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1 Safety Instructions

The area of tracks and especially the area of swiloh devices and crossings mus! be considared as a i
special dangerous area to patform measurements and malatenance work. By entering such areas, {he i
opaiation- and safely Instrucflons of the rallway organizatlon and the Instructions of the rallway
personnel in charge must be strislly observed. Inspectlons and malntenance work can be done during
track lraffic, but the workers must be weil informed about the time schedule and the lime left to the next
traln ty safely parsonnel al the worldng site. If maintenance activilies or measurernents will be
parformed in swilch davices / moveable eiossings It Bas to b ensured by preventiva reasures that an
unexpected movement of points will nol ccewr. Hands, fingers and leet shall, il possible, never be pud
batween noveable parls of turnouts, an unexpected movement vill cause grave bodily harm

Far Instaliation of borded (Giued) Instlated ral Joints {[RJ), a close down of traffic s necessary.

Conllnuousty welded ralls may be under hiigh tenslon - or pressure forces, depending on the actuat rail
temperature. During culling of such ralls for exchange of pads or installation of insulaled joints,
unexpacted sudden movemnerts of the separated rall ends may occur, if equallslng measures have fiol
Deer laken. Al separaling, driling, chamieriny of rails, syes and skin may be injured by cul chips, this
can b avoided by wearing personal protective equipment as fisted below.

Gurirg production of bonded {ghued) insulated rail joints, the precaulionary measures regarding the use
of adhesive, hardaner and dagreasing agent must be observed. The applled chemicals as adhesive,
hardener and degreasing agent must not get in eye — contact lo prevent Injuries of the eyes. Damps of
{he chemicats musl nol be inhaled as they ars harmiu le heallh. Furher, the chemicals must not get In
conlact with skin as they are causing skin britations and are hamful to health,

Chermicals are easy lammakle and must rol come in contact with hot metal cul chlps, epen fire must

be avolded,

Delaited Infermation regarcing the chemicals, salety measures, measures at aceidents with chemicals
as well as Instractions for waste disposal must be taken from the daia shesls and from the packaging

{lins) of the used substances.

Admittance 1o frack and \urnoul areas may only be given if the safely of mainlenance personnel Is
provided by adequale measures, such as safely guards and If necessary termporary closing of road
traffic.

Please consider
Risk and safely precautions
Hazards assoclated with work aclivilies
Miscellaneous body injiries resulting from belng struck by moving raliway vehloles
Gelting harxls of feet caught during insteflatton of track work material
Observe [ocal safaly instrustions for working near or on the lrack
Do not get in contact of skin and eyes wilh resin and hardener
Do riot breathe in exhalation from fesin and hardener (Fabrdcation of insulated rail joints)
Personal protective equipment
»  Wear high visibllily ciothing and safety shoesf-boots
o Wear helmats when using liling gear
o Wear safely gloves c
o Wear safely glasses and ear plugsin case of grinding works
o Personal prolective equipment for welding tasks

- 8 » 88 e oa e
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1.1 Symbois in regard to safely and etvironmental Isstres

Slatements in this service manual preceded by the following words are of epecial signilicance:

DANGER
DANGER used with exclamation mark indicates an imminently hazardous situation which,
if not avolded will result In dealh or serious injury

DANGER
DAMGER indicalas a potential risk of death or sericus injury caused by electricity

CAUTION
CAUTION used with the safely alert symbel indicales a potenfial hazardous situation
whieh, If not aveided, may resull in property damage

Hint
General imponant acvice

Envirohimantal Hint
tmpertant information in regard to enviranmental protection

— cesasaaseann omivens voestalpine
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2 Part Description

21 Swhich Davice

Main Parts

1) Stralght stock rail

2) Cutved switch rail

3 Curved stock rail

4) Straight switch rait

6) Sviilch stap ‘

G) Anli-vreap device o

K] Slida plate :

8a) Half sat of swilches, here RL
8b) Half set of swilches, heie RR

A half set of switches Is delivered pre-assembled elther wilh- or without raliseats (baseplates) and Is
ready for instalation. Switch- and slock rall are ited to each alher. The switch stops and antl-craep
devics are pre-adjusted by the manulacturer,

OOKUMEN 052596391 e494 28541664 SOMGBITY
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Antl-Creep Devige: “Pln and Fark®

1} Stack rall

2} Bwiteh rail

] Fork S
4} Profiled washer stock raif g
&) Belleville washer

&) Haxagoen bolt efock rai

7 Seil-locking hexagon nul

8} Pin

0 Bellevilla washer

10) Proflled washer stvitch rafl
11)  Hexagoen bolt swilchrall
12) Sell-lecking hexagon nul -

Terminology

el
-

3 2 ,h""‘t‘_:""‘-s—:':.%

__\
-
i

-

1) Gauge

2) Clearance {flangeway belweean swileh- /Sleck rail, FSD dimenston " accerding EN 13232-9)
3} Stock «ait join!

4) Toe of swilch

5} Centerline of seiting device

voestalpine

OFE STEP AHEAL.

CURUMENT: 2259639 16404 20 2A0 43660 | BTED Y

page 2100303 Trackwork Q&M Manual
Suppliers Detailed Maintenance Requirements
for Turnouts Depot and Mainline




gz’

E L ﬁ‘t@

TI-\CHI' J‘ #OUTAUEIHI & Sundtomo Corporation STATE RATLWAY OF THATLAND

tspdee e Hey

Mitsubishi-Hitachi-Sumitomo Conhsortium {MHSC}

pale 08.05 2017

1-17-003-Matn Line Turneuts-Thailand ,RED LIME ~ Main Line Turnuuls 80E 1 Page 9/101
Denomitiation L / R — RIGHT HAND Swhch Device

1) Slraight slock rall RL

3) Curved switeh rall RL

3) Cuived stock rall RR

4 Sirafght switeh rall RR

Ga)  Hall sel of swilches RL

5b) Half set of gvilches RR

Derominatien L 7 R —~ LEFT HAND Switch Device

St i 4 —
L’.n M:;;‘*ﬂﬁp
- s A fomert T T
CrR R ST ==
%ﬁm
S0 j §

1) Slraight stock rall LR

2) Curved switoh rall LR

3) Cuived stock rail LL

4) Straight switch raif LL

5a) Half set of swilches LR

5by) Half set of switches LL

voestalpine |
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22 PIROLL
PIROLL Types
TYPE Function and Charactaristics
TYPE 1R (L): with 2 rollars Lifts the svilchbiade durlng sefling

movamark min, imm lo max 2,5mm
from the slide chair respectively the
slicle plate.

For switeh operéng from Dmim to
170mm.

Lifts the swilehblade during satling
movement rin. Jmm to max 2,5mm
Irom the slide chalr respeotively the
slide plate.

For swilch opening from Omem lo
70mm.

Lifte the swilchblade during setling
movement min, 1rom to max 2,5mm
from the slide ¢halr respeclively the
shide plate.

For swilch epening from Omm to
70mim, s

For inslallation on H-shaped ,
taseplales In hallow bearers,

Lifts the switchblade during seiting
movemnen! min. fmm to max 2,5mm
from the slide ohair.

“ [For Installation in lhe area of the
o |switeh heel,

' Lifts the ;ss;'.;iléh biade max. tmm
from It slide chalr respactively
glicke plate — spring supported.

voestalpine
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TYPE P (Push) R{L} For installation inthe area of the

switch stops,

Supperds lhe swilch laterally
preloacled by a spring.

Al PIRCLL types (1 to 3, § and P) are mounted directly on the base plates in case of lumotts wilh
flexible swilches and sprlnguralt switches, If the slide ¢halr helght is min 30mm. Base plates with
mounted PIROLL do nol project over the outer edge of lhe sleepers. On all lumaouts wilh rail swilches
the PIROLL lypas (T [o 3, S and P) are rmounted verlically displaced an the base plate direclly beside
the sleeper.

For mourting of the PIRCLL, threaded heles have to be provided on the base plates.

The swlich polrit roller PIRCLL ensures thal the slide chalrs and slide plates in the area of the svich
device do not have lo be kibricaled anymore,

The swilches rolf on the rofters mounted in the PIROLL holder during the setting apsralion. Therefore,
the sllding friction is replacec by the minor rolling feiclion.

The PIROLL type S (spring! Hes under the foot of the switch when the switch Is closed and opened and
suppoits the switch Ir: Ehe area of the very short horizertal setting dislances In a spring-loaded way, le.
ihe full wheet load is carried via the slz’de chairs and slide plates and not via the rollers,

PIROLL type P (push) is for the stab}ljzation of the wltch in the area of the smtch stops. This fype
pushes the closed blade spnng § 'purted to lhe slock rall -

it Is nol obligalory lhat all of above men!loned types are | sad ina swi lch devics. The exacl posilions
and typs can be found on the layout drawings. - :

Typical arangement d{awing. 147129-000-..
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PIROLL Type 1 to 3resp, T
C}}?‘]
4
H
%
7
1) Reller unit ' '
% Axle 1 18 (up to 2010 with slol, since 2010 wilh hexagen sooketl)
3) Roller D30 L
4 Hexagon bolt M16 o ) '
6} Wedge look washer ‘
The axle {2) Is secured with matal ghue.
7
7
1
voestalpine
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PIROLL & (Spring)
1 Rolles urdt
2} lLever
3) Roller D28
4} Adle with head @10 -
5} Axle @10
6.1y  GCompresslon spring kit for lypes ASRIL ANSR:‘L ANFSR.‘L
6.2)  Compresslon spring for types CSRIL ™
7 Hexagon nut M8 self- locking
8) Washer
9) Hexagon bolt M16
10 Wedge lock washer NL16F

voestalpine
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PIROLL P {Push}

,l|
e ()
1) Rolter unll
2 Lever
3 Retter 028 B
4) Axle with head @10
8) Adle 210 .
&) Compresslon spring
7} Hexegon nut M8 self- ocking
8} Washer
0} Hexagon boit M1G
10) Wedge lack washer NL16F
DORLIAENT ¢l 668 L6/MRSTS VoeStaIpfne
GHE F1EP AHEAD.
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23  Commoan/Aciite Mottoblock Grossing EHEZ Geniro Mn13

i CommordAcyte Monoblock Grosslg Mni3 '(M-al-hganese étésl)
2210 5) Weld on Rails {Rail Steel)

The complete central part of the crossing Is oast In one block from high manganese steel. Closure rails
are flash-bult welded lo the four ends of the central block using a speolal {ash-butt welding technique
{intermediate pleca welding). The compiete crossing with the weld onlegs is defvered ready to use.

DORUMENT-05252637 (cled 192254 IE0616MI05RY
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2.4  Qbliise Monobiock Crossing DHZ Cenlra Mn13

S

1) Cbtuse Monoblock Crossing Mnt3 (Manganese Steel)
Nto §) Weld on Ralls (Rall Stasl)

The complele cenlral parl of the crossing is cast in one blogk from high manganese steel, Glosure rails
are Hash-butt welded to the four ends of the central block using a speolal flash-bull welding technlque
(intermedlate plece welding). The complele crossing with the weld on legs Is delivered reedy to use.

DOKUMENT:032995 291l 4942054 1663 EGHI0523 Voe Stat p Ine
OHE SIEF AHEAL.
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Terms and definitions obtuse crossing --galige /! ¢check gauge

172 ... Direclion

251l

voestalpine
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F )
- S 1< 1 770911 S -
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- J i N

red rnarks:

blue marks:

Grza
Gape
Npor 12
Pasrad
Fepea 1,2
Fupuead
Fupat 1z

DORUMENT 052595091 cfed 0424541650 1309052

Y
1 Hr:o! 0 1

[ «puf §,F

gauga ai lha end of tha crassing and the lnteraactlcn poini direction 1
gauge at the end ol the crossing and the Infersestion paln, direction 2
check gauge inthe area of the paraliel llange way, direction 1

check gauge In the area of the paraliet flange way, direction 1

check gauge at check rail entry, direclion 1

check gauge at check rall entry, direstion 2

check raft distance

voestalpine
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2.8 Chack Rall 33C1

Flxatlon of GCheck Rall

DCKUKENT05249639 1c¢494285d166 8 1AM3B523

Gz
1) Running rait
2 Check rail
3 Check rall chair
45 Boft
B 5) Double spring washar
f 6} Hexagon nut
Paraitel Flageway, ungulded length of crossing
4o / 2
TEmmmy s
\
3 1) Crossing
¥ 2) Running ralf
3) Chec rall
Y 4 Prolection of unguided length of lixed crossing
i B) Parallel langeway of check rall

voestalpine
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Gailge and Check Gauge
- L -
Y e
RTAY:
] .
o 0\ L .

1) Gauge (Distance running edge to running edge)
i Check gauge ({Bstance running edge crossing to check face)

Tha check rail guides the axles of vehicles In away that they can not anter the wiong flangeway and do
not touch the frent area of the poinl of the erossing and damags il. The oheck rail is positioned that 1he
parailel langaway kes opposite the unglided pal of the crossing. it is absolUlely necessary that the
defined check gauge (the dislance belween running edge of the crossing and guiding edge of lhe chesk
fall n the parallel Hargeway) be complied. Tha check ralf Is made from the ralled profte 33C1, which |s
machined in the area of the enlry and the check end flare. The check rail rests on the check-rail chait
and is fastened with bolts. For a ¢osrect adjustment of the check-rall flangeway and the check gauge, Irs
case of wear shims can be posificned between check-rail chair ar«l check rail. The worn check rail can
be exchanged wilhout manipuiation of the running ralf .~

voestalpine
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26 Bonded (Glued) Insulated Rall Joint - 30°

1) Rail
2 Flshplate
3) Insert for gap

4 Glass fibre cloth
£) Insulation bush
6) Boll

7) Washer

8) Mt

9) Running edge of rait

General Informatiot: =

Glued {borded) insulated rall jolnls (IRJ) with. a slralghl gap (gﬂp is 90 o lhe runnlng edge) are glued
Into stralght of curved rall seclians or turnaut rali f—componanisln the p?ant se ail seolions of iumoit
components are to be welded Into lrack al slle; AR o

Insulaled raif joints are sensitive lo impacts, strokes, bending and torsion, Such toads must be avoided
during handling aclions as loading, traneportatlon, unloading and Installatlon. Blows on rails, fish-plates
and fish boits may damage the gluing and are prohibited

Baslcaily, the positlon of Insulaled Jolnts In iracks and tumouts are lo ba fixed by the signaling contractor
of the raliway authorily. tn the area of turnouts, Insulated jolnis cannot be appiled at any lecalion due to
spase consirinle. Therelore, the possible Iocatiuns i turnouts shovld be .-selilecl between railway
authority and turnout manufadurer In advance : .

The jeint gap of the insulated joint must not be !ald r.m a base plate. Fastening elements of the raits must
not get in contact with the fish plates and the balts of the Jeind (& minimum:distance of 8mm shall be
kepl). Inspecial oases it is negessary 1o use: special rail fastening elementa in the area of the insuiated
Joint to aveld contact between the fastenlng system ard the Instfated joint {correspanding remarks on
the drawings are to be consldered). The bolts of tisulated rall Joints should be arranged in a way thal
the nuts are poslifioned on tre inner side of the track, unless there are conlrary regulations of the rallway
authority.

If insulated joints will be used in curved tracks with radi smafler than R200m, the rails and fishplates
mwst be bent acaordingly i advance or curved prefabricated insulated rails are 1o be usad, as bending
of REJ after (abrication would damaga the insulalion capability.

oo taasdrsssomatas voestaipine
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21 {FAST

Assembly [shown without switch blade)

1) Slide plale .
2 Slide chair i
3) Embassment : L ’

4) IFAST spring
) Stock rail

{FAST Spring

1} Dent iniFAST spring

For fastening of ralls, spring slements are fregquertly used. F i lide chairs are mounted on

the Inside of the slock ralls, on which the switches slide. 1n the area of these slide.chairs, cerventiohal

spring efernents cannol be used. The system represents a devige for (he. llexible faslening of stock rails

In the sfide chair area, The slide chair fas a lunne! inta which the spring elemenl IFAST" is Inserted ! \f
lowards the slock rall. The embossment on the base plate, on which the dent of the spring element -
rests, locks it into place and thus fixes the spring In ils parked position {pre-assembly). In its installed ‘
posiian, this embossment sscures the spting slement against distoallon even In case of vibrations. )
The loe foad corresponds 1o the one of a standard fastener.

voestalpine
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28 Rall fastening aystem Pandrof E-Clip

Fly. i-Examptle 3D-View of rali fastening system Pandrol

1) Basa plata with-Pandrol-shoulders
2) Pandrol E-Clips ~ s
3 Pandrol insulator

if apgiicable

For the tastening of turnout Ecrﬁbonenls dn ribbed base-plales ,

Pandrot E-Clips" a# used. The E-Clip
is inserled inlo the shoulder viththe instaliation tool.

C}DKUMEHT:ﬂﬁ2‘355391d£45¢2]5d3“l 598523
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3 Installation/Remaoval

Hint
For ihe allgnment during asserbly slage refer to EM 132329,

3.1 installation/Romoval Switch Davice-Floxible Switch, Anti-Creep Device “Pin and Fork” on
slab track, Top-down Pandrol

»  Visual check of parts in regard lo damages (sfate of running edges , spread of rais, Imprints
on running surface, evenness of running suiface, damages cn ralt foots),
+ Cleah rail seals and insert rall pads {il appicable).

Taols needed for installation/mainlenance:

Measuring lape

Gauge measuring device

String

Clarnp

Angle for adjustment of half sel of switches relatively to each other (stook raif joirdftoe ol
switch)

Tools for assembly and fixalion of rall seals and rals (Anchor boits and rall ¢llps)

» Temperary lle bars for fixalion of rails

¢ = s a

Danger : :

Engure that unexpecled movemeni uf swnch rails and [ockmg devices will not ocour.
Hands, flngers, feet raust be kept oul of these moveable areas. An unexpecied selling
may cause grave bodily harm! |n case of grinding worka lo be done wear proleciive
equipment, )

Danger oy
Provide adequale measures that nelther workers nor any equipment could get in contaol
with elestiic lines durlng maintenance operalions.

Hlut
The gperation- and safely instructons of the rallway personnet It tharge must be siriclly
observed. Follow Ihe given fastenin lor uss of balts. Wear adequate salsly equlpment.

Environment i SRR
Digpose or recycle removed temng accordlngw lo pmlecl env!runmenl

voestaipine
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311 Installation haif sef of switches - pre-assembled rall sents

1 Lay sleepers In positton. Anchor bolts are alreacdy
casted-in the sleapars.

2 PFlags the Inlermediate pad and elastlc pad over tha
anchor bolts,

3. Apply the half set of switches over the anchor boits.

4. Place Insulation bushes, helival springs, coltared
washers and self-focking hexagonal nuts on the
anchor bolts and lighten them. The compressicn
springs must be lighlenad up to the delined height
leval — raquired tarque: approx. 40Nm, Fig. 2.

5. Adjustment of hall set of swilchas. checl¢ stool rail
joint and toe af switch. The toe of switch is marked
e.g. with a punch mark on the web of the stock rafl,
Chack the relative position of the half set of sedtches
o each olher and the dislance to lhe practical
fheoretical crossing nose, if necessary re-adjust.
See dimensions given an the layoul plan.

6. Adjust slate of running edges, check also the swilch
rall mating Lo the stock rail and the proper allgnment
of the swilch lo the swilch stops, Fig. 3 and Fig. 4.

7. Check neutral position of swilch ralls (Depending on
Ihe lockdng systemb).

8. Fastening of the half set of switches by temporary
lie bars.

9. Adjust joinls, use temporary fishplates il necessary.

10.Check gauge end siate of running edges,

11.Inslaltation of rail joints — thermite welding / Hsh
plaling. n case of thermite welding please fallow the

respeclivaly on tha layout plan.
12.1f applicable, adjust the rolle: system, see delall

descriptlon for reller, !
13.Lubrication of slide ¢halrs i applicable. ln case of

coated slide chairs or use of slldinginserts the ¢chalrs

must not be |ubileated.

Remove tearsport tock of the anti-creep device on

bath sides.

14 When leaving Jobsite, please ensura thal no parts
remain belween swileh- and stock rall {fools, nuis
and bolts or ballasl),

15.Re-check the track In every delail.

welding order given in the procedwe Weldmg of rails

YRS LM e

Flg, 2- Piac!ng {he fastentng materiats

Dl

S

Flg. 3-Switch rall mating to stock ral}

|

S

Fly. 4-Alignmoent of switch to swilch giops

fa

DOKUATEN T 052996 35 16/£ 4942451668 |GNIB522
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Hint

In case of newly Inslailed switch devices the gap batwean swich rail and stock rail head
at the toe of switch, approx. 500mm fong, when the switch rall is in closed position and
fixed: £ 0. 9mm. Aftar 500mm o Junction of Heads (JoH) = 1,0mm. At switeh slops to
closed switch rail £ 1,0rmm, Gap of resling swilch rails on slide ohairs < 1,0mim.

31,2 Removal- half set of switches with rall seats

1. Looks have lo be removed prior removal of half sat
of switches,

2. Loosen and remove faslening elements for base
plates (Eccenlfic bushes, compression springs,
collared washars and self-locklng nuts) and remove |
ihe tnsulating bushes, Fig. 6. N

3. Separate tails al joinls {removal of fishplales
respactively culting of tharmite weling joints).

4. Lifl oul the hall set of swilches.

voestaipine
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3.2 Inslaliatton/Remoaval PIRGLL

Preparation.
«  Clean the contact area on baseplates for the roller unils,
= Check the slide chalr support of the swilch rails. Gorrect, if the switch raif is nol supported
conlinuously.
« Compleleness check of ilems accerding o packing list / past list
+  Remove the prolective plugs from the lhreaded hales
«  Cilean and lubricate the threaded holes

Tools needed for installation/maintenance.
v Tomue wrench
Sockel 24mm
Spanner, 13mm and 24mm
Harmmer
Feeler gauge 1mm to 2mm
Sorewdriver flat, for axle with slot {supplies up lo 2010}
Hexagon key 10mm for axle, {supplies slnce 2010)
Mecharical blocidng of the open swilch (8.9 by woaden post, turnout [ocking device)

" .

Dangar

Ensure that unexpecled movement of swileh ralls and looking devices will rot oceur,
Hands, fingars, leei must be kepl out of these moveable areas. An unexpected selting
may cause grave bodily harml In case of grinding works lo be done wear proteclive
eguipment,

Danger R
Provide adequale measures that nelther workers nor any equipment could gat in conlact
with elecldc lines during mainienance operations. 38

Hint R R R
The operation--and safety inslructions of the rallway personnel In-ghargs must be strictly
observed, Follow Hhe given faslening torquas of botls. Wear adequale gafely equipiment.

Hint

Even during Instaliation of complele (preassembled) turnouts the adjustment of the rolter
systern has, as per chapter jnslallallon” to be re-checked, The closed swilch blade has
to be in its ideaf position to ensure a sale passage of wheels, The swilchblade needs to
e evenly suppered Ly slide chalrs and the relallve positlon/distance swilch (oot-rollers
must be well adjusted to prevent damages of the roller, The installalion of (he PIROLL
system cannal campensate a poor malrtalned tumoul (noase the position of the PIRCLL
wilhin the lurmout néeds to be adapted {e.y. slevated similar flexurs Winouts).

Environment - RS
Dispose of regycle removed ilems accordingly lo protect exviranment,

voestalpine
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3214 Installation

On all PIROLL the labelling is stamped in the eller unil e.g. ,1A-44,6R (LY

Whereby:
« 1. deflnes the poslion of the rollers {see {ype overview)
¢ A6 VAE inteial deslgnation , net relevant. {rail profile, slide chalr helght elc.)
« R(L)... right hand or left hand type

For the arrangerment {position} of the PIROLL the VAE {urnout drawing plan respeclive!y the site speciltc
layout plan has to be respecied.

PIROLL TYPE 3

1. Lock and secure the urnout,

2. Place the PIROLL accorditsg layoul plan on AT
the laner side of the track ¢lose to thelr &7 / h
assermnbly posilion. s '

3. Faslen the PIROLL (Type 1 to3) onthe side of e J
the closed swilch blade with the hexagon bolt L \
inway thal the roller has a gap of 2 o 3mm to ﬁ———r |
the rall foot of the blade. e N

4. I} applicable continue with PIROLL iype § — !

{Spiing) and P {FPush). Fiy. 7-Typa 1

5. Tighten all hexagon bolts M16 with a fastenlivg

torque of 200Nm. .

8. Sel the turnout to Bie olher side and continue
instaliation as par point 1 to 5,

7. To assure tha exac! position of the PIROLL,
the: torque of the M6 boll has fo be checked
and, il requirad, adjusted nrce after opening
alter approximately 1.000 lraln passages
fespectively latest 14 days, depending on the
traffic denslty.

Flg, 9-Type §
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EIROLL TYPE §(Sprlua)

1. Lock and secure the lumout

2. Place the PIROLL according layoul plan on
the Inner stde of the lrack close lo thelr
assembly posilion.

3. Place PIROLL type S (Spring) on the side of the
closed swiloh blade on the base plate and shiit
the rofler unil lowards the slock rall In horizantal

M16.

4. Tlghlen all hexagan bolts M16 with a fastering
torepuie of 2008m.

6. Sel the fumout to ihe olher side and conllnue
Instailation as per point 11c 4.

G. To asswre the exact position of the F'IROLL. the
torque of the M6 bolt has to be checked and,
if required, adjusted once after opening afar
approximately 1000  traln  passages
respectively lalest 14 days, depending on {he
frafflc danaity,

direction unfll the rofler ls posltioned i1 the [ ek IS o
center of the ralf faol, then fix vifh hexagon bolt Fig. 10 Types(Sprlng)

PFIROLL TYE P {Plsh}

1. Lock and secura the tumout,

2. Place the PIRCLL according layouw plan on
the inner side of the lrack cluse 10 [neir
assembly posltlon, .

3. Place PIROLL lype P (F"ush) t:ln thﬂ side clf tha
closed swilch blade on the base plale and shift
the raller unil hotizontally lowards stock fail that o _(

the raller gets in contact wilh Lhe ra# fook: (The

position — check dislance swilch blade 1o swilch
stop. Type P {Push} is used to belter achieve
{the end posltlon of the blade, bt could NOT
cempansate the position If the closed blade
cemains far beyond the ideal end position).

4, Slightly tighten hexagon bolt M186.

8, Bring the roller unlt § to 2mm horizontally
towards stook sail by using & hammer, lo pre-
slress the spring and bringing the swilch blade
oloser lo the stock raih. . ey

8 Tighten all hexagon balls M16
torque of 200Nm.

7. Set the tumout to the othe
inatallation as per point 110 8.

8. Toassure the exaci posltion of the PIRC!
torque of the M16 bol has to Be checked and
If required, adusted cnce afler apenlng atler
approximalely 1,000  tain  passages
respactively latest 14 days, depending on the
{raffic density,

switch Kade has to be In the almost Ideal and | F19. 11-Type P (Fysh)

[+ feds: dI5Ge 1698523
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Hini:
Adjustmant of height: if In case of lolerances of slide chalr, base plate elo, the height of
the roller is to low if gould be adjusted with shims according chapter maintenance.

Hint:

Preliminary inspection; The torque of the M16 bolt has lo be checked and, It required,
adjustect once after opening alter approxirmately 1.000 train passages respectively lalest
14 days, depending on the tralfic density.

322 Removal

1. Loosen and remove the M16 hexagon baolt fixing the
rolter unit o the base plale.
2. Remave rolier_unit.

voestalpine
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3,4 Installatfon/Removal Common/Acute resp. Obiise) Monoblock Crossitig EHE resp. DHZ
Ceniro Mn13

Hint
This tnslaitation/ramaval instruction s Identical to the Instruction of the obtuse crosaing.
Therefore, the instruction for the abluse orossing Is no! explicilly mentiensg.

Preparatlon:
{It Is assumed that sleepers and rail seats In the crossing area are already inslallad and adjusled )

«  Visual check of complete orossing In regerd to damages (slate of running edges Inclusive weld
on legs, spread of lags, Imgxints on running surface, evenness of running swface).
+  Clean rail seats and insert rall pads (if applicable).

Taals needed for instaliatien/maintenance:
« Measuring tape
s FRope
« Gauge measuring device
+  Clamp

Danger

Ensure thal unexpacted movernent of switch ralls and locking devices will nat aceur.
Hands, fingers, feel must be kept out of these moveable areas. An unexpected setling
nay cause grave bndlly harm! in case nf gnr‘d(ng works to be dane wear protective
equlpment ; S |

Danger - EE : :
Provida adequa!a measives that, nalthe: warkers nor any equlpmenl cmjfd gat in conlact
wilh elastic Iines during malnlenance opa;a!lons

Hint :
The operalion- &rxd salely instruciions of the mltway personnel in charge must De slrictly
obsarved. Follow lhe given [aslsning lerques of bolls. Wear adequate sajety equipmant,

Envirorment
Dispose or recycle remaovad items accordingly lo protect environment.

voestalpine
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3.31 Installation

1. Lay sleepers inposition. Anchar bolls ara already
caslecl-in the sleepers.

2. Place the Intermediaie pad and elastic pad over
the anchor bolts onlo tha steeper and insert he
crosging with pre-assembled baseplales anlo the
pads, Flg. 12,

3. Pjace Insulation bushes, hellcal springs, collared
washers and sel-locking hexagonal nuls on the
anchor bolte and tighten them, Fig. 13. The
compfession spings must be lighlened up lo the
defined helght level — required torque: apprex,
40Nm, Fig. 14.

4. Assembly of fastenlng matedat: In case of
Vosslah type elips: do not lighlen the bolts; nol
applicable in case of Pandiol ciips.

5. Adjust the position of the cressing (stale of
running edges, position of theorelical resp.
pracllcal ocrossing nose  according  fayout
drawing}.

6. Adjust joints lo inlermediate rails by using
tempaorary fishpliales.

7. In aase of Vossloh lype rall clips, fasten the T-
balts (see procedurs for Vossioh olips).

B. Chack gauge, sheck gauge and state of running

9,

adgas.
Instailation of raiE ]oinls - lhenmie welding / nsh
plating. o
10.In case of lherm!ie welding please Tollow the | .
wetding arder given in the provedure welding of |-
ralls tespectively on the Jayout plan. . :
11.When leaving Jobslte, please enstire thal no.parts | -
like tools, nuts and balis or ballast rem s ln lhe
crossings flange way, -

Fig. 14-Delined height lavel
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332 Removal

1. Loosen and remove fastening material, ¥ig. 15.

2 Separale ralls al Joints to intermediate ralls
(remaval of flshplates respectively cutling of
hewnlte waldling joints).

Hint:
When exchanging the crossing, mask
the theoreticat / pracical nose on the
outer rails o ease a later re-
Instaltation of new crossings.

1) Theoretical ar pfaclica! aressing
point

2) Mark on runsing rall perpendicular
to crossing poml

3. Remove ¢rossing. o
RT3 WY | ]

L]

1’1-

Flg is- Md:kiug of crogslng pelnt

DOKUMENT.05299635 Ided 2422501662 1696523
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3.4 Installation/Removel Check Rall 331

Itis assumed that steepers, rail seals, running rails and the orossing are already installed andg the
gauge Is adjusted. Fixatlon of ralls wilh clips shall be darie prior installation of check rall.

Tools needed for Installation/maintenance;
« Torque wrench
»  Socket for fixation of bolls, sae seclion drawing for widlh acrass flals
»  Woeaden post
+  Gauge measurifg device

Danger

Ensure that unexpecled movement of switch rails and locking devices wifl nol oceur,
Hands, lngers, feet must be kept oul of these moveable areas. An unexpected setling
may cause grave bodily harml In case of grinding warks 1o be done wear protective
equipment.

Danger
Provide adequale measures that neither workers nor ary equipment could gel in contac]
with efectiic lines during maintenance operallans.

e’

Hint
The operalion- ahd safely instruclions of the railway personnel in charge musl be strictly
cbserved. Follaw the given fastening largues of bolts Wear adequale safely eculpimenl. .

Enuiron;._!}_t!‘[lt .
Dispose of fegycle f

i 1oved ltems_ acpcrd!r;g_!y to prolect gavlronment,
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341 Installation

Himt:

The paraliet flangsway ‘s marked on the check ralf ellher with a pln or a paint mark. See
ake speaific fayoul drawing tor the relativa position of the check rall to tha crossing.

18 Place the check rail on the check rat chais,
17.Align the holes of the check ali vith the holes In the
chalrs.

pravent falling off the chairs,

19, When the check rall Is properly secured, place Ihe
boll Irem inside of the check rail and fix i with a
double spring washer and a nut. Repeat I'or the ras!
of the check rall chalts.

20.Measure the check gauge and gauge ard compare
with values given on the layout drawing, -

21.1f the check gauge Is teo small It can be adjusled by
placing shims bebween chalrs and check rall, (See In
chapler "maintenance of chack ralls’). On a naw
lurnout this measure should normally ba not
necessary.

22 Check the relative postlion of the check rail to the
crossing according layout plan. If necessary readjust
by shifting sieepers respectively the rall seals.

23 Tighten the bolts wilth the lorque given in_the
drawing.

18,Secure lhe checl rail, e.g. wilh a wonden post m

Flg. 18-Fixatlon of cheek ralf

242 Removal

5. Secure the ohedk rall,

prevent falling of tha chalrs. -
6. Loosen and remove thi balts,
7. Lift oui the checik sall,

GORUMENT05239633 ) cle5 84 20505664 LEMI0ERY
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3.5 installation/Removal Bonded (Glued) Instdaled Rall Jolnt — 96°

Preparafion:
»  Completeness check of items according to pacténg list.
»  Drawings menlioned in the technical specification must be avaitable.
s Visual check of parts in regard lo transpart damages.
*  On heavy corroded parts rust to be removed with a wira brush,

Tools neaded far installation:
+  Measurement tool for elecldcal {eslsiance
Wire brush .
Disk grinder
Woelding machine and equipment
Slralght edga 1000mm
Measuring tape & .
Faeler gauge
Cleaning cloth

L I S

Dantger

Ensure that unexpected movement of switch rails erd locking devices will ot oceur.
Hands, fingers, leel musi be kepl ouwt of these moveable areas. An unexpecled selling
may causa grave bodlly hamal in case of welding and grinding works to be done wear
protective equipment.

Ranger .
Provide adequale measures thal nelther workers nor any equlpmem cnuld get In conlact i )
with eleclﬁc it lines during malnlenanca operallons.

Hint : A ; L
The cnperallon and safety |nstruchons of lhe railway peraunnel in charge musl be skrictly
obsarvad, Foltow the qtvanfaslemng orquas of bolls. Wear adequate salety aquipmen,

Envlmnment
Dispose or recycle remmoved ltems aucordmglv to pro{ecl em‘ monment.
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3.6.1  Installstion

1, Insert the insulating rail Joint, which was
manufactured in the factory, inlo the intended
paosition In the Irack and align accordingly. Take
resilient pads into consideration, if appllcable, Flg.
18

2. Mount rail lastening elements. Pay altention, that
ihe rail lastening elements do not gel (n contact
with {he insulating Jolnt (Minimum distance >
8mm). Pay atlention lo the exact allgnment of the
tracke {runring edge and surface). Chack vith the
slraight edge {1000mm) and fealer gauge. A gap
of 0,5mim over a length of 1000mm on the runnlrm
&dge and the rail head s penmissible. v N

3. Manufacturing the joint conaection ta the Ed)acenl Fly. 19-dnsuiating rail jaint with Pandrol fastening
track by means of & defined welding process. | system
Insulating joints shotld be welded to (he adjacent p
lrack at neutral temperature. The ‘neulwal
lemperalure raust be specilied by the operator. If
the currant rall temperalure devialas from lhe
neulral femperalure, measures musl be taken
analogous lo normal welding of rails (Tensioring).

- 4, Welding must be carrled out by skited personnel

1 accarding to he relevant welding Instrictions,

-

voestalpine
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3.6 Installation/Removal IFAST

Touis neaded for installatiorymaintenance;
+  Exlraction and instaliation toof {could be purchased from VAE)

s are equipped with bosges

2} Ingtallation tool, §
3 Lever - L S
4 gagement of Installation togl .

The extraction / installation ot _‘.g':ould be exchanged on the same lever.

If plates are not equipped with bosses on the slide chailrs 1t Is recommended (o use the anvil top tool
ard a hammer fof inslallalion of springs, see Fig. 21.

Flg, 11-VAE Anvil fop tool

voestalpine
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Danger

Ensure that unexpecled movement of switch ralls and locking devices will not occur.
Hands, fingers, feel must be kepl out of these moveable areas, An unexpected selling
may cause grave bodly harmi In casa of grinding works to be done wear proleclive
equlpment.

Danigar
Pravide adequate measures hat neither workers nor any equipment could gel in coptact
vilh electic Ines during mainlenance operallons.

it — e
The operalion- and safelv inslructions of | the fa!lway persennel in charge must be sirotly
observed. Follow the given lastering ;otques of boils. Wear adequate safely equipment.

Ervironment e
Dispose or tecycle removed ltema accordingly lo protect ervironment,

3.6.1 Instatlation, lever method

1. 1§ applieable, inser sail pad on lhe IFAST
plate, see speciflc layout or section drawing.

2. Swivel slack rall into place, Flg. 22, Enaure
that 1he siock rail is in its proper posilicn. The
IFAST spring I nomally pre-nstalled In its
parking position,

3. Attach the assembly {ool to the slide chalr and
drive the IFAST spring to the steck rell unlll tha
erd of the sprlng Is In coniact with lhe slide
chair, Flg. 2 :

4. Check the posltlon of the spring, Fig. 24,
loe of the IFAST spring hag to ba on the Slock
rail fock, the rear end needs lo be seoured by
tha ambossment.

5. Install fastening elements on lne auler side of
the stack rall,

Flg. 23-Driva iIFAST spring with installation faol into
position

Flg. 24-Correct position of IFAST spring

voestalpine
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382 InstaHation with anvil fop tool for slide chairs without bosses

1. If applicable, Inser rali pad on the IFAST
plale, see speclflc layout or section diawing.

2 Swivel stock rail into place, Fig. 26 Ensure that
the stack eall Is I its praper posttion. The (Fast
aping i nermally pre-installed inite parking
positlon,

3. Drive IFAST spring with a hammer and the anvil
top lood until the end of the spring Is In contacl
with the siide chair, Fig. 26

4. Check the position of the spring, Flg. 27. Tha
toe of the IFAST spring has lo be on the slack
rail foet, the rear end needs to be secured by
the embossment,

5. Install fastening elements on lhe outer slde of
the siock rail

.| Flg. 28-Drdva IFAS:I‘ saring with installation toal into
L position

Flg. 27-Correct position of IFAST spring

3,863 Removal

1. Engage heok of extraction kool info the recass ]
of the IFAST spring. Prop the lower end of the %
. ﬁr

lool on the plate and diive the uppar end untl -
the IFAST spring has reached al !eas! the
parking positlon, Flg. 28. I
2. If the complels plate shall be removeri gn E
ahead by removing the rall tastening elements
on the outer side of the stack rail, .

Fig. 28-Removal of spring
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&1 Installation/Removal Rall fastening system Pandrof E-Clip

Tools needed for inslalfation/maintenance:
»  Hammer
v Installation tool

Danger

£nsure that unexpected movement of switch ralls and locking davices will not oceur.
Hands, lingers, feet must be kept out of these moveable areas. An unexpacted selting
may cause grave bodily harmi In case of ginding werks fo be done wear proleclive
equlpment

Danger ’
Pravide adequale measures that neither workers nor any equipment coutd get in contact
with electric llnes during maintehance operatlons,

Hint j
The aperalion- and safety instructions of ihe raitway personnel in charge must be slrictly
observed Follow the aiven fastening lorques of bolts, Wear adequate safety equipment,

Environmaent
Dlspose of racycte remaved ltems accordingly ta protect environment.

311 Installation

1. Place the Insuletor —If applicable -inits -
intended position and lnsert lhe E-Clip lnto .
the shoulder, Fig. 29.

2, Place the hook on the ou!side o! the fi
of lhe «lip, Fig. 30.

3 Pull the lever of the Inslalfallun fool lowarcis
body unlll refusal. The Installation ool
aulomalteally pulis the olip lo the correst
position.

Eod
.. | Fig. 28-Insert Insulaler and E-Clip

voestal pine
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Ty

Flg. 30-Insert the E-Clips using the Installation tool

3.1.2 Removal

1. Remaval of the E-CHp by an impact to the front
bend of e clip by means of a soft faced
nammer, Fig 31.

CAUTION - " i -
Do not lie In impact directlon of the
hammer or the flight direction ©f the
olipl)

‘ Fig. 31-Boat on the band of lha E-Clip

— N voestalpine
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4  Maintenance

4,4 Maintenance Switch Device Flexibla Switch, Anti-Creap Davice “Pin and Fork"

Preparation:
+  Pravide check sheel and drawings

+ I heavily pofiuted clean rinning surfase and runnliyg edige befora Inspection

¢ Ciean sllde chalrs

Tools needed far installalion/maintenance:
Cleaning doth

Waotlen post for fixalion of apen switch rait
Porlable grinding machine with cup whee!
Feeler gauge

can be Jound on section drawings)
+  Lubricant for slide chalrs if appllcable

411 Stock rall

Gauge “1* and “2" for datermination of safely agalnst derailiment
Spanner / tarqua wrench (width acrass flats of bolts fixing switch slaps and antl- creep device

Generally stock rails shoutd nol be replaced saparately. If ihis
measure becomes necessary the complete half sel of swilches
needs to be replaced,

\4.1'-

Defeols in stock rails have to be trealed according standard UIC
712. Wear profile respedlively derafimert safely has lo be
assessed always In contex! with the switch raii as per UIG Code
716, maximunt permissible wear pmntes for sw:lchaa

Bures larger than 1mm in the Brea of the runnsng egd

masaive[y (running behaviour ‘and dersilmenl safely). Alter
grinding check derailment safely according UIC Cade 716,

Flé, $2-Buwir to be ground

41,2  Switch rall

Generally switsh rails should ot be rapiaced separalely IF this
measure becomes necessary the camplete hall set of switches
needs (o be replaced

Defects (n switch rails have to be treated accordlng standarcl
LIG 712. Wear prolile respactively derailmert salely has to be
assessed ahvays in context with the stock all as per UIC Code
716, maximum permissible wear proﬂles far. swuchea

Bures farger than 1imm in the area of the runping edge and., he
corlast to the slock rall head lo be ground, Whereby the shapa

Fig. 33-BUT to be ground on switch rall

) of the rall head should not change massively {running behavior
e and derailment safely). Alter grinding cheok derailmenl safety
according UG Coda 716,
™,
4
7
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41,3  Switch Stops

Missing of braken switch staps o ba replaced inclusiva naw
fastening malerial. The replagement swilch stop has lo be
lenglh adjusted by grinding in a way, that the state of sunning
adge of the closed swilch is aligned properly. Bolts to be pre.
stressed that a gap of around 1 to 2mm remalns between the
colls of the washer.

Flo, 34-Swiich slop

4.1.4  Lubricatlon of stide chalrs

Heavily paliuted or worn out sfide chatrs io ba lubrlﬂated at lhe '

slide plate, Clean poliuted slids chalrs with cleaning cloths, Da *
this operation i the open and clasad position of the switch ratl, / 1
Secure the lurnout with wanden post or similar to avald selting \ - {"’

of the swilch reit during maintenance operafion. . |
| |
Hint \n» £ L

This slep is nol valid for [ubricalion-lree slide
chaits resp. siide chairs with Ecogliss inserls.

Flg. 35-Luprisatlon of silde chalrs

415 Antl-Creap Device

Missing bolls, nuts and washers to be replaced. If Ihe Finor the fork is broken it has lo be replaced inclusive
new rastenmg tmalerlat, A broken antl-creep devicelsan Indicator of very high longiludinal rail forces. Eventually
the neutral temperature durlng thermile wélding of ralls was not laken Into cansideration. If this falfure ocours
agaln after replacement the thermite woald ‘shali.be cul and be re-welded at neutral lemperature. |n case of
prablems with 15e anli-creep device alway check the posninn or loa of swilch and if necessary ra-adjust the
longitudiinal posilion of the switch.

Far the arangement of fastenhig maleral, please refer to the seetion drawing of the switch.
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4.2 Malntenance PIROLL
The installation of the PIROLL system cannot compensate the condition poor maimained Wmout.

The use

d roller malerlal and the lubzlcatlen-free bushing malerial |s reststant to environmental

influences lilkke heat, cold or dirt. To avold malerial damage, the PIROLL must ot be heated abave

320°C,

When insialiing the turmout into the track, i.e. dwing lamping works or mainteriance lamping work, the
PIRCLL san femain mounted on the base plates!

Tools and consumables needed for maintenance:

+ Torque wrench
«  Sockel, width across {lats 24mm
+  Spanner, width aoross flals 13 and 24mm
«  Hammer
« Faeler gauge, 1mm lo Zmm
«  Screwdriver flat, for bearlng bells with st (supplies up to 2010}
¢ Hexagoh socket wrenoh, for beatlng bolts with hexagon sooket, wickh across flats 10mm
(suppiles slnce 2010}
o «  Mechanical blooking of The open switch (e.g by wooden post, turnoui lecking device)
} «  Malal glue, incase exchanging relless
{0}
7
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421 Adjustinent of PIROLL, Type 1 to 3

2. Loasen the hexagon balt M6

3. Shil the sofler unil horizontelly to the proper
pasilion.

4. The cosrest pasitlan of the refler Is 2 to Sram away
frem the rall foot of the swilch blade.

§. Fx the hexagon bolt with a torque of 206Nm.

4,22 Adjustment of PIROLL, Type S {Spring)

1. Loosan the hexagon boll M1, . { """" 1 Y
2. Shifl the roller unit herizantally to the proper b - ‘ L
position. B i :[ v

3. The correct pasition of the roller is centered R

uner the rail foot.
4. Fix the hexagen boll with a torque of 200Nm.

4.23 Adjustment of PIROLL, Type P (Push)

1. Loosen lhe hexagon bolt M16.

2 Shift the roller unit hortzoplally lowards stock rait
that the rolier gets In contact with the rall foot,
(The swilch blade has le be in the slmost ideal
end posilion — oheck distance swilch blade lo o S
swilch slop). b . Y -1 Lod e

3. Slightly tlghten hexagon bolt M16. S  ma )

4. Bring the rellar unit 1 to 2mm horzonlally fowards F|g A8 Type P(Push)
stock rafl by using a hammer, to pre-sirass the
spring and bringing the swllch blade closer lo the
slogk rat,

6, Fix lhe hexagen bol with a-torgue of 200Nm

4,24 Exchange of rallers, Type 110 3

It Is not obiigatory to remaove the complete rolier

units bul if these are hardiy accessible, exchanging

the rallers might be easier when removirg the

complete unlt

1. Unscrew the glued boll with a serewdriver (Hatydri |-
case of a holt with slot resp. ‘Mth g hexagon key

2. Replace roller D30,

3. Apply melal glug on the lhread of the axle -
follow safety recommencations of metal giue,

4. Screw the axte Into the RIROLL holder, '

5. If necessary also replace the axle.

Fly, 3%Typai1to 3
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425 Exchange ofrollers, Type § (Spring){ P (Push)

T Remave the compiete rofter unit by unssrewing
the M16 hexagon boll

2 Remave the axle fixing the leverin Ihe rofler wnit
3. Remave the levar and push the axle fixing the
roller out of the lever.

4 Exchange roller D28 and the self-locking nut,

5 Re-assembie parts.

L

428 Adjustment of hefght

1 Wark the position of the roller unit if OK. If the
pusition ls nol OK, re-adjusted it after instattation
of shims (see chaptes insialiation PIROLL).

5 Unscrew Ihe nexagon bolt M16 and remave the
raller unit. I

 Insert a height adjustment shim.

. Posillon the roller unit properly and fix with | -

hexagon bolt M16, Tastening torgue 200Mm. . 1

Tu G

Fig, 41 Helght adjustinant {Assanmily shown wilhout
rails and fastenin matarial

s o be ansured thal the cast Eody of the roller
isions with ihe switch rall

voestalpine
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4.3  Malnlenance Commuon/Acute Manoblock Croesing EHZ Centro Mp13

Preparation;
»  Provide check sheet and drawings
«  {f heavily polluted clean crossing befers inspeotion

Tools neaded for installationimaintenance:
»  Cleaning cloth
» Porable grinding machine
»  Gauge measuring device (with funclionality lor delermination af check gauge)
» Dye penetiation sel

431 Crossing - Gragks In running surfage In manganase part

Small eracks in the funning suface to be ground and dye perelraticn lested aftervards. Il these
cracks eceur again during the rext inspection the (nlfuenced area has to be lealed according the
repalr welding recormmendation for manganese crassings (giinding out larger sections and buiit up
welding).

4.3.2 Crossing — Cracks Iis rall foot [n manganese part i “‘1
Cracks to be grinded, welded and dye penetration {esled allerwards. As a preventive measure check
the bedding of the track {Sleepers, ballast or condifion and evenness of slab track) and re- adjust if
possible. .

Hint
It cracks may appear agaln dur]n the
hes to be raplaced. -~

4.3.3 Crossing —~brealouts ] massive wear In running edge aren
[ Follow recommendalions according repalr welding procedure For manganese crossings, ]

4 3,4 Check gauga -

.. Gaugs (Dlstance running edge-running edge ;
. Check gauge (d 3
ra!l) T d
G. If the check gauge is out, of lolerance i ganba |\
corrected by adjusting the check rall, - : :
7. For detaited desoription how fo adjust the shack’
rall see delalled manual for check ralls,

Flg. 42-Chack gauge !

iyt
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4.4  Maintenance Obtuse Monoblock Crossing DHZ Centro Mn13

Preparation:
«  Provide check sheet and drawings
s If heavily polluted clean crossing before inspection

Tools needed fos installation/maintenance:
«  Cleaning cloth
+ Porable grinding machine
s Gauge measuring device (wilhfunctionalily for determination of cheok gauge)
+  Dye penetration set

441  Crossing - Cracks in running surface in manganese part

Small sracks in the running surface ta be gresind and dye penelration lested aftenwards. [f these
cracks aceur again during the nexl inspection the Influenced area has to be lreated according the
repair welding recommendalion for mangsnese crossings {grinding oul larger sections and built up
welding).

4,42 Crossing ~ Crachs liy rall foot n manganese part

“ i
y Cracks to be grinded, welded and dye penetrallon tested afterwards. As a préventive measure check
the bedding of the track (Sleepers, ballast o condition and evenness of slab irack) aind re- adjust if :
passible.

Hint - ) ‘ :
Il oracks may appear agaln durlng Ihe next regula; Inspectlon lhe comple!e crossing
has e be replaceﬂ : .

443  Crossing - breakoufs / massive wear In ranning etige area
[ Follow recommendalions according repair welding procedure for manganese ¢rossings.

44.4 Check gauge
Adjustment of the check gauge in an obluse
orostlrg area Wilk manganese srosslngs (chec rall
inaluded in the casted par) Is nol.possible. If:{he |-
cheok rail Is worn oul |t could be bulll vp welded
according |he repair walding procedure. 1T sepair
welding is not prachcable iha { i
1o be replaced.

)

"

Flg. 43-Chack gouge, sea aiso part description
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4.8 Maintenance Chack Rall 33C7T

Toals needed [or installalion/maintenance:
+  Torque wrench
Socket lor fixation of bolts, see seclion drawing for width across flats
Wooderr post
Gauge measuring device
Growhbar

. . s -

4,81 Adjustinant of clieck gauge

8. Measure the check gauge lo delsrmina the vajue the
clieck rail needs to be adjusted.

9. Loosen but do nof remove the balls fixing the check
rall on the ¢halrs,

16.8ring the check ralt with a crowbar away from the {
chaire and Insert orw or more adjusting shims
belween check rail arid chair. Shimming showld be
dana in (he area of the parallel llangeway, not in the
anlty. The adjustment shims ave normally available
in a thickeess from tmm o 3mm and could ba
ordered from VAE.

1. Tighten the boils with the torque gven on the
drawing.

4,62 Exchangeoft check rait ek
1. Secuse the check rall, e.g with.-a wooden post to C—J

pravent falling of tha chairs. .-
. Loosen and remaove the bolts, - Lo
. LIR out the check rall and replace it with anew ong. | “
. Align the holes of Ihecheck raif with the o]es inthe {

chalss. : : i
. Secure the check rafl, e.g. with a wooden post, to . /m e
prevent falling of the shalrs
6. When the check rail [s properly secured, place a j v asmrssmm=mm
square head bolt on the Inside of the check rail asd Fi§-45-F‘la=e check rall on chatis
fix it with a double spring washer and a nul. Repeat
for the rest of the ohecl( rall chalrs.
7. Measure lhe check gauge and gauge and compare
with vaiues given on the layout drawing.
8. If the oheek gauge Is too small It can be adju
placing shims between ¢hairs snd oheck rall. :
9. Gheck ihe refalive posilion of. the check Tall lo the;
crossing according fayaus plan. If necessary read}ust
by shifiing sleepers respectively the rail seals, -
11 Tighten the bells walh the lorque gwer] -an lhe:

(s LSy ]

drawing.
Y voestalpine
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4,6 Malntenance Bonded [Gltied) Insilated Rall Joint — 90°

Praparation:
+ Visual sheck of Insulated Rail Joint (IRJ) in regard of longitudinal fissures in the glued areas
Visual check in regard of damages (malerial breakouls) al the raii head gap
Visual check in regard of rali materiat flow at the raif gap (overbridging the gapl)
Visual check in regard of malerial flow (bures) at the running edge of rail
Check of straightness of running edge and running surface (top of rail)
Check the identificalion marks

Tools needed for meintenance: .
+  Measurement lool far eleclucal resistance

Wire brush

Fite

Disl¢ grinder

Welding equipment

Straight edge, 1000mm

Measuring lape

Feeler gauge

Trowels {melat spatulas)

Spanrar, width actoss fats aco. [o the drawing of IRJ

Torque wwrench

Cleaning cloth

Adhesive lape

Auwxiliary metenal, Quanz Sard

L T T I

General Remarks

+ The following uhemlval Is recomme
sheels}. : i
Adhesive "Wiih — Klabl und dlchtel Article no, 589, 02 327, out of carlridge

r (please observe the dala

Characleristios:
Fast satling elastk: glue and sealing adhesive on basls of Palyurethane, smocth finlsh able,
shitnk-free, gaod chemical slabiilly, lempezature resistant from -40°C to 90°C.

»  The sleepers of brack and at insulaled rall folnts have lo be lamped thoroughly.

of lhawlné orfalt healing davices) must nol be carded out in the

+  Ratl pre - heating (by m
} use the plasﬂu mllng matertal wnll bg dealmyed at lemperalures of

area of insulated |olrsts.

can only be done inl
malerial. Neverthaless, small damages n the tal head (e g. smatl broken spots at the rall gap)
may be repaired by welding vithout pre — heallng bui need to be cbeeved in seivice i The
repalred spol stays stable.

. voestalpine |
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4.8,1 Materlal transfer at Joint gap

Materlal transfors at the rali head at Joint gaps must be removed by means of a file Ir stich a way that the
fuint gap insert will not be damaged.

482 Burrs on running edge

Burrs on the running edges of ralls need 1o be removed by means of an angle giinder. Stralghiness of Jolnt
measured alorg the rails over the gap need to be checked by means of a straight edgs (1000mmj} and a
feeler gauge. A gap of 0,5mm over a fength of $000mm on running edge and on rall head shall be
adinissible,

483 FishBoits
The fish bolts must nellhier ba foasened nor tightened bul during maintenance it shall be checked, i screws
ara propedy tight,

4.8.4 Electrical resistance

Missing efectrical resistance mey be caused by an overbridged gap. Examine the jolnt gap carefully to find oul
whether lron filings (e.g. burrs on rall head) or steel particles from rall wear may be the cause of the fallure,
Other areas of the joint assembly (plates and faslenings) must be inspected lo find out whether steel parlicles
ar braking duet aro the causa of a conduclive cannection or whether In the case of special designs othar
Insulated pasis (plastic Inses for plates or side posis for clips) have become faudly,

Missing electrical reslsiance may be caused by the damage of the lengltudina) strenglh and damage {crack) of
the insutated Rall jolnt. Examine if the gap between the rails has opened wlde (more than 1 - 2 mm) as an
indicator for a destroyed joinl.

485 Gap between ralls
s Small gaps up lo! abqul -l 2 mmy are’ ol |

higher rall temperalures,

+ A wide gap s Indicating thal the glue of the jolnt
Is broken. Fissures, running along the fishplate
cants, are showing a breakage.

v Wids cpaned joints need fo be replaced ih oase
of too low elactricad resistance or short slrcull.
Short clreutt ray be caused by centact [rom sieal
componenis of the joint to lhe faslening or
internal contact of steal to sleel. . :

v Provisionat fish plating vith synthellc fish plales
and raduclion of speed to G0kmi tan be done
lemporary for e open irafiic in case of |;
short clraull, S

+ Wida opaned Jolnt aced
due time because of ihe lmpacts to lhe wheeis

Tail‘and Insart of gag

468 Broken IRJ

Broken glued joints can be repaired in track by applying new materials (see chapler installation), Withoul
exceplion the replacement of Ihe broken joinl shall be done by an Insulated rafl folnt produeed in the workshap
because of the belter working condiiions
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48,7  Gapfiller

= Repalr of damagecl insert or broken oul matertal
at a processing temperature of +5°C lo +35°C.

+ In case ol broken Ineert or averlapping of
materlal, repali can lake place,

+ Grinding off the Insert to Smm depth, grinding of
rail ends if necessary

Imprortant:

Imporant; The gap must be bright
metallis, free from grease, dust and ba
dry. To achleve this, the grinding disc
may have lo ba cleaned from synthetic
tesidus al a plece of Iron,

« Even repair welding ls possible al low
temparatures {put a copper filler wirainto the gap
and weld oves ~ iidging the gap - Mo preheating
of ralls musl be done: 120°C is crilical for
adheslve matedal |

+ Fllling of the gap by speclal adhesive e.g. "Woith
- Kiebt und dichtet, article no. 589.02.32".

» Before filling, cover and prolect the rail ends by

achasive tapa lo avold contact of wheels with the

gluing material).

Smoathen the mass with 2 moist spatuta,

Covering of surface with quariz sand.

Joint is passable irnmedialely after repalr.

Time lor repair abeut 15 min (repalr of rathead

nol included),

- s s 2

Flg. 80-Filling of gap with adhesive

g of the hsert

DOKUMER 9 15096523
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4.7 IFAST

Tools needed for maiidenance:
+  BExiraction and installatéon tool {could be purchased from VAE) respectively anvil top toot and

hammey, If stide chalrs ara nol aquipped with bosses

471  Replacemeit of IFAST spring

12.Engage hook of exiraction tool into the recess of
the iFAST spring. Prop the lower end of the tool :
on the plate and drive the uppar end uatl) the =3/
IFAST spring could be removed from the tunnel | . :)
i the siide ¢hair, Fig. 51, If necessary Temove ' 6
ihe coach screws, -,

13.Remove the IFAST spring and replace iiwa
aew one.

GCaution:
The iFAST spring is tensioned and
might snap oul the tunnel when
removing.

4. Aflach the assembly tool fo ths slide chair ar
drive the IFAST spring to the slock rail uniil the
and of the spring Is In coatact with Ihe slide
chair, Fig. 52.

15.Checlc the position of the spring. The loe of tse .. Flg. 5t-Removal of spring

IFAST spring hag fo be on ihe slock rail fool, the

smbossment, Fig.
16.1f praviously remove
screws again,

B Fin 52-Drive iFAST spﬂng wlth instaliatlen tool into
posll]on W

‘u,---

Fig, 63-Corract positlon of IFAST spring

DOKUMENF.05299639 1 e1c40426843664 1GIIBS23 voe Sta{p ine
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4,7.2 Replacemant of IFAST spring

17 Engage hoak of extraction tool Inta the recess of
the IFAST spring. Prop the lower end of the tool
on the piate and drive the upper end ualil the
IFAST spring could be remeoved from the lunnel
In the slide chair, Fig. 51. If necessary remove
the coach sorews,

18.Remeve the [FAST spring and replace { by a
new/ one.

Cautlon:

remaving,

19. Altagh the anvil top lea) with ils round recess to
the slide chalr and diive the IFAST springwith a
second harnmer to the stook rail unlil the end of
{he slide chair, Flg. 85.

20.Check the posillon of the spring. The loe of the
IFAST spring hes to be on the stock rall fool, the
rear end needs o be secured by the
embossment, Flg. 56,

21.11 previcusly remaved, re-inglall the coach
serews agaln,

The iFAST spring is lensioned and .
might snap out the tunnel when |

Flg. 64-Removat of spring

Fig, 38-Drive IEAS‘!:;p:jng_w!lh Instaliation toal Into
posiiion* a

Flg. 86-Carraot pesition of IFAST spring
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4.8 Maintenance Roll fastening aystem Pandrol E-Ciip

Tools needed for maintenance:
»  Panpufler {Installation / extraction tool)

481 Raplacemant of parts

Hint
Poaltion the hook In the lower hole on the
panpuitert

22, Place the hook aver the maln arsh of the ollp, with
the small notch on the botlom of the panpulier on
the shoulder as shown,

23. Take up a stable standing position behind the
panpdller with both hands on the T-shaped handle,

CAUTION

Ensure nobody [s Immediately bahind
youl

24, PUlt Iha handle limnly into your ches! until the clip s
removed, Flg. 57.
25, Place the insulator — if applicable « in its intended
position, Fig. 58,
26. Inser the cllp Into the shoulder on the baseplate
with the foe of !he cﬂp over the |nsulator -

Hint
Positlon {he
panpuller

ok In .l_:he top h,gl‘ on the .

27 Place the hook aver the top of the main.arch of the
clip with the foot of the panpuller on the sleeper
rosp. the bassplale and agalnst the shoulder.

28 Take up @ slable standing posilion behind lhe
panpUiier with both hands on the T-shapad handle.

28. Pult the handle Rrmiy towards the chest untll ke
whote of the sfralght stem of the ofip fs inside the
shoulder, Fig, 59
Flg, 69-inger clip by uslng énpanpullar
GOKUHENT:052536391cled 9524541608 16M98523 vo eStal pl n e
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§ Maintenance Schedule

Hint

The given inspection and maintenance intervals are averaged values and bave to be
adapted by the rallway operalar In case of excesslve load or sevare environmentai
condilions, respectively could evenlually e extended when Wrrouls are net used very
often,

Switch Davica Flexlbla Switch, Anll-Creap Davice “Pin and Fark”

Itern senviced Prosedure Recormmended
S interval
Gauge s Measure gauge, 3 months

‘e At nonconfortity of lolerance, re-
adustment of gauwge rasp.  al
impermissible wear, replace half-set of

L switches.
Faslening system N +  Visual Inspection of the complete 3 months
systaIn.
« Exigtence of faslening matedai like
balts, s, clips.

» Missing pads ta be replaced, foose bolts
lo be re-lightened.

Joint areas +  Visual Inspection of running surface and | 3 manthe

running =cdge in regard lo damages,

cracks or buirs,

Buirs to be ground.

Small ; dants "o be ground. .

Excasslve nis or breakouls to be

determined ~iand  classified  ace.

classificalion of rail defects (UIC712).

Visual -inspection .in regard fo cracks, | 3 menthe

sspecially on fusnibg swiface and in the
ot Ir: the flexible area of the svitoh.

Swileh device

CAUTION

Cracks In the rall body I the
tlexible area of the swilshmay lead
1o a fraclwe of the swileh rail and
tharafore o darailments. The
furnoul mrusl pol he passed by
lralns anymorel

‘i ‘deraitment sa!eh/ cniena accordrﬁg
gauge 1 and ,2* (UIC 716} is nat fulfiled
the swith has to be ground respeclively
the half se! of switches lo be replaced.
Prlor checklng with gauge ™" and "
burrs have 1o be removed,

« Inspect ardd observe the swileh rail
support an slide chalrs. If necessary ra-
adlusl hollow slicle chalrg - > 3mm
(Tamping in case of ballasted track or
haeighl adjustment with shims undarneath

voestalpine
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baseplates in ballasl less track). Alter
maintenance the: gap must be < Hnm.

»  Check if end posilion of swilches is
achlevad raspectively chack if selting
could be done with normal setling forge,

+ if necessary clean and lubrlcate slide
chalrs, adjust roller aysiem i instalied.

Half sel of switches » Check of gap batwaern swileh rall and | 3 monihs
steck rail head al the loe of swilch,
approx. 500mmlong, when the switch rall
ls in closed positton: < 3mm. Altar
500mm s 3mm. i necessary re-adjust
(Adjustment and fimiting dimensions of
the feck supplisro be raspected).

« Distance of swilch stops to ¢closed switch
rail s 3rmm, Check condition of slide
plates. Due lo increased frighon (In case
of polluled or heavily vorn slide chairs)
the swilch will nol seash s optimum end
position, In case of proper slide chalr
condilion, readjust the swilch rall with
mabile bending machines.

«  After maintenance gap belwaen swilch

1
and slpck rail head must be £ 0,5mm i
Aer 500mm < tmm. Distance of switch
slops {o olpsed switch fail s 1mm. )
Stock rail s Visual Inspection of running surface and | 3 months ‘ hY
! - i

rianing edge 10 regard lo damages,
oracks or bures, check rait {oots ]n regard
to damnges.

s Burrs fo be ground.

= Small ‘dente”to be ground,

+ [Excessive dents or breakouws to be
tetarmined  and  classified  ace.
classificalion of rall defecls {LICT12).

» Rall failures fo be classllied according
UG 712,

s Incase of crtical slze or dapih of fallures
grinding respectively exchange of haif set
of switches.

+ Visual Inspection of dilllings in regard of

.. cracks (Locking syslem, anti:creep

* dayioe and swilch slaps) %% :

Switch rail L Yiw o Check. condition of swilch rall from loe § 3 months

1. until “approximately 20mm head wilh
gauge. 1" and ;2" according VIC code

FATH | safety agalns! derailment Is ot
fullilled, the half . zel of swilches {o he
and *2° remcvva ‘burs. .

« IF Gmm helght or slde wear is exceeded }
exchange the half el of swilches.

» Rail defects in the forging zone of the
swilch to ba treated according UIC code bl
712 :

+  Visual inspection of drilings in regsrd of
cracks, i driliings for detection- and drive
rads are not visible it s recommendad to
disassemnble brackets al Jeast ance &
year for drilling tnspeclion. This measure
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shall especially be folloveed for siretcher
bars and rear diives.
Switch stops +  Visual inspectlon of pars A months
«  Missing paris to be replaced, oose pails
1o be laslened
Anli-creap davice §f «  Visual inspeclion of paris 3months
appllcable) «  Missing paits to be replaced, (cose paris
1 be fastened
+  An extteme eccentic posilion of the pin
related to the fork Is an Indicalor far high
. longitudingl reil forces and may influence
. the praper funclion of the lock.
‘s Gheck Jongltudinel position of swilch toe.
s Problem could bae solved by cutling the
conneclion of the switch rail o
intermediate kack and re-aciusting the
position.“This measure should only be
laken tnte account If the switch rall is
parmanantly shifted. (consider
lemperature deviations).

PIROLL
Item serviced Pracedura Recommenrkied
Interval
Visual inspection = Visual inspection of tha soller system | 6 months

regarding existence of parts, especially
-+ . fastening material.
Missipg bolts Lo be replaced immedialely
to avold ncreased satling lorces.
Broken of damaged componenls lo ke
replaged, il
Gap bétween ;ail foot and roller approx. | Mex, 12
2o 3mm PIROLL Types 1 to 3, cenlered | months o7 oa,
ion of rallarunder swileh rall fool In | 100.000
casa of PIROLL Type S (Spring). Type P | furnout
{Push) has lo push lhe closed swilch to | sellings
the stock rail, Iherefore the toller has lo
be In contact vith the rafl foot.
Fiat spots « The rollers have to be oheoked for flat | Max. 12
spols. In case of signs of wear on the | months of ca
slide chaks In lhe moveable parl of lhe | 100.000
swilch fhe rolls need lo ba exchanged. | turnout

¢ canlacl on the elide chair below seltings

-~
3
4

Position of wliers

o a reasort I‘Dr changlng
61 0, raplacing

Lift of switch

Tha.open swich: eshall conl]nuously Bto 12 monihs
e lifted min. O,1mm fom the slide | of Incase of

S chales.  (Adjustment nommally  during | Increased
Instaltation). seliing force
i « If this Is not the case use helght
adjustment shims to |#t the rollers.

+ In case of Type S {Spiing) the gap
betwaen rall ool and rofer has lo be
approx. Tmm.

+ The helght of worn Rollers nan NOT be
compensaled with helght _adjusiment

voestalpine
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shims. In this case tha Roliers have to be
replaced,
Comman/Acute Monoblock Grossing EHZ Centro Mi13
ftem serviced Pracedure Recomimended
nterval
Gauge s Measure gauge. 3 morths
+ Al ngncorformity of lolerance, re-
adJustment of gauge rasp. at
impermissible wear, replace crossing
rasp. funning rails.
Fastening system »  Vlsualinspection of the complele 3 mosths

. systam.

» Existence of fastening matesial ke
boits, nuts, cfips.

»  Mlssing pars to be replaced, loose boits
I be re-lightened.

Joint areas : «  Visualinspection of unring suace and | 3 months
running edge in regard lo damages,
cracks or burrs.

¢ Burs lo ba ground.

+  Smak dents’ {o be greund. N

+ Excessive dants or byeakolts to he A
determined and classilied aco.
classificatian of rall defecls (UIC712).

Crossing » Visual Inspection In regard to cracks, Manthiy after "}
- - especially on running surface, bottomn of | Instaliation i -
ftange ways, side of flange ways and (approx.4-6
foot In the area of plate suppoits. merths).
Correclional measures ancordmg After ,work
chapler maintghance. © ] hardening”: 3
«  Visual theck.of burss on all whael ral menths
tantact suriaces ~ Emﬂf&ﬂsm_@_’_ﬁ .
38 8000 35 poselble
Wheel transilion area + Visual inspectlon of funning surraca of Monthly after

crossing nose and wing rail, especially,  § nstallation
+ Denls on crussing riose — small dents to | {approx,4-5

ground continuousty, Massive dents months).
have lo be repair welded, After wark
v Lateral contacl marks on practical nose | hardening*; 3
- In case, verify check gauge anci i months

. hecessary re-adjust.

Plastic: derormaﬂon and malenal flow of

wing rail aused by wheels, .

recondi!lonlng aceording repalr welding

dure during next malnfenance
inlgrval, see also chapler malnlenance.

For sll cur;ective acllon to be {aken,

“#iways both, the.nose and the wing rail

needs fo be cansldered. (Transilion of

whaels),

+ |n case of repair welkling, always
consicer the materiad specific [
recommendations - no preheating of Iy
cast manganese steet {welding on room
lemparature).

Chegi gauge +  Verily check gauge with gauge Gronths

measurlng device. If necessary re-adjust

resp. replace check rail. For definiion of

cheol gauge see chapler malnlenance,
voestalpine
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in case of self-guiding crossings this
slep can be neglecled.

Obluse Monohlock Grossing DHZ Centro Mni3

ftem serviced Procedire

Recommanded
interval

Gauge

L]
L]

Measire gauge.

Al nonconformity of toferance, re-
adjusiment of gauge resp. al
impermissible wear, replace ¢rossings.

3 months

Fastaning sysiam

Visugl Inspaction of the completa
syslem.

Existence of lagiening malerial Eke
bells, nuts, cips.

Missing parls o be replaced, lcose bolts
lo be redightened,

3 monlhs

Joinl areas

Visual inspection of running surface anc
tunnlng edge In regard to damages,
cracks of buirs,

Bugrs to be ground,

Small denls” lo be grourd,

Excessive denls or breakouts to ba
deterrnlned an classified aco.
classificallon of rail defeats (LICTE),

3 months

Crossing

-5 SO0 3% Passiiye

Visual Inspection in regard to cracks,
aspaclaily of running swface, hattarn af
flange ways, side of flange ways and
foot In the,area of plale suppods.
Conenllonal measuwes according
chapter maintenance, :

Visual gheck.of burrs on all wheel rall
cunlaol surfaces — Burrs to be removeq

Monthly afler
Installation
{approx.4-5
manths).
Afler ;work
hardening”: 3
monihs

Wheel transition area

:Misual Inspaction of mnnlng surface of
orossing nose and ving rall, especlally

Denis on crossing nose — smaEI denls lo
ground continuausly. Massive dents
have to be repair weided,

Lateral cantaci marks on prachical nose
- see point check gauge,

Plastlc deformatlon and malerlal ﬂow of

-, wiing rall caused by wheels, ="

recondilioning according rspaerw.eldlng

pracedure durlng next maintehanse

Interval, see also chapter mainlenarnce.
all corelive action (o be tdken,

aiways both, the nose and the wing ral
. :stobe gonsidered. (T milllor! gl_'___ }

in case of repalr wekling, alwa‘,'s

consider the materdal specific
recommendations — no preheating of
oast manganese steef (welding on reom
lemparalure].

Manthly allar
Installation
{approx.4-5
months).
After ,work
hardening®: 3
months

Chack gauge

Verlly cheok gauge with gauge
measuring device. If necessary repalr
weid lha crossing respactively exchange
complete crossings. Far definition of
check gaue see chapter imalntenance.

6 months

QORUMENTDE29963916/c4 9074542668 10790820
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+ in case of sell-guiding crossings this
slep ¢an be neglected.
Check Rall 33C1
Hem serviced Pracedure Recommended
Interval
Visual inspection s Existence of pasts, bolls washer and & months
nuts,
+  Misslng or breken parts to be regplaced,
Joose paris lo be fastened,
s In case of a broken check radl the
- operatlon of the turnout Is not safe
: anymorel :
Chack rall ehalrs : + Visual Inspection of check rail chairs | 6 menths
: respectively check rafl plates.
+ in case of one broken check rail
chair/plale, il can be replaced duwring the
next planned mainlenance task If
several plates are influenced a speed
restriction Is necessary, If the check
gauge Is within the salety limit. If (he
check gauge exceeds the salety #imit the \
operation of the turpout is not sale ;
anymere,
Check gauge « Measure Check gauge, ¥ necessary re- | G monifhs o
adjust. >
Bonded (Glued) Insulated Rali Joint - 86°
temn sepviced ;| Procadure :i: B v Recommended
S Interval
Bonded {Glued) « Visua] inspeotion Insegard ta damages | 1 month aftar
(nstilated Rall Joint <or Gracks of the gluing materta and - - first installation
(IR} widthofgap.
3months In
regular
Intervals
Immedlately
In case of
.| 8hor Ciecuit
Ceoasionally in
case of
wrusual abrupt
lemperature
changes

Material trapster at joint gap -

Vlsual Inspacllon In’
“or brokers oul mateilal on rall head and
burrs on running edge,

‘regard to damages.

1 manth after
first Installation

+  Malerlal to be removed with a flle, joint | 3 months in
gap insert must not ba damagad. regulas
+ A broken out gap-insert or broken out intervels i
materlal at the gap to be repalred :
according chapler matntenance (gap tmrmedlatety
liller). in case of
Short Clreuit

Buirs an running edge

v Burrs on running edge o be removad,

1 morith after
first installation

DORUMENT: 0529963514164 3024543660 151195323
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3 montha In
regular
Intervals

Immediately

in case of
Short Clreuit
Fish bolts v Must naither be lvasened nor Hghtened. | 1 month after
+  Check il screws are properly fight first installation

3 months in
regular
intervals

Immedizalely
incase of
Sher Clrauit

Qacaslonally In
case of
unustal abiupt
lemperalure
changes
Edecliical reststance «  Check of resistance kn accordance with | 1 month after
requirernents [rom signalling firs| installation
depariment.

3 monthe Iy
regutar
Inlervals

trmediately
in case of
Shert Gircull

-| Ceeasionally
ceso of
unustal abrupl
temperalure
changes,
Gap helween rails «  Visual cheak of gap. 1 month after
« Small gaps up to about 4 to 2 mm are nat | lirst installation
influencing the function arkl may close
7 again on higher ralt lempergiures.. .- 3menths In
idle o be repaired ‘according | feguler
chapte ntenence :fgap  (lfer) | intervals
respeciively s indicating & hroken jolnt

Immediately
In casa aof
Shor Cleoult

Qccasionally in
case of
unusual abript
lemperature
changes
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|FAST
ltem serviced Prosedure Recommended
interval
Visual inspection «  Vigual inspection of the system regarding | 6 monihs
exislence of parls,
¢ Misslng sespectively broken iFAST
spiings lo be replaced durdng the next
maintenance activily.
« |If more than 3 plates beside esch othar
are influenced B speed resliction is
. recommentad raspactively parts should
be replaced immediataly.
Rall fastening system Pandrol E-Cllp
{ter seviced Progedure 7" 0 Reccmmended
i Interval
Vistal Inspection »  Visual inspestion of lhe system regarding | 6 months
exislance of paits,
s Missing respeclively broken pars to be
replaced during the next maintenance
aclivity.
s I more than 3 plales beside each olher
are influenced a spaed restriclion Is
recammended raspaclively parts should
be replaced Immedialaly.
voestalpine
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6 General

6.4 Uillization of Gauge “1" and “2" In Switeh Device

The sim of this guide Is {o define the use of gauges, lo check the wear on stock- and switoh rails, which
avolvas during aperation. The measures to be laken will ba defined, dapending on (he degrae of wear,
so that darallment safely s kept on a lolerable level and swilch devices can be replaced in time due to
ha objedtive stale of wesr. Wear Is & normal phenamenon, vrhich may coour especially in heavily loaded
tusnouts of lurnolits with smatt radii.

The maximum affowable wear profiles respectively the deraiiment safety and measures derived from
them are always to be laken in connaction with switoh. and stock ralf as well as the wheels of he rall
vahicles. : O

Lirnit values for wear groflles of wheels and lurnouls are fixed in the Leallets UIC 6§10-2 “Trailing sfock.
wheals and whealsels. Condilions cancarning the use of wheels of various dlamaters™ and UIC-716
‘Maximum permissible war profiles for swilches" ds wall as standards EN 15313 "Rallway applications
- In-garvice wheslsel operalion requiraments — lirservice and off-vehicle whealset mainkerancs” and
EN 132329 “Rail applicalions — Traclk — Swilehes and orossings-Part & Layouls”.

Extract from EN 13232-9.

Safaly against deraliment fs considered fo he managed by limiling the rafio of guiding foroe ¥ to actual
wheel load Q. ¥ and Q) are lo be delenmined simullancously. The limilirg value depands on the lriction
coefficient p and contact ahgle ya.

According lo experiments (see ERRI C70 RP1) the confac! angle ya shall be no simalier than 407, This
comesponds lo a friction cosificion of 0.3 and Y/Q of 0.4 (see following fable aceording to UIC 716},

0,2

03

0.4

GAUTION
Comphtance with the prescribed iimils of wear of swiich devices Is cruclal to retaln 4 high
level of salsty derailment; non-compllance with these limits can lead to derailments,
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411 Gauges

The gauges are shown on VAE drawing 122008-000-..

Flg. 60-Qauge "1™ and grinding template (' i

1 Suppor

W} Template “IW" - switch- sleclkt rall wear In case of new whes|
50°-noteh = upper limil marking
40"-noteh = lower limit marking -

iH)  Templale *1H* —wear condition in case ¢

2 Grinding lempiate G0? i

3)

e
e

P,
R AN

Flg. 81-Gauge “2“ o : }
1) Suppont (-

2Ty Template "2T" —Examining the depth of breakouls
2L} Templale "2l — Examining the ength of breakauts

DORUMERT - tT-083-Famnouls- Thallaad.dotnt Vo eStaipl ne
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81.2  Application of test gauges

The two on gauge “1* fixed lemplates, with “4H" and "TW" engraved on the specimeans, show two
different wheel / rait interface conditions:

Specimens "1 " represents a permissible, up to the limit , worn llange and must be used for testing at
the actual switch tip lo delerming the degree of wear of alogk tails when the whee! sel is infacing maove
The slock rail can have both vertical and fateral wear. A pronounced lateral waar of the stock rail kimits
the parmissible gaping {3mm, value recommendad by VAE depending on the driving, locking and
delection system) of the swilch rall and increasas the fisk of deraiiment. The gap belweei stock- and
swilch rali could ba caused by burrs on running edge respeclively burrs on Ihe side machining of by
improper adjusiment of the locks. A pronounced verlical wear of the stack rail can be compansated by
re-profiling the swilch - relalive switsh lowering against stock tall.

Flg. 62-Qaugs "IH", application at the switsh tip

R

flg. 63-Temptate "1H"

With templale , 31" and feeler gauge {3mim), the faleral wear reserve of the stock rail is delermined in
respect fo the parmissible gaping of switch rail.

Fig. 84-Templata “1H" and feelar gauge

GAUTION
Gaping switch bladas, with and without breskosts at the tp of the swilsh, Torm a risk of
deralimenl safely particulasly In connectlon with worn wheel proflles and wiwel {langes.
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The specimen "tW' (laleral part of lhe template) simulales a new wheel flange and mus! be used to
exaimine the switch- and stack rall wear; wheel laterally In conlact with ralls. The grinding temptate with
80" Inclination is used to check the contact angle an the switch rail at grinding viorks for re-prefiling.

CAUTION - ;

Swilch and stock ralls with critioal horlzentsl and verlicalwear _endangé; InInteractionwith
naw and worn vihasal proflles / flan Vs._lhé afely againat deralliment.

The bottomn parl of template ™W" represents vartical stock raill wear of 10 mm and must be used [of
tesling the possible ¢ontant belweean wheel flange and base of the swileh rall machining respectively
switch slops,

N |
L 5

. P
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Templales "2T" gnd "L" are used lo delermine the sevesly of breakouls In swilch 1afls, whereln
specimen “2T" is used to determine the depth arl "2L" for delemining the length,

( - _.—_,""MU =

A S O T

Fig. BB-Templates "2T" und “2L." —~ Appleation for switeh hreakaouts

CAUTION ce

Switch rails wilh a horizontal burst of L > 200mm and critical depth, especsally n
combination with new wheel profites and wheel Nanges endangering 1he safely against
deraliment. The whael might starl climbing the switch rall

All luinouts have to be inspected regularly by means of lhe test gauges; the inferval has to be fixed by
the ralhvay operalor depanding on the operaling condilions (number of trains passing, speed, general
lurnout condition, ele.), §is recommended that lesls are at least carried out every 3 months, Each half
sel of switehes hasl lo be tesled.

Based on the resull of the tesls, il is possible to assess the wear condition of slock and swilch rall, as
well as the severity of breakouls depending an the wear level following r enance. measures should
ba {aken . P
+  grinding the tengue rails on Iha unning edga
+ grinding of breakouls o
+ replacemenl of haif sst o AWIlChES

CAUTION
Swilch- and slock rails must not be re-profiled by welding the rallhead,

The test rasults imust be recarded. £or this purpose the test shesl as par chapter 6.1.11 ¢an be used.
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813 Preparation for Test - Gleaning, Deburring, Grinding

in ordur 1o obtain meaningful lest resulls, the areas o be tested {swilch and siock rail) must be clsanetl,
in addition, if necessary, the stock- ancl swilch rails have to be dehuired before checking. Burss on
running or housing face result in the loss of the correct fit belween rails and gauges.

oS

Fly. 69- Bursto & ranyoved

The grinding work shett be carded out by sultably qualified personnei the shapa of the
talls must not be slgnifisantly ohanged. Far deburring and grlnding af worn profiles a fine-
gralngd grinding wheelto be used, which removes the malerial progressively and enstires
top gually surface finishing.

8.1.4 Operating Condiflon of Bwitch Devices

The operaling condilions described in the loilowlng haplers are c!assWed mto three categories in _}
accordance with lable below:

GCOD MEDIUM BAD
The hall set of swilches s safe The half set of swilches can The hall set of swilches is not
againat derailment and still slilf be passed by tralns but is safe against dezalimenl.
usable, in an advanced siale of wear,

schedule measure soon.

Further {o lhe outsome of fhe tes!s progeed || zh chapter,Maasures Whan the
operaling slalus is "bad’, the lurnout is not gale and must ¢ nol be passed by trains anymore.
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84.6 Check "P1" - Gaping of Switch Tip with Template “1H"
Procedure The swileh rail must res! on ihe slide piales properly, The turnout bas to be sel beloe
the lest and lhe swilch must be left in the achieved position.
Gauge 1" wilh tamplate “1H" must be placed perpendicular to the rack axls rigiht
before the switch tlp and be pushed against the stock rall; move the gauge 10mm
longiludinaily the swaleh 2.
Test Rasult Operating Condition Mersure
« Template can be moved
fongltudinally {10mm} along the The balf set of
svteh rall without conlact to Lhe switches is safe Mot
switch rail. against derallment necessary
+ Top of switch hp is, hlgher thart and still usable, =
i fimit mark. GOOD
« Tampiata cannot be moved
longfudinally (10mm) whauy | The aff satof
{ouching the switch rail. ins! derailment:
» Top of swilch tip is higher than agains, ceratimer,
limit znark possible contact of M1
: wheat wilth switch
* Top of gaping swileh b Js, lip could lead to
vislble; Hange of swilch rall is : "
partly behind temglate. frareased wear  MEDIUM
« Templale cannot be moved L
Iongilydinally {41 0mm} withcut The hall set of
touching the switch rall. » . swilches Is nol sale M4
« Top of switch tip is behlnd i
lempiate "1H" ng ot vi |'l:4
+ Template cannot be moved
langitudinally (£#0mm) without The half sel of
touching the switeh rail. svitches Is not safe M3
« Top of switch lip is below limil againat derailment.
mark. ) i
BAD
i
CORLASEMT I-17-003- Tt 5- Thalland ooen voesta] p! n e 0
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818 Check"P2" ~ Wear Reserve of Stock- and Switch Rail with Template ,4H" and 3mm

Fecler Gauge
Procedure For this test the switch eall must rest on the slide chadr and has to be pushed as
good as possible agains! the slock ralf with a crowbar.
Gauge "1" with template “1H" must be placed perpendicular to the track axis right
belore the switch tlp and be pushed agalnst the slock rail.
Jmin Fagler gauge to be placed bobween stock- and swilch raii al tha top of swilch
tip.
Test Rasult Qperaling Condition Measure
» 3mm feeler gauge fils betweaen
switch-/stock rail and template sﬁi‘l(::l:‘ealsr ‘?sl;fre Mat
A
: against derallment necassa
= Fap of swilch tip is higher than ?md stllt usable. A
limit mark,
GQOOD
The hall set of
« 3mm feeler gavge does not fit | swilches can atilt be
between awileh-/stock rail and pagsed by lrains
femplate “1H* bulisInan M3
» Top of switeh llp is higher than advanced slats of
tienil mark. wear, schedule
measure soon MEDIUM
» Jimm fesler gaupsa fits between :
swilch-fstock rail and template The half set of
"M S T switches is not safe M3
* Top of switch tipis befow limit | ageinst derailment.
BAD
& 3mim feeler gatge does no! fil
batween switch-/stock rail and The half set of
temptate “1H". swifches i3 nol safe M3
» Tap of switeh tip is below limit agalnst derailment,
mark.
e 8AD
» Template cannol e placed Ina o
way thal lhe edge.of fhe The hall set of
femplate Is In contact with the siwitches Is ol safe M3
sloc?( i apalnst derallment.
8aAD
PORLSENS 1 17-203- Tuinebts- Thadand dotnt vo es.ta;pl n e
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§4.7 Check "P3" - Vertical Rall Wear Limit
Procedure For this test the swilch rall must rest on the slide chalr and has {o be pushed as
good as possible agalnst the stock rali with a growbar.
Gatge 1" with tamplate “1W* must be placed patpendicular to the track axis (n
the range 5 — 55mm switch rall head width andg be pushed against the swilch rall,
Test Result Operating Conditien Measure
« Conlact point of tamplate “1W" Bmfc::::: ISSE;;L Nat
L\'Hh f;ﬁ;‘;h {arlllc (Iise;)above the agains! teraiment necassary
ppe ma - and sii usable.
The half set of
+ Contact point of template "W swi:;f;zz%ankséglrlﬁbe
with swileh rail lles between | © Bl is Eyn an Md
. . fdhne E
S uppir (507) and lower {40°) limil advanced state of
/ maik, wear, schedule
Imeasuré soon. MEDHUM
™
F . The hall set of
« Template s In contact with the swi;c;l;zsd%?{h[f;:lrl‘:)e
switch rall above (he upper (507) P but Is In an Md
ANI})_(:beiow the lower (49‘),"”-‘“ advanced state of
mar : R wear, schedule
s measure soon. MEDIUM
= Conlact point of temmplate "1wW'
with swilch rall lies below the sw?;:ﬁeiali f:]tt ?;m M3
:::’;;1 ’;"QL“DA?:]”‘ {407 over 81 L ainst desaliment
BAD
J
5
DORUNENE 137005 Twnoid - Ehang.aotm voes‘tai p I ne
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8.1.8 Check “P4" - Vertleal Stock Rail wear Limit

Procedure For (hls test the switch rall must res! on the skide chalr and has le be pushed as
good as possible against Tha stock rail with & crowbar

Gauge 1" with template "1W" must be placed perpendicular to the track axis right
hefore (he switch Hp and be pushad agalnst the sloak rail,

Test Result Operating Conditlon Measure
g » Boltors of lemplate "W 18 SL?;;::E;"; ;}L Mol
\\ S :i(i?T Irs contach with the swilch against deraiiment necessaty

and stifl usable.

The half sel of
swliches is nol sale M3
against deraitment,

= Botlom of template “1W* 15 In
contacl with the switeh rall.

e
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8.1.9 Chack "PE" « Breakotils with Template , 1W"

Procedure For {hig test he swilch rall must rest on the slide chalr and has to be pushed as
good as possible against Ihe stock rall with a crowbar.
Gaugae "2° will template “2T" must be placed perpendiculas o the lrack axis and
be pushed agalnst the switch rall. Move template aleng the complete machined
area of the switch rail — Smim head wicith o $8mim head width, If the upper tip is not
in contact with the botlom edge of lemplate "2T° the check has to be repeated by
template “2L"
Test Rasull Oparating Condition Measure
- p ’( .. +Breakoul s higher than the
h £ 7 | baltom edge of Template "27" ;:&,T:g Egé:fre
AND M5
. aygainst derafmen!
»Breakoul s shorter  than | ang sl usalte.
termpiate ~3L°
= == GOoD
________________ —
A<l
. L=200
8 i The half set of
swilches can still be
; passed by trains
- N butis i an
R - + Breakout is higher than the advanced stale.of
\ f i - battom edge of Template *2T" wear, schedule
AND measure 500N, M6
= Breakout Is longer than Increass inspeclion
template “2L" intervals as,
= == depending onthe  MEDIUM
traffic sRuatien,
1.=200 condition bad will
A>i n be achieved soon
- It The half sstof
[ : switches can aifll be
passed by trains
L - : bulsinan -
. - « Breakowt is Jower than the advanced slale of
\ f i \“7 botlom edge of Template *2T" wear, schedule
AND measure scan. MG
» Breakaut s shortar than Increase inspectien
temnplate 21" * intervals as, )
dependingonthe  MEOIUM
traffic situation,
conditian bad will
be ashleved soon
TOKUMENT1-1T-002-Tumawls- Thalland. decm VoeStai p En e
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f i i “-\}
L-x._h__ \ + Breakout is Jowar than tha
At lf“ boltom edgs of Terplate “oT The haif set of
b [ N AND swilches Is not safe M3
» Breakout is longer than against deraiment,
tempiale "2L*
= o BAD
L=200
B Y
Al
i §
-
(¥
Y
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6.1.10 Measures

CAUTION
Lalerat grinding and re-proftling of the switch ralls may affect the deraliment safety in
case of improper execullon,

Measure Primary Secondary
{if ptimary measute is not successiul)
« Grinding of switch rall {In open position), slarting
at the swilch tip parallet to the running edge.
+ Length minimum 53mm — 200mm,
+  Continuous lransilion to (he existing profile.
+ Lowsering-of profite should not be changed
significanitly, Lowerlng of 26mm Is nat to be
exceeded (excesding the il mark).
" o Adjust lock +  Keepinaleral removal to a minfmum.
« Horizontal adjustment of switch by bending o — /
e \
»  Repeal vhesk with lemplale , tH,
+ | grinding Is nol successiul continue with
measura M2, .
+ Crincing of laleral ffange of swileh rall (40mm ; A
deep) with an nclinalion of 60°. Use lemplate
with 60° stope for checking. PR
M2
+ _Lowering of 25mm is not to be exceaded.
M3 » Replace hall sel of switches, + _ Not appilcable,
+  Grind the switch ralt flange — 40mm deap-
M4 withott affecting lhe helghtand ensure 2. .. |  Replace:hal sel of switches.

continyous transition fn longitudinat Qire :
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¢+ Inorder lo prevent further massive wear,
sharp edgas of breakouls to be graund in
time.

»  Not applicable,

/

s Use tamplate wilh 607 inclination for
checking, -

» Repeal check with tamplate "1W" and
template with 69” inclination.

» Siightly grind both sides of the braakou!,

N + No material rermoval In verlical direction,

» Increased Inspection inlervals to detect
condition bad’ [n fime.

+ Mot applicable.

voestalpine
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8.1.11 Check Sheet ~ Gauge "1" and 2" In $witch Devices
Line,
Station :
Turnout No:
Turnout Type:
Left Half Sat of Switches
Pi P2 p3 P4 P&
Date no [M1|{M2]M3|no IMI] no |[M3IIMA| no |M3| no | M3 | M5|MB Name
Rlght Hatf Sat of Switches
PL 1 pz I pa i _
pate | no |miimz{M3| no {Ma]o [M3|ma| noimal nol M3 | M5 Me Narne
} Pt..P5 Check 1105
M1...M6 Measure  to 8 (measure lo re-set the turnout In a proper condltion)
na.. No measure necessary
voestalpine
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6.2 Utllizatlon of Gauges on rigld crossings

8.2.1  Qauge for hose relractions

This flustrations count for ali nose ralraclions,

Gase ,OK" at the plus side;

The plus side of the gauge fouches the crossing nose, bul rests nol on the wing ralls There Is a gap of
up io {he upper tolerance to to the wing rails,

O O, B

Fig. 70-Cage ,OK" atthe plus side. -

o
~ry

~

[T

PRSI

This Is the case when the plus slda of the gauge resls on lhe wlng :alis but does hot louch lhe crossing
rose. Here we are outside the upper tolerarice fo.

.A.ro
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;
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i
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.
Flg. 71-Gasa ,not OK™ at the plus slde v
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The minus side of the gauge is not teuching the crossing hoss, but rests on the wing rails. Therais a
gap of up to the fower lolerance ty ta the creasing nose.

I (3

rO

Q

Fly. 72-Gase ,OK" at the minws sikie

Gase  not OKY at the minus side;

This is lhe case whan the minus side of the gatge fests nol on the wing ralls but does touch the crossing
nose. Here we are oulslde the upper tolerance fu.

M &t
O -
Flg. 73-Case ,not OK* 4t the minus side
DAOKUMENT 1-17-003-Tirnouls- Thstand doem Vo eStaIp ! ne
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822 Gauge for groove wiiths

This ikustralions count for all measurements of groove widths.

Gasa OK" at tie plus side:

The plus side af the gauge daes not fit into the groove, The groove widih s inside the upper tolerance
to,

th

I
Fly. 74-Case ,OK" at the pius side

Case jnot OK* at the plus side; l

This is the cass, if the gauge' resls on lhe wing rails arg fl Hera w-e are aulside the
upper tolgrance fo. The groove Is too big because the gauge wobbles in the groove.

£)

! 9 |
SRSV W e

-

Flg. 73-Case ,not OK" at the plus side

voestalpine
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 at the s side:

The minus side of the gauge fits exaclly into the groove. The grocve width (s within the lower lolerance

4. The gauge does nat wobble i the groove.

i | & ()

Flg. T8-Case , OK" at the minus side

Case not QK" at lhe minus side:

This is the case, if the gauge does not rast on he wing ralls and fits not |nto the groove Hete we are

outside the tower tolerance tu. The groove is oo small

Flg. 77-Case  not OK" at the minus slde

OORXUHENT I [1-00)- Turzioul - Thaitand dogm
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8.23 Gauge for the nose thicknass

This illustraticns count for all measwremenls of nose thicknesses.

Case, OK" at tite pluys side:

This is the case, if the gauge resls on the wing rail and the crossing nose fits inlo the gauge. The crossing
nase {s inside the upper talerance to.

—()

[\

Flg. 76-Case ,OK* at the pilus slde

—

-

Casg .not OK gt the plys side: - : o
The gauge does not rest on the (vlng ralls and the -6rcssing nose fits not Inte the ﬁlus slde of the gauge.
The thickness of the crossing nose is culside of Ihe upper lolerance , [nose thiokness too wide)

o

UJAl

Flg. 79-Gase ,not-0K " at the plus slde

OGKUMENT F-00%- TUM0uIs-Thitand decr voestal pine
OME STER AHEAD.
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Gage QK at the minus side;

This is the case, if Ihe gauge does not rest on the wing sails and the crossing nose lits nof inte the gauge
The crassing nose s inside the fower tolerance .

al

..O

A

Flg. 83-Case ,OK" at the minus side

Case not OK" at the m Inus side:

AP

The gauge rests on the wing rails and the erassing nose fits info the minus side of the gauge. The
thlckness of the crossing nose |s otdslde of the lower tolerance t¢. {(nose thickness too small)

ol
()

O

A

Fig. Bi-Case ,not OK" at tha minus side

POKUIIEH T §7-003-Tumtduds- Flusilang aeen
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824 Contact polnts of the gauges

a) Measurement of ha llare Al 6y point

b} Keasutemant of Top plalning & rose fhicknass

o} Peaswement of lop plalaing & nose thitkiess

)} Messutsment of the gicove wiith {paratiet groove, if applicatie}
8) Measurement of tha groave wisth ai llamg af fieel

N Keaswenent of the groove wisth at emargency enlry

Touse he carect gaugas see the Excel documenl villilhe gauge fypes allached

PO —— voestalpine
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6.3  Repalr aind Build up Welding of Austenitic Manganese Sieel Frogs and Crossings

The purpose of this recornmendation is to supply accurate infarmalion aboul maledals and procedures
for reclamalion (by welding) of manganese sieal frack caslings - data which has alded many rallroad
maintenarice and operaling ¢osts.

Some manganese steel frogs and crossings can be repaifed withoit any welding at ali. Most times it s
only necessary to grind eway the roll-over along The flengeway and bring It back to geuge considering
ihe criginal radil, if lhe flangeways are allowed to close, the wheel flanges, in passing lhraugh, may starl
breaking the metat oui. This necessitates expensive repairs.

Onily certilied welding personnel with experience shall perform repair welding on austenilic manganese
steel b N

684  Typlcal Ghemistry of Austenitic Manganese Stes! (AMS) -

| %G [ %Si | %Mp | %S | %P ]
| 0.95-1.3 [ <0.G5 | 11.5-14 | <0.03 ] <0.04 ]

8.3.2 SEiandards

+ Euopean Slandard  1.3401, EN15589

s Australla AS 2074 -Hidand H1B

s Japan JiS G 6131 SCMNH, SCMNHE
s South Afrlca SABS 407 - 1,2345 -

«  USA ASTM A 128 A, B-1,-2,-3,-4

8.3 Interesting Facts Congarning Wéid]ng mlsleulllx_::i\nhnganeéé.éiee! [

Austenitic Manganese Steel is a non-magnelic alloy thal is very tough and will werk harclen under high
impacl loads. The tough properlies of Manganese steel can be lost I base metal temperature axceads
300°C (570°F). Aveld prelonged and concentrated heal Input in any single area. Overhealing
Mangansse stesl teads to a britlle condilion. Manganese slee! does not tequlse preheat, except in cold
weather conditions (<0°C f 32°F). Then only warm the base melaf to approximately 25°C (70" fo 80°F).
Manganese steel bage metals should only be welded with manganese alloy constmabiles, Avold using
carbon steel materiale, which wil cause the weld deposits to be brillte and zesull in.spaliing {ifting of the
deposits), When rebullding Manganase steel It [s good practica to remove spproximately 3 mm (1/8") of
the work hardened surfgce priof fo welding, Failure fo da this may resull-n undsrbead cracking, and
weld melal spalling. Manganese stee! castings should be welded with the.klestric arc process only.
Because of Its greater speed, there is less danger of overhealing and destroylng the propertiss of Ihe
manganese steel. Curren| \eh are high enough to produce salistaclory penetration and Fuston should
be used. i ; o .

voestalpine %
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8.3.4 Inspeaction and Preparation for Welding

»  [nspect castings fer cracks and defects. If required, use cye penelrant Lu lovale eracks.

& Grind or Arc Alr if al all possible whan semoving delecls or cracks. Arc Air will pul less heat into
the gasting than when gouging electiodes are used. (Don't use a culting lorch.) When grinding
also do not overheat AMS.

* Remave all work hardened surfaces before welding by arc airlng or gdading {approx. 3 ram
(3/16") deap). Side panels of an extensive ground pan sheuld hot exceed a gradien! of 45°. The
angle lo lhe ruaning edge shall be 45" also,

+ Remove all balter and rolf-over. Grind and “round” all sharp edges (side of the ground area,
point and along the wing ralis). Sharp edges can restit in crasking.

+ Remove rust, grease and other foreign malter. Organic malter can break down in the heat of
the arc and cause porosily.

Hint

Mever preheal manganese steel unless below 0°C (32°F) and then simply lake the chill
out of he casling.

836 Walding

¢ Il worn and ground area needs more Than three layers (~ 10mov 38"} use Gr-Ni-Mn type lo . )

buffer. i

Weld with fow, but high encugh cuirent to Insure proper weld penetration and bead welting. ’

Malntain a shart are. Held electracke nearly verticat, approximately 20 degree drag angle.

Ufea DCRP (raversa polarity). A

During welding naver make a bead wider than 4 times wire (electiods) diameter. Remember ’

this Impertant rule: The wider lhe bead, the slower the welding lravel speed, the higher the heat

input Iinto the casling.

v Always lravel as fas! as possible, When possible, make several passes. Multiple pass welding
does help to minimize puddling and increase travel speed.

» To prevent overheating make frequent tests wilk a 260°C (500°F) temperature measuremsnt
device. Weiding should be stapped In any one area when femperalure goes above 260°C
{500"F). Welding van conlinue én anolher area thal has cooled down. A rough guide regarding
lemperature: Il should be possible i hold a bare hand an the metal 156G mm (6°) fom the lasgt
deposlt at any lime.

- * s 8

DANGER
Danger of Bansl Approash the metal very slowly ore use sensors lo determine
temperalure.

« Cooling Is beneflclat (wet biankets, CO2 snow, waler). Do not apply waler direclly to the hot
deposit, ralber pul it nearby A guod examlse |s lo fi ll upthe llangeway with water oy show when
building up the point.

»  Skip-weld whenever posslb{a

+ Reversa direction of weld beads to minlmlze bulld up of stressas

+ [mmediate peening of 1hs red hot be ds wiil assist in reduzing Internal stresses resutting from
contraction during conling, :

« Before repalring a orack, bevel with Aro Alr or a grinding wheel,

+  Rool pass for orack 1epale should be welded with Ce-Ni-Mn eteclrode, }

+  The welklingln a beveled crack should be done by applying a serles of welds approximately 76
mm (3") long. Do not deposit beads the full Isngth of crack.

voestalpine
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836 Finishing

Caraluly grind to contowr and gauge after welkling,
Da not averhezl.

Make final inspeclion,

Chech with dye penetrant for welding defedds,

- 8 = »

Hint

Manganese steels wilt deform under traffic. Duing the deformation perlod, as a result of
high cermpressian and paunding lrem impact, manganese steel will workharder: Roll aver

and lips will often approach a Brinell hardnass of 550 I subjected to conlinual heavy

toading Inspeoct and grind edges and lips 2 waeks after repalr,

837 Approved Consu}nph!gs -

For build-up walding either auslenllic manganesa fillers (same typa as lhe base material} or auatanitic
manganese fillers containing Ghromium andfor Nicke! are suilable. Chramtium improves the resislatce
to alvasion, Nicke! Increases duclity. Always hole the instructions of the manufacturer of the

sonsumables,

8.37.1  Covered Elecirodes for Buiid.up

Brand Cover Europenn Standard AWS
ESAB OK 86.08 basle DIN 8565 -E7-UM-200-K -~
ESAB QK 86.28 baslc DiN 8555 ~E7-UM-200-K E FaMn-A
Utk 7200 basle Ol 8555 ~E7-UM-200-K E FeMn-A
UTP BMC basic | DIN 8555 ~E7-UM-280-K -
UTP CHRONOS . baslc DIN 8555 ~E7-UM-200-K ~
Re-diying: 2 hi;i}_rs‘él 200°G (400°F) '
Current range: 110-150A for 3,2mm {1/8")
140-1804 for 4rm. (5/32%)
6.3.7.2 Seml-automallc Filler Wires for éuild-up
| Brand | European Standard I
| UTP AF BMC | DIN 8865 ~MF7-GF-260-K |
Current range: 250-300A for 2,dmm (332"
300-350A for 2,8mm {7/64")
83.7.3 Typleal Chemj;;i;y of Build-up Hleatrodes ard Wires
Brand e - NI
UTP Chronos 0.9 - -
UTP AF BMC 0.5 ~13.0 -
UTP BMC 0,6. E 5
UTP 7200 07 - 2,8

DOKUHENTO529962914¢49428801665 1520523
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8.3.7.4 AWS Specificallon for Manganese Steel Filler Metals
Elament EFaMn-A EFeMn-B EFaiin-C
G 0.50/0.90 (L.50/6.90 0.55/0.90
Mn 11.0/16.0 11.0/16.0 12.0/16.0
8l 0.301.30 0.3 0.20/0,80
NI 2.76 min -- 1.00 min
Cr 0.5 0.8 2.50/5,00
Mo = 0.6 -
P 0.07 0.07 0.03

6.3.7.5 Elechodes for Root Passes and Buffer Layers

Il'a crack {or a worn area) needs more than A layers it is necessary to salect a stainless Cr-Ni-Mn
electrode, lype "18-8", lor roct pass amt buffer layers.

| Brand | Cover ] EN | Europaan Standard | AWS |
{ BOHLER FOX AT | baslg i 1600 | E188MnB22 | E3671%mod) |
Re-drying: 2 hours at 120-200"C (260-400"F)

Current range: 80-100A for 3,2vm (167}
. 100-130A for 4mm (5/32"}

6376 Typlsal Ghemlstiy of Electrodes for Rool Passes and Suifer Layers
F %G I o8 | MR i %Cr [ N} |
t 0.1 [ 08 [ 5 i 18.8 | 8.8 ]

voestalpine
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828 Typleal Track Weldlng Problems and What to Do about Them

G381  Transverse Gracked Polnl, Defermad Metal

30, Remove deformed metal along oulslde edges.

H.Grind or Are Alr across palnt lo bottom of ¢rack
atind and check, Fig, 83,

32.Remove sharp comess and fapar welding
groove.

Hint:

Roat  pass must have good
penetralion. Reverse dlrection of
vach bead. Use Bohler Fox A7 or
similar for rool pass and adjacent
layers o filling runs.

-Tunserse crced olt

33.Use austenitic manganese type or austenitio
manganese type centairing Chromium andlor
Mickel for the remalning layers. Do not et
Interpass iemperalure go above SO0°F (260°C).
Last beads musl e higher than the casling
surface, Flg. &4.

o 34,Grind surface and round edges.

} 35, Finish grind to gatige and contax.
36, Check for cracks and waidling defects.

St

Fig. 83-Qrinding or arc alr across polnt
Fig. 84-Buid-up welding
2
3
A

voestalpine
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6,3.8.2 Longlludinal Cracked Paint (1)

1. Check wilh dye penelrant i creck goes
completely lhrough. if only a surface crack, grind
oul arack and robulld with manganase slaal
elactrode.

2. lf crack Is very deep and goes lhrough the
casting, grind or Arc Alr and remave all malerial
abave drack and as wlde as polal, Fig, 86,

3 Build up with sither manganese steef eleclrode
ar wire. If more than 3 layers expacted, bulfer
with 18 8 Mn type. Check to see il other cracks
have opened. Stad with edge beads when : SRS
welding Aro Aleed surface of point. Proceed by | Fly. 86-Longltudinal cracked point
welding adjacent beads, Reverse direction of
each bead. Round out edges by grinding belore
welding. Mever start welding before grinding
exiges, Fig. 87.

Fig. 868- Grinding or arc alr polot

Fly. 87- Bulld-up walding

voestalpine
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6.3.83 Longitudinal Ciacked FPoint (2)

1. Grind or Arc Atr, Flg. 89,

Hint:

Giind of Aro Alr as deep as needed
and only wide ennugh lo permit the
deposit of one of two beads, Sides of
lhe gouged hed shoukd be lapared to
inswe good  peneteation  withowl
undargul,

vire. If more than 3 layers expealed, buffer with
18 8 Mn lype. Grind and check for welding
defecls, Fig. 90.

2. Repair with either manganese steel eloctrode or Flgl, 88~ Langiudinal eracked point

Flg, 90- Bulld-ugy welding

DOKUMEHT: 05203639142 494 2050 L6 1GMIH52Y
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6.3.8.4 Poroslty

1. Grind, Fig. 989.

Hint:

Porosities  (diroular  Indlcallons)
usually are not crilical for the
patformance. indications shall be
repaired If the sile exceeds a
diameter of more than Gmm.

2. Repalr with manganese steel electrode or wire,
Grind 2nd checl far welding defecls, Flg. 90,

Flg. 91-Porasiéles

| Fig. 82- Grinding

“i| Flg, 93- Bulld-up wildtng

voestalpine
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6.28.5 Weld Bead Paltern for Worn Paint, Worn Area Reaches Running Edge

1 Befora welding rounc out edges by grinding.
2. Start with eclge beads to build up surfaces.

Hint:

Proceed by welding adjacent beads
staggered and reversing the welding
direction afler easch bead. Welding
daposit and running edge shall form
an angle of approximately 45°, Fig.
4.

Fig. 94- Bulld-up wekiIng, worn area reaches ruphing
adge

6.3.8.6 Bead Failern for Worn Polnt, Worn Area ¢does not Reach Running Selae

1. Belore welding raund oul edges by grirding.
Hint:

Oval pafilern, weld beads should be
s{aggered to avoid

. siress
soncentralion, Fig 95, C

Flg. 95« Bulld-up welding, wern area dees not reach
ruhnlng adge

voestalpine
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6.3.8.7 Worn Area reaches Intermediate Piece

nfermation
VAE auslenilic manganesa crossings are direcliy weldable into frack. For this purposa
the manganese steel is welded to the rall sieel using a stainless inlamed|ate plece,

1. Grind worn atea,

Hint:

Do not grind loo close to the rail sleel.
Diuring welding the rail sleel must pot
reach 500°C {930°F) or above,

2. Use bulfer electrode for runs acjacent to the
slainfess intermediale plece, for example Fox A7
{a}. Remaining runs can be welded with bulld- up
electrode far examnple UTP BMC (b), Fig. 97

Fig. 98-Waar of running edge

Hint:
1) Rall sleel
The adfacent rall steed must not reach 2) Austenills intermedizle plece
600G (930°F) or abovel 3) Manganese staat .
fd

Flg. 97- Bulld-up welding

LN
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6.3.8.8 Wom Area Includes Manganase Steel, intermediale Plece and Rail Steel

Important:

This repalr has io be dope wilth
gpeclal care,  Since  Auslenillo
Manganese Steel must nol be pre-
heated and the adjacert rail sleel
requlres pre-heal the proceciure Is
quite complivaled ancd vanes from
case to case. VAE's Welding and
Melallurgleal Engineers wifl help lo
set up the procedure needed for

every single repalf probiem. Flg- 88-Wear of :unnlng adge

1) Rail stegd =

2) Austenllic intermediale plece
3) Manganese sleel

63840 Welding of Worn Area a1 the Gauge Corner

Hinf:

Use of a copper packing. Maintain 2
2mm (5/64°) gap between packing
and work plece

Fla. 99-Copper packing
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Walding sequence of joints wilhin the lumeut:

N ®

e 6
%) ) D)
B)

Fig. 10-Turnaut with direct link of swilches and crossing

(5)

(6)

Fig. 101-Turpoul with small tadi

@?—ﬂw'— = '?6?—) @% J i
Aﬁgm“&; B {9
o Smre,

®

Fig. 102-Turnowt with mietiven radi

©) D)
v O

Fig. 103-Turnout wilh lerge radil

Walding sequienca for ,'ar;r:f;? of Eséf;ébrs Cross

prc)
|
g (kb
d S
e e 1
@ g o\ A N 3
Fig. 104.Exemple wslding sequance 7
Alter coeling all welding joints, &l the rail fastenings which have been opened have to be re-tightened
frg-installed.
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6.4  Rerquirements for welding of rall foints of turnouts and track aystems

By incorrect wekling of turnouts angl traok systerns, damage andl lrack misalignment may ocour. This
raanual cannot replace regutation of raltway avthorifles or construction companies but shall ba used in
addiflon when installing turmouts In track.

Calon
Provide adequate measuras so 1hal neither workers nor any equipment can gelin contacl
with electrical wires during maintenance worlk,

Hint e
The operalion ard safaly Inslrucllons of the responsibie raliway personnel must be
ohserved. Follow he given torque of the screws. Wear appropriale salsty equipment,

Environmeant i ’
Dispose or iecycle degradsd to pmlecl lhe anvimnment accordingly

Turnouls ard track systems must be installed In their final posittan. The alignment and the geamedry
{the gauge, lhe check gauge, llangeways and the corree! position of the turnowd parls) must be
conlrelled. The function of 1he selling device must be checked. Rai joints Lo be at least temporarily
fishplated, If avallable, sleaper securing caps have to ba remevad

et

The neutral temperalure Is the rail lemperature at which the rait Is approximately free from lension.

Ballasling work, lamp!ng fi ne—aajr.tsflng

Turnouts and adjoini ng 1rack havelo be aMgnecl ln ba1!ast and tamped prior welding, They can ba passed
with very low speed. Tamping of urrouts and lrack systems should be done as far as possible by
machinery {with track ang Lrnout tamplag mashines) lo achiave the proper height levet and lo provide
the required longitudinal res|s1 nee for siee

Areas which cannot be automal(cally lam|

in the case of double sleepers on rail joints, they must be lowered or semaoved for welding of joints and
then se-altached and tamped afler welding.

Sleeper bays for lock end tods have to be kepl iee from ballast,

After tamping, a firal geomelry checlt has to be perforrned Al uompunenis must be cheoked tor any
darmage caused by the lamplng process AR
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8.4.1  Welding of rall joints
General

For welding, the Joint gaps musl be adjusted according lo the regulations of lhe respaclive walding
process. In case of spare parls, supplied with extended rails, the length of ihe edjacen| track has lo be
adjusted accordingly. Culling of ralls must be carried out In accordance with raliway-specifie guideltnes,

The welding sequence within single lurncuts is given in lhe enclosed skelch {from the inside o the
outslds). In diamond crossings the welding of the Joints stats at the obtuse crossing and s then
conlinued with sarne sequarce proposed for single turnouts.

All welds to be carried out in the neutral temperature range (average of lhe annual maximum and
mirkmum rail lermperalure) | 5° G AL lowar rail temperalures, fails ard track sections must be
pretensioned, At higher rail temperatures, ralls and track secticns are usually not welded. If there is na
ofher possibillty, rails and track sectlons can be vielded, but the track has lo be cut as soon as poessible
and a tension equalizallon has to he perdformed at neutral temparature.

Weldings in {urnouls have to be done only ¥ the height and laleral adjustment is done properly. Pulling
of ralls within the turnout, to achieve a matural temperatire stress level 1s not allower! Tenslon
compansallon has {0 be done after a minimum distance of 30m away from the loe resp. from the heel
of the tumout. The 30m track section is used as anchor lo prevent refative maovemenl of turnout parls
(swilches, stook all crossings).

Belare slart of welding work oheok

- the angular poslilon of the stocl sails to eaeh her
- Ehe posilion of the switch loes

position of theoraticalipractical crossl ng nose B
- the condilion !a[rgnment of Ehe anl}- creep devlca (lf appucable)

The transport lock of the anll»creep device (M applicable) must nol be ramnvad before welding. The
welding Itsell musl be carded oul in accordance wilh approved thormile welding processes that
carrespond to the profite and maleral. During welding, the rail temperalure should be approximately
aqual.

Two of thiee fastening elements have to be spened / uninstalled baside each welding jalnt; all cther
fasteners shall be lightened.

Welds are caried aut In the following order:

1.} Welding the jolnls Insldde the: lumcm?s

2.} Weiding the plain track aectlons batwaen lhe‘jumouts

with Ihe'lnlermed “_nl; ,@dlt_rous. (Temperature

rom lhe lurnouﬂ)

3.) Welding the %urnouts wi‘lh eaoh cthe
compensation to be considered 30m aw

voestalpine
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§.4.2

Gonnection to an existing track or an existing turnout

When connesting la turnouts, the tension cempensation oulside the neutral temperature range mus! be
done after al a minkmer distance ol 30m away from the toe resp. froan the heal of the turnout The 30m
track secllon ls used as anchor lo prevent relative movement of lurnout parts {switches, stock rall
crossings).

6.4.3

Temperature compensation by puliing the ralls

Ouiskle tha rieutral lemperalure range;

L]

DOKUNEN

Rall fasteners have to be loosened / uninstalled aver a certaln length

Fram the diffsrence of the rail temperalure to the neural temperalure, the required change in
langth is to be determined. (The regufations of the rallway autharity have striclly to ba abserved!)

The neutyal lenglh oulside turnouts Is then achizvedt by pulling (stretehing) \he ralls with pulling
devices.

The change in lenglb of the rails must be checked,
When the neutrat langth is reached, the it fasleners musl be tighlened immediately,

When pulling the ralt agains! the other end, cens!der tha change in rall length pius the required
welding gap.

After welding, the rail puiling device must be left In the tensioned state untll the welding jolm
cools dowt 1o approx. 200°C In order o aveld gracks.

-~ END OF DOCUMENT ---
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