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requirements of Bogies

*STATUTERY ( TRACK GUAGE, GROUND CLEARANCE,
LATERAL DEFLECTION, SHARPEST TRACK RADIUS )

*RELIABILITY AT CRITICAL OPERATION SPEED

*GUIDE THE VEHICLE ON STRAIGHT TRACK WITH STABILITY
*SMOOTH CURVE NEGOTIATION WITHOUT SKIDDING

*EFFICIENT BRAKING FOR EMERGRCY STOPPING DISTANCE.
*‘ADEQUATE RIDE COMFORT FOR TARE AND GROSS LOAD
*SAFETY AGAINST DERAILMENT Y/Q

*LOW MAINTANANCE COST — NO PEPLACEMENT BEFORE IOH/POH
*ECONOMICAL PRODUCTION PROCESS.
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MODEL WITH

GREE OF FREEDOM

—

Almost all railway vehicles consist of carbody, bogie frames and wheelsets. Therefore an
improvement of the model above is to introduce as second suspended mass. i.e. to

introduce a second vertical degree of freedom.

_ SHELL e B B

SEC. SPRING e

PRI. SPRING

ky I::' o

e Zw(2)

DAMPER

— T =
v z(s)
Figure 5-2 One-dimensional model with two degrees of freedom (z., zp)- Carbody

mass m,., bogieframe mass my, and wheelset mass m,.. Primary suspension
with stiffness k; and damping c;. Secondary suspension with stiffness k>
and damping c>. Speed v. Displacements z-(t), zp(1), z.(t) and track

irregularity z(s).

The three force equations of the system with respect to the static equilibrium can be written

as
P cz(zc = z,,) + ky(ze — 2z,) = O (5-8a)
my Zp — ox(Be — 23) — kalze — =) # cilde = 2%) + (= — zw) =0 (5-8b)
v Zo— e Zpi— ) — el — =) = (5-8c)

Using Equation (5-2) one gets the two equations of motion in matrix form as

m. O Z. c> — C» Z,
0’ g, >, s =G Gy SO Zy

._.kz

Zc
— ks kK + k5 {Zb =

EQUATION OF MOTION




VEHICLE DYNAMIC SIMULATIONS HELPS TO PRE INVESTIGATE THE
STATIC, QUASISTATIC AND DYNAMIC BEHAVIOR OF RUNNING
VEHICLE SYSTEM IN DIFFERENT DYNAMICS CONDITIONS, VARING
LOAD WITH SPECIFIED GEOMETRY CONDITIONS OF TRACK AND
WHEEL-RAIL INETRACTION. TO OPTIMIZE THE SUSPENSION
CHARACTERISTICS FOR DESIGNED CRITICAL SPEED OF VEHICLE
WITH SAFE & IMPROVED RIDING .

~ WHY VEHICLE DYNAMICS . —

QUASISTATIGVHEN VEHICLE RUNS WITH CONSTANT SPEED ON IDEAL TRA
WITH CONSTANT CURVE RADIUS, CANT AND WHERLGIADN.
QUASISTATIGMIT FOR LATERAL FORCES IN CURVES = 60

(V=5.4 KMPHAS PER UI518



VEHICLE DYNAMIE LING

Rigid Bodies with lumped mass

CONCEPT DESIGN
— M ATHEMATICAL MODEL

Bushing, Bumpand rebound stops

Direction elements Damper and Spring ¢ ——————

PWL Characteristics

............... MDI_HEADER

[MDI_HEADER]
FILE_TYPE = dpr
FILE_VERSION = 4.0
FILE_FORMAT = 'ASCII

-------------------- UNITS

[UNITS]

LENGTH = 'meterao
ANGLE = ‘degreesd
FORCE = '"newt ono
MASS = "kgo

TIME = 'second’

[CURVE]

{ vel force}
-1.0 -1000.0
-0.28 -400.0
-0.16 -300.0
-0.09 -200.0
-0.04 -100.0
0.0 0.0
0.04 100.0
0.09 200.0
0.16 300.0
0.28 400.0
1.0 1000.0

LINKANGE
eameeeeee'PROPERTY FILES

PSD Dateoinicity  *WHEEL TRACK GEOMETRY

e -SIMULATION RUN
Vo ‘RESULT REVIEW

"""" REVISION OF PROPERTY VALUES
S *RE- ITERATION

Initial calculationsRun simulation -Reviewresults
Optimise values as per results - Re iteration till
desiredoptimizedout put
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~—— VEHICLE DYNAMIC ANALYSIS GOALS

EIGEN VALUES : NATURAL FREQUENCY, PHASE, DAMPIN
STABILITY ANALYSIS : UNDAMPED MODE AT CRITICAL SPEED
CURVING BEHAVIOUR : ANGLE OF ATTACK

R ——

DERAILMENT COEFFICIENT : RATIO OF LATERAL FOCES TO VERTICAI

LATERAL WHEEL FORCES : FORCES ON WHEEL AND TRACK

RIDE

||T|

INDC

"
m

X s COMFORT VALUES.

CARBODY BENDING FREQUENCY -10 Hz

PITCHING OF BOGIE-15 Hz SEPERATED BY UNDERROOT 2
MAX. BUFFER DROP TARE TO GROSS = 75mm.

TILTING COEFFICIENT LESS THAN 0.4



LATERAL ARNCE OF TRACK - WHEEL

LATERAL CLEARNACE MEANS POSSIBLE DISPLACEMENT OF A
WHEEL UNTIL FLANGE CONTACT IS REACHED.. BECAUSE OF THIS
LATERAL PLAY BOGIE MOVES IN SINE WAVE MOTION

running circle l lateral clearance
| — \

| ’.’ LBl aYa
Iy 1600 mm

Il() min
4 ‘ 1676 mm

|// R

nominal point of flange contact
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Sinusoidal motion of wheel set

o b o= e - - = o o o
- - = - r Sl — o =
R, o - o . -

A A cylindrical wheel with minor disturbance will take an extreme
position and will never return back towards center line on its
own.

A Taper on tread of 1:20 gives self centering effect and changed
rolling radius works as differential on curves.
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Ef . _.:”  PATH FOLLOWED BY
Iy " C.G.OF AXLE

‘ FATH FOLLOWED BY WHEEL FLANGE

A Thus, a typical periodic motion is generated with time
period = alv

A where v is the velocity of the vehicle

A Lateral displacement will bey = a sin ¥t,

A ¥ being angular velocity of oscillations being the time
when displacement is measured

A Thin flange increase Lateral Play




P+ FORMULA

Wave Length | ; of a Single wheel

G ST mm (MG}
. A
iHW“-ﬂ""'--..--""rr'“rr_} o
(5= Dynamic Gauge P ] ’ ’
I = Dynamic Wheel Radius e -"""'"“'5
g: ConICIty SHGLE OF COMING
| ;a - Frequency a Og
N Y

Hollow tyre increaseconicity of wheel
LARGERCONICITYREAULTSN LOWERWAVE LENGTHAND HIGH
FREQUENQRESLUTINIBI STABILITY

--- LOWERCRITICASPEEIN BOGIEFHUNTING-



Effectiveconicity evolution-due to Wee

A Equivalenteffective conicitycharacterising the
wheel rail contact geometry

A Effectiveconicity= {r/1ly
A 1rcchange in rolling radius
A 1y ¢ lateral displacement EHECTVE oy L

A High equivalentconicity Thmore bogiehunting

A New wheel =0.25;  Worn wheel = 0.4 to 08
A For Ultra high speedonicity= 0.1 with tread taper 1:40



Direction
of movement

Due to Ilateral clearance
between wheel & track, Axle
may assume intermediate
angularposition

TOP OF FLANGE
RAIL CONTACT

,, ':IIAELE | A J_E

SECTION A-A

Sectionalplan of wheel flange
at level of flange to Raill
contact

On curves wheel obliquity is accentuated in proportion to ratio of
wheel base and radius afurvature.



~ POSITIVE ANGULARI YM

i<—>| Positive
| Eccentricity

—t

_ Troean | FLANGE | ...
t Left Rail Table: TREAD {45 0o /\a/

DIRECTION -
OF MOTION  *,_..+*°

¢ oF AXLE Centerline of Axle

A Point of contact of flange is ahead of tread contact
A Frictional force acts upwards thus adds in wheel climbing
the rail



NEGATIVE ANGULARITY (PLAN)

," " Negative Eccentricity
|
/

- freo.
;1 FLANGE l’TREAB”‘.

ONTACT "CONTACT: Left Rail Table

-

o'.
., :
-

A Flange contact lags (trails) tread contact
A Frictional force acts downwards



CLUSIONS FROM ANGULAR MOVEMENTS

- Frictional force acts upwards and acts as a derailing force
In case of positive angularity

- Derallment proneness is higher when wheel makes
contact with positive angle of attack

- Positive angularity is therefore most critical condition of
the three possible conditiong,

- POSITIVEZERGNEGATIVE



~ FORCE RAUHEEL CONTACT
P —  MOME

NT OF INCIPIENT DERAILMENT

LARGE LATERAL DISPLACEMENT ARE LIMITED BY WHEEL FLANGES
RUBBING AGAINST THE SIDE OF RAIL. THE FLANGES ALSO PROVIDES
REACTION FORCES TO TURN THE BOGIE AROUND A CURVE TRACK.

INCLINATION OF FLANGE
WITH VERTICBE 1:2.5

Derailing force = Y cosb +nR

Stabilising force

Qsinb



bt REfuaian

FLANGE FORCE Y tanb-m

FLANGE
FORCE

LR

WHEEL LOAD (Instant) Q 1+ mtanb |:|.:Q|CT|ON FORCE

ACTING UPWARD

For Safety against wheel climbing :
LHS has to be small than RHS

L=
a—
=
1]

=l

Y- Low T s
Q- High 1
u- Low ' oy

TAM [ - |k
i &0l --|-|_|.||

tanb- Large

DERAILMENT €EFFICIENT SHOULD BE osk,

=E :l:l e i | .=|:|

LESS THAN = 0.8 FOR SAFETY FLANGE ANGLE [ —



DIP Y FRAME T TO LOWER CENTER OF GRAVITY

SHORTER WHEEL BASE 2560 mmi FOR BETTER CURVE
NEGOTIATION WITHOUT WHEEL SKIDDING

B EGGOIE SO R SECONDERY SEHSEENSIGHN - ECH
BETTER RIDE QUALITY IN VERTICAL & LATERAL DIERCTION

CARTRIDGE TAPER ROLLER BEARING :- FOR BETTER LIFE
CYCLE AGAINST AXIAL LOADS & EASE OF FITMENT

ANTI ROLL BAR T TO CONTROL ROLE FREQUENCY &
DISPLACEMENT

DISC BRAKE ARRGT. 1 FOR SHORTER EMERGENCY
STOPPING DISTANCE

YAW DAMPER T TO SUPRESS HUNTING FORCES

LATERAL & LONGITUDINAL BUMP STOP, CURVE ROLL - TO
CONTROL COACH MOVEMENT WITH RESPECT TO BOGIE.

BOGIE BODY CONNECTION T FOR ISOLATION OF NOISE
AND VIBRATIONS AND NON DETACHMENT OF SHELL 1
BOGIE DURING DERAILMENT.




Primary
suspension

Secondary
suspension

Yaw Damper

Bogie Bolster

Cross Section Frame




Inner Spring

g

Lower Spring Guide

b

(Primary K

AR

Rubber Pad

Spring Guide

Bump Stop




Wheelset---

Why condemenindimit = 845 mm

- Brakedisksdia. =640mm.

- WheeldiscsDia = 915(New),845(worn).

- Newwheelradius = 9152 = 4575mm
- Brakediscradius = 6402 = 320mm

- Groundclearanceamandatory = 102mm
- m=Margin=457 ¢ (320+102) = 35mm
- Condemnindimit =915¢ (35x2) =845mm

. Variation allowed in sizeof wheel discs
. Wheeldiscone axle=0.5mm

- Wheeldiscone bogie=5mm

. Wheeldiscone coach=13mm

W.I. as RCF MDTS 168
Dynamic balance at 320 rpm
Unbalance moment should be
</=50 gm.

3M self adhesive strip or

Glue weights

Chisel Gasket Remover-Loctite 79040
Activator- Loctite 7075
Adhesive Loctite 324
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CARTRIDGE DOUBLE ROW TAPER ROLLER
BEARING

PREASSEMBLEPRE GREASED SEALED UNIT |
MAINTENANCEREE

FIRST OVERHAUL =II2LION KM. A ] |
SERVICE LIFE =IQLION KM 2 J IR

|
3. Backing ring
FIG. 1-4 AXLE BEARING LONGITUDINAL SECTION
Y _ \,
% o
g [ 2 2% ™,

s \ . <

= - - - ’
o S - ) ) ~
4 )

\

TIMKEN
5 £48999

BearingMounting Pressure smmamm———
: ounted End Play Checking
Timkerr 20-25 Tonne with Dial Indicator

SKF 28-32 Tonne It should be in limit
Needs to be standardised 0.0250.33 mm



REARCOVER —_ o
- AAEBOXHOUsI

Ign double row spheric INgs
F=

~— SPRING WASHER

s S R
R R A /
LABYRINTH RING 5 N s
(COLLAR) o, N — NUT
. 7\‘7 / /,/

S FRONT COVER
P

=) ) - 22326 C3 CK
: — 2. SELF ALIGNMENT UPTO
M I 5EDEG

Induction Heating 130140 DEG. CEN




(Wheel set with PrW

~ Prudhommeproposed the limiting lateral force
as:. Hy)X ndyp omMbt KoV

where Hyis the lateral force & P = axle load (t)

Control arm centre pivot bush for wheel - axle guidance
Existing

Axial —Lateral stiffness = 04 kN/mm

Longitudinal Stiffness =40 kN/mm

N
Proposed stiffness for trails by RDSO to avoid she
Axial —Lateral stiffness = 18 kN/mm ‘
Longitudinal Stiffness = 08 kN/mm

SERVICE LOAD Cx = 23Kn aginststiffness of 40kN
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s 1T

N 151875-92. CL-1A

[T—NATURAL RUBBER BONDED
WITH INJECTION MOULDING. A |

4
At o - L SEAMLESS TUBE TO (IS: 1161-S98. HFS YST 2401
¥EE O

0.03%
.OOW

?124

B8

v

- SECTION A-A NOJQE:—
5 1) SERVICE LOAD (RADIAL) = Z3kN

2) EXCEPTIONAL RADIAL LOAD = 38kN
3) TORSIONAL ANGLE = 6 DEG

YEAF

MAINUIE - - =

(0] PUNCHED #£ HEREWITH LETTER HE [6HT
S) APPLICABLE SPECIFICATIONS ARE TS 17.35%
6) FATIGLE TESTING SHOULO BE AS PER MOTS-12Z
7) TORSIONAL STIFFNESS IS FOR REFERENCE ONLY

TORSIONAL STIFFNESS

- <N Cx / TOLERANCE ZOpes — TOLERANCE ZONE
e } KN ma
E 1
e0 S 7
y
70 £ 1 ;3 U4
g 1:00 ,/ //'
40 0.80 7Y
» 0.60
b 0.40
10 020
4 — ol . 5
ol 1 2 3 4 S mm %3 1 32 3_54‘5 Degree

el = tecne




C ing Force-
Soft Bogies!

S'Ifﬂ' bogie Soft bogie

Radiatsteered bogieson their own allow an increasein operating
speeds up to 180Km/h without increasing Rail/wheel forces

comparedwith conventionalbogies

This reduces wear on both the rall and wheels - wheel life Is
Increasedby up to sixtimes.
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~ CONCLUSIONS

EXCESSIVE OSCILLATIONS DUE TO

. Slack Gauge

. Thin Flange

. Increased Play in bearing & Journal

. Excessive Lateral and Longitudinal Clearances

Increase Derallment Proneness



2 =¥ N 5
5

AThe small pieces of metal break
out are grinded by tread
cleaning device to avoid
shelling and spalling




Primary suspension W
/I—I_i‘q%'rffness- Low deflection '

04 nos Nested coil springs with top rubber pad, primary vertical

dampers, control arm, elastic joints - connecting the cartridge bearing
on wheel set to bogie frame.

Articulated Flexible guidance.

Vertical Stiffness outer =475 N/mm L
Vertical Stiffness inner = 280 N/mm f})
Combined Stiffness of nest = 755 N/mm o |
11—, A
10
PRI. VERTICAL DAMPERS -04 NOS. E

4250 +F 640 N @ 0.3 M/sec.

PRI BUMP STOH /
DN

LATERAL STIFFNESS 5 TIMES THE VERTICAL STIFFNESS AND
LONGITUDINAL STIFFNESS. 16 TIMES OF VERTICAL STIFFNESS.

=3

sy

-
& m o mmT m
ggz gg)wgﬁ;,g;_uo

S 53

S3ca8a~>33537F
2zofezz3z e
o= e 35 Z D3

o




Primary Bump stop e
= ’ ISs: 1875-92, CL—ZA——\\h o

1S:2062-9B9 Fe410 W
&\ _____ gt N M$

o

9%_<135

16 VERTICAL STIFFENESS:- 2.9kN/mm = 12%
= . (1 7kN/Smm, 4.SkN/4.7mm)
o NOTE:—

e 1) FATIGUE TESTING SHOULD BE AS PER MBSl

e 2) MANUFACTURER'S INITIALS, MONTH & YEAR SECONE
EMBOSSED HERE #

AXLE LOAD ON ONE JOURNAL

= 18/2 = 9 TONNE r—
DEFLECTION = 6.5mm only e

~-NWasnoNDO

2
faveaSE s s 8 7 8 8 10 ©(mm)




Primary sww

- Spring Design
- Stress= G*d* / 8*Dm”™3*n -- N/mm.

-6 = MODUEUS OF RIGIPDITY

. D =Bar Dia.
. Dm = Mean Dia.
. N = No. of active turns

. RDSO SPEC WD-01-HLS-94 REV-3
- MATERAIL T 15:3195-92

- d<30-60-Si1 7,

- 30<d<60 -52Cr4Mo2v
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Internal spring

Bogie longitudinal axis

Bottom side of primary springs



Bogie
Bolster

Miner Pad

&= ‘ Spring Guide
—

Outer Spring

Inner Spring

Rubber Spring
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3200
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= 2400
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(/ 1600 /I
) 1
___________ / )
800
A =
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\ 0 20 40 60 80 100 120
// /- DEFLECT ION( mm)
.............. TOLERANCE :1§%
,// \ i RATE OF LOADING 15mm/sec
/ I// € 0 @ S0 A
@30
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' @ 182 ' ,' = . K~ NoT 70 BE
Vi , \. BONDED WITH
SECTION A-A l‘mm
: TO BE BONDED \
g SCALE 1:2 A , ! . J S
TEEL COMPONENTS SHALL BE 9SMn36 7
0736 OF DIN1651 OR ALTERNATIVELY AT - -
1570( PART-111) -1979. | , v e T
NTS AS PER MDTS-148. \ ' @ S0 l WELD LENOTH [ 1Ten | DESCRIPTION & DIMENSIONS @a3s07| DETAIL
I =t L M _| crove | SECONDARY SUSPENSION
/ MONTH AND YEAR TO BE T @ 65 o veiont Triie[\\Nas\boq i e\ass I
R HE IGHT OF MIN. 6mm. R YF s, & RO
\lfT]TE'AT _é' 0.9 wi| RUBBER SPRING FOR FIAT Bﬂﬁ
LENGTH / DIA
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Natural Frequency= _1 [ K
20 m

k = Spring Stiffness

m = Mass

If frequency caused by external excitation is equal to
natural frequency, resonance occurs. If there Is no
damping in the system, the amplitude becomes infinite

with time.

High stiffness >>>> High frequency >>> Poor Ride
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" TINE~P

DISPLACEMENT

UNDERDAMPED

Critical damping is the minimum amount of damping
overshooting the equilibrium position when released from
displaced position



- LATERAL DAMPERS NOS.

SECONDARY SUSPENSION

NEST OF FLESOIL SPRINGS-INNER AND'OUTER, RUBBER SPRIN
WITH (MINER )PAD &RI. VERTICAL, SEC. VERTICAL & LATERAL Al
YAW DAMPERS AND ANTI ROLL BAR ETC.

. SEC. VERTICAL DAMPERSIOS. 28 .
3500 +£ 520 N @ 0.2 M/sec. ey X<

8000 +£ 1200 N @ 0.3 M/sec.

.~ YAW DAMPERS2 NOS. SEC. V-

11000 +£ 1650 @ 0.1 M/sec. YAWD

RATIO PRI AND SEC STIFFN
. CombinedVt. Stiffness SeSpg =370.6 N/mm 755 N/mm > 370 N/mm

- Combined Lat.. Stiffness Se8pg =195.6N/mm LA e
- Lateral flexibility provide better lateral ride.
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ALT.NO| ALT.DATE ZONE ALTERAT IONS AUTHORITY
= ) a [20/08/2012|ALL | NOTE NO 1. REVISED. DY CME-D3
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I
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c Sl ola DAMPER TESTING AT 20° z2°C c
@82 MAX. NI
w| |z
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@72 MAX. 25 & - ‘ : :
| gl @ Z.|NO OF REVOLUTIONS 76 |min k = series S“ﬁness L
n| €
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~ Vt. Stiff. =471 N/mm
d=42 mm Dm=242mm
N=6.25; F.EH400 mm

Helical coil suspension

Vt.Stiff.=2420, 1291 N/mm (370 N/mm)
d= outer 34- -Inner 26

Dm= outer 246, Inner 138
n= outer 8.3 inner=6.6 | &= %7
F.H. =outer707 inner 663mrgl &= 1

Flextcoll suspension

Fiat: Bogie
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A  Each flexicoil spring is provided with the
following markings:

A  The positive directions of the alignment
deviations is indicated with an Aluminium
band (secured tightly and wound twice
around the spring)

A  The length of the spring under test load
and the value of the alignment deviation
(in mm) are printed on a nonferrous
metal band.




Proposal toaveid-Shifting-of Tractior

w Perforatedstainlesssteel disc to tacked
with bolster and side frame for under
pressure plug locking of miner rubber
padto eliminateshiftingproblem

w Pre compressedmninor pad with load of
20t beforefitment to be fitted with in 04

hors(TS17477)

Secondary
Centering Disc

\

N\
\ \
. ,m_w:‘ — =g
ET < B
’ 9 \ "l vl‘ "F.kj} h . i
=i s

el s =
Pl
wIelizd




- ALIGNMENT DEVIATIONA(COU! RUCTIO

- The difference between the alignment deviations of the
two outer springs not to exceed 4 mm and that of the
Inner springs 8 mm.

- The outer and inner springs with the greater alignment

deviations must be situated in the same spring assembly,
that is:

. If A greater than B, C should be greater than D
- A-B=4 mmmax, D =8 mm max

INNER SPG
BAND INSIDE

— B
OUTER SPG
BAND OUTSIDE

OUTER SPG
BAND OUTSID



/SFWING TFESTHNCG DAMPER TES ACHIN

SHOULD BE INSTALLED IN ALL WORKSHOP FOR F
SO THAT EFFECT OF PERMANENT SET MAY BE COl

DAMPER
TESTING
MACHINE

SPRING
TESTING
MACHINE



NO CANTROLLING

" DEFICIENT CANT
FULL CANTNO ROLLING PARTIAL ROLLING

Figure 4-4 Rolling of carbody for quasistatic curving. Centrifugal force mv?/R,
gravitational force mg, roll angle . and cant angle @;.

(a)
(b)

(c)

No cant leads to rolling towards the outer side of the curve.
Full compensation of track plane acceleration, a, = 0, gives no
rolling ar all. '

Cant is not sufficient for compensating the track plane

acceleration. The carbody rolls towards the outer side of the
curve, as in (a).



s L EVALIQON - e

CENTRIFUGAL FORCE (F) = MASS (M) x ACCELERATION (a)
F= (WI/g) X {R) WHERE/= SPEERIETER/SEC
TAN. =SUPER ELEVATION / GUAGE SRR IR CUIRYIE
- W= WT. OF VEHICLETIN
= CENTRIFUGAL FORCE / WEIGHT
=F/ W

HENCE e/G = F/W
e=GxF ; GxW%V GV2

W W g R
Super elevatioe = GV2

127 R
WHEREe = Super elevation in mm.
R=Radius of curve in Meters Degree of curve = 1750/ R in meter
V = velocity in KMPH 175 M Curve = 10 degree

G = DynamiGuagan mm (1750 mm in BG)



ANTIROLLBARUSEDTO CONTROEXCESSINADLLING
MOTION AND TO CONTROLIROLLFREQUENCYOW
ROLLFREQCANLEADTO NAUSEASSOCIATERVITH
SEASICKNESS e

TILTINGCOEFFICIENT AS RAR5151 & 4 SHOULBE =

LESS THAN 0.4 AT HIGH SPEED ON THE SHARPESg = )
WITH MAX. PERMITTED CANT DEFICIENCY FOR K )
THE VEHICLE WITHIN DYNAMIC MOVING GUAGE

FOR PASSENGER COMFORT.

UIG5154, Wind pr. 600 n/m”2 , Lateral force=43.RN,
Tilting Momentum=108kN




. Y-DIP SIDEFRAMESOF MATERIALS355PW+N  ENLOOZ25 Part-5 in
placeof ST 2.3

. TWOSIDEFRAMEEONNECTHEYTWO BRAKBBEAMASSEMBLY

. (CROSYSUBESDIN 163051524 0ODA683 THK44.2 MM )
WHICHSUPPORT.S

. CONTROARMBRACKETS

. SUPPORBRAKEUPPORT

. PRIMARYSPRIN®OTS

- ANCHOR.INKBRACKETS

. CROSSECTIONRAMB-ORLATERAL

. ANDLOGITUDINABUMPSTOPETC

. Surfaceprotection GarnetBallastSa2.5DIN8501

. Adhesionpromoting Etchprimer if ballsatingnot possible

. Epoxyzincphosphateprimer RDSGpecM&C/PCNAOQ 2013

. Viscoelasticagueoussynthetic resin Anti Stone ChippingPaint RCAVIDTS
22283 for corrosionpreention.




