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1. Clause 10.1 shall he read as below:

The supplier shall ansura the afficiency of the dampers for-a minimum penod of
38 months from the date of supply. The warranty shall cover design, material,
and warkmanghip

2. Clause 10,2 shall be read as below:

The manufaciurer shall furmsh a Warranty that each new damper suppied, shal
function satisfactonty withcut attestion and in accordance with the requirements
of this spacification over a minimum period af 36 manths from 1he date of supply

3. Clause 10.3 shall be read as balow:

The warranty shall survive inspecfion, payment for and acceptance of the goods,
bul shall expire over a minimum perod of 36 manths from the date of supply,
except in respect of complaints, defects. inefficiency and/or daims, nolifed to the
canfracior withen 3 monihs of such date. Any approval or acceplance by ihe
purchaser af the stores of the material iIncorporated herein shall not i any way
kirrit the contractar's liability.

d. Appendix |V shall be read a6 below:

Salt Spray 1es]
Salt Spray test shall b= carry out as per the RDSO 150 guidehnes wih
requirament of epecification,

5. Clause T.5; =
For Vends Bharat varsion-1, EMU-US, MEMU-US, Vands Matro coachas.

a} Primary vertical damper shall be confirming to ICF drawing Mo train 1B/MC/IAC-
- 1-002 alt ¢ or |alest revision.

b) Secondary wertical damper shall be confirming o ICF drawimg Moo frain
18MC/AC-0-1-010 alt & or fatest revision,

¢) Secondary lateral damper shall be confirmeng fo ICF drawing No  Bain
1BMACIAC-0-1-011 alt c or latest revision,

di ¥ew damper shall be confirming to ICF drawing No. train 18/MC/AC-0-1-012 alt ©
of lates! revision,
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Description of | Dampers For LHB Coaches and Yande Bharat Coaches.
iterm
‘Remarks 3] Pars 9.4 (IRIS certification] of this specification shail coms under |
enforcement after Decembear 2025,

2} Para 2.1 {51 Mo.01) (EN certification EN 15085 CL-1) of Appandix-fi of
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d0ZS.

3) Para T4 [SL No.10) (leakage testing facility for weld parts) of
Appendix-IV of this apecification shall coma under enforcement after
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| Ml — New Specification
|
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Rev, 02 — | 1} Inchude drawings of dampers for LHB coaches and
Vande Bharat Coaches.
Z) nciudo the detalls of dampars for Vande Bharat
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3} nclagde priming tests of dampers and paini Fire
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4} includes testing facility & testing of critical lems
for dampers,
| |5 ncluding quality improvemants para for dampers. |
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FOREWORD

1. This Specification spells out the technical requirements of Dampers
for LHB coaches and Vande Bharat Coaches.

2. Specification is concerned with the Dampers for LHB coaches and
Vande Bharat Coaches along with the details of the requirements and
tests for same.

3. The specification shall not be altered /modified or reproduced in any
form without the written permission of the Director General
(Carriage), RDSO, Lucknow.

il e arrees Kpmals SRV E) STT LRI L M TR '- I
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SPECIFICATION FOR MANUFACTURE AND SUPPLY OF DAMPERS FOR LHB

COACHES AND VANDE BHARAT COACHES

1. GENERAL

1.1

1.2

SCOPE

This specification covers the requirements of all types of Dampers currently used
in LHB coaches/ VB Coaches. Scope of this specification s refaled 1o following
types of hydraulic Dampers:

| ® Prfrrmr:.r-iu"erllnal Dampers

Dampars for Vande Bharat Coaches
Primary Verical Dampers
Secondany Vertical Damper
Secondary Latera! Damper

Yaw Damper

Dampars for LHB coaches

+ Secondary Vertical Damper

s Secondary Lateral Damper

= Yaw Damper _

s Secondary Lateral Damper for Air
Spring Bogle

= Secondary Vertical Dampaer for Non |
AC Coaches

This specification is o define

+ Pedormance, envelop, qualification and Inspection requirement

s« Maintenance requirement

= Any other téchnical and quality assurance requTements in association fo
other technical documents {(drawings, other specification efc. ).

Hereafter, this part will ba refarrad o as dampers for LHB coaches/ VB Coaches.
and aftachment elements. The ferms shock absorbers and damper can be
interchangeably used in this specification.

This Specification covers the supply of damping unit with end fiting/meounting as
an assembly termed as Dampers for LHB coaches and Vande Bharat Coaches

Applicability

This specification applies when recatied by the purchaser orders and/ or by the
associated drawings issued by RDS0 or any other agency authorized by IR for the
pUrpose.

When conflict arses betwoen the mquremants of this spacilication and the
associated drawings, the drawing requirements shall apply. When conflict arises

""I".-'|I 'n"'l'l"".' |"|'-'--| ."I'.u"||
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1.3

1-‘

1.5

between the requirements of this specification and those of other specificaton,
discrepancies shall be solved by mutual agreement between the purchaser and
suppliar.

Departures from this specification will be possible only following a written
agresment between the supplier and purchaser,

All the provisions contained n ROS0's IS0 procedures laxd down in Document No.
QO-0-8.1-11 Version latest (ttled “Vendor-Changes in approved stalus™) and
subsadguent versions/amendments thereof, shall be binding and applicable on the
successful vendorivendors in the contracts foated by Railways to maintain quality
of products suppbad to Railways

The Governmant of India policy on "Make in india” shall be apply
DRAWINGS

1.5.1 The damper shall generally conform fo RDS0O drawingis) or the manufacturer's

duly approved by the RDS0. RDS0's refarence drawings are as under-

1.511 For LHB Coachesa:

5. No. Illm o . RDS0 drawing no.

1 Primary Verical Dampers for all | RDSO/CGDRG21047 Alt 3 or

| type of LHB Coaches, latest =

2 Secondary Vertical Damper for RDSO/CGMDRGAZ1046 Al 3 or

) . LHB AC Coachea | |atest

3 Secondary Lateral Damper for all | RDSO/CG/DRG/21045 Al 3or
_coil FIAT Bogie | |atest

4 Yaw Damper for all type of LHB | RDSO/CG/ORG/21048 Alt 3 or

- P Coaches, (labwst

5 Emndirf Lataral Dampear for Adr | RDSOICGIORG/21040 At 3or

. Spring Bogie’ latest.

& ' Secondary Vertical Damper for | RDSOICG/ORG/Z1018 AR Jor |
- Non AC Coaches latest.

1.51.2 For Vande Bharat Version — 2 Coaches:

5. No. . ltem . RDS0 drawing nao.
1 Prﬁnar'_.r Vertical Drampear  RDSOMCGDRGR25009 or latest
2 | Secondary Vertical Damper RDSO/CGIDRG/25010 or latest |
3 . Secondary Lateral Damper | RDSO/CG/DRGI25011 o latest
4 Yaw Damper _HHDWHGFEEJME o latest
o A £
e &L J
g T Clechesl Ty wpr bl bRy
| i BRI LK) sl b dlaiid A LEE VT ereattial M. STl T /5 TR
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152 Tha manufacturers desirous of baeing considered for RDSO's approval for
manufacture & supply of damper shall submit application in prescribed form
along with assembly drawings and sectional drawings with instaliabion
dimeansions

1.6 End mountings and methods of dampers attachment

Dimaensions, orfentation and performance of and mountings are fo be as per
RDSO drawings. Any change in this will require RDSO approval

1.7 Applicable standards/Reference Standards

iy 180 23277
W 15023278
W) 150 17638
Wy IS0 5817

vl IS0 2408

vi} SO 8227

wiiy EN25817
yill) EN 10204
) (ECE1373
¥} EN 15085

2. Performance specification and Instructions for Construction

21 Caondmons of use

The dampers for LHE coaches! VB Coaches. are likely to be exposed to the
following operating conditions:

Change in temperature from -40°C to +70°C

Relative humidity from 30% to 100%

Both acidic and baske cleaning product

Lirine, feces, and kichen waste (restaurant cars)

Rair, snow, ice

Sand, brake and ferric cudde dust {abragion of wheel and tracks)
Damage from flying stones raised from the ballast irack bed
Flying pheces of ice

Salty air (coastal area)

The conditions of use appear nommally in any concenable combination
{independeant of weaather condifions, spaad, eto.)
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2.3

231

232

Installation

The dampers must be designed for frouble-free operation in the assembly
positions on LHB coaches and VB coaches.

I partcutar, for ant-yaw dampers. the suppher shall take into account each of
Ihe operation positions specified in ihe relative assembly drawing and anti-yaw
conrachion (o the body for a maximum negative anghe and wilh the end shield at
highast connecton

Cleaning of the bogie

The bogies and suparstruciune ara washad following varying perods, & the most
gvary 2-0 days. As a result, the dampers come into contact with acdic and
alkaline cleaning products, against which it must be resistant for the defined
gervice e, The appearance of under layer rust, material out breaks, leaks,
ahanges in rigidity aic. is not alowed.

Endurance

Load

The gampers shall be able o resis! the forces listed below (unless olherwse
apecfied). Appearance of fractures or leakage of oll as well as reduction of ife
tire of the dampears i= not parmitted. Thie ncludes the dampers and also the
attachment elements

The comphete nstallad dampers should resist the following static forces akong the
longitudinal axis.,

In the compressed position 20kN {unless otherwise specified)

In expandad positon 200N {unless otherwise specilied)
Acceleration

Dampers and thesr attachment can be temporanly exposed fo very greal
acoelerations, which affect the longitudinal axis of the shock absorber at a o90*
angla

Dwring type teatl gualification the suppher has to conduct the vibration test for 1
no. of sach type damper as per vibration level given in tabke 1

The dampers along with and mountings have 1o be mountad in vibration shakar
in as installed condiion on vehicle.

The damper shall be subjected to a total conditioning time of 15 hrs. Thisshall be
divided into pericds of 5 hrs testing in each of the three axis e in X, Y & Z axis
as par IEC:61373

o] @ o] Ol

[rapatagh b £ hecke Appiroved iy

} lll_‘:'lll'.:'l.lllu_l S e neling K LT I|II Vi Preabilat B Shiadcdud TR v 11

19



20
1742186/2026/0/o Dy.CME/WS/HQ/NFR

Ref: CO-WEAZ L0 Ver, Lt Fuge 10of 53 Date / Month of fae: RELSERG. NS
| dume 20025 Ko, 02

The dampers should have no loss of funclionality at the end of test

Tablo 1:
| | dynamie
Primary dampers +25g vertical

“+3g Longitudinal

T T T A TN YT

+3g Lateral direction
Vertical dampars +10g Verfical

+0.5g Longitudinal direction
+1.5g Lateral dmr:talun

—_— B

Loteral dampers +10g Vertical

+0.5g Longitudinal diraction

 Anli-yaw dampers +10g Vertical
+0.5g Longitudinal drection
+1 5g Lateral direction

233 Weight

The weight of the dampers with clamping elements (including surface protechon)
must be measured and recorded. A low tare weight is of greatl importance The
weight of damper shall be indicated on the supplher drawing.

24 STORAGE AND TRANSFORT

The dampers must be packaged in a way that damaging of the paint coating is not
possible.

« The dampers attachment points are praserved,

On the Packaging the following indication shall be present as a minsmum:
Identification of the supplier

Contract number or purchase order number

Quantity of articles n the package

Description of the articles

® ® @& @&

.5 Materials

In making the choice of material for the dampers components, it must be noted that
al the end of thelr service life it must be possible o recyclke or dispose of them
without need fn-:‘ any particular measures. Shoukd materials be uaed which,

) 4 i
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accorging to valid instructions, require special disposad, these matanals togathar
with their weight proportion must be communicated in written form to the RDSO,

2 6 Hydraulic Liquid

The type! grade of oil and its make o be specifiied on supplers drawing. Suppler 1o
submit lechnical data sheet siating the charactensfics, quantity of the oi (per
dampes) and malenal safety data sheet (MSDS) dunng type fest approval
Compliance o environmental and other statuary requirements should be mentioned
in data sheet

2.7 Marking

The following data 15 10 be punchaediengraving/laser printing/printing on number piate
of guitable size and thia number plate i to be riveted properly on bottom side of dust
cover In recognizable way.

Name af the manufacturer

Month and year of manufaciuring

Manufacturer part number

Senal number of the damper

Mominal force and nominal velocity

Name/Typa of damper as mentioned in RDSO's drawing along with
drawing number

The marking should remain legible with the naked eye for the entire service life of
the dampers and ithe manufachurer demonstrates the ageng stabiity of the
marking by a sall spray test according to 150 8227

Bezides abova tha damper shall be marked as per RDSO drawings with followng
details:

MName of the manufaciurer or code

Month and year of manufacturing

Manufacturer part number

MNominal force and nominal velocity

MameType of damper as mentioned in RDSO's drawing

Alternatively, the above information can be marked on dusi cover, diagonally
opposile to number plate

Firm shall ensure traceability of damper right from raw material stage to the
fimshed product stage with thewr intermal systam. Same shall be verfed by RDSO
during infal registration / periodic quality audit.

I T

For Lateral, &nti-Yaw dampers, clear mounting indications need to be fixed as
per redevant RDS0O drawing on the main body (Casing tuba sub assembly) 1o
indicate the side to face the ground,

_ - ¢ all
i & Bl i
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2.8 Surface protection/varnishing
2.8.1 Dampers finishing
Non-poliuting facguer/ paint should be used for the dampers finishing. Al
suppornt surfaces meant for mounting bolts and screws must be unlacguerad/
unpainted and have a galvanic coating, Any lacquer’ paint on the rubbes
baanngs will ba nol acceptad
All parts of the dampers which are expesed fo amblent air must be protected
against corrosion. The Manufacturer shall describe, and suilably documeant, the
painting process it intends 1o apply for all visible parts of the dampers.
All these details shall be mcluded in QAP which shall be submitted io RDSO for
approval,
282 Resistance of the paint
To be performed at the lype approval stage:
Chaeck bond according to 1S0 2400: the paint must not come off any of the
sguarnes
283 Resistance to salt environment
The manufaciurer demonsirates the aging stability of the surface protection by a
salt spray tes! according to 150 6227,
The testing time for all dampers must not remain under; 720 hours
The specimen shouldnt have any "Red Rust” on the outside as well as inlemal
surfaces exposed to air.
284 Colour
2841 For LHB Coaches
The colour of the coaling BBoguer will be a8 under,
' 5. | Type of Damper RDSO Drg. No. Colour
'Hﬂ. ------------- o e T el s T N Y O ol = TR T T WL
|1 |Primary Vertical Dampers | RDSO/CG/DRGR1047 RAL 7012
. |forailtype of LHB Coaches. |AILS Basalt Grey |
|2 | Becondary Verbcal Damper ROSO/CGORG/21048 | RAL 6027
|| tor LHB AC Coaches Alt. 3 Light Green |
| 3 |Secondary Lateral Damper | RDSOICGDRGI21045 RAL 7012 |
I_ for ail coil FIAT Bogie A A Basalt Grey
'4 | Yaw Damper for all type of | RDSOICGORG/21046 RAL 7012
| |tHBCoaches. | A | Basalt Grey |
' 5 | Becondary Lateral Damper RDSO/CG/ORG/Z21049 RAL 9005
| far Air Spring Bogie' Al 3 Jet Black !
& | Secondary Vertical Dampar RDSOICG/DRG21018 Al | RAL 3011
| |forNon AC Coaches |3 ey P
HLLK'L 4_,”"1"'

P o c— = 4
- ‘ |rl‘;-$‘! II':I I'. - LK
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2.8.4.2 For VB Coaches:
‘5. | Type of Damper RDS0 drawing no Colour
|ﬂu' R—— e e — e T
[ 1 Primary Vertical Damper RDSOWCGIORGRSM8 or | RAL 7O012;
- = latest Basalt Gray
i Secondary Vertical Damper | RDSQICGIDRG! 25010 or
ik latest =
3 Secondary Lateral Damper | RDSOICG/DRG! 25011 or
: —— L
4 | ¥Yaw Damper ROSOICGMRG 25012 o
Iatest i

285 Thickness of the layer

Thickness of the paint layer shall be a minimum of 50 microns (OFET)

3 DEMANDS ON THE CHARACTERSTICS
3.1 Demands for Force/ Displacement characteristica

If a damper is stimulated with 8 sinusoidal force, diagram looks fike the following

graph
Figure 1: Force vis displacement diagram
=L
!
e 1 _-\-\H“-«.
AQ __l__ —
o [WF i
e wirpa bre] -

ideal - Thiwaticaly Periarm Cans

Cormactly working dampars show the following characteristics in evary diagram

with differant velocities:

Ll

The curve & continuous and free from local vibrational phencmena

The diagram should be free from jumps (angular intersection af
paints A ar B)

There should be no sudden changes In the shape of the curve Le.
. W oor i in loop below

=
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3.2 Demands for the ForcelVelocity Characteristics

There are two different Damper Forced veloclly charactenstic, one for each
direction of travel

With this configuratton compression and tension result in two different graphs.
The forcefvelocity characierisiics must fall withan limits which are specified baiow

5. Condition ' Tolerance Range |

Ne, from nominal

1 | Innew condition (without attachment slements) | + 15%

‘2 [In new condition (with attachment elements) | + 20%

3 | After completion of sendce fials as  per | +22%
specification during vendor development (with

aftachment elemenis) ,

4 In sarvice condition (with attachment elements) | + 25%
during testing by Lonal Railways upto 4 years from
date of manufacturing.
5 In service condithon (with attachment ﬁmenl:}?; 0%
during testing by fonal Railways beyond 4 years

from date of manufactunng

| Ryt sff/ F:lu_i_:, | :t\:"‘_ E

|=.k..- & Frecsea 11y Checkell 13 ARy
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4 QUALIFICATION AND INSPECTION REQUIREMENTS

4.1 Test Method
Each test has 1o fulfill the following conditions

£11

Test Machine

The test machine should be computer controlled capable of storing and
receiving data with faciity to 1ake printouts.
The test maching is intfegrated in the quality sysiem concerning calibration
The stiffness of the test maching must not influence the measurement
conditions,
The test machine is able to measure both the compression and the
tensson forces
The test velocity is showing the following formula:

Vi) = V. sin (wd)

412 Test Temperalure

All {ests should be proceaded at tamparature (26+5)° C.

4.2 Design conditions

4.2.1 Dimeansion of the geometry

The manufacturer confirms-at the first article festing. that the minimum and
maximum lengths of the dampers are kept as speciied

Overall dimensions:

The dimensians showed in the drawings must be recorded by the manufacturer
and compared with the spacified gimansions.

The following dimensicns must be measured:

Maximum and minimum length of the dampess

diameter of the dust tube

Dimension and position of the external housing If existing
Diameter of the dampers body

Denanssons of the dampars baaring and 15 allachmeni aemants.

4.22 Welding seams al dampers

Only those waking seams which are visible from outside ars considered.

The quality of walding seam has 10 ba according to EN 15085 { EN 25817/
IS0 5817 class B with the following excepton:

MNa. 11, Undercutting s not aliowed.

i Thocki — Wi

" Ty ] o, |
vk Bnnmar A DY ERG Pealila & Shekin e YD

25



1742186/2026/0O/o Dy.CME/WS/HQ/NFR

‘ Rl OG-WI-4.2.0-1 Ver, 1.0 [ Page 16 of 36 [mw.umqmn.- ‘V ROSOA G- T a005
i e _ dame 2628 Rev 2

At the type approval stage. the manufacturer shall hand over to RDS0O necessary
documeniation for records.

4.2.3 Testing of welding seams
The welding saams hava o be checked by non-destrictive methods wia PT
(Penatrant Test) or MT (Magnetic Particle Test)
PT as per 150 23277
MT as pear IS0 17838 and 150 23278

The 1est has 1o be done with two samples per each type of dampers. The test
results have 1o be recorded and sant to RDSO.

4 3 Testing of dampers

431 Production tests

Production test shall be camed oul on every damper and record of the same
should be kept The test will be camed out at a stroke of 50 mm (uniess i
otherwise specified in drawing or purchase ordes) and at two different velocities.

For LHB Coaches. one velocity should be the same as mentionad in RDS0's
Drawings at which damping force is specified and second velocly shall be
decided by manufacturer.

For Vande Bharat coaches, produchon test should be camed out at two velocifies
mentioned in ROSCO's drawings at which damping force specified

432 Visual Check

All the dampers must undergo visual inspection before they are dispatched to
make sure thane an no signs of:

s Failure

Indentations

Damageas on the coating or damper itsal

Painl on Rubber bearings and suppon surfaces of the screws

Detachment of laceration (deep cul or tear) of the rubber paris of the
articulated joints and elastic blocks-

Fluldioil leakages

L
L
L]
=

L3
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4,32 Routine Testing

This maasurement senses for drawing up the graph described Insection 3.1
Table 3* Force velocity charactenstics test

| General conditions | The test method described in section 4.1 5 1o apply

Test position 'Tmuampuﬂsmﬂh-atqﬂndhm&pmﬁmmmrﬂnq'
to thie real position in the bogie ! at angle specified in
RODEC's drawings.

Test length instaliation length of the damper in the bogie | mid
position

' Test amphtude As mentioned in drawings.

| Test velocity According to table 4

Test conditions + Meoasurement with and without aftachment

elements during first article testing / type lest
| Slage

| « Measuremant with attachmant alaments during
acceptance tumng {pwmﬁa inspeciion}),
"Number of cycles | 10 comphele cycles

before measuring
| Measurarmant ﬂ'ﬂﬂlﬁﬂﬂh:,r&ﬁﬂusaﬁmmmnmmm
each velocity
» The maximum extension force
— = The maximum compression force

Diagram « A diagram (force/ displacement] must be
recorded for @ach measurement

« According to thes force! displacement diagram a
forceivelocity diagram should be draw up
| « Al relevant data must be obvious on the

diagram ie. velocity, force, stroke {(amplitude)
anzg afc

Analysis | Acceptance = = The diagram shouid be in compliance with
Critera section 3.1 and 3.2.

* Damping forces at the particular velocity should
be n tolerance lmits mentioned i RDS0O's
drawing of pEﬂ'Ial::ulur damper.

; L T . -
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Table 4. Velocity's for the forcedvelocity characteristics tes|

|' : V imis} u

I Primary dampars I 0.05 i 0.1 | 015 0.2 025 |03

| Vertical dampers | 0.05 01 0.15 0.2 0.25 0.3

| Lateral dampers 605 [0 |08 |02  |025 (03

| Yaw dampet 0005 (001 |[003 0.05 a1 | 0.15

Measurement af the dynamic stfiness (For LHE danvper. 1ot s spplicatis for aill dampers
& Fos Vande Bharat damper-test 8 spplicable for Yaw dampss anby)

Table 5 Dynamical Stifiness test {Graphical represemstion shousd nor be madk differ ar knver

enpl tude & higher amplijude |

Ganaral conditions

The test method described in section 4_1 is to apply

Test posihion The dampers must be lested in the position according to
| the real position in the bogie / at angle specified in
i RDS50¥s drawings.
Test Length Instaliation length of the damper in the boge / mid
position
- Test amplitude ‘According to table 6-9 _I
| Test valocity According o table 6-9 |
| Test conditions »  Measurement without atltachment alements
I_ﬁnﬁm of cycles | 10 complete cycles =
before measunng
Measurement The eleventh cycle & used in order 1o ascertain for each
velocity
« The maximum extension force
« The maximum comgression force
Diagram « A diagram (force/ displacement) mus! be |

recorded for each measurament,
+ According 1o this force/ displacerment diagram a |
forcatvelocity diagram should be drawn

» Al relevant data musl be obwious on the diagram |
e, velocity, force, stroke (amplitude) axis etc.

+ The dagram will be in compliance with saction

il
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Criteria » Damping forces at amplitudes mentioned in table
& to 9, under the velocity which is menticned in
RDSO's drawing of particular damper should ba
in tolerance fimits mentioned in RDSO's drawing
of particular dnﬂpatl‘_‘
Table: 6
Primary dampers - = — =
Frequency (Hz} 8t Vasrs {mis)
Ampitude 002 [003 [005 [o00f [0 [015 (02 |03
{mm) mE e (mis |mis | mis |mis | mis ‘mm
2 150 (2309 |388 (557 |[796 1194 |1592 [2287
4 08B0 [116 |188 [Z79 (388 |567 (796 [1183
& 053 (080 (133 [186 [285 [398 [831 [785
Table 7,
Vertical dampars .
- | Frequency {Hz} 8t Vo uw[mfﬁ]
Ampiitude (002 [003 [005 (007 |03 015 |02 03
(i) mE  Imis |mis mis |mis |mis |mis |mis
2 159 |238 |3988 [557 (786 |1184 |1582 |2387
4 080 (118 [188 [279 (368 (597 |7.66 [1183
8 040 (080 |[T00 (138 (190 (299 |368 |SE6
12 |027 (040 |D66 |093 [133 |199 (285 |3.87
16 [020 E.Ei:n_"fﬁ'.ﬁﬁ 070 (100 [145F [189 [288
Table 8
Lateral dampers
| Fraquency [Hz} at Ve {mis}
Ampltude |0.02 [0.03 [005 [007 |01 |05 |02 |03
mm) ™ mis fmis ms (ms (ms s | mis
2 (159 [238 (388 (557 (796 |11.84 |1582 |Z3ET
4 [080 (119 |89 (279 [398 (547 (796 |83
Wiy I EhY B TG Y 1.| i I!]-
e s sarian Sl TH Y EG Saresiil kamepy ANV IR Prabihan L Shokiailde SV IE |
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B [040 [o080 [100 [138 (188 [299 [398 [5ms

12 027 (040 (066 (083 |1.33 | 1.88 | 265 ?3.5?

| Side moticn dampers

16 |020 |030 |D50 |070 |00 |149 |189 | 298

Tablke 9

o e e e mom s o] i o =

hﬂiﬁi&iﬁa'nuuﬁ ao1  |op2 003 |00s (007 [01 [0S
| (mm) |

| Frequency {Hz} &t Vosrper {mis}

R i o T e — P

mis ms | me mis mis ;m.l'n mis

2 |os8 |o80 | 159 fi.sﬂ |398 557 |786 |11.04

(020 [040 080 [118 [188 (270 [388 567
o713 [o027 083 |080 | i 186 265 388

i
5
70 004 |0OB |0.16 |024 (040 |056 |0.80 |1.19
30 0026 [005 |01 |016 (027 |0.37 |053 |D&0

435 Measurement of Series stiffness and Damping coefficient (for LHB damper

only)

At the type-approval stage the manufacturer shall calculate and ansure the value
of sares stiffness and the damping coefficent of the damper -articulated joint
system or of the damperz alone In the case of particularly flexible ariculated

joints.
The dampers must be tesled in its working position (see assembly drawing) and
over the range of displacements and frequencies specilied in the table 10

Table 10

A ’ ___.I_ﬁi.. Frequency [Hz] I[ Amplitude {mmj}
Primary suspension Fromd ta 12 ‘ £25
' Secondary suspens:on From0&6to2 | £10 |
|
| R FromGto® | x28
— — r e = -

Tha dampers must be activated by means of sinusoldal displacements of
constant amplitude (see tabla} and of varable frequenoy over the entire epecified
range.

Tha activation displacement ull) must be measured in a suitable manner in order

to comect it for the components. such as Deformation of the supporting stnuctures
and the iike. f any, which might alter #s value.

-
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436

At the same time, measure the force dalivared by the dampers F(1)
Both guantities. uit) and F(1} must then be subjected to a Fourer enalysis in
order to determing the frequency components.

For each frequency, determine the u'F ratio as maginary number. From the real
part of this ratio, determine the value of senes stiffness. and from the maginary
par, determine the damping coefficiant according 1o “receptance” theory

[ i 1 : .
Tt g where kb = series stiffness
d = damping coafliceant
o1 = 2af
'i'. 1 i
Hv:':‘i,_ i i Im £ l-r.f

The value of the damping coefficient over the enlire frequency range specified
must not deterorate bayand 20% of the nominal value which mus! be observed
at the iowest frequency values (1 1o 2 Hz)

Moasurement at extreme temperature

Tabke 11
‘Ei_aneni The test method described in section 4.1 is 1o apply.

conditions

Tes! position The dampers must be tested in the position according to the real |

position in the bogee { at angle specified in ROS0's drawings. |

| Test kength Mediurn instaliation length
| Tast ﬂ-mpl'ltl.l-l.‘]& According 1o tabie 12

Test velocity To be caiculated from table 12.

Test condifions |  « Measurement with attachment elements.

« The lest performed after removal of dust cover

4.3.3,

characterstic according to the table below (Table 12)

2. Cool the complete damper {0 the specihed temperature (-
40°C) and keep & in this condition for 24h then measure the

3 Fit immediately (Loating and unlading ema tar iosing af damper should
be lowest possibis i mindmize e iemporaiume o upls -3MCH  The
| dampers onio the festng machine prepared for the

Measure the dampers al room tnmparnturu a::utﬂnng o |

T, R W e e 8w —
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fable 12 and a frequency corresponding to 4 the valus |
given in the table 12. Carry on the test until vou reach a
temperature of -20" C as measured on the body n the |
proaamity of the sealing gaskel.
Measure the characleristic (Damping Forces) at -20° © wilh |
the values given in the abls 4

Start the test again as per 5. no. 3 above until they have
reached the temperature of 0° C. The cycle musk be carried
on at the frequency given In the table below unid a |
temperatura of 40" C ks reached. The charactenstics
(Damping Forces) of dampers have o be measured again
at this temperature as per fable 4 '

Stan the test again until a tempearaturs of 80" C is reachad |
ar until the temperature becomes stable, ¥ lower than BD° C

Let the dampers cool down 1o the room temperature

Measure the charactenstics (Damping Forces) of dampers
at the room temperature as per table 4.

A diagram (forceldisplacement) must be recorded for
each maasurement

Accaording t© this force/ displacement diagram =
farcafvelooty diagram shauld be drawn

Ali redevant data must be cbwvious on the disgram vesocsy,
force, stroke (amplitude) axis stc.

The diagram will be in compliance with section 3.1 and
12
There should be no oil leakage at the dampers

There shall be no damages at the rubber bearings (colar,
skin)

The diagrams (forcal displacement) of point 1 and point B
above of the measurement vary only in a range of 5%.

The diagrams (force/ displacement of point 3 and point 5
above of the measurerneant vary only in a ranga of 30%
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Table 12
Type » | Freguency | Amplitude | Temperature (' C)
{Hz} {mm} T Min TMax

| Primary suspension T 2.5 -40 80
|_5-an:|-nd reary suspension 186 10 40 | B0
||"|J'Fll-'ﬁl'ﬁl'l'-' & 2 410 BO

4 3.7 Loakage Test

438

Table 13
' General conditions | The test method described in section 4.1 is to apply. ]
Test pasitiaon The dampers must be tesied in the position according o the
real position n the bogie / at angle specified in RDSO's
drawings.
Test length Minimum test length = Compressed Length + Smm
Maximum lest length = Comprassed Length + Smm + 75 %
. of siroke (for information)
Test Stroke | 75 % of stroke wilh a maximum of 100 mm.
Test velocity Nominal velocty v @5 mennoned in grawing II!EI.I!{' I:l'_.r Hnﬂﬂ '
Testcondiions | Measurement with atiachment elements. |
Mumber of cycles 20 complete cycles '
before Ingpection
Inspection Remove the covers and examine for any oll leakage. There
- should not be any leakage of oil afer completian of test,
Fatigue Test

During the Type Test approval stage following tests shall be done-
= Siabc test
+ Dynarmic test

4.3.8.1 Static test

The damper has to be loaded (compressed and expandead) with a static force of
20KN according to section 2.3.1. Mo damage on the dampers and is attachment

elemeants is allowed after this test
. Py = | i
W e, @{"“"L
o hed Py Checkid B y pralcvad 1y
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4.3.8.2 Dynamic Testing of dampers.

The supplier has to prove the specfied [fe of about 1.2 milkon kilometers with a
long-lime lest a5 specified below, -

» Test the damper according fo section 433 & as paer the following
condiions shall be consikdered for dynamic fatigue test

Hem Velocity Amplitude Cycles
ot (mis)
Primary Verbcal Dampers 0.30 + 8.5 mm | minimum 1x10"
for all type of LHB Coaches. , cycles
Secondary Vertical Damper 0,20 + 9.5 mm minimum 1107 |
for LHB AC Coaches P T, L L T cyches
Hemrdmy “Lateral D&mpﬂ 0.30 + 8.5 mm minimum 12107
for all coll FIAT Bogie : eyclas |
| Yaw Damper for all type of | 010 | + 0.5 mm minimum 1x107
 LHB Coaches , cycles
Secondary Lateral Damper 0.30 + 0.5 mm minmmum 1x10"
for A Spring Bogle™ (for cycles
| LHB coaches
Secondary Vertical Damper 0.10 + &5 mm mnmom 1x 3107
for Mon AC Coaches (for cycles
| LHB coaches)
Primary Verical Dampers 030 + 8.5 mm minimum 1107
(Vands Bharat Coaches) cycles
Eammaw Vertical Damper 030 +93mm minimum 12107
[(Wands Bharat Coachas) | cycles
Secondary Laleral Damper 0.30 + 9.5 mm minimurm 1x107
_(Vande Bharat Coaches) cycles
Yaw Damper (Vande Bharat 0.10 + 8.5 mm | minimam 1x107
| Loaches) | cyches

+ The table 14 shows the offset between the dampers and the eyeets as a
example,

= The damper is tested according to the real positioning in the bogie.

« Al the end of the tests the damper has o be measured acconding fo
secton 4. 3.3 and damping chafacienstics (with attachment) should be in
tolerance lmit of +20 % to - 30% from nominal value,

The characteristics have to be still in the specified figures. The full functicnality is
sfill guaranis=ed. Mo replacements of any parts allowed during the 1est

. |
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Tabia14
Type of dampers = | Dffset Dix {men} | Offset Dy {mm)
Primary suspansion dampers 5 10
Secondary suspension dampers 13 38
Anl: rinitampa_ri_qlrmmmn:ﬂjnmi 0 0
I'Ill-.

4.3.8.3 Dynamic test of silent block

Endurence test of silent biock should be done as per EN-13813. Test protocal
shall be proposed by the vandor & approved by the RDSO.

430 Priming Test:

Tabke: 15
| Purpose | To verify the correct function of the damper after the salf- |
_ priming is done, under normai ambient conditians.
Equipment Computer Controlled Testing Machine
| Test Position | As per RDSO approved drawings of dampers
| Test Stroke As per respective drawing

Priming velocity 0.1 mis
Tesicondibons | Measurement with attachment slements |
Test Procedure » At first damper shall be serated by moving the damper |
| “upright down”
« Mounted the dampes in test machine.

= Provide stroke menboned in drawang & priming wlnnh*.n
0.1 mfs
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mper, after 10 priming cycies, there should

[

b& no sign of air in the cvindar,

RSO G- A0S
Rev 02

Measuremen

Test wveboclly & lest siroke as menboned =0 concem

drawings,

Analysis

Camping force should be within the tolerance limit specified
in drawing and damping force ve displacement graph shows
na sign of air / free stroke & graph should be in complignce

with para 3.1

4310 Paint Fire Resistance Test (On test pieces):

Paint should comply the requiremeanis of EN 45545 (fire protection: Hazard lovel -

HL3-RT).
4.3 11 Specifications for the Final Acceplanca
Table 16
Tes| | Clause | First Article | Acceptance ‘Remarks
T Testing
Homologation | (Purchase
inspection)
| Weight 733 |Yes Yes "Minimum 2 or 2 % |
ey meeer™ i samples  whichever (s |
| Burface protection | 28.1 | Yes Yas (B, 3 el S T S
to 2848285) | testing)
285 Besgids
'Dimension of the 421 | Yes Yes
Reethes) i |-
Production tesis 431 | — | Yeas
| .
Vigual check 432 |Yes Yes
Routing testing 433 "]'*ifi:? | Yes
Welding seams 422 |Yes ‘Yes Weiding Certificate
423 Visual for 2 nos
Dynamical stiffness (434 |Yes — 2 nos. chosen at randoem in |
a lod upto A sipe of 500 |
nos.-and 3 hos. for 500 =Lot
size <1000 and 4 nos. tfol
1000 <Lot sipe <2000 and |
5 nos. beyond that (Except |
| First -Articie Testng, test |
only i & s specally
: | manboned in ordar) |
gealhig F‘E ; &Lg_ | lrl\ |j.""!.-
el & |'H&Il.". I!l: i = - |-._ prgT | 5K -I m 1
[sapinidi B 1125 Wi SEEIE YT b aiirsiiTa T ENTH 1 L 1| |
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| Spnes stiffness and | 4.35 | Yes = e

Damping coeffickent l
| Extreme 436 |Yes — | |
| temperature | | _
S EC | = = |
i Fatigue les! 438 |Yes — L — -
| Vibrational 232 |[Yes = Eis
| Qualificaton | _
' Priming Tes! 439 |Yes I ¥es: | 02 nos during purchase |
A | inspection,

Paint Fire i1 4.3.10 | Yes - i

Resistance Test

NOTE: The guantity and cther details on first article testing are given under para 7

5 QUALITY ASSURANCE, TESTING, FINAL ACCEPTANCE

51

Acceplability testing

Az indicated n-clausa 4.3.11

5.2 Product Audit

521

6.2.2

The manufacturer undeartakes to ensure that the manufacturing process produces
a sares par which cormesponds to the type-tested part  Particutar atiention
given 1o the conformity wilh the lest oriteria.

Quality Records

All testing camed out IS o be cerified by the manufacturer with an acceptance
Cerificata acoording 1o EM 10204 3. 1B and delivered with the product.

The recorded individual test results will be kept by the manufacturer/'supplier for a
pernod of 7 years following delivery and can be viewed upon demand

Qualification of the lots

For each ot of dampers, the suppber, working In Qualdy Assurance conditions,
shall supply:

« The declaration of the conformity

+ The safe data sheéts for the materaks

» A stalement signed by the suppliers’ quality confrol manager

and whatever else |s necessary, according to the instructions of the cusiomer as
per tender,

T S A ™ 5
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5.3 Auditing

RDSD 5 authorized, following prior notification or otherwise, (o audit the final
lesting by the manufacturer

6 ORGANISATIONAL AND ADMINISTRATIVE PROVISIONS

Pape XX af £ Fhidar 7 Manth i e RIS - oy
| e 2e28 | Reed? |

61 Maintenance instructions

Service and maintenance instructions, logethar with a list of replacement parts,
are o be intluded in delivery by the manufacturer, containing afl data neceasary
for service and maintenance of the dampers. Dof not do and probable failures
along with their reasons and remedial action/ trouble shooting during the train
sarvice! maintenance also to be menlloned in manual. Each Zonal Railway shall
be supplied with soft copy of these manual where dampers are suppled by a
manufacturar of damper.

62 Modifications

Modifications which resull in the loss of ability to replace the dampers or
replacement paris may be camed out only after authorizaton by IRMRDSO

7 Procedure for Testing of Prolotype Dampers

The vendor shall offer a lot of min, 10 dampers of a particular type for prototype
testing at the time of registration. The inspector shall selact random 5 dampers from
this lol for prototype testing as per para 4.3.11, Bample size for various testing
during prototype tasting (first artiche testing) shall be as under:

| Test Clause | Sample size for | Remarks
testing
Wieighi 233 08 nos On 0% nas. selected
dampars. )
| Surface protecton | 281 05 nos. (visual) | On 05 nos, selected
' dampers
{282 02 nos, Out of 05 nos_ selecied
| . dampers.
2.8.3 01 nos, Out of 05 nos.
remalning samplas.
T84 05 nos, (visual) | On 05 nos. selacted
| dampers
| Thickness of the paint | 2.8.5 05 nos, On 05 nos: selacied
| fayer (DFT) ld.anq:lm
'Dimension  of  the | 42,1 02 nos, Cut of 05 nos. selected
| gEomatry dampers.
| Vistal check 432 05 nos, | On 5 nos: selected

e & I..'|H..II':—. i kidid
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Routing testing | 433 | 05 nos. On 5 nos, salected
| dampers
Welding seams 4232 02 nos, | Out of 05 nos.
423 remaining smm@aa after
| removing the paint from
welding area or 02 nos,
unpainted parts may be
taken
Dyramical stiffness 434 03 Nos. On 5 nos. selectad
| = dampers .
'Senes  stifiness  and | 4.3.5 01 ros, Out of 05 nos. selected
Camping coeffickent | dampers. .
| Extreme temperature (436 01 nos, i Cut of 05 nos. selected
| dampers
Leakage Test 437 01 nos. | Out of 08 nos. selected
5 | dampers
| Fatigue test 4381 01 nos. | Out of 05 nos. sslected
(Static and Dynamicj | 2N | dampers
4382 _
 Vibrationai 2.3.2 01 nos. Out of 05 nos. salected
Cluaification dampers.
| Priming Tesl 438 02 nos Out of 05 nos, selected |
= —= === F _ |desmpers. |
$Elil'll Firse Hesistance [ 4.3,10 Min. 03 Nos. On test pieces.
est
e — I

i1

r2

7.

Condition for dispensation for prototype testing / field trials | vendor status
upgradation for Vande Bharat-ver. 1.0 or Vande Bharat-ver. 2.0 or EMU-US |
MEMU-US Rolling Stock.

Prototype Testing: If profotype / type testing of dampar of any vendor has been
conducted & accepled under any earlier contract of Indian Radways, type /
prototype testing shall not be repeated and earker type / protolype test réport
shall be accepled, However, if any tesling parameters mentioned in this RDSO
specificatons were notl covaerad n earker above-meantonad type / Prototype lest
mport and source of any crtical component i changed, the necessary
compliance as pes the specification shall be completed at the time of Tresh
registration.

Upgradation: If any vendor has supplied damper agamst earlier IR confract
more than the minimum required quantity as speciiiad in this specification for
upgradation from developmental vendor to approved vendor The same shall be
conssdered for upgradation.

39
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74  Field Trials: if any vendor has already supplied number of damper for respective

boge designs (Vande Bharat-ver 10 or Vande Bharat-ver 2.0 or EMU-
LUSMEMU-US) moma than the minimurn quantity of damper for field trials under
any earlier contract of Indian Railways and the same damper had been in service
for more than the mandalory field trials period as specified in specification,
service field tnals of damper of such vendors for respeciive type of bogle Le.
Vande Bharat-ver. 1.0 or Vande Bharat-ver.2 0 or EMU-US f MEMU-US. shall nat
be repeated.

8 Regular Procedure for Inspection and Testing of Production Dampers

8.1

811

8.1.2

813

814

815

Purchase inspection shall be caried out al the premises of manufacturer who are
cleared for the reguiar manufaciure of production damper. The followmg
procedure shall be followed for the purchase inspection,

The inspecting authorly shall make audit checks of the manufactunng
procedurafinternal Quality Assurance System to ensure that the lot offered for
Inspaction & manufactured striclly as per Internal Quality Assurance Syslem and
the manufaciurer has camied oul all testefinspection during manufacturng stage
to ensure that damper offered are sinctly to the specificabon, Durng such audit
cheacks, the inspecting authority shall also see from the records of 'Internal
Cuality Assurance’ that the raw matenals used for the manufacturer of damper is
a5 per approved QAP

The inspecting autharity shall conduct the checks from the offered lof of dampers
as per para 4.3.11

in case any of the samples picked up fail in any of the lests indicated in para
4 3 11, manufacturer shall find out the reason for such fallure 1o the satisfaction
of inspecting authornty. In csse inspecting authonty 18 conwnced that the failure
was on account of non-implementation of 'Intermal Qualty Assurance System',
the anfire kol of dampers shall be rejecied. In case, the failure is on account of
reasons other than non-implementation or Intemnal Quality Assurance System.
the manufacturer may re-offer the lot after rectifying the defects, However, in
such cases double the quantity of sample shall be picked up and lests/checks
conducted as per para4.3.11, In case any of the samples again fails in any of the
tegtsichecks, the entire ot shall b rejected

In the event of a dispute betwesn the inspecting authority and the manufacturer,
the decision of purchaser/RDE0 shall be final and binding

In normal course, festing of production damper offered by the manufacturer shall
form part of the ‘|nternal Quality Assurance System’ for which proper record shall
be maintainad ang presented to the inspecting authority on demand

Fﬁf |~ (I
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8.1.7

2.1

2 Bl

8.3

2.3
8.4.2

9.3.3

934

8.3.5

836

837

Jume 2023 = B 12

e mmean

To ensura consistency i quality of damper, one damper of each type shall ba
subject 1o fatigue test in every five yeass as part of the guality assurance

me. Test shall be conducted by vendors and report shall be submitied to
ROSC, Plan and schedule of fatigue test shall be communicated to RDSO,
RDS0 might depule its personnel to witness the test by suitable means incliding
video call

Leakage lesling of weld parts of dampers (100%) & stiffnessiload testing of
springs. stifness testing of silent block/rubber bush used in dampers should be
check al specified value/parameter decided by the OEM's before assembly of
dampers (sampling plan will be decided by the OEM's & i should be maximum)
& record of the same should be kepl for verification of RDS0 officialinspeaction
offical at least warranty penod

PARTICULAR REQUIREMENTS

Manufactuier willing lo supply damper fof the usa of Indian Rallways shall
register themsalves with RDSO0,

The manufaciurér shall have adequate faciliies for the manufacture and testing
of damper conforming to this specificaton.

The manufacturers shall have a well-documented ‘Internal Qually Assurance
System’ 1o ensure sustalned qualty of product being manufactured and shall
submit his intemal QA P in tiplicate. 'Cuality Assurance Systerm’ Shall gernerally
cover the fedlowing: -

Systam 10 ansure that cormect raw matedal i being usad

System to ensure that components having manufacturing defects are identified
and destroyed so that such componenis are nol used duning assambly.

System to ensure that boughl out components are striclly as per requirements
ki down in the specification [ drawing

Systermn fo maintain strict confrol of dimenssons and workmanship of compenents
and assembied products.

System to tes! and estabiish that the damper manufactured by the firm meeats all
the requirements laid down is the specification/drawings.

oystem of periodical calibration of squipment/gauges o ensure accuracy of
product,

System to ensure that the quality of bought outl hardware items are as par the

relevant specificatons.

41
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Manufaciurers should have the 150 9001-2015 Certficate & IRIS certficate for
manufaciure of dampers.

GUARANTEE | WARRANTY

The supplar shall ensure the efficiency of the dampers over 06 years from the
date supply or 05 years from the date of fitment or 1.2 million kilometers in
sarvice, whichewer 1s earher.

During the warranty penicd if the dampers display any ineffickency they shall be
replaced/attanded ot the expensas of the supplier,

By Inefficiency of the dampers it ia meant:

= A problem detected in servca conditions

# A defect undermining its funchonality

= (il leak or infikration in the sealing gaskets.

« The rubber of the elastic joints undargoes a detenorabion process fhat
undermines its funchonality-

» The values of the characienstic do not remain within the tolerance imits
specified in saction 3.2

The manufacturer shall fumish a guarantee that each new damper supplied. shall
funiction satssfactorily wihoul atiention and in accordance with the requirements
of this specification over 08 years fram the date supply or 05 years from the date
of fitrment ar 1.2 milllon kilometers in service, whichaver i earliar. A format of the
certificate s gven at Appendix-V.

The warranty shall survive inspection, payment for and acceptance of Ihe goods,
but shall expire over 06 yaars from the date supply or 05 years from the date of
fitment ar 1.2 million kilometers in service (whichever 2 earlier), axcept in respect
of complaints, defects, Inefficency andior claims, notified 1o the contracior within
3 months of such date. Any approval or acceptance by the purchaser of the
stores of the matéral incorporated heren shall nol i any way lmit the
contraciors Eability.

GENERAL

Al walded joints-of the damper shall be free from welding defects and shall be
sufficiently strang to withetand the loads

The damper shall be assembled in such a manner that the damping shall be
uniferm throughout the stroke.

Frongyod [hs |
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113

11.4

1.5

116

1.7

12

121

122

12.3

The external dimensions, design, construction, characteristics or materials used
in the manufacture of the damper shall not be aliered by the manufacturar
without the prior writien consent of RDSO, Unless otherwise specified in the
respective drawing, the lolerance in compressed and extended length of all types
of dampers shall be within £3 mm of the specified dimension,

The damper shall be manufactured, assembled & tested at the manufacturar's
W wWorks,

Damper found o be defective after delivery within the warranty pericd wil be
refumned to the manufacturer for replacement at his own expensas, not with
standing that they may have passed the tests required by this specification and
have been accepiad by the Inspactor,

Damper shall not be dispatched from the manufacturers works before dispatch
meamo certificate has been obtained from the Inspector and this certificate shall
be forwarded to the office from which the order was issued aftached to the
invoece as evidence that the dampers have been duly inspeclted.

Any minor deviation from drawengs/designitesting paramaters mentioned in this
specfication shall be permifted only after approval by Cariage Directorate
RDSO

GENERAL INSPECTION

All the materials or iflings used in dampers shall be zublected o inspection by
the Inspecting Authority and shall be compliant to the specification,

The manufacturer shall supply the necessary man power and appliances for

testing and inspection of the dampess and mountngs and shall supply to
inspactor a copy of the test results signed by manufacturar or his representative,

The Inspecting Authority shall have right 1o: -

12.3.1 Adopt any means he may think adwisable lo satisly himself that the malerials or

fittings as per the spacifications are actuafly used in the construchion

12.3.2 Take samples of components/parts for such tests, as he may consider nacessary

by an approved metallurgist selscted by him whose report shall be final and
binding an the manufacturer

12.3.3 Reject any matariad or ittings, which do not conform the relevant specifications ar

good practica. These shall ba marked in a distinguishable mannar and shall be

T 7 2 I e
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disposed of in such @ manner as the inspecling authority directs. Such rejected
parts shall be repiaced by the manufacturer withoul extra charges

12.3.4 In the eveni of a dispute between the inspecting authority and the mamufacturer

13

14

15

the decision of the purchaser shall ba final and binding.

TRAINING AND INFRASTRUCTURAL FACILITIES,

Whenever requirad, the manufacturer shall provide tha requisite training to the
staff of purchaser to use, repair and cverhaul the dampers. He shall 2#s0 supply
25 set of mainfanancafinstruchon manuals in soft (in pen drive)/ hard copy
indicating dimension of critical tems and s permissible wear, specification and
guantity of oil atc. to RDSO. In addiion 1o this, firm will provide manienance/
mstruction manual 1o any conaignes who demands i, In svent of any changa in
manual’ instruction, it will be intimated 1o RDSO and all the consignees with
updated soft/ hard copy of maintenancal instruction manual,

PACKING

The manufacturer shall ensure that dampers are suitably packed In wooden /

corugated boxes/ polyethylene covers/ bubble sheet using suitable cartons 10
prevent ingress of foreign matte: and damage during handling and storage

SPECIAL CONDITIONS:

a) LHB damper & VB Camper for Passenges coaches require higher refability
As these components are critical for rehable performance of Bogie and its
sub-assemblies, Vendors will be required fo source the critical paris (e Ol
sealCO-ring, piston rod, piston valve, silent blockfrubber disc etc) from
QEMs/suppbers who have supplied the critical pars (e OF saalfl-ring,
pision rod, piston valve, silent block/rubber disc atc.)) to Rallway Industries /
Automoblles [ Defence Seclor and the components have completed
satisfactory parformance for minimum thres vears (proof to be enclosed by
farn). The same detalls to be Incorporated in the QAP

b} Moreover, vendor is also permilted to have collaboration with a OEM having
3-year experence for supply of dampers to Railway Industries [ Automaobiles
! Defence Sector. In such case vendor shall entering Into a valid technical
MOLU | agreement with OEM. The MOU should clearly state that the OEM
undedakes 1o fulfill support obligation wilth respect o lechnology up-
gradations as and when reguired for the LHB dampers & VB dampers, aven
in case the MOU is rescinded at some later stage,

c) Vendor along with thair OEM (il applicable) or principal / alled /sister concerm

/ group company shall have adequate facilities / Inﬁ-jllﬂrun:rure for
e AN |

" —
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manufacturing, designing. and testing and quality control reguirements of
LHB dampers & VB dampers as stpulated in "APPENDIX IV' of this
specification

If any test outsaurced from outside agency same should be clearly specified
in QAP and got approved

Smce Dampers for LHB Coaches!/ VB coaches are a safety redated item, in-
service nats shall be necessary for each design before full clearance s given
for vendor registration as "Vendors for Developmental Order” status far
manufacture and supply of Dampers for LHB coaches/ VB coaches.

The Dampers for LHB Coaches/ VB coaches of a parscular design shall be
subjectad to field tnaks on a minimwm of ten coach sats on IR's system for
vendor registrabon as "Vendors for Developmenisl Order” stalus for
manufacture and- supply of Dampers for LHB coaches & VB coaches. The
field trial peniod shall be as follows

» For LHB cogch dampers: 12 months from the dale of coach
commessionngthe actual panocd in the feld,

« For VB coach dampers: 18 months from the date of coach
commessioning/the aciual pened in the field

After completion of service trial period, two samples of the Dampers for LHB
Coaches/VB coaches shall be subsected 1o the lests in ROSOMRYFIrm/NABL
approved lab to verfy the properies laid down m Appendixl of tham
specification/ Approved drawing. In case these valués aré beyond
permissible limits, the design of that type of Dampers for LHB coaches/ VB
coaches shall be deamed 1o have falled the service Inals. Replacemeant of
dampers removed for testing 1o verify the properiies shall be made by the
respective firms.

In case of any falume during feld trals attribulabia 1o poor design or malenal,
one addmonal chance may be given 1o repeal the service trail subject 1o
submission of defails analysis report for causes of failure & corrective action
taken and accepted by RDS0.

A Vendor shall be considered eligible for upgradation to “Approved Vendors”
status on completing successful supply of 8 minimum of 250 coach sets of
the particular type of Dampers for LHB Coaches’ VB coaches as a “list of
RDS0 vendors for developmental order’ along with the fulfiliment of
conditions menfion in latest apex 150 document of RDSO for “Vendor-
Changes In approved status” (document no. Q0-0D-8.1-11 |atest)

i ':;_,Lu_q_. . r 'ﬁ_‘h‘"‘e
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i After type tests of a particular design are approved by RDSO, vendors shall

16

16.1

k)

ensure thal Dampers for LHB Coaches! VB coaches 1o the particular
spacification are supphed with components manufactured from the sources
as indicated at the time of design approval and included in QAF, However, in
case of change of sub vendor or source of any componen! of Dampers for
LHB' Coaches! VB coaches is changed or any additional new source is
introduced, the firm shall get approval of thelr modified QAP from RDSO
before manutactunng and supply of Dempers for LHB coachesr VB coaches.
Thes vendor should provide the detaiked information of the source changed!
additional source introduced along with the documeniary evidences for the
record of this office. Firm shall validate the source in all respects |8, material,
manufacturing process, quabty confrol and inspection & 1esting eic 1o
confarm to originally approved dessgn and process, Compliance to all
obhgations including guaranteefwarmmantee shall remain the responsibility of
vendor,

The type lest shall be witnessad by authorized representative of RDSO at the
time of design approval of the vendor as par RDS0 IS0 procedure.

Any additional tests if considered necessary shall also be armanged by vendor
free of cost All necessary amangements for wilnessing the type test of
Dampers for LHB Coaches! VB coaches al firm's premises shall be done by
the vendor. RDSO reserves the night to witness the type test again if changes
in approved design/drawings are camied out which are kkely to alter design /
performance characteristics of the Dampers for LHB Coaches!/ VB coaches

In case design of any component of a damper changed, prior information
given to RDE0 with detads of changes fo be made. On the basiz of reasons
for change and extent of modification, RSO will decide whether afresh
service trisls / type testing of damper 15 required or nol. Status of regisiered
vandor will not be changed . there &= any design up-gradaton / improvement
in approved design / drawing of damper (o meet the upgraded requirements
af Indian Ralkways, with approval of Compelent Autharity

m} In case design/source of crtical components {i.e. silent block, piston rod, oil

seal, O-fings & end mounting rubber bush of primary vertical damper ete.) of
dampar 1 changed Fresh Type fest shall be required except surface
pratection tast & welding seams st

SUBMISSION OF OFFER:

Vendors desirous of seeking approval from RDS0 for supply of dampers for LHB
coaches’ VB coaches as per this specification, shall apply onfine and submit their
proposal as per 150 guidelinres and also accompaned by the documants
containing the following information to RDSO: -

" A
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1
2)

=

4}

a)

o)

T

B}

)

Dimensional drawing of Dampers for LHB Coaches! VB coaches
Weight of one Dampers for LHB Coaches/ VB coaches.

Whether proposed Dampers for LHB Coaches/ VB coaches s being used
by any other rail-road system? |f yes, detalls regarding quantity, type of
stock. max. operating speed. type of sarvice, average annual runnimg
kilometers. e cycle obtained by the user railkroad and maintenance cycle
followed by them shall be fumnished.

Details of deviation from the specification.

Content of indigenous and impored items in offered Dampers for LHB
Coaches/ VB coachas,

Expected e cycle in oparatng and enviconmenial condiiong enumerated
in this specification:

A write-up giving broadly the mainienance requirements on timefdislance
bas= along with the facikies that would be needed for proper
maintenancefupkeep of the offered Dampers foe LHB Coaches/ VB
coaches

A detailed wnte-up giving the details of "Quality Assurance System” being
followad for manufacture of the offered items.

Detalls of manufacturing and testing facilities available with the
manufacturer,

162 New Vendor must apply for all types of dampars of LHB coaches or VB coaches
in a single application. Application for individualipartial dampers of LHB or VB
dampers shall not b entertainad

16.3 The informaton as recened above shall be used for prefiminary evaluation of the
firm’s capability in meeting with the requirernents of this specification,

164 The firm shall be required to submit @ intemal Type Test Report of a proposed
design after the preliminary evaluation camed out & found satisfactony.

16.5 RDSO reserves complete nght in granting approval or otherwise to a firm.
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1]

il

i)

2)
4

i)
i}

i}

Reguiements of dampers for LHB coaches are as under-

Primary Vertical Dampers

Requirements of Primary Vertical Dampers shall be as per RDSC drawing no.
ROSO/CGIDRGIZ1047 AlL 2 or latest

Secondary Vertical Damper for LHB AC Coaches

Requirements of Secondary Vertical Dampears shall be as per RDSO drawing no.
ROSC/CG/IDRGI21046 Alt. 3 or latest

Secondary Lateral Damper for all coil FIAT Bogie

Requirements of Secondary Lateral Dampers ghall be a8 per RDS0O drawing
no. ROSQICG/DRGZ1045 Ak, 3 or latest

Yaw Damper

Requirements of Yaw Dampers shall be as par RADSO drawing no.
ROSOMCGIDRGZ1048 All. 3 or Iatest

Secondary Lateral Damper for Alr Spring Bogle

Requirements of Secondary Lateral Dampers shall be as per RDSO drawing no.
ROSO/CGIDRGZ 1048 Alt 3 or Ialest

Secondary Vertical Damper for Non AC Coaches

Requirements of Secondary Vertical Dampers shall be as par RDSO drawing no.
ROSO/CG/DRGIZ1018 Al 3 or latest,

Reguirements of dampers for VB coaches are as undar;

Primary Vertical Dampers

Raquiraments of Primary Vertical Dampers !I-hill be as per RDSO: drawing no
ROSO/CGIDRG25009 or |atest

Secondary Vertical Damper

Requirements of Secondary Vertical Dempers shall be as par ROS0O drawng no.
ROSOCGEIORG! 25070 or latest,

Secondary Lateral Damper

FRequiremenis of Secondary Lateral Dampers shall be as  per RDS0 drawing no
ROSOVCGIDRGZ25011 or latest

Yaw Damper

Requirements of Yaw Dampers shall be as per ROSO drawing no,
ROSOICG/DRGIZ5012 or lalesl

%’I/ o
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APPENDIX-I
Details of acceptance criteria of various tests during Prototype Testing (First article 1esting) of dampers
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APPENDIX-1
Dwetails of acceptance critoria of various tests during Prototype Testing (First articie testing) / Routine Testing of
Dampers {Acceptance testing)
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APPENDIX-IV

Schedule of the Technical Requirement (STR) for manufacturing, testing and
quality control of Dampers for LHB Coaches! VB coaches.

1) GENERAL INFRASTRUCTURES:

The manufacturer shall have adeguate space and covered area with matenal
handling facility of adequate capacily covering the following aclivities:

Raw Matenal Storage.

L aboratonies for material testing.

Machining Facilities as per Quakly Assurance Plan.
Manufacturing facilities along with assembly line.

Dust free enclosed environment for assembly and testing.
Pairting lfacdity

& B o W W W

2] MANUFACTURING FACILITIES:

2.1 The folowing manufacturing facilities shall be avaitabla with the firm

S,  Facility | Remarks I
No. |
1 Welding The firm shall have the avaiability of special purposs |

machine |welding machine | robotic welding machine and fixture for |

welding work: on the main shell (casing tube), protection |
covers, damper eye etc.

' Vendor must have EN 15085-2 CL-1 certification for |
| plant'works  (if wealding work is required on |
damper/parts).

2  Machining |The firm shall have following machinirng facilites in-housa |
facilities | or al Sister / Alled concem for manufactunng / machining |
af d‘lﬂﬂ pans of dampers:
Grinding Machine
s CNC Machine
| = Lapping | Buffing Machine (i requited, as per
| manutaciuring process)
| = Drilling OR Tapping Machine
| = Power saw machine for cutting of shaft and tubss
|
|

Outsourcing of machining facilities with experienced sub-

0 '
ex pl
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vendors under gquality control of vendor (who supply
dampers 1o |R) is permilied, However, same shall be
intimated by wvendor during initial registration, (The
outsourced machining facility may be verified by the
RDSO representative, if required.) |

Identification
Marking

Machine

= = E—E = mw e aEeewr = = s §

The firm shall have identification marking machine fnr|
identification marking on the dampers as par the |
spacificaticn

Quisourcing of marking facility is p-armrtl:ad However. same |
shall be intimated by vendor d

Ol filling
machine

R Uy S—— [ — —_— e =

The firm shall have PLC based oil l‘illng rm:.-hlm capable |
of oil filing in the dampers during assembly 1o minimise |

manual intervention, |

E[ll'l'lpﬂ'l'lﬂ-l'l_-t
Cleaning
Machine

The firm shall have praﬂunsa-d water @t compananl |
cleaning machine to clean the damper componeats with |
suitable cleaning agent.

Ultrasonic
Cleaning
Machine

The firm shal have ultrasonic cleaning machine of |
adequate capacity for cleaning of the critical componants of
damper before assembily,

Painting
Facility

The firm shall have the environment friendly painting facifity |
for dampar components which shall consists of a painting |
kne covering all the processes/requirements involved and
sultabke system for drying of the paint i a sequential |
manner so that the dirt and dust does not get embedded
with pamnit.

In case, the firm s not having painting faciities in-house,
the firrn shall take prior approval to outsource the painting
process. (The outsourced painting facility may be
verified by the RDSO representative, if required.)

o e ——

Hydraulic /

Hydro
prneumatic

The firm shall have hydraulc press of suitable capacity
akong with required fixtures to press the silent block 1 end
mnunﬂngs in the aye-ring of dampers and othar 2amall job

Assembly

Line

......

e g e o e

The firm shall have required ﬂLH“hE'l of jig! fxtures alung'
with tocling of suiable size & capacity and these shall be
installed in proper sequence for the assembly of damper.

Leakage
testing facility
for the wald
| parts
'd-l-l"l'll:ll:l'l

of

The firm shall have leakage lesting machine/asrangemeant

for welded parts of dampers with suitable faciity.
Qtu:‘L |
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INSPECTION & TESTING FACILITIES
The firm shall have the following inspection & testing faciltes:

to check the damping force of the

5. | Facility i Remarks

o I Nl - SN, R

1 Labaratory for | The firm shall have laboratory faciities of matenal testing
material for metafic as well as rubber components as per the
tosting requiremeants of the drawings & spacification(s),

| In case, the firm & not having complete labaratory faciities
| in-housa, the firm shall take pror approval to camy ocut the
test from MABL accredited testing laboratory / Govt Lab
having capablity 1o get the lests done B85 per the
| requirement of specification / approved drawing

2 | Damping 1 The firm shall have & computer controlled servo hydraulic
force testing | ftesting maching,
maching dampers on vanable frequency at different strokes in

accordance io specification.

3 | Testing The firm shall have testing faciities with suitable ﬂr;tura,l for
machine for | testing of twisting and cardanic angles of the dampers In
twistingand | assembled condition as per the reguirements of the
cardanic drawings [ specification.

| angles

4 | Endurance The firm shall have a separate computer controlied/ servo
tost maching | hydraukc / crank type machine endurance testing machine

with suftable fixtures for endurance testing of dampess
inhouse OR at Sister / Allied concemn OR at onginal works
{in case of approval as additional wnit) as per the

il ey fequiremants of the specification. :

5 |Vibration | The firn shall have a vibration testing machine with suitable
testing fotures  for vibration tesiing of dampers as ped the
machine requirements of the specification

I case, the firm s not having Vibration Testing Machine,

‘International Centre for Automaotive Technalogy (ICAT),
Manesar or “Automotive Research Association of India
{ARAl), Pune’ or any other government accredited testing
laboratory having capability to get the test done as per the
requiremen! of specification.

thwe firrn shall take prior approval to carmy out the test from |

= = 4
Qs \ Al |
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|& | Surface The fim shall have surface roughness tester for surface
| roughness finish of cylinder & piston rod of dampers as per the
,  tester raqurements. e ]
| ¥ | Elcomeater The firm shall have Elcometer/ dry film thickness gauge to
i check Ihe paint thickness, as per the requirements of
. , specification.
|8 | Measuring Vermer, micromeler, bore gacge, bevel protector, dial
| Instruments/ | indicator, inner cakiper, thread fing & plug gauge, radiis
| Gauges gauge, filler gauga, pilch gauge, angle gauge etc. The firm
, . ghall maintain the above said instruments duly cobbrated
| for inspection / checking of the components, as per the
requinsment
I
IE- Salt Spray Salt Spray test shall be carry out from NABL accredited |
| | test testing laboratory / Govl. Lab having capability 1o get the |
| tests done as per the requiremant of specification.
I
' 10 | Envirenment | The firm shall have an environment chamber in-house OR |
| | Chamber at Swster / Allied concern OR at onginal works (in case of |

testing
machine

e Jdedpeciication, il ]
11 Stiffness/Load  The firm shall have stiffness/icad testing machine facility for

approval as additional unit) for Measureman! ol damping
| forces al extrerme lemperature 83 per the requirements of
specification.

the spring used in dampers as per the requiremeants

12 | Millipore test | The firm shall have Milipore testing facility o verily any
contamination on cleaned parts before assembly of |

 apparatus
|

| dampars.

4) Cuality control requirements:

a1
42

4.3

4.4

Firm shall have an intemal system of checking of chemical properties of the steel
as well as rubber components or through NABL accredited laboralory.

The firm shall havwe a system of component level traceability right from raw
matersal to tha finished product stago.

There shall be proper stacking of raw matenal and their record. FIFO system

showld be implemented,

especially for non-metallic. components, Non-maetallic

componeants shall be kept in proper dust & moisture fres atmosphere.
The firm shaill submit g Quality Assurance Plan (QAP) in the standard format, for
the product detailing vanous manufacturing aspects for approval

SR b.' ITRRT ! "-\:1;' I.II.'I I':'! I} 1
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5} CQualification of Man Power

51 The Quality Control Section shall be separately headed by a full time lechnical
axpert having a minimam bachelor's degree in Mechanicall Automobile/
Mechatronics with at least 5 years of experience or dipioma n Mechanicall
Automobile! Mechatronics wath al least B years of expenence. He shall be free
from day-to-day production & testing responsibilities. He shall be mainly
responsible for development for product, fadlure analysis, planning commactive and
prevenfive action, control over raw material, devising actions in case of difficulties
In achieving the parameters aic.

5.2 Preduction! Inspaction activities shall be headed by a graduate engineer with-at
least & years of expenence or a diploma holder with at least 8 years of experence.
He shall be actvely involved in day-lo-day activites of stage Ingpection /
compliance of QAP et

6) General

Requirements of infrastructure & facilities for type testing & manufactunng i clause
1, 2 and 3 of thia Annexure are bare mmnimum requirements. Any other facilities
required to comply this specrication or reguired for fully funclional parformance of
dampers shall also be ensured by the vendor

However, vendor may also propose for allernate methodology! processes for
manufacturing / type testing, which might require different set of M&P and 1ooks. For
such aliernate of methodology & procass, vendor shafl establish that such M&F and
facilities are adequate for manufaciuring & 1esting of dampers and compliance of
this specilication
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APPENDIX-V

QUALITY ASSURANCE & GUARANTEE CERTIFICATE
[Reference — Clause 10 of specification)

Mo A e 7 Dated
Raihwary

PO No ekt AT AN R o

Cuantity 3 e b P o b Nt BT I | wv's v W

Camper Description & 5, Nos.

i) THIS IS TO CERTIFY THAT THE DAMPERS INDICATED IN THIS PURCHASE
ORDER HAVE BEEN BUBJECTED TO QUR INSPECTIOM AND TEST
PROCEDURES AND ARE FOUND TO CONFORM TO THE ORDER/!
DRAWING/ SPECIFICATION REQUIREMENTS

i) THE QUALITY CONTROL PROCEDURES IN RESPECT OF THIS SUPPLY
ARE IN ACCORDANCE WITH OUR QUALITY MANUAL

iy THIS I8 TO CERTIFY THAT EACH DAMPER SUPPLIED AGAINST THIS

PURCHASE DRDER SHALL FUNCTION SATISFACTORILY AS PER CLAUSE
10 OF SPECIFICATION NO. RDSO/CG-18005 (LATEST ISSUE)

Q.C. INCHARGE
(SIGNATURE & SEAL OF THE MANUFACTURER)

DATED:
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