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Electrical Bonding:Technologies

e SafeBond®
* PinBrazing
-2 SafePlug®
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SafeBond®

The Method without
metallurcial effect to the rail

Cables can safely be attached
anywhere on the rail even on
manganese rail.

UNION
PACIFIC

Approved and used since 2001 by:
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 Safe for the rail - No metallurgical effects
* Cables can be attached anywere on the rail
* Silver brazing method ensure:

- Lowest possible transition resistance, 5 micro ()
* Low melting temperature, 650°C (1200°F)

* Broken Rail Detection
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 Fast method

* Brazing method! Not welding!
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* Does not melt or mix the steel and copper
the only melting material is the brazing
material



SafeBond® vs PinBrazing

SAFETRACK

S 't 5 ]

Safely connecting the world ...

PinBrazing
* Melting temperature of the solder
material, 650°C

* The electric arc is between the
Brazing pin and the Rail.

e Cable lug with a hole init.

* The Brazing pin has solder material
and flux powder inside.

SafeBond®

* Melting temperature of the solder
material, 650°C

* The electric arc is between the
Brazing pin and top of the Cable lug.

e Cable lug is solid with no hole.
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PinBrazing

*The brazing flux and solder material
are transported by the electric arc
from the electrode to the brazing area.

* The tip of the Brazing pin is inserted
in the hole of the cable lug and
becomes an integrated part of the
connection.

* The Method used since 1955.
More than 70 Million brazings.

SafeBond®

* The cable lug is equipped with solder
material. Brazing flux is added
manually before brazing.

e The brazing flux and solder material
is positioned in the brazing area before
the electric arc operation starts.

e The electrode does not become a
part of the connection.

e Used since 2000.

More than 1 Million connections.



SafeBond®




Procedure
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1. Grinding 2. Apply Flux 3. Apply Flux
on braze area on top of Iug

iytic Braze Flux
FEBOND® method
48836,
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5. Pull the trigger 6. Eject the electrode

4. Insert the Electrode
from gun. Ready.

and Ferrule in the Gun
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Econect can be used for
both SafeBond and
PinBrazing (Different guns)




Important!
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A drilled connection will
continue to give a clear signal
even if the rail is broken

(Broken rails often occur
from drilled holes)

A SafeBonded or PinBrazed Rail
\ Bond on the head of the rail will
\ give an interrupted signal if the

Interrupted Signal rail is broken in the joint

Broken Rail Detection An accident can be prevented!
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Devistating results of broken
raills due to drilled holesin
the web of the rall.

Advantages of
Broken Rail Detection

Safely connecting the world ...




KOCKUMS

Farfatiare ! Report oy
Tohn Ivarsson

RAPPORT
ulfarcac av ackrediterat labaoraterium
REPORT issued by an Accredited Laboratory

Metallurgical Test

m
[P

Draabanis # Dl Fag.nr s Reg. na Sidnr ¢ Page

04-02-05 16/51/14656 2(3)

Sekdion / Seclion MBJarcetse ¢ AssIstants.

Hiillfasthetsprovning

Mechanieal teating

Brazed test peaces were celivered To Kockums Laboratory [or hardness tests and

metallographic examination,

Mark; SB50-890

The hardness test were carjed out accarding to Vickers,HV 1, The uncértainty of
the measurad values are estimated to =3 %

Dislance from fusion linemm Handness HV']
0.14 27
0,22 264
041 281
0,95 288
Bage material 288
Mo transformed zone was found.
Mo metal penetration
T — T -
b e ! = uzefyke bidesn

T
Dremna apant i et dlepei s 10 o
Latceaicrcs ms
e L S OAL
TV N30 Ty rec e

SINFTIAT 0o AT e Slimh.m| 4Srag shriSigon peehies] o
nedins £y o il Brarl for AT D10 GIOTTNY ASGces et
i5

DHC e hi sy of Swedioh g wisice, The Svecish

= 1 ol B 0 e el

s cther than 0 L0, iecapl wik ke prior writen appndsdl of SAEDAL md the lssung koo,

KOCKUMS  RAPPORT
utfardad v ackrediterat ‘aboratorium A s
REPORT issued by an Accredited Laboratory &"Il;n“?
ROFC W
Oatum / Cate Regnr/ Rag na Sidrir | Page
(14-012-015 [6'51/14656 3(3)
Forfenane ¢ Report by Saktion ¢ Section Medarhatans | Assstants

Hallfasthetsprovning
Mechanical testing

John Ivarsson

Picture |
Scele X 9
Eiched in NITAL

—
m Al gy

e TTE 2 3t wAn b
(EDIES 1ThES

D=z rapperi Fr erdoet dlespes.| sin el ors (o SWWTAC
“Lapooaions o et bact by s Sanad i Bl (on Aszriab Ll
e 1 BEAIES 1708,

THe rital iy el 3 S0l s s i T, @esdd wih 1o pIoF aTiten apofowal of SWEDAL ond the issuing ksaaton.”

[ . vd

A encn babarain
ooty Basdseiing

v w51l gen sucabn| s
(EAMEDIARY oo T sermis e Bweish ingecdalon. Tha Shesdiarn ad tis e ol miss nee




AV <) ®
>DAFETRACK
E—r ey

I

Safely connecting the world ...

www.safetrack.se

Consumables

Comes in cpl. pack including: | A
* Rail Bond o SirETRACK "

: Iw - contains zinc chloride -
& 180z/50g

* Braze Electrode —
e Ceramic Ferrule

— O
}\ ETRACK  irc ormm o

13
Keep clean and dry!

VR NN .

. IMPORTANT!
? 26)
e tup ot
-
|

—

Make sure to place the cdge
of the braze ring at the
edge of the bond.
Immediately after the process,

eject the used electrode!
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ECONECT

"Brazing Capacity: 50 PinBrazings or 25
SafeBonds per charge

sLi-lon Battery. Nano technology, Patent
"Recharged in 2h

=Constant Energy Control System. Patent
" Automatic Brazing Gun included. Patent
"Internal Battery Pre heater included
*Grinder included

"Tool Case included
*Grounding Device included
=System Voltage: 36V DC
*Weight: 9,8 kg -

www.safetrack.se
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»Brazing Capacity: 50-60 SafeBond® per charge
"Recharged in 8-10h

»Constant Energy Control System. Patent

= Automatic Brazing Gun included. Patent
*Grinder included

*Grounding Device included

=System Voltage: 36V DC

*Weight: 50 kg

X250

*Brazing Capacity: 400 PinBrazings or 200 SafeBonds per
charge or continuously connected to the mains
=Constant Energy Control System. Patent

= Automatic Brazing Gun included. Patent

*Built in Battery Charger

*Grinder included

*Grounding Device included

=System Voltage: 36V DC

*Weight: 74,5 kg
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Used by:

UNION
PACIFIC

i Union Pacific
LBFoster LB Foster
o Nortrak
/{f&‘\ Meridian Rail
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Comparision between Methods

@6\1’8} &S éér\é'\ (\\‘0\ (\o@
SESISESULES S8
s \@0 &Q@ Q@ (\4\‘ &0 &S ®45° 2 & &7

Method YR XY KA
SafeBond® 5|5|5|5]|4[5[5[5[5[4]48]1
PinBrazing 5|/5|5[3|4[5]|5|5|5]|5[47] 2
Electrowelding | 4| 5|51 |2[2]|3]|5[5]|5]37[3
Propanbrazing |1 | 5|54 |5[3|3[5|5|1|36] 4
Drilling 2151253451 [1]2]30]5
Thermitwelding| 3|4 (5|2 ]1]|1]|1|5]|3[4]|29]|6

Safetrack’s judgement over methods



SSIFETRACK

J




PinBrazing

eUsed since 1950

*RailBonds available in:
-Annealed Galvanized Steel
-SafeCable©
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SafePlug®

Single cable lug Double cable lugs (Twin)
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SafePlug®
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SafePlug®

Safely connecting the world ...

27.000A under 1 sek
68.000A Peakviarde
2.000.000 cykels utmattningstestad

Godkénd av:

Jernbaneverket

VR

BB

TCDD

Goteborgs sparvagar

masEsl & NEF] Figh Powar LelverEiery (AEE)

Norge
Finland
Osterrike
Turkiet
Sverige
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TCOD & Temporary Bonds

Used and approved by:

NetworkRail

=

screw bolt down

steel rises and
gives bolt excellent
_ contact
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Shunting Devices



SAFECABLE
The Theft Deterrent Cable
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SAFECABLE

The Theft Deterrent Cable | Den stéldférebyggande kabeln

Metallurgical
bonded

Copper and soft annealed steel

Safely connecting the world ..

The unique SafeCable is made of soft annealed
steel and copper wires to withstand vibrations

in the rail and to make it as flexible as possible.
The steel and copper are metallurgical bonded
together. The electrical conductivity is 55% of

the same size of a copper cable.

The cable is magnetic which means that thieves
who checks with magnets for copper avoid stealing
the cable but if they anyway try to cut it they find
it hard to cut and a great disappointment waiting
for them at the recycling companies. The cable
has no scrap value!

Railbonds for PinBrazing can be made in different

Den unika SafeCable-kabeln ar gjord av
mjukglodgad stélwire och koppar fér att motsta
vibrationer i rdlen och fér att vara sa flexibel

som médjligt. Stalet och kopparn &r molekylart
sammanbundet. Den elektriska ledningsférmagan
ar mer &n 55% av motsvarande kopparkabel.

Kabeln &r magnetisk vilket gor att tjuvar som
kontrollerar med magneter efter koppar undviker
att stjéla kabeln. Forséker &nda tjuvarna att klippa
den upptécker de att den &r mycket svarklippt
och pa atervinningsféretagen véntar ytterligare
en besvikelse. Den saknar skrotvéarde!

Férbindningar fér Pinnlédning kan goras i olika
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Catenary Systems

RAVOP
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RAGOP

Catenary Systems
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Catenary Systems KYUQH

Hanger without Thimble
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Cable Crimping System

High quality systems for electrical connections

o0
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Rail Heating
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Rail Heating
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Welding Modules
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Welding Modules



AFETRACK
—rr

www.safetrack.se Safely connecting the world ...




\ o ®
>OAFETRACK
R e

I

www.safetrack.se Safely connecting the world ...

Work Tents
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Trolleys
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safetrack.
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Trolleys
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Rail Instruments
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Rail Tools

= www. track.eu


http://www.safetrack.se/javasc
http://www.safetrack.se/javasc
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Safety Equipment

JAVAN
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Lightings
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MODEL No, HP-11RZRY
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