an attached note stating that he also had left the
Ford Ford Motor Co.

2Ms. Tidman, to be very frank with you, I am tired of trying to alert Ford Motor

to a very serious 1iability exposure. The cniy answers that I get are a depial of my claim
_basad upen 2 flimsy technicality. I have not received any mention of ramedial action on their

part to protect wmwary buyers of Ford products. 1 have been a ateady buyer of Ford products |

glnoe 1950, ovning several Country Squire Statlon Wagon s, Crown Victorias, and three Lin-
,coins. 1 would have prave doubts about future purchases however,if this problem is not

addressed. My next approach might be to contact the N.H.T.S.A, and slert them to this hid-
¢ den failure for the protectiot of other present and future owners. )

I look forwerd to your favorable reply to resolve this matter in the best interest
of your company and 1rs' customers as well as other trawvellers,
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December 12, 2002

. I

Ocsan Clty, NJ L

RE: 1996 Town Car (VIN ILNLMEZWZTYIEEEN)

Dionr hir. I

Ford Mator Company cormiders the sutietiction of its owners 1o be ane of itc most important
chiectives. We conmmait very subaantial resources and t80rY in & sincere attetapt (0 reanlve
the concemna of our ownors. Hawever, limits st be placed on those offorn. Wa rogeet 1
advisc you that your veticls is beyond thoee limits snd we are, themefiors, onable to asstat
fingacially with the repair of yow vehick.

W are sctry fhat our responss could not be more fsvorablo ta you. Thank you for coniacting
ws. Wo appreciat the opportunity to review Your concern,

Execative Offices
Ford Motor Comparzy
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' OCEAN CITY N I
Mr. Willinm Ford Jr. CEQ
Ford Motor Co.
P.0). Box 65248

Dearborn , MI 48126

Jaouary 23, 2003

Dexr Mr, Ford : RE: Brake Line Corrosion
: A potentially serious liability problem.

First I would like to commend you for turning a poofit in the 3rd Otr. And
seemingly, breathing new life into Ford Motor Co. As a stockhokler in several Muteal
Funda,I read with greet intenest the article concerning your agressive strategy for improv
g the fiwtynes of Ford Mot Co.

Az a retired former business owner and a corporate vice-president of anather,
I can sympathize with your efforts as was written in the November Bsae of FORTUNE.

T kmovwy that yon are very bugy, but I have an issoe that 1 fee] is very important and that it
should be brought iy your atiention.

Back in Augnst 2002, 1 was driving my 1996 Town Car when the brakes
suddenly gave cut, [ had to get the car off the highway as quickly &s possible and I saw s
MIDAS shop and polled in. The menager put the car on the lift and showed me that it was
not a whee} cylinder, the eptire rear bousmng and most of the nxke wore coversd with brake
fluid, He called the nearest Lincoln dealer and they did not have & replacement line in stock,
Thix happenced on 4 Friday afternnon about 3:30 and sy wifs and 1 were about 110 miles
from home. We had to get 2 car rentsl from Enterprise. When he purchased 8 now cross-
cver line io repiace ming he found that the line was filled with small pim holes from corrosion.

1 have enclosed pertinent paperwork related to this and a copy of my leiter to
Ms. Tidman dated nov. 25,2002, 1 would hope that yoo will nead the better carefirlly since
it refers to a VERY SERIOUS POTENTIAL LIABILITY for your Co, T have tried to alert
thres of your managers fo this liability, but they just seem 0 want to address only the mon-
elary issue,which is relaiively minor, instead of the safety isaswe. My firat lotter was addresved
to Brian Kelly,who I was told was no longer with Ford My second letter was sent Charles
Comrad and that was returned to me unopened. My main concern is that no one soams to
want to address the real issve, and 1 have never received any answer as to Ford's thoughts
on this matter, As I stated in my letter to Ms. Tidman,]1 wonld be very refuctant to consider
remeining a Ford costomer afier 42 years, and [ wanld feel obligated to convey my feelings
to may grown children, friends and neighbors, not forr any spite, hot as advice fiw their safety.

I still have the corroded line in my pogsession if amy one is interested in it.

Thank you for your anticipated interost in this metter.

My phooe # IR, o BN ; vy oonil [




Copper-Nickel Automotive Vehicle Brake Tubing Page 1l of &

AUTOMOTIVE
Copper-Nickel Automotive Vehicle Brake Tubing

In this document: Auomobile Life-Expectancy, Worldwide Data On Wear, Added Cost of Coatings, The Move to Copper-Nickel Tubing, The Right
Tubing for the Job, Disclaimer

A vehicle's braking system is a3 crucial to a vehicle's performance es its engine &nd drive train. The tubing camying pressurized air or fluid through the
Bystem is the vital link between master cylinder and slave cylinders at the wheels.

Brake system tubing is vulnersble to the pressures of air or fluid flowing through it, to corrosion from road mud and salt, and to damage of any protective
coatings on its surfaces from stone pecking where it is exposed under the chassis.

Prior to 1930, copper and brasa, having excellent inherent pressure containing and anti-carrosion charecteristics, were the materials of choice for brake
whbing. By post World War 11, automotive indusiry mass production econamics dictated adoption of a low-cost form of double wrapped, furnace-brazed
steed tubing that is still in vse today worldwide. \.

Having excellent, initial prossure bearing characteristics, steel tubing is, however, susceptible to coppgmian. To retard its inberent corrodability, contings
of various materials, =.s,,n‘nn-r1:hplint,tunu[aleud!ﬁnaﬂoy)andapcwjr,havcbaannppliedtu steel tubing exteriors. However, no coating has proven
1o be totally impervious to pitting, scuffing end chipping due to flawed manufacture, careleas installation and exposure to hostile envirenmental
conditions like loose gravel, A penetrated coating allows the corrosion process to begin.

An inheremtly corrosion-resistant tubing material is the only way to insure continuing effective carrosion resistance.
Copper-niickel allay €70600, an alloy of 90% copper and 10% nickel, is inherently corrosion resistant to road salt, and ita use as brake whing is

increasing based on: 1) Changing life-expectancy for automotive vehicles; 2) Worldwide service-experience data on brake tubing wear, and 3) Increasing
cost of corrogion-retarding coatings for steel brake tubing.

AUTOMOBILE LIFE-EXPECTANCY *

More cars, 10 years old and older, are on the road today than ever before. Automobile
Manufecturers Association data indicate that road worthy, 10-year-plus vehicles increased in
gumber from 1 0 million it 1975 to 35 million in 1989,

Automobile use habits serve as an unspoken directive to manufacturess to continue their efforts in
providing cars with extended lives.

The adoption of extended wamantees by the automotive industry compels design engincers to g R -l
http:/iautomative. copper.org/brake himl o115/03
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Police take Crown Vics off streets
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EAST HARTFORD, Conn,, Dec. 2 — Police departments in Connecticut and
other siates are laking some of their Fard Crown Victoria Interceptors off
the streeis because the police cars’ frames are rusting.
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Ford Motor Company Has Recalled
1895-1896 Ford Windstar

(SafetyAlerts) - Ford Motor Company Hae Recalied 1885
1895-1898 Ford Windstar because of poeslbility of leaking
brake fluid will reault In brake ght activation.

Number | mvolved; 250,282
Datee of Manufacture: Jenuary 1394 — May 1898

Defect: Affectad vahlcles are certaln minivans bullt st the
Qakvillo Avearnbly Flant and sokd or custently registerad
in e wtwiee of Connecticut, Delawara, [Minoix, Indana,
lows, Maine, Maryland, Massachusetts, Michigan,
Mnnesots, Miesouti, New Hampshire, New Jemey, Now
York, Ohso, Pannsylvania, Rhode Island, Yermont, West
Vinginla, Wisconsin, and tha Disrict of Columbla. During
assambly, soms braks Hnes wene Installsd In & twisted
poaition, causing contact with the dash panel Ineulator
above the catalytic corwerter. This conimct oouid sbeads
the brake #ne correslon proteciion; consaquantly, salt or
wisler abadrbed i the dash panet insulaior coukl promota
cortowlon: This cormoslon could ulimately lesd to a teakin
it breka lne. Leaking brake fluid will resukt in brake Ight

! activation, Extended stopping distance covkl ako resuk,
incraasing tha risk of & cresh,

E Remedy: Dealers will inspact the brake ine for cofrosion
htip:/Fwww . safetval erts.com/recall/a 02 A 2153



Ford Motor Company Has Recalled 1995-1996 Ford Windstar Page 2 of 2

and clearance conditions. A braks Ine that im nol coredad
compded will be reposidioned. A brake ine thet s correded
comoded of leaking Will be replaced with & nylon coated
brake Ine and secured using thraa retaining clips to
assure clearance from the insulator. The ranufadurer
has reported that owner notification bagan May 10, 2002.
Owners who do nat mceive the free remady within a
rasonable ime should caniect Ford at 1-866-436-7332.

{NHTSA Recall No.02v101/Ford Recall No. D2838].

Important Note Regarding Aute Recalls
Frequently SefetyAtarta will kst auito recalls bafore
your dealer wilt knaw sbout them. If you have a vehicle
affected by one of thewe posated recalls be sure and
wiite down the NHTSA CAMPAIGN ID Number,

If your dealsr doesn't kivow about the recall when you
check, ask them how thay ere notifled of recalls and

whan the next updats Is dus,

Did youw know?

Duing 2000 there wers over

1050 pracucts recalied in the Untted
States for safely reasons!

How many did you hear abouwt?

Sian-up for SafetyAlerts by Email -
Tha fraa internat newsalattar thet could
some day Kerally eave your Ife - or
the #fs of somaone you know.

Tha irformation contained herain has been obtelned from sourcas that the Cormpany balisves to be rallable, howeaver, the Compeny s not independany vartind or oonfirmed e informetion and the
reciplont acknow|aoges that no rapriasentations or warrantles are bsing mede in connechian with the Use of the Infarmation,

hitp./rerww.safetyalerts.com/recal Va/C2 AJJhtm 2/15/03
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Ford Motor Has Recalled the 1995 Windstar

RINE ﬂ-,.-"-'*!r

SuiutyAdarta
Aprl 18, 2002

Ford Motor Has Recalled the 1996
Windstar

(SefetyAlerts) - Ford Motor Has Rocelled tha 1985
Windater because of @ potential for buke Sne comostan.

-

Polantial Number of Unite Affecied: 250283
Manufachured: 01/1984 - 05/1986

Defoct Summusy:

VEHICLE DESCRIPTION: MIMI VANS SOLD OR
CURRENTLY REGISTERED IN THE STATES OF
CONNECTICUT, DELAWARE, ILLINOIS, INDIANA,
JOWA, MAINE, MARYLAND, MASSACHUSETTS,

MICHI AN, MINNESOTA, MISSOURI, NEW
HAMPSHIRE, NEW JERSEY, NEW YORK, OHIO,
PENNSYLVANIA, RHODE ISLAND, VERMONT, WEST
WVIRGINLA, WISCONSIN, AND THE DISTRICT OF
COLUMBLA. DURING ASSEMBLY, SOME BRAKE
LINES WERE INSTALLED IN A TWASTED POBITION
CALISING CONTACT WITH THE DASH PANEL
INSULATOR ABOVE THE CATALYTIC CONVERTER,
THIS CONTACT COULD ABRADE THE BRAKE LINE
CORRCSION PROTECTION, AND ALSO SALT OR
WATER ABSCORBED IN THE DASH PANEL INSLILATOR
WOLLD PROMOTE CORROSION. THIS CORROSION
Eﬂgw ULTIMATELY LEAD TO A LEAK IN THE BRAKE

hitp/fwrew safetyalerts.com/necal)/a/02/vNEEEN

Page10f 3

sige U Now

FREE

2/15/03



“Ford Motor Has Recalled the 1995 Windsmar

Consequenced Summary.

CONTINUED LOSE OF BRAKE FLUID WILL RESULT IN
BRAKE LIGHT ACTIVATION. EXTENDED STOPPING
DISTANCE COULD ALSOQ REBULT IF BIGNIFICANT
FLUID LOSS QCCURS, INCREASING THE RISK OF A
CRASH.

Comoctive Summaary:
DEALERS W'ILL INEFEGT 11-!E BRAKE LINE FDR

PROVIODED NHTSA WITH AN OWNER NOTIFICATION
SCHEDULE. OWNERS WHO TAKE THEIR VEHICLES
TO AN AUTHORIZED DEALER ON AN AGREED UPON
SERVICE DATE AND DO NCOT RECEIVE THE FREE
REMEDY WATHIN A REASONABLE TME SHOULD
CONTACT FORD AT 1-886-4358-7332.

NHTEA CAMPAIGN ID Number: 02v101000.

important Note Regarding Auto Recalls
Frequently SafatyAlerts will kst atito recaiis bafore
your dealer will know ubaut them. If you hewe a vehicie
affactad by one of theea poated recalls ba sure and
writa down this NHTSA CAMPAIGN ID Number.

If yaur dealer doesnt knaw about the recall when you
check, ask them how they are nolifisd of necalls and
when tha noxt update |8 dus.

Did you know?

During 2000 thers were aver

1050 producte recalied in the United
Eiztos for safsly rmasona!

How many did you hear about?

Sign-up for 3afetyAlerts by Email -
The frea Internset newsletter that could
some day lterally save your life - or

hitp: f#worw. safetyalerts coto/recall/a/02 /v him

Page 2 of 3
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Antomotive Hydradic Brake Tube: The Case For 90-10 Copper-Nickel Tubing Page 10f 6 v

Automotive Hydraulic Brake Tube: The Case For 50-10 Copper-
Nickel Tubing

Absirnet © hriroduction - Talier Cofrosion Tasts

3 plied afte bmnngtnpmlnﬁ
ﬂnemdmbmﬁmmbmnﬂhum“utmmmmm
the road eaviromment, Although costing compoition has changed since the ongimal hot-
dip Jead-tin coatings were used, coging {laws remain u problem. The addition of zine-

ndrmuﬂdhﬂammmﬁewmdﬂwmbemﬂmmﬂ_
soptings added polyvinylfiotide cowtings ane sfill inadequete to totally protect the

In a recent series of tests, 30-10 copper-nickd tube (UNS C70600) was fabricated into
typical brake system ‘. shapes” which were then attached to 2 1est trailer and conveyed
through vadious corrostve and mechanically sbusive test truck environments. The tests
included holding the tubes in 2 high huymidity chamber for 8 portion of each 24-hour test
cycle. After 40 cycles and at each lﬂwdeltheruﬂu' ﬂnm&ndm!tﬂ:um

215/03
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Autcmotive Hydrmalic Brake Tube: The Case For 90-10 Copper-Nicke! Tubing

Ezsly in 1970, the Swedish Conosion Institate sppeoached the baake tube cornosion
nroblem frim the standpoint of using & conrosion-resisiant maseria! rather than rying &

The European mne industry’s initial response to brake tube corfusion problems was to
jerminste the use of the then-cument hot-dipped torme metal coating over steed tube.
Labotstory esting in a &% meastral vapor salt spray test indicated that corrosion
resigtance could be obixined by & 25-micron zinc costing in place of the serne ooating. In
the yesrs that Sollowed, it beosme apparent fhat the lsborutory testing had not sccurstely
reflected conditions that exint in the achml opecating eavironment. Subscquently, vaziom
plastic contings were applied over the zinc and some we still being used to this date. !

Eifrts to achieve & meatathurmical $OIgH 0N $0 1 COITO om problem o ' el Y Ui
hy e uae off 50-10 comsear-aaaianl £ umsiiy AfMar™) Wb ia thaw 1975 mods
{ hywe besn paing it since. Figuare 1 shows the matallstion at e tssler
e Lol b S modal ¥V On Ll e . ‘Hl .|-'}"l O
2 son Martin.i

The bax' graph shown in
Figure 2 depicts the
percentage of vohicles
failing safety inspections
because of defects in the

http-//mnomotive. coppor.org/llE st ot ofive-brake-tube. hitml

Page 20f 6
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- Automotive Hydraulic Breke Tube: The Case For 90-10 Copper-Nickel Tubing Page3 of 6

brake symems of eight-  passmanos
year-0l¢ Volve pasienger  WRORMENCY %
cars. The 1970 model B
cars had terae-conted

stesl tubes. Tubes in the
1971 models were zing
couted. Defects other 4
than rusied tubes are

W““H-::| y
e sl Do soiiintle TR R s it Wglyminipainl
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The papes: presented &t
the SAE Annval Moeting in January 1970 dealt with the thes "stae of the art” in tube
costingy; the data presented in that paper are siill periinent.

discontiouities and fianasg icial coating

Trailer CorrosionTest &

. The design test procedure genceally used inday to evaluste the corrosion resisiance snd
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with test sampliea mounted on s trailer, The sequance of
test cycle eveats is listed in Table 2.

The truiler is exposed to salt, dust and stonte pecking as |3
wel] a3 temperature and humidity veristions, The totel £ g
hemédity soak fime is approncimately 2,600 +/-25 hours, i 8
The total drying chamber soak timeia 375 +/-25 hours. I8 By
Thﬂmmilermmulltaawmﬁmﬁdy 13,800 lon Figeos & Bugha i smimgtnn sdincliod teine
(8,600 miles) during the full test cycle. Total test time
ia approximately 26 weeks. Figure 3 shows est
samples sttached to a typicel teat trailer.

The tube size used for the iest was 4.76 mm (0.1875
in ) outsifle diameter, 0.7 mm (0.028 in.) wall
thickness. It was fabricated into typical brake system
configurations with flares and tube nuts. The eads were ™
encaprulstad to allow subsecuant peeasure testing, ;
These test specimens were them witsched to various
areas of the test trailer to assare exposure to all test
clements at various degrees of intensity.

Beginning with the 40th cycle, and at 1 O-cyele
intervals thereafter, each tube is subjected o
D ont . Cund

T
e L] JJ ll.': . 1y F_‘*‘i )
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The dsta in Tabie 3 reveal that after 200 test cycles, which exceeds three times the
minionom benchmark of 60 cycles, the copper-nickel material retsined more than 89% of
its initial average burst strongth.

mhmwwummm.mmnﬁn

Additional Testing =

Fu-msﬁumﬁemwdl 19’?6
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The brake tubes were removed from this vehicle sad h‘ﬁ‘-ﬁw
hydroststic burst tested with the fullowing results;
Tuba No.1  111,004.85 kPa {1 6,200 psi)
TubaNe.2 108,368.82kPa (1 5,500 pei)

These real-world deta are welcome confismation of the trailer test results.

Summary and Conclusions |

brake lines than low-carbon steel because:

1. Theuse of an inherestly corrosion resistant material is the best pratection against
hﬂpimmmumu_mmm; 2/15/03
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brake tube comrosion. This has been demonstrated by Valvo, which uses
90-10 copper-nicke! tube in sutomobiles they have produced during the last 15
years,

2, The results of trailer corrosion testing indicste that 90-10 copper-nicksl fube
{UNS 70600} is a superior product compared 1o the coxted steed wbe used for
brake lines in todny's U.S.-made vehicles.

3. Current double-wrapped, brazed and coated steel ubing is susceptible to brazing
voids, costing voids, poor coating sdesion and discontmuitiss. These
susceptibifities, combined with random service damage, mean the actual service
life of the brake tube materinls presentiy used in U.S.-manofsctired vehicles
shoald be considered unacceptable.

1 must be recognized that all underbody components, including the brake tbes, will be
siruck by objects threwn up by the tives. Such randorn damage must be considered the
most vilnerable Yink in the chain.

The tubing designer generally specifies the ddition of a metal or plastic gleeve to the
tube areas believed to be mosi valnerzble to stome dantage. However, an inherently
comosion-resistant copper-tickel tube provides the surest protection against axch
random service damage, espacially compared to a coated stoel tube.
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Delroit, Michican, May 1969,
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