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Indian Railways had entered nte Transfar of Technology (TOT) sgreament with Mis LHE,
Germany for procursment of 24 numbers of all Stainkess Steel Light Weight, High Speed
Coachies wullable for operations o 160 kmph on exmbing \ndian Rallways track and
upgradatie to Z00kmph. These coaches used FIAT dasign bogles which ame provided with
helical coll springs In primary and secondary suspension

This specification iz devalopad for manufacturess of coll springs for FIAT & Traingat

(Vanda Bharat) deign bogles of LR. The spacification may be aitered or upgraded in
future an the hasls of experience gained,

20 GENERAL:
21 Scope:

211 Thie specilication i aspplicable for high performance cylindrical springs used in the
suspension of IR coaches of LHB design having FIAT bogies, \ande Bharat Coaches and
similar ather appfications. Described &prings ars manufastured aul of clreular section hot
wound round bars

212 Procyrermant of Spring Steal to be usad In the manufacture of these gprings shall ba dore
only fram reputed manufacturers approved by RDEO or any other agency nominatad by the
RDED for the purpose.

213 Spring Steal bars duly inspected and pessed by inspection agancy mentionad ir Purchess
Order (PO} or any other agency nominatad by the RDSO for the purpose shall be used for
manufacture of springs

214 The lechnical conditions for the celivery and supply of cylindrical springs shall be as
follows.

« Ag per special fechnical provisions 28 appear on he drawings
« As per fechnical provisions of this specification, in as much 28 these do not conflich with
the spacial provisions mentionad in the drawings
215 Following shall bs applcable when s fem appedrs in RDSO's vendor direciorny.

*All the provisiene contained in RDE0's |50 procadures laid down in Document Mo. QO-D-
8.9-1%, Vearsion No. 2.7 (or alesl) with title "Vendor-Changes in spproved status’ and
subseyuant versionsfamendments therenl shall be binding and apphcable on \he
succansfll vendorvendors in 1he confracts floated by Ralways to maintsin guality of

praducts duppled 1o Ralways -
2 1.8, The Gavernment ef India palicy on 'Make in India’ shall apoly.
2.2 Lin 8 Ons:
'S.No. | Standard Description 1
{1 IS0 88314 Heat Tregtable steals. alloy stesis and free cutting steels; |
Part-14: hot rolisd steeds for quenched and tempered springs. |
(i) IS0 1462 Malaliic coatings. Coatings other than those anodic to the |
basis metal, Actelersted cofrosion tesls. Method for the
evaluation of the resulls |
) 180216247 Teehnical produat documentafion; spongs; par-1; simplified |
{— | represantition.
) |50 2182-2 Technical product  documentstion,  kprings:  pan-2:
et P =4 1
Signsture éh%g; | RHL}_ 1; ]M
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presantation of data for' cylindrical helical compraseion
SpHingTs.

) | 1SO 21823  Technical  product  documantation.  springs:  pant-3,
I Vocabulary.
iy | IS0 3887 Etud non-alloy and lrm-nuar detarmination of depth of
! o decarburization
| i) IS0 4288 Rules and procedures: for the measurements of surface
- reughmess using stylus imstruments.
(v} IS0 TR 4844 Sinel namas based on latier symbols.
{ix] IS0 4540 Metallic Costings; Coatings cathodic 1o the substrate; Rating
of slectroplated legl specimens subjectad to somasion lests,
{¥) IS0 4867 Sieal. detarmination of conlent of mar-mestallic inclusions;
3 Mictagraphic methon using stendard diagisms.
) DIN ENISQ 9227 | Corrasion tests in artifical atmospheres- Sall Spray Tesis.
) [ ISCVTR 10108 | Steal. conversion of hardness values lo iEnsde strength
valies
il | IS0 102081 | Tachnical product ﬂucumnnlluun vocabulany, Par-1, terms |
' minllng io fechrical drawin ersl and lypes of drawings. |
fav) | 153618 " Epecilication for phasphate trualmam of fron-and Siesl for |
. protecion againstcorresion. )
{3} | ICFMDO SPEC-155 | 5TR for Procuramant of Bright Spring Stes| Rounds Pasalsd &

Cerlerlisss Ground

(xv) | ASTME 708

Standard Guide for Magnetic Particle Testing.

(evii) | UG Code B22 Techtical Spacification for the supply of hefical compression
springs. hot or cold, for irettive and trailing stock.
fayiil) | BS EN:100RS Hot Rolled Steels for Quenched and Tempersd Springs -
" Tachrical dalivary conditions.
iy | BS EN 10060 Hol Folled Round Steel bars for Goeneml Purposes —
. Dimansions and lolerancas on ehapa and dimansions.
¥ EN 13288 2003 Ftnﬂlnra;r applhications-Suspension Components-Helical
= gatin Bprings, Steal
{0} EN 13B806-1:2013 Cylindrical Hallcal springes made from round wire and bar-
Caloulation an Design
Gedl) | MECIPCN/132/2021 | RDSO Spedlication for F'ainlinn of Helical Coll Springs of
LHE Coaches and Similar Applications (Single Pack)
{uxil) | EM 455452 Fl'.amny Applicelicne-Fre propariies on Raliway Venicies-Part
Requirements of Fire behavior of maleriale snd
mpu:mnu
Uit} | DINEN [80:8443 | Surface Quality Classes for Hol Rolled bars and wire rod
(ev) | DIN EN [SO.8634-1 | Non-desructive Testing-Magnstic  Particls Tutlng-ﬂnn 1
Ganerat Principles
wxul) | DIMEN 8085342 | Non-destructive Testimg-Magnelic Particie Testing-Fan 2.
(i 0 e Distection media
Poodi) | DN EN 15096343 Em&-dmma Testing-Magnetic Paricke Testing-Pan 3
| Equip .
Goavily | DIN EN1S0:3058 | Non-destructive Taesling-Magnebe Paricie Tasiing-Penatrant
- Testing &nd Magnatic F'mhnlu‘rﬁﬂn —‘ﬂun'h'lq Condifions
Doty | DINEN IS0:8712 | Non-destruclive Testing- tion and cerfification of |
nnel |
poc) | DINEN 80:2409 | Paints and varnishes- Cross-cul 185t

This raferance to varous specifications as above quoted herein shall ganserally ba taken as
refarence 1o the (atest version of the specificalion concarned.

Specific provisions [n this document will take pracedence gver thoss containad in the ghove
specifiications whare these are not in conformity with omne another Any special reguiramsnts
given in the drawings will over ride this gpecification

_ e, _ o Pt |1
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| Name & | Akil Llaider, Saryendra Kumar, Prabhal-Ranjan Shukls
| designation | SSE/MDesign/Carringe ADENVDG! Carringe Director W DGICarringe
: l Prapared by: Checked by: Approved by:




Reft CG-F4.2.1-4 (Rev. 1) | PageSof 40 Latest (ReviAmenil) lsaue: Na. RDSO01T/CG-01

January, 2025 IHew. 131

3.0
31

40
41

42
421

4.3

431

4.4

SPRING CLASSIFICATION:
Depending upan ther ioading condition, =orings have been dividad into two categories
shown in the Table balow:

Category A Category B
Axzal and transverse stiffiness andfor bewing defined | Only axial stifiness defined
RAW MATERIAL:
Matarial Grade & Specification:

For finishad rod digmater 25-85mm, matenal shall be grads §20MoVE o specification |50
B83 Part-14 or EN 10088. In case dia is out of this range. matarial must be stated in the
ralevant drawing.

Chemiesl Composition:

Since the duty cycle of sorings coversd by this specification will be very lough, following
rasirictions arp considerad assantial lor the raw matenal composition;

Masgmum Sulphur (S) content - 0.010% by weignt
Maximum Phasphorous (P) content - 0.015% by welght
Vanadium (V) conlent - 0,14 (o 0.20% by waighl
Malybdenum (Ma) content - 0-20t0 0.30% by waight

Manufacture:

Stesl ghall be manufactured by Biasl furnace/DR (Direct Reduction) followed by Basic
Owygen/EAF for primary steel making and secondary rafining in ladie refining fumace/ladis
furnace with vacuum degassing facility followed by confinuous casting.

Altarnatively, steel manufacturing through EAF process s also permitied subjfsct 1o input
raw materal ahall nave mimimum 20% sponge ronfpig mon. This should ba fallowed by
secondary refining In ladle refining fumacefiadie fumace with vacuum degassing faciiity
follpwed by continuous casting:

A[,_:rprnﬁrlatu elactromagnetic slimng to be wsed to ensure homogenaity in the matartal with
reducad gas levels Nitrogen contert 70.0 ppm (may.), Oxygen content 15 ppm (max ) and
Hydrogen content 2.0 ppm (max: ) in iquid stesl.

Steel manufacturers shall uss Hydris and Cylox tubes to ensure specified cortents of
Hytrogen & Owygen in liquid stege Propsr srrangement for this is o be done by
manufsatures in VD stage. For nifrogen content and additional test for confirmation of H2 &
02 content in liquid stesl, vacuum tubes and specirometry may be used. Sultable chiling
madia should b2 usad to chill the samples taken In vacuum tubes. Any other method
instead of vacuum degassing used during lhe sscondary metsliurgy process 1s also
acceplable provided that |t has not any negative infiuence on the final product Froper
record of above 1ests should be maintained for avery hest produced and same shall be
made avallable-as when required by inspacting RDSO officzals:

Marking on Biliats:

Fallowing information shall be hat stamped/pastad on stickars on one cross saction of each
blllst by the steal manufacturar,

. Grats

. Casl numbar

. Month & Year

Any deviation or exception from above may be accepted if vendar establishes aitarnate
mathad will nat have any nﬂgat_i'.m impdication an guality and traceabiiity.
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50 BLACK BARS [AS ANNEALED):
51 Manufacture:

51.1 The bars shall be manufagturad by hot malling process and the see of the ingots, billets or

51.2

8.2
5.2.1
5211

5|11‘1

5213

5214

.22

continuous cast billets (raw materlal) for any given size of bar shall be such that a
mirimum roling reduction ratio of 18:1 from the minlmum crdss sectional area of the ngot
or continuous caet billets to the maximum oross-sectional ares of tha product = ensurad,
to have freedom from “Primary” dendritic struciure.

Speing steed rounds may be manufectured through Ingot- fefging- roling route aiso by
maintaining minjmum reduction rabo of 181, Hydrogan content shall ba limited fo 1.5 ppm
iMax ) and nitrogen content shall be limited 1o 70 ppm (Max.).

In case of fareign manufacturer of springs. not having any RDSC approved vendor for raw
material (Spring Steel Rounds) in the country In which springs are being manufaciured,
raw materal shall be sourcad from the sources approved in QAP anly, Marsover, as
Railway officiais posted in forelon countries can also gonduct |Pspestion, inspection
procedure for supply of springs can be decided by purchasar as per feasiblity on case o
chss bRl

Proparties:
Surface:

Vieual chiscks should indicate (hal bars are smooth and fres from distorion, twist, kinks
and hamtul defacts namaly ssame, folds, laps, cracks; holes, deep pits, grooves &
sxcassjve scaling which may lead to impairing of their serviceabliny.

The permiissible depth of seams and lape in ihe bars shall nol e mos than 1% of the
bor digmetsr or 03 mm whichever |s less

Carry out Aute MFL (Magna-flux Leakags) testing and Auto Uitrasonic Test (LUT) on
100% black bar bafore annealing and repeal Auta MFL (Magna-flux Laakags) lesting
and Auto Ditrasonic Test (UT) sfer annealing {if supplied a5 black bar) to ensure surface
completely free from cracks, seam, inclusions, fap, efc for aub surface crack detaction
Test infrastructure for Aulc MFL (Magna-flux Leakage) should be capatls to datect
surface cracks Up to 0.3mm in black bar and shall b& In accordance with EN10228-
1/ASTM E708 (Iatest) and Ulirasonic Test shall be carried oul as par EN13288, Proba
shall be of dig 10 mm and 5 MHz frequency, for Auto UT purposs, Series of such
probes or as sugoestad by OEM may be engaged with following rejaction criteria:

« Any anomaly greater than the one of the reference defect, reference defect (5 a
hele with a fat botterm angd 1.2 mmn diameter, grillad into the middie of the
referancs har of the same dimanaion and gualily as desiined for the fabricalion of
the sprmgs.

wAny attanualion of the grund acho greater than 50 %

The Qualfication of testng personnsl shall be mimmum fevelll from ISNTIASNT
Prabing surface shall ba from curved surface and not from the and surface. Black bars
duly pesasd in Auto MFL (Magra-fiux Leakage) and Auto UT shall only be supplisd by
bar manufadturars.

Proper recard of bars falled in Aute MFL (Magna-flux eakage)/Auto UT and furher
dispaes! ahould be recorded.

rdness;
Hardnesa of as anneslad bars shall be 248 BHN (Max ) == per Table 8 of EN 10088

i fa il
- 1 b

a
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6.2.3
5231

5232

5233

524
5.24.1

5.24.2

Geomatric Condition:

Diameter of 28 annealed black bars shall be such that which ensbles reduction in s
diameter after peeling and canterdess grinding/polishing by &l least 3% ol nominal bar
diamater or 1 mm whichever s more. For placing the purchase order for black bars,

spring monufaciurer should enslre proper allowance for above operations so that the
firished diameter of rods miusl be a5 per Para 8.2.2.2

Owvallty of the bars should be controlled in such & manner so & b ensure mirimum

ramaval of the maleral by al least 3% of nominal bar diameier or 1 mm whichever is
more

Bars shall be supplied In straightensd condition and the limit for cut of siraightness shal
be 1.5 mmimatrs langth {maximumn].

Metallurgy:

Macro-etehing:

In 1he cross-sechion {Miore-sactlon surface) no microscopic defecls such ‘55 cavibes,
pores cracke of lquidations are permitted. Macro etch level shall not be warse than C2,
R2, 52, of ASTM -381 Piate | for blooms and billets

Microscopic:

= Enlire cross-ssction should have sven annsaled Structiore with depth oaf rim
decarourzation not maose than 0-4mm.

= Avarage grain size of the bar shall be as pér ASTM no & or finer,

» In longitudinal section, non-meataliic incusion rating shall not be worss than 1.04, B, C,
D for thick and 1.5 A, B, C, D thin serles when campared to the chart for determining the
Inclugion conlen| of secondary refined slesls (Fig 2) of (S 4163 (laest). Alemativaly,
non-metatiie Inelusion at every heat may be checked by the steal procedurs in
accordance to ASTM E45

53  Marking on Black Bars (As Annealed);

Following information shall be hot stamped/pasied on stickers at the ona extrenie and of
aach bar

« Code of the manufaciurar

» Small number

« MNominal diameter

s Maminal langth

o MomhYear

Any deviation or exception from abova may be pocepled if vendor establishas alternate
mathod will nat have any negmlva implicztion on quality and Iraceabllity

ﬁ‘u ] - : - =4

E1 il

£.1.1 Rods (peeted, ground & polished as annealed bars) shall be manufacturad oot of bars
described in Para 5 above

612 Bars of such siza shall be salected for rod manufacture which enables reduction in its dia

after pesiing and cantreless grinding/pelishing by at-least 3% of nominal rod diameter or 1
rrim whichaver s mora.

61.3 Generally, the bars-should be procured in exast lengths so that cropping of bars doss not
pacome necessary. In case of mulliple /axvcsss langihs, bars may ba cul o langths by
shearing foutting carsfully.

814 Bars as per Para §2.33 shall be sirzightened In bar straightening machine before
undsriaking pealing,and cantraless grinding operation, £ _

Signature 1{_}%{{_' J Qi | LM““
Name & | Akl Haller, Sulyendrs Kumar, Prubhad Ranjun Shukia
designation | SSE/Design/Carriage ADENDG! Carviage Diracter VDG Carriage
I Prepared by: Checked by: Approved by:




Raf: OG-F-4L.L1-4 (Rev, 1} Page 8 ol 40 Latest (Rev/Amend) bosne: No. RDSOVI0LTACG-01

_ Junuary, 1028 (Hev, 03}

8.1.5

816

6.2.1

Straightenad and as annesled black bars shall ba peeled, groundipolished fo make rods
used for manufacturs of springs. Pesling and grinding/pelishing of as annesled black bars
is mandatory ragquiremeni. As annealed black bars should be procured from aw material
suppliars and should be centeress ground/polished on cenlerless grinding/polishing
machine available with the spring manufacturers jUst before sping manufacturing. For any
daviation, epproval of RDS0 must be laken with detalled lechrical jusitfication.

Properties:
Surface:

6.21.1 On the surface, defects which can ba seen by the rakad syes (eg. cracks, wrinkling,

langitudinal, grooves, burned spols, ool marks & dent marks) or depressions from
handling and tranepan ars not permitted.

5212 Camy out Magnetic Paricle Testing (MPT) on 100% annesled rods fo enaurs surface

complataly fres from cracks, ssaim, Inclusions, iap, elc. For aubl surface crack dstection,
Uhtrasanic Test (UT) on 100 % rads fo be done. Test method and test infrastructure for
Magnetic Particle Testing (MPT) shall ba in accerdance with relevant standards EN10228-
ASTM EV0E (lstest). The ultrasonlc test shall be carried oul @& par EN13238. Probs
shall be of dia. 10 mm and § MHz frequency. Foliowing rejection cntena shall be
amployed.

= Arty anomaly greater fhan iha one of the refarance defed!, referencs delfect is & hole
with a flal boltom and 1.2 mm dfameier, drilied mlo [he middie of the reterence Dar
of the same dimension and quallly as destined for the fabrication of the springs,

o Any attenuation of the ground echo greater han 50 %

The Qualification of lesting personnal shall be min leval-ll from ISNTIASNT Probing
surface shall be from curved surface and nol from the end surface. Rods duly passed in
Magnetic Particle Testing (MPT)-and UT shall only be supplied by the manufachurers

62 1.3 FProper record of rods falled in Magnetic Paricie Testing (MPT) IUT and further disposal

should be recorded.

8.21.4 The surface quallty of tha red shall be as per Clause 5,3.2.1 of EN 12288 The maximum

6.2.2

R, valuae of the surface of the bar bafora colling shall not excead 2.6 ym.
Shapa & Dimenaions:

8221 The limil for out of straighiness of rods shall bs within 1mm/m (ength maximum,
8222 The diamater of straight rods must be within the fellowing limits;

6.3
6.31

832

Diamater of Rods In mm Tolaerance In mm
18- 30 + 010
30 - 50 #0002
50 - B0 =016

CORROSION PROTECTION OF BARS/RODS:

A thin corrosion protection layer shall be provided on the barx/rods before dispatch,
Corrosfon protection of the barsfrods shall be as per Clauise 3.0 of ICF/MD/Epec-155 issus
01, Rawv.01 {or iatest). The barsirods shall ba coaled with Lacquer, cellulose, pigmented,
finishing, glessy to 15:5681-1370 (or latasi) to a Dry Fiim Thickness of 3-8 micrans. Afiar the
application, coating & dried up, bio.degradabia material shall be used for packing, If any
plastic material 18 used for packing, necsssary govamment guidelines should be followad

Corrogion protection shall be adequate jo last for period of twe months under storage in
covared place. This shall nol be in the form-of olligreass lo pravent rode slippage during end
tapering operation. The chemical ussd be such as o burn off or vapiorize during haaling sl a
temperature of 160 °C & above leaving no residue. To avoid metal lo metal coniscl, plastic

== ) P
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spiral rings (for 25 mm to 40 mm rod dia.) end plastic caps fabove 40 mm rod dia ) shall be:
provided on each bars/rods as shown in Figure below:

£.3.3

6.4

G4

642

641

644

~Sigatire

- -

Sample chack of bard/rods should be caniad out for checking of rusting and siralghtnass:
of barsfrods before manufacturing process. The stacking of barsfrods may be done
accarding to the production schadule, Tha long elorage of barsfiods sholld Do avoidad
as It lesds 1o lpas of straightness and Injfiation of rusting, '

PAC NG & TRANSFORTATION OF 0S:

Tha barsirods are very sansitive lem and need to be pecked and tranaporied very
carefully The following guidelines fo be followsd whils packaging & traneportation of
Bars/rods:

Spread the barg/rods on the inspedtion table bafore packaging & ransbortation.  Cheack
for any process osfects jn the bargirads [ike labbing, pitting, bend, ool marks, scralch
fines, chips or dent marke sic. and segregate them with proper identification If the
segregated defective bareirods are In recovery condition, resover them by passing
through centeriess gnnding er culting operations: Ensure that bars/rods ends are free
from blerrs

Ensure preper coating of carrosion prodection layer on (Ull face of barsfrods es per Pars
8.3 of this spacification

Weigh the bundiss and Idenilfy them with tags detalling siz=. grads, length, heal no.,
P.C. na., waeight elc. Bundle weight should ba approxirmate in betwesn 1200 Kg to 1300
Kg Pack the bars/rods in the bundle so that barsfrods are in the centar of the bundle as
shown in tha figure.

Put at least four sitaps on the bundle with sirapping clips. Pul twe straps each at
approxirnately 800 mm from the end of bath sidea of bundle. The cther bvo slraps shall
be placed by proper spacing from the end swaps. Tight the siraps oy s
manial/preumatic teénsioner and light the ciip to clamp the bundie

Tie the Tag on the Teg Wire and enaure that the following:

. Colour Code is makshing with Blndle.

. Heal Na. s matohing with bundia

. Stamping detsile of barsirods are matthing with Tag delails (Hast No., Grade &
Siza),

)
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Irsert the Hollow Folyurethane tube lo cover the sntire bundia so thal maolsture should

ret enter inside the packad bundie. Theraalter, wrap with HOPE cdloth and strap with
stesl siraps on §locslions for B-meter malerial,

848

Weigh the bundies and identily tham with tags detslling the size, grade; length, heat no.,

P.C. no, waight etc  necord the readings in the Inlernal ingpection formatfjob card with
the detalls of P-O. no., heat no,, grade, quanlity eis. Stack the packed bundles (prime &
reject) il the designated location and handover fo Logistic for dispateh. Non-conforming
barsitnds, I any pensrated during the operation shall be- kepl separataly with

denlification,

g.4.7

0D, | |
Amy olher packing amangement of barsirods balter than above may be appraved by

ROSO dapending on case 16 case basls.

Any other precaulian in packing as may be dsemed fit for safe transportation shall be
takar by r?,@ﬂmdn suppliers to avold damage during fransportation,

‘I'F-
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7.0 EERJ:HEE:
71 General.

T Enwironment Condhtion:

Range of environmeantal lemperature: -1||:I 'C 1o = 50 "C (mverage + 35 °C)

Parking tamparafire 70°C

Humidity rarge: up lo 100% {far max. & manihs)

Ramfall up to 2600 mm, vary heavy and confinuous

WMaximum alttude up 1 10060 m {saly emimnment)

Shock and vibrations: Extramaly dusty, humid and saltly along-with
Indisirial poliutants

7100 The coll spnnge shall funclion In ‘actordance with this specification when subjected
continuously ko an almosphere comtaming dust in coneentration up to 1.6 maim”

7112 Tha col springs shall function in accordancs with this specification when subjetted
continuously to & humid and =alt laden aimosphers with maximum pH vaiue of 8.5,
sulphate content ol 7 mg per litre, maximUm concentralion of chiorine 8 mg per liires and
maximum conductivity of 130 micra Slemens/om.

7:1.1.3 The coll springs shall function in accotdance with this lmfh‘:aum whzn subjected to high
wind in carzin areas with wind pressure reaching 150 kg/m®

7.1.1.4 The coll springs shall funstion in accardanca with this specification when expodad lo solar
radiation in the range from 0 Kwim® to 1 Kwim®

7116 Spacial care shall be taken to efsure ho damage to' coll springs due o daposition of
atmospherc salts and industrial polliutanta, Supplier shall enclosa the daetalls of specific

reasures adopiad to ensure the salisfaciory waorking of call spmga 2gainst the daposition
of salis & Induslirial poallution

7.1.2 Manufacturing Sequence of Springs:
Manufaciuring sequencea shall include the following opecations, In order given balow:

lj. No. Proceas '

*Formation of ends & Stamping

Hot coiling

GQuenching

Tempanng F="

3 Scragging
End grinding

Cieaning/Sand blasting

Crack Testing (Magnetic Particle Teating)

Shot Pesning

Crack Testing [Magnefic Particle Tasting)

Phosphating

Load-Deflection Tasting & Marking

Pairrting

Lond-Deflection Testing (1 required) & Marking

Coiour Coding & Pasking

@ .
Formation of ands & Slamping: .
Aternate method apad from mentioned in the specification for end formation &
:Efltlngmampm-: may slsa bes acocepled subjeci to prior approval of Cariage Direciorate.

80

7.1.2 The surface of the springs shall not have any defects (lamination, grooves, machining
marks, cracks, crevices atc.) which may be detrimental to spring parformance or iife. Any
siface and sub-surface defscts I-danlﬂ'ied during the slsctramagnelic crack dedection tesl
shall nat be permitiad.

sy
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7.2 Formation ol Ends:

721 Both the ends of the rod shall be lapsred by Taper roling 10 & length which shall be
equivalen! (o an arc angle ol 270° (minimum) formed by =nd colls of (He spring. This s
meant to ensars & firm bearng of about 75% of the mean cofl circumfersnece 8t suppan
surfaces of the finshed springs. Formation of ends by hammeting is lotally unaccoptatile.
Tha tapered faces should not have steps, pits or crack, The rod should be heated up to 910
C 1o 820 "C during end tapering operaticn =nd the stamping operation must be completed
before 850 'C. Temperature confrolling sysiem equipped with sensars shall be installed
compulsorily in spring manufacluring unis for 100% effective contreling of process
lemperature for bars and springs

7.22 End taper the rod In such way thal tip thickness s normally d/3 mm and then making coll
spring peifeclly 1o achiave s lip thicknsss of specified rangs of did to 4/ alter coiling and
end grinding operations. Alternatively, spring manufacturers may opt diferent end taper
Ihichkness (other than 43 mm) as per thelr process requirsments and same should be
plearly manfianed In the QAP In bath the cases, Up hicknesa of finishad coll springs should
ba in the range of minimum df8 o maximum did as shown 0 figure below subjact to the
pondition that it ahall not be less than 3 mm in any case

Dievelopment of end turn ',/{
-

4
weimn | |
reneledd edge -

- —

iiay, /4

Suppoet surfuces (min. 270}
all I.il_l'il Lﬁt! ire to be 1 o
-

heburved eleaniy
The mnst exfended and continuaos transiilon of the

end tarm possible i the pitch of active tarns

723 Proper care should ba takan during the formation of ends of the springs. Commact ends
formation shall be ensured as shown |0 Figure balow

7.24 Toavald spring end biting on first active coll 2t sxactly 1.0 tum, aham corners st the teper
ands should be-aveided. The lips should be smaoth, uniform in thlckness & rounded at the
ands as shown n Figure balow:

N .-"'-h: ik ll
- T -‘ =
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7.3
7.31

rai

stamped on both tapered ends (outer & mnar aide) [h sarii order

]

.

THTE IS 5 M |

Stamping:

The endgs of rods (Para 7 2) shall be heated in an slecinc, diled or LPG fired indirest heating
fumace which are squipped with tempersiure controfier and recorders. Temperaturs fo
which these ends shall be heated should be predstarmined according ts corhposition of the
matarial, The stamping opsration must be compieled befora 860 °C  Temperature
contralling system equipped with sensors shall be installed esmpulsorily in spring
manufscturing units far 100% effective conlroliing of process tamperature lor bars and
SPINES.

Afer the ends have afigined desited Emparature, following pamioulare shall be legibly hat

Ry A

Manufacturer's  Month & Year  Deawing Heal Code (in thrae Qaw Mataral
Cods of Produstian ~~ Code letlaraldigite} Suppliars Code (A
two digrts)
&g = MMYY s S -

The location of stamplng parbculars on springs must be in the middie of the dead-end colls
a8 shown In figurs balow, o that tha chancas of iniflation of fatlgue do nat aceur

The stamping particutars shall be (sglbly hot stampad on bolh tapered ends of each spring
In such-a way thet the particulsrs are visibie on the auter & Inner surface of tha Inaffective
colie and they do not get arased during and grinding or interfere with the performance of the
spring For drawing codes of eprings Annesure-| may be referred

Top

b M S Fartiealis
! pibrride 2 Tusale silace

Slennture

0[O [ ot
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Any deviation of exception from above may be accepled II vendor establishes allernats
method will not have any negative implication on quality and traceability.

732 Swmping shall ba dons on the outer & nner surface of the ends in the fapsred and area

T34 The stampmng depth must be adequale to ensurz that the stamping partcuiars remain
lagible even after grinding and finish coating/painting of the springs

7.35 Tool used for stEmping must Da rounded.

736 Size of etters of stamping shall be 5 mm on rods having diametar above 20 mm and 3 mm
for bars heving diameter 20 mm or less. No marking shall be done on springs made from
rads of dismeter of 8.5 mm &nd below

T4 Hoi Ca

7.4.1 Rods with tapeared ends shall ba heated In elacirie, ofl or LPG fired indirec! heating fumace
af minimum 10 melres, squipped with automatic lemperaiure indicators, controllers and
recorders and soaked sufficienty at that iemperature in ‘2 Controlled atmasphers
(SpakingMHesating time = approximataly 0.83 x Bar Dig, mimutel

After clamping of rod for cailing, the formation of adjacen! active coil shauld ba formed very
smacihly by controlling =1 laast 10 differeni points an coiling machinge by expermanting anc
putting different values. After getling perfection, these values should ba slored for future
usage and refsrences.

742 With minimum fime lag, rod shall be removed from the heating furnace and coling end
pliching done in & high speed automatlc colling and piiching machine. Bar lempearature
bafors colling eperation shoukd be B90-520°C. Tempersture controlling Systen squipped
with-sensors shall be installed compulscrily in spring manufacturing unis for 100% affective
contrefling of process temperalure for bars and springs.

743 Prenhemted mandrél e miniimun empenaiure of 80 *C ahall be us=a for colling and walar
shall not be allowed fo come in gconlact with heated rod, Temperature confrolling systam
equipped with sensors shall be Installed compuisorily In spring marufaciuring unis for
100% effective controlling of process lemperatiure for bars and springs.

7.44 Coling mathine used for the purposs shall have in-bullt fsatures to malntain unifarmity of
pitch and gap betwesn end coll and adjacent coll ‘without he nead for any manual
adjustment. The colling maching shall be CNCIComputar! PLE or PIV contrafied.

74,5 Developrmeént of and turn of spring shall be as per Para 7.2.2 figure, Trarstion from the end
turn to the active furn shall ba in a2 most exended and continuous manner possible |2 the
gap between inacilve coll and first active coll should graduzlly incresss

748 |tshall ba angurad at (he time of and closing of the spring that the end gan batwesn he lip
and the adjscent effectivee coll 8 such thal the tip does riot bite the effective coil under load
2¢ well as under no lead conditions Clesing of the end coll should be in buil feature of
coiling maching and no manual adustmesnt should be reglirad.

747 Durng hol colling process, lemperalures In differen! chambers and soaking lime for

differer lypes of coll gprngs should be gighally displayed on fumace aleng-wilh rod
diameter automatically

7.5  Heat Treatment:

75,1 Temperaiure of the coled spring just Gher coliing and befors quenching should be
830 °C - 880 "C. With minimum time lag, collsd rods (called springs) a8 per Para 7.4 shall
ba all quanched In = suitable quenching medium. The temperature of which is maintained
within 40 °C - 70 °C In order to snsure optimum quinching conditions Temperature
controfling system equipped with sensors shall be Ingtallsd compulsonily i spring
manufacturing units for 100% sffective controlling ut process lemperature for bars and

Springs
_ - )|
Shgnatury H:H_L -. Ce. A %"é{
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The quenching oll shall be kept a1 constant femperalure range of 40 °C - 70 °C. Tha conlan
of the quenching pool shall be adequately dimansioned wilh minimum 20000 litars of
quenching ofl and should be checked reguiary for water and dirt content and fiter it by
cenirifuge elc, and lop up by fresh oll, if required. Record for the same checking shall be
kept ready. The properiies of quenching oll Le, appearance, dansilty, kinamallc viscosily,
flash point, cooling rate etc. showld also be che reguiarly

Aftar quenching operation, tempedng of springs shall be done In 2 continuous conveyor
type temparing furnace For producing required [avel of temper and hardness, springs ahali
be heated to pre-delermined temperature range for sufficient length of time. The
temperature of the spring just before entenng the tempering furnace should be B0 "C - 120
°C. Temparatura controlling syetem squipped with sensors shall ba instalind compllsarily in
spn:lngmmmw!‘nﬂurm; units for 100% efective contraliing of process temperature for bars
and aprings

Furmsca used for tempering shall be slacinic, ofl or LPG fired indirect heating tyvpe equipped
with Indepardent pyrometer for erch 20ne to control tempersturs within £ 10 "C. Tha
tempenng should be done In temperature range of 400 °C - 500 "C. Temparaturs canirolling
sysiam squippad with esnsors shall ba instalied computsarly in spring manufacturing units
for 100% effective controliing of procass temparaiure for bare and springs

During teimpsring process, femparatures In different chambarsizones and soaking time of
coll spring In tamparing fumace shall be digially displeyed on display panei of furnace
alang-with rod dlameter automafically.

Since the haat trestmant is carried cut with the sim to schieve a homegenous fine grain
struciure, the lempered manensitic distnbution acroes the complele cross-section of the
active call should be as under for varisus steal matarials

The temparad martansitic distribution across the complate cross-saction of the achive coll
shauld be uniformily disinbuted and hardness diffsranca from core to surface should nol b
more than 20 BHN. The hardness shall be as par IS0 883-14 or EN 10088 (latest]. The

valuea for the surface hardress shall be betwean 410 - 486 BRHN™ .

** Corversian of hardnass from HRC fo BHN (8 taken from convassion tabls.

Springs sholld be walsr cocled aflsr lempering lo appraximately 100 *C. Temperatura
controllng system equipped with sensors shall be installed compulsorly In spring
manufaciunng units for 100% sffective controlling of process femperature for bas and
springs.

Scragging:

Each and every spring shall be hol scragged three times In quick succession, Seragging
leadiheight should be as laid dawn In the drawing. In case there 8 o indication in the
drawing, the springs shall be scragged home. The scragging load in such casss should not
excead 15 times tha theoralical axisl load, comespanding to home length, The hel
acragging temperalyrm should be more than 90 °C. ARer hol scregging process, iha
screggad spring should normally not show furthar permanent a8t on subsaguent loading.

Long durstion scragging fa to be introduced as a process check at regular inlervals and
necessary documents of the tasl results are to be maintaingd. For long duration scragging,
tha spring shall be compressed three timas, holding It al the home load for two mirutas in
tha first two strokes and for 48 howrs 2t (he last stroke. After long duralion scragging,
permanent sat shall nol sxceed 2 mm of free height of pnmary spring, which s measured
before scragging, Similarly. permanent se! shall not sxceed 3.5 mm of free height of
secondary spring, which |s measwed before seragging,

End Grinding:

Bolh the end surfaces of the spring should be ground (o ensura square ssaling of (ha
spring. The WUH not hava any- sharp esge/burrs, The actusl :ﬁm end surface

F
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shall be allsast 75% of the mean coil circumferance of the spring. The end faces of the
spring should not have blue marks dus fo end grnding as the same leads o temper
tritthaness.

The springs shall ba grounded arl automated grinding maching in enclesad chamber with
effective cooling sysiem. It is important that cooling during the grinding process /& camied
out flawlessly. Tip eutting should naver be done as It will raduce the number of calls, End
grinding machina fixturs 1o hold coll:spring sholld be checked daily with right gngle End
gnnding machine should be equipped with adeguale coolént faciity, conlrolied speed, fead
rafe. concentration els lo prevent burning of end colls duting grinding. The deiails of
equipment used lo chack the temperature. quanilty, frequency & fesd rate of coolani etc
should be shown lo inspection suthority during inapection.

The grinding anglés al e ends of the springs hall be: 270° + 168%- 0F, Fer grinding angles
maasuramant, calibrated gauges should be available with the spring manufactursrs:

End grinding fsed rate shall be decided on the basis of mean coll diamelers & rod
diameters of coll springs. Chant for deciding the lesd rate should be displayed and shown to
tha inspection authonty during inspection,

CRACK DETECTION:

100% of the springs shall be tested for crack detection (Magnetic Parficke Test) in
sccordance with Annesure E of EN13288 for boin longitudinal and lransverse cracks.
Additionally, the Standards! Specifioations DIN EN IS0 9834-1, DIN EN 180 8934-2, DIN
EN 180 9834.3, DIN EN |50 3059 & DIN EN IS0 8712 shall be followed for vanous
reguirements assoctated with magnetic particle tesling,

SURFACE :

Shol Peening:

Befors 'shot peaning process, all springs should ba thoroughly cieaned/shot biasted
followed by Magnetic Paricie Testing (MFT) process The springs shall be shol peened in
a confinuous lype shol pasning machine, preferably with seif-siaving arrangamant n
acoordance with EM 13288 Annex C io improve faligue life of the spang. During shet
peaning, it should ba ensured that Ihe springs are aho! peenad uniformiy over the enlire
area of the springs. The intenslty and coverage shouid be chacked with the nelp of Almen
atrlp in acoordance with EN 13208 Annex G Alman |mlansity should be checked minimum
twa times per shift of production. The minimum coverage (When checked visually) should
be 80% and intensily when checked with Almen strip Type - A In accordance with EN
13288 Annex C should ba batween 0.4 mm and 0.8 mm,

7.8.1.1 The charactaristics of ihe Almen lest samples shall comply the Table C.1 of Anrex C of

EN 13288 [latest),

7812 The number of sampies to be mouniad on the "sample cartying spring” depends on tha

free length (L) of the spring and shall be as follaws:

Frea longth (L) of the Spring |  Nos. of Almen test samples & Locations
e = 500 mm 8 gamples 1o be mounted, 3 on fhe maida of the
gphing, the 3 remaining samples on the oulside of
the spring, the samples shall be located a1 the o
o= ends and in the middia section of the sprng.

00 > L, = 300 4 samples 1o be mounied, 2 on the ingide of the
spring, the 2 remaining samples on the bulside of
the spring, the samples shall be Iocatad at the two
ands of (he o » .
L, < 300 mm 2 samples to be mounted, 1 on the inside of the |

spring. the cther ona sample on the aulside of the
spring, the samples shall be located in the middle

===

I =% section of the spring e
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To ensure affectiva shol peaning on mone oriticsl inside of the spring, the mouniing
lacations of 4 Almen strip hoidsrs shail be, 2 on bottom inside & oulsids and remaining 2
on taop inside & outside of the springs The Alman strip holder shall be fixed betwesn in-
aciive coll and first active coll 3t approx. 0.1 turm fram (ha and tp of 1he spring

Ensura use of rounded jat grﬂiﬁﬁ for effective shot peening. Roundsd jet grains of size
0.45 -1 0 mm as per 1S 4606 shall be usad

Speed chant of rotational speed and linear movement of coll apring hased on wire
diameter, mean coll diametar and other relevant parameters for shot punh".q oparalion
shoulld be displayed.

Phosphatizing:

All the springs shall be phosphated by using zine phosphate within 30 minutes. afler shol
peening The thickness coatl shall be more than § um of fine crystalline nature and it can
be evalusiad as per methed gven in 15 3618 (latest) The class of phasphate coating shall
be Class C, as per |5 3618 (Iatest),

Final Painting:

After phasphats treatment, all the springs shall be paintad a5 pat RDSO Spacification No,
MEC/PCN/132/2021 (tatest) for Painling of Helical Coll Springs of LHE Coaches and
Simllar Applications (Single Pack)

Any other proven panting scheme, may aiso be permitted with spproval by RDSOD,
depanding on casae io casa basis subject to complying al least the following tesis
requirements:

—— — 1 Id -

8, No. Tests Requiremants
1, Resistance o Sall Spray Test (minimum | Mo rusting, eracking, flaking,
1000 hours) sccording to EN ISO 8227 | blistaring 8 corroston
2, Evaluation of Degres of Rusting Ri1 or bafter
| according to EN |SO 4628-2 —Tm
3. Ewvalustion of Degres of Gracking 1(53) or balter
| aceording to EN SO 4526-4
A, Evaluation of Degree of Flaking | 0{S0] or betier
acchrding to DIN EN (S04628.5
B. Evaluatien of Dagrss of Blistering 2{52) or better
according to EN IS0 4628-2 =
6. Evalsation of Detachmant and corrosion | < 3 mm, no delamination |
around the soralch according to EM 8D
45288 ] _ -
7 Evalustion of Adhesion acoording to EN | Cross-eut Rating (GT)
IS0 2408 = G104
8 Fire Protection according to EN 45545-2 Hazard lovel- HL3 RE

7833 The Typo and Ainrptmm Test Reports of brand and make of paint, which are applied on
springs shall be kept ready during Inspactians, As quality control maasure, typs tests of
prand -and make of painl which & used for spplications: on springs, shall be conductsd
once fn @ year from NABL certified Lab and report of the same shall be kept ready during
Impm:tlnna

7.9.4 : : a4 , AT Co o
7241 In nddﬁhnn tn the ammp:ng at and :-nil of tha sprmg (Para 7.3), each spring Is o be
marked with & band of bronze, copper or brass. The band (s securad with 3 cyanogen
acrylate adhesive (e.g. Locite Js 498), or with 2 compression |aint. The following are lo
be stemped an he hang:
- Spring length under test load comesponding 1o tare condition in mm
- Value "n" of the frae transverss deflection in (mm) under test load comespanding to tare
condition for category 'A' Springs). [
o L W Tl LT i e
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band

Furthar, the direction of free transverse deflection “r of svery fledl-cail spring (category
'A} Is 1o be marked with 2 band ol aluminum' adbesive tape (e Tesaflex 171). The
band is to be attachad to the painted spring 28 in the sketch balow,

7958 - Hesldes St3 | i . : 1 Cr
7.8.61 Coil spring mus! ba n'sark-ud wilh a bBand ﬁ:md in tha direction 1:11' tha hmmng with following
infarmation:
« Sanal Mo, LaF. and Angle engraved. The bands are placed in the direction of the
agaflectlon.

» Angle betwsan bowing directions of a gpring submitted to axial force Fry (usually
aqual o Tare Load Fi) on ane hand and tb an axial force Fey (Usially equal to a
static axial force F| comasponding ta a functioning mods of the venicke which
belorigs) on the other hand shall be < 30°

Bowing (angle. forcs, direction) for prmary outar & mner spnngs shall be g per Cause @
of EN 13208:2003

T.852 Dynng assambly of spring sal, snstre hat bowing marks on the springs shall be dirsctad
parallel 1o riding direction and ariented to the cutside of the beais

.. . e

....._

o=l
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1.8.53

7054

7.8.8

En;:iper (Cu) band adhesion sholld ba.sudch that it last through the liie of coll spring in
sarvice,

In addition lo Copper (Cu) band, & one-inch-wide tranglucan| sirip of yellow colour over
the entire height of ool spring & a8 band of aluminum adhesive tape (ag Tesaflex 171
shall also be provided 1o indicate bowing directian,

Gra and Colour Coding of Call Springs:

For identificalion of springs fo be used in differenl types of LHB & Vande Bharat

cogches, peint the middle coll of foliowing springs with colour mdicsted sgainst sach
aroup as shawn in Table 'A° & Table 'B' balow:

Ta W n r AT Caoll Sprin
Primary springs Secandary springe | Colour to be
& Qutar spring Inngr spring Outer nner | done on the
E spring spring middle zoll
1 1267411 T ygeTaiz 1268514 | 1260513 | Grean
a 1277 148 1277 145 Blua
3. e 1277143 1268836 | 1268837 Yallow
i L3000 LE301101 LEOST0T | LG0s100 Black
'B": C nde B Col
|_ “Primary Duler Spring (Drg. No. MT1RBr2001449-8, AlL-Latest) |
‘Grada | Stiffnesa (Nimm) Colour Lo be done onthe '
| middle coil
by | 545 51 - 571.84 Blus
1) 571 65— 588 17 Grean
[l 508.18 — 624 48 Had
Primary Inper Spring (Drg. No. MT18Br2001448-8, Alt -Latest)
E i JB7.8—- 4012 2110
MR L 40121 -414 8 Graan
[ m | 41481 —-428.4 Red
Neta: In case of Vanhde Bharal cof springs. i is suggesiad 10 use same colnursd primary

cuter springs in bogle, pAmary mner spangs can be any. Because matching of
both primary inner and outar colour wilh result in few springs leff over unused,
witlch can not be grouped with any olher sst o yse In bogle. Sortie bogles can
have different sels also for the same reason, wil nof & problem as static load
tasling shimming s (o be camed oul by spring manufacturers acoordingly

7.8.7 Coupling of FIAT Coil Springs:

Coupling for Calegory ‘A’ Flext Coll Springs of FIAT Bogles will be carred oul as per
FIAT Teshnical Specification No. 17.471.101 Version 01 or latest.

798 Sall Spray Teal:

A salt spray test ahall be carned out to venfy the quality of pamt-gystem For springs fulty
painted 2= per painting scheme parmilted with approval by RDSO, the lest plece shall be
passed in salt spray tast perfarmed according la IS0 8227 for minimum 1000 hours s par
applicable spacification and shall not indicate any sign of corrosion & deteroration up 1o
duralion indicated in the specification.

One sampla daf any typé of spring (peimary or-sacondary), randomly selected by Inspecting
official, shall be subjectad lo salt spray 1est once in every year or aftar supply of every
sumulathve quantity of 26000 coll springs as par this speaification, whichever is later. it shall
ba procese check point. In event of fallure any sampla in salt spray test, process shall be
congidared as falled,

F.a “ 4
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7.10  Properties:
7.10.1 Genemal;

The shape dimanaions and direstion of colling should conform (o the drawing. Whan |t s
nol spacified in the drawing, direction of calling ehall be 1o tha ‘rght’.

7102 | L
It should contorm ta he foflowing (clerances:
i a8 | Parametar Talarance |
. Na. | !
1| Free height [Ls) Acconding fo deawing. In cass nol specified in drawing, [ shall

|1

be &z per Clauss 7.1 of DIN 2086 Fart 1 (latest),

¥
‘ Tare Load ;EIFE
3. | Axial siptic foreas (F,

Hesight of Spring (L) ol

.ﬁ.nnmih-g 10 drawing. In cese not specified in drawings thar
1% of the nominal valus of (L),

According \o drawing, In cane not specified In drmwings then

Fa ...) applisd on the  + 1% with referance 1o the nominal vais.
- seeing
4 | Perpendicularty (ey) ar As per drawings. In case not specified in drawng. Il shall be;
Sayenses i For Springs with = fres length o {Ly) > 150 mm. should be
| < 15% of (L)
it liFor Springs with a fres length of (Ly) < 150 mm, should
| be < 2% of (Lo
5 | Parsilaliam {e;) | As per drawings. In case not specitied in drawing, It shall be-
A 5% ol Dy . il
(B | Wine Diameter } The diameters of the straiphtenad rods must b within
' . following limits: )
Dig, of rods (mm) | Takerance (mm) ]
1830 « 0,105 .
30-50 +0.125
5080 +10.150
7. [Exiemal coll dismeter, | According to drawing In case not specilied in drawings then
BT £1.5% 0f Doy RNl
a Internal coll diameter, | According to drawing In case nat specified in drawings than
D £1.6% of Dipogr
9 [ Concentricity of wound reda:
[Red=3( | O [0z
[Red@=30 | © [D34
10, | Planeness of the suppan {End) surfece
Tum Ciameter Dm £ 250 mm 05 { 7
Tum Diaméter Om > 2 0 mm 1.0 D

7403 Behaviour of Spring under Load:

71031 The Pitch of the coils shall be sufficiantly unifarm so that when the apring ls comprassad
to:a heighl representing a deflection of 85% of naminal free lo solid deflection, nene of
the coils shall be In contact with one ancther, excluding the inactive end colls

71032 In the ramaining vartical lead zona L& uplo about B5% of the block lenath ioed (Para
710,42}, the contact betwean end coll and first active coll at both ihe ends must follow
In 2 continuously rolling manner and may nat be loppiing over suppon pointe and no

"kinks'
P - H
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7.10.3.3

1034

L1035

Tha turm interval ia to be hald o exactly thal no additional cortact st any other polrt an
the spring upto Isad given in Para 7.10.3.2 pecurs

Under 85% of nominal free (o solid deflaction, the madmum spacing batwean any hwo
adjscent active coils ahall not excead 40% of the nominal free aoll spacing; The naminal
fras coil spacing = equivalant to the epacified total treval divided by the numbar of aclive
turng

The langth of contact line during testing at load as par A4 of Annexure ‘A’ of EN 13288
shall be agual to ar mare than 20% of maan call diamater but not lase than 20 mm for
both primary and secondary outer & inner coll springs. The beginning of tha line of
contact may not be futher than 60" fram the end &t load Fa (minimum oparational foree).

710,38 The measurement of the contact length must be carrad oul on a spring festing machine,

dully calibrated according lo the ralevant standards by an indepandent ingtituta. For the
measlrement of the contact length betwean first active and the end coll, 02 thickness
gaugss with thickness 0.10 mm shall ba used.

7404 Dimeans and r_Characte P rs undar | in
Drawingw/Specifications):
T10.41 ical hai mim j:
Tara: As per the relevant drawings al this load
Other loads  Nominal £, of nominal deflection at this load,
7.10.4.2 ia i A A.6.2 ol EN 13 .
Ly &d x (N -0.3),
Whiere Ny = Total no: of colis;
Le = Solid/Block fength (in mm)
d = Diametar of rod in mm
7.70.4.3 Vartlzal Rigidity {Nimm):
F
710431 For Axial sfiffnass tes! of FIAT Coil Springs, the following formula may be used with
{hair ususl notations:
X, - 1.1-F,—0.9. ¥,
Ln aFs Ll.uu
710432 For Axial stiffness test of Vande Bharal Coill Springs. the following formuia may be
used with their ugual natations:
oo E,
& W el ey
0.0 F —d =
TAG433 Theolerance on the awal stiffness (vartical ngidity) shall be according to drawings. In
case not speaifind i the drawings, the axal stifiness (verbical rigldity) shall be within
+5% of nominal valuz
f":-"-.";- o vl
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71044

T10.4.5

Tane 115% of nm'ni'rr&l value

Groas +18% of nominal value
Mayx. ioad +16% of nominal value
Chasse Valug (For Springs Classified as 'A'):

Chasee value 3 normal groes load condition mus! nol excaed tha fallowing Evt:

C=0,018L+ 00072 LD Whera,

L= Momingl fres length of spring In mm
B = Nominal mean coil dia. in mm

C = Chasse in mm

7.10.6  Machanical Characteristics:

Tha mechanical characleristics such as yield paint, breaking strengih, elangation.
hardriess and through hardening capacity must be guaranieed adcarding to following
norme {valid for emperad state)

Material Norm
520t Mo V4 IS0 683-14
or EN10089
7.10.6 Shot Peaning:
Following values must be guaranteed after shot-pesning operation of springs.
Almen valie [mm) 0.40 - 0.0 mm on A-Stripe

Blasting medium @ (mm};.  According to EN13288 Annex C. Rounded jet grains of size

045 -1.0 s per 154608 shall be Used

B0  TESTING:

81  Tasts for ascertalning vanous reguirements as stipulated on Ihis specification shall bs dane
as per ralavan! spacillcationa/siandard In the table below

5. Tosi Ralnvant Spacification/Method to ba
Mo. followed
1 Chemmal composiion of rew matanal and | EN1008S or IS0 583-14
Ly products | & bars & rods
2 Hardnazs of surface ISDTR 10168 EN 150 18265
3 Inclusion cantemnts Euia;!nu Annex [ ASTM Ed45I5
183
4 Depth of decarbutizstion & sirusiure EURONCHRM  1040ASTM  E-1077F
ekl
5 Grain size ELURONORM 103A5TM E-112
B | Visual chischs for defects ENTAZE8 - _
7 Mg ro-gamination ELURONTRM 1REASTM E-
L FANE 7T
8 Magnafiux lesting EN A3 1ASTM E 108

Allermatively, DIN EN 180 88341, DIN
N IS0 B534-2, DIN EMN IS0 8934-3,
DIN EN IS0 3055 & DIN EN 180 6712

Surfaee finish of rods EN |80 4208
[ Dimensional and ofher checks of finehed | EN13Z88 or 25 oefined in  fhis
SN apacification.
i 1, | Vartical stiffness fests: The shiffness walue is obfainsd from
e losd differance and the langlh
diffarenca by increasing the loaa from
Fi to Fyoand recordinn the respective
| langth Ly and L. (As defined n EN
' Eri=y
. _ Ks ={F ~F MLyl
k ":-'] ] ‘- i 5 I i
ﬁp.m:._ e, |[..__. , ﬁ'-"k’t- ' L\‘rl.au'-""
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B2

8.3

6.4

alﬁ

B.5.1

2 Transwerse sfitess (st (for group A The (ranaversa &atic  sliffness s

classificafion  speing  anly, amd chasse | calculsted by Rllowing (emuls
evalustion (See Pare T2 A7 0) K= 120 QO W{rperar). . #{i0as
. e Quglilrar tagl)], rater EN13268
13 Tal:'lm te varlfy guallty of shol pesming (Alman | EN1323R Annax C
tesl
14, Tests 1 verlly quakty of phosphaiizing AS per clause 7852 of s
. epeciication
15 Bresking strenglh EM i0083-3
'E. Elangstion. at braaking load . EN 10002-1
IT. Gresp Ted] Para 72 30l EN 13298
18 Fallyue Tasling Ak par Para B4

Mife:

i} Harmdness of swiface of sprngs shall be in accordance fo EN 13288 and Ihis
spesificalion

(i} Inciusion comtents, Grain size, Macro axaminalion, Breaking sirength and Elongation af
breaking load of mataral shall ba verified al raw maledsl stage only. These lests shall
be verifled an biack barsbright bars For lhe st fevr Breaking strenigth & siongalion,
EN 10088 (tatnst) shall be refermad.

wy The tolel depth of decarburization, parfiel plus comalele on the finishad spring in the
quenched and lamperad condifion shall nol exceed 0.5% of the bar dlamster,

(tw) During macro-axaminalion, -surfaces of the springs shell be free from harmiful defects
namely seamsd, cracks and nan-melallic Indlusions.

Specisl tast for maasuramant of laleral rigidity (for group ‘A’ classificalion springs) and
Chasse svaluation accarding to the EN13288 and Pars 7.10.4.5 of this spacification.

Special tast for avalualion of chasse value, diraction and rotetion ale ol FIAT Cail Springs
{Group ‘A’ shall be according to the EN13288/Para 7.10.4.5 of this speaification

CREEP TEST:

The purpese of areap tasl of hot colled helical spring 8 to ascartain that the value of creep
undar the gross load (F;) shall not exceed 1% of the gross height (Ls) of spring after 86
hours. The tlesrance betwesn the colls shall remain within the lmits as dsfinad in Anhex
AB of EN 13298, The creap lest ghaill be parformed on Craep Test Fixture for 88 hours ae.
per Para 7.2.3 of EN 13288, The Creep Tes! shall be done on any one spring randomly
selectad from first lot of @ny lyps of spring in avery six maontha,

FATIGUE TEST:

The purpcse of fabigue testing ol hot coled hedical epring e o sscedain thal the springs
mest the expected life duning service. Fatlgue testing of tha spring shall be done during the
iritia appmual of a manufaciUres for the spring by RDEQ. || shall subsasquantly be dine on
any ons spring randomly sslacted fram first lol of any type of spring |n every alternate year.

In cage of new spring manufaciurar nol registered in ROSO Vendor Dirsttory, fatiaus
testing during the infial spproval shall be carried out al RDEO on any one spring randomly
salactad from first lof of any type of spring.

Teat and Measurements:

851.1 Ailspring samples should be marked bafore commencing the fatigues test
8512 Tha following parameters of the springs are to be measured befare and after the faligue:

lest
a) Frea height of spring a2 specified in drawings/spaciiication
by - Actual height at the gross load specifiad in the drawing.
g} Agtual lpad for the gross height speciied In the drawing.
d) Load versea helght graph from free height to gross hgight and free height to solid

height.
- ” - 3
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The fatigue test Is to be displacament controlied fram the height under gross load of the
spnng. The alternating displacarnant of the test s + 30% of the stalic deflection (Fres
halght = haight undar gross load) of the spring or as specifiad (n the drawings,

If case the minimum height due to stroke is lees than solid naight of the spring, the
range of deflsction for the springs should be limited to [Haight undar tare ioad +
Deflection amplilude specified In the drawing] In csse deflaction ampliuds is not
specified In drawing, the range of deflsction for the gpnngs should be limited to [Haight
under tars lgad + 30% of the stalic deflection] | & [Height upder tzre |oad + 30% of (Free
halght — height undar gross \oad)).

The frequency of the test should be mawimum obtainable safsly as per sctual
displacement and fallgue test machine capabiity, (But mat lszs than 1.5 H,). The
fraquency al which spring is fatigue tested should be recorded.

The springe shall be fatigue tested for two million cycles. Test set up should be menitored
al l=asl once & day lo snsure the siup wwmlm well, Actual helght of spring al
staflc load should be recordad at avery 2.5

After complation of fatigue testing, spring shall be checked by magnafiux testing for any
cratidindication of cracks The spring shall not develop any crack for the pefarmancs 1o
be conaidered satisfactony

METALLURGICAL & CHEMICAL TEST:
For new spring manufacturar not reglstersd in RDSO Vendor Drsctory, metaliurgical &

chamizal tssting during the initlal approval shall ba camisd oul 3l ROSO on any one
apring randomly selecisd from first lot of any typs of apring

INSPECTION:

General:

The material to be usad in the manutacture of Spring Stee) (S3) Rounde and tha finished
sprimgs shall ke sublected to inspection by inspection agency mentioned in Purchase
Ordar (PO) or any cther agéncy nominated by the RDSO for the purpcse o ascarain the
quallty of the matedal and the characteristics of the finished sprngs. The inspection

agency far the purpose shall be permitted to carry out all the checks necassary to ensure
thatall the coiditions spacifled for the manufaciurs of the material and of the springs are

-adherad to.

812

2.1.4

in case of forsign manufacturer of springs, not having any RESO approved vendor for
raw materials (Spring Steel Roundal In the country in which springs are baing
manufactured, raw matenal shall be sourced from the scurces approved in QAP anly.
Mareover, as Rallway officials postad In fiveign countries can alse conduct inspction,
Inspaction procedura for supply of springs can be desided by purchaser as per feasibiity
on case 1o case basis,

The Inspecling official ar the Purchasar shall have fres accessz 1o the works of the
manufasturer at all reasonabie times. He shall be at liberty 1o mepect the manufactre of
the springs &b any stage and 1o reject any material that does not conform fo the
specification,

The manufacture ahall afford the Inspeciing official, free of charge, all reasonable facilines,

by way of labour appliances and necessary assisfance for such fes| as may be carried oul
oh his prémisas in accordance with this specification. Where facililies are not avaliable at
m;nufm}'rurﬂf'a works: the manuiacturer shall bear the cost of carrying out such teals
alg@mayhiang

The finished spring shall be presantsd for inepachion in baichas of 1000 or Part thersol
The springs shall be presanted for inspection after the application of the protective costing
aqainst corrosion. Tha Inspecting official is fres 1o have the sample springs shol peansd
for various lesis.

a— S _..6_ a Fee L
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215 1al Traceability:

816

g2
a2

822

823

924

Malerial consumed in offered Iot to be mantianad on original Irvolce by |E conducting
inspection.

Ladger for enguring acoountal of raw material showing: co-relation between raw matenal
recaived and conaumption for each [of of inspection must be malntainad by (he suppliar
which will be endorsad by IE and recard kept of inspaction documsnts.

In cazs of forslgn manufacturar of springs, nol having any RDSO approved vendor for raw
matarial (Spring Steel Rounds) in the country In which springs are balng manufactured,
rew matenal shall be sourced from the sources approved in QAP only. Morsover, as
Rallway officlals posted In forelgn countres can also conduct nspection, mspection
procedure for supply of springs can be decided by purchaser as per feasibility on case lo
case basia.

Tha stesl and rofled bar manufacturer shall suomil to the spring manufacturer necessary
test carfificates of the following tests, camied out by him apart from the documents
periaining to the sisel manufacture and refining detalls, ngot shape and size of the rolied
praducl, cropping yielkl et

a) GChemical composition of the ladie analysis and product analysis.

b} Inglesion contents in bars

c) Raduction Ralio.

dy  Daenth of decarburization

o) Surface hardness

fi Grain size

gl Dimangions

h  End quanch hardenability test for aach healfiol (As per 150 683-14 & EN 10088}

iy Surface Integrity (Auto MFL & Auto UT)

In case of forelgn manufaciurer of aprings, Rallway afficials posted in forsign countnes
can conduct inspection, inspaction procadure for supply of springs can be dacided by
pl.rn:.Haur as par feasibiily on case (o case basis

While carrying out the inspection of rn1htl bars at spring stesl manufaciurer's pramses,

the Inspecting official would pay special attention 1o the following: -

a)  Size of ingotsitillets used as verified from the records of the steal manufacturer,

b} Dreesing of complete billed by general surface grnding and freedom from surface
defecls.

c) Discarding of and portions at hoth ends of each billel and freedom from piping.

d) The sire of Ingol used shall be checked, recorded and vesified thal minimuem
reduction ratho of 16.1 & ensurad for the rolled bars offered for inspection.

I case of foreign manutacturer of spiings, Rallway officlals posted in foregn countries
can condudt inspection, Inspsction procadure for supply of springs can be decided by
purchasar as per feasibility on case lo casa basis

The Inspecting official shall axamine varlous regisiers and records mainiained by the
spring elesl manufacturer to verify heatwise checks carred out by thém an varlous
parametars and manufacturing practice like production of ingots with wide end up and hot
top cropping of sach Ingolgrimary rolled bilflel ate

In case of fareign manufaciurer of springs, Railway officials posted n foreign counines
can canduct inspestion, Inspaction procadure for supply of springs can be decided by
purchaszr as per feasibliity on case lo case basis.

The Imspecting official shall carry out the following minimum checks as per samping
givan In Para 825 and malntain records. Tesling method as per Para 8.1 shall be
folfowed. He may draw any addilional number of samples and carry oul lesis al his
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discration. Ha shall also have the right 1o croes check any of the sbove paramsifars by
actual tests at his discretion and at the cosl of the spring stes] manufaclurer.

In'case of larslon manufaciufer of springs, Railway officials posted in foreign countries
can conduct Inspection, inspection procadure for supply of springs can be dacided by
purchaser as par feasibilily on case 1o case basis.

925 Sampling (Random):

5. No. Test Sampling
1 Chemical analyais 2 samplas per heat per section
4 Hardness i 10 bars per heal.
3. Macro-examinatian 0, 5% subject to min. of 3 bars per heal.
L4 | Bepth of decarburization 3 barg per heal per section.
5 T[lnclusion content | 3 samples per heal par saction,
| & | Graln sl 3 hars par heat per saclion.
|7 Visusl chacks for dsfects | 2% ol bars par hea! par sechion
8 Verfication of dimensional S samples per heat per saction
- lolargnees

in case of foreign manufacturer of apringe, Rallway officials pested In foraign countries can
conducl Inspection, inspection procedurs far supply of springs cen be decided by
purchasar a5 per feas|biity on case 1o pase hass

928 Records for all the above lests shall be made available for scrufiny of Inspecior. Sample
and recards of the above fests shall be presarved for atleast threa months for counter
chack by Ingpacior, if he =0 dasires

In case of forekgn manufacturer of springs. Railway officials poatad In forsign countries can
conduci inspection, inspection procedurs for supply of springs can be decided by
plirchasar as per feasibility on cass lo casa basly

827 Inspecting official may piok up two samples per 1000 tonngs of matenial offered and send
the same to approved agency for confimatory fest for chemical and metsllurgical
propenties al Spring Steel Manufacturer's axpense. This tast should not form part of
purchase accaplance lest bul will only serve a8 a countsr check on Spring Sieal
Manufaciurer's qualily control practics.

In cass of foralgn manufaciurer of springs, Ratway officials postsd In foreign coliniriss can
cordiuct inspaction, nspaction procedure for supply of springs can be declded by
purchassr ax per faasibillly on case (o cass basis

6.3 1 E F

231 During manufacture, records peraining to checking of 100% of 1he roda for minimum
matanel remaoval, syrface finish, dirmensional checks and cracks and prack detection by
magnaflux testing shall be kep! by the spring manufaciurer

832 The Inspeciing official shall be aliowed lo examine varous records and registers
rrumlﬂsa; by the spring manufasiurer to varify checks carmied oul by them i respest 1o
clalise 8.3 1,

833 In addilon, spring manufaciurer should submil & cenificaie cerifying thal “Magna-flux test
& Ultrasonic Test (UT) s per clausa 52 1.2 & 2.1 3 has been carried out on full length
of 100% of the centreless ground /poliehed bare against particular purchase order”. This
certificale shoukd be submitted 1o the Inspecting Autharity &8 well as consignes ralway

9.4  STAGE I (SPRINGS):

841 For each batch of finished springs or part thereo! presenied for inspection, tesis 25 per
Para 8.4.2 shall be carried oul on springs randomly saléctad by Ihe purchasar's inspector.
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9.4.2 Sampling from the batch of finlshed springs:
S. | Description of check Sample size Equipmant used
No.
1 Spring suface Ag per Table § of EN | Visual as finished
(I 13208 | Visus| sfter shol peening
Z | Stampng Az por Teblm B of £N | Visugl
13208 _ |
3 Fréee haghl measurement As per Teble 8 of EN | GaupgaVeeniar cabipers  (Digial
1azp8 type)
. FerpandiculariySauareness. | A per Tadis 5 of EN | Surfazs Table, Try Square & Flier
13288 Gauge .
B Paralletizm :‘;E %ﬂ;’ Tania € of EN | Farahislism Geugs
8. | End praparation | As per Tabla 8 of EN | Visaal
2048
7. | Tip thicknass Ag piar Tabls B of EN | Varslar calipar
| 13266
& | Scragging Ax par Tabin 6 of EN | Scragoing. machine
13288
8. | St joad las!- slifnaes As I::*r “Tahin & of EM | Spring testing machino
152
10 | Stilic load lest  working | AS par 1abe 6 of EN | Spring lusting maching
neight N B - - SR | .
1| *p rae Stffnses Aaazglhr Tabie 5 of EN | Spring lesting machine
1
12 | Mawimum epacing bebween | A3 par Table & of EN | Spring t8sing maching
twe 2ctve colls under B5% | 13268
':"""Tl an
13 | Uniformity of pligh &g per Table & of EN | Spring testing machine
13298 N
14, | Crack detechon A par Table & of EN | MPI Machine
13294 |
18, | Shiot peaninglAimen Teaed Intarmal {eel records | Shol paening maching
But, Amen gaugs (o
an M
spring and rﬂ:ilrrg Ly
b notad.
18. | Core hardness 1 Samples par haat BHN hardness lsster
17. | Surfeace thardness A8 par Table 6 of EN
13296
168, | Chamical compasiion 1 Sample par heat Spectramatérichemiczl LeEiing
i equipment |
18 | Dapth of decarbunzation | 1 Bample par heal Fhoto Microscope & Compuler
Analyzer
20, | *Grain Structure: 1 Bample perheat | Photo migroscope
21 | Saaiinlon Rating 7 Zample nar hast Phioto microscops
|22 *paces miching 1 Sample par heat Photo microgcops
123 | Paint quatity s pat Tabie 8 of EM | There should 'bis o sign ol any
13288 sanging,  bisberng, checking,
| chaiking. Raking, spoting, pesiing |
ard mechanical damage  when
| eheckad on  finished ecdated
| = = spring :
24, | Grouping Bnd colout coding | As per Tabls & ol EN | Spring tesiing maching
| 15208 | ’
25 |Dimensionsl  Checks A [ As par Table & of EN | Spring tesfing mathine 1
*"Chasss chesk (loaded) | 18288 . !
i i A T, ; |
| 26 L1=Jr a: cantac! ling ;‘r:u_nujr_ lﬂuﬁEHEN Spﬂnqmw B :
| Signature ML/ ;:::a_nbf_ | ”_,.,..L J
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27 | Salt Spray Test One zample of any | Intermel  fest reporfs W be
vpe  aof  Epring | reviewed
{primery aF |
secondary),

randomly. sescted by
Inspeciing cifrcial,
shali be subjectsd 1o
salt spray Iesl onca
In every year or aftsr
supply of  every
curnlstive  auanilly
of 25000 culi mprmgs
as per this
spacication,
whichever is iater
28 | Creap Test Al mny one spring | Creap Test Fixdure. [ntemel iest
randomly  ssiecksd | reports o be revldwec.
from fitst bod of any
type of sping in
14 ) ‘evary six manihs
Fatlgue Tes Durmg  the  initial | Fatigue Testing maching. Inbetral
| ‘approval and | lasi raparts [0 be v
sl bsequantly on
ame sprng randamly
selecied from first fot
of any typa of spring
in every allemsts
I35 R L i i T
LD | Azample parheat | Az par EN 13788 (lsfest). The
;ﬁwﬁu ﬂrmmh #r Tegt bar of 1 < 15 mster langlh
nas- shzll Bbe glven =sme heat
| rentmant 2s to springs of the ol
which will be certified by fha firm.
31 wem = T s=mpls par heal | As per EN 13298 (latest). The
FUSEYIE RN B i 1 < 3.5 oty it
. shall bpe alven same hest
raatm=nt 85 bo springe of the ot
winch will be cartified by the firm

k2l

* Verified af raw matarial stage ardy.

** Far apring of Group ‘A" & Vende Bharal cosches only.

*** The test places shall be taken from the bar, utilized for tha manufacture of the sorng
and heat trealed accarding fo the Identical process as the spring.

In case of forsign manufacturer of eprings, Ralway officials posted in forsign countries can
canduct Inspection, Inspection progedure for supply of springs can be dacided by purchasar
as pav feasibllity on cas: to cass basis

943 Recorda of individua! test resuts ax above will be kept by the-apring manufacturer for-a penad
of § years following delivery and can be viewed Upon demand. The ol samples ussd for the
destriclive tests shall alse be presarved for orma yeal for countar chack alang with the records

85  REJECTION:

851 During the sampling inspaction, if any spring is faund to ba dafactive, another sample of
twice the size of the earliar sample should be selecled for tnspection If thare s any
rajecticn in the sampls, the whole batch stands relected. After inspection, the inspsacting
officar-ahall affix his stampisaal on each spring as tolen of the spring having been passed
by him.

' - 'ﬁ - o=
o | o6\ o] (i
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B5.2 The rejectad springs shall be eithsr ges cul or cross markad on one of the effective colls
with the heip of grinding cuttar so that the rejected springs do nof get mixed up with goad
springs 2t any sisge This should be done in the presence of the Inspecting officer
immedialsly aftar the spring has besn rejectad.

10.0 QUALITY RECORDS:

The ecorded individual test result will be kapt by (he manufacturar for 8 period of 5 years
following defivery and can be viswed upon damand

1.0 GUA TEE:

The sprngs shall be guaranteed for a panod of s years againgl any defect iImputable to
rmanufacture fram the dale of defivery of the spring a2 slamped an end colf or for & perod
of five years trom date of actial fitment whichever s sarfisr, Springe that show, during {he
guarsntes pennd, defacts making tham aither unfit for sarvice or raduce the effectivenass

of the |fe and which defects may be imputable to manufacture shall be replaced free of
cost by tha manufasiuner.

12.0 FINAL ACCEPTANCE OF SPRINGS:

Final scceplance of the springs i3 ragerved exclusively to RDSO or any other agency
nominatad for the purpose.

13.0. PACKING & TRANSPORTATION:

Spring i= to be placed first m “Ethylene Vinyl Acatate” Sheet of 1.5 mm thick bag or bubble
sheels. The open and of the bag shall be sealad and foldad |n the spring ansuring that ro
portion of the spring rermains exposed or likaly to get expozed during handling.

The Inner and outar sphngs each should be suitshly wrapped with bubbile shest and
sullable separator shall be inserled betwesn inner and outar springs placed concentric.
Suitable separatars shall also be used batwesn each ouler springs:

The springs must be packed and transportad in such a way thal the coaling lacquer is
pratected from any damage.

Transporation of spiing shall bie done In wooden pallels /baxss Any cthar prezaution (n
packing as may be deamad fil for safe {raneporalion ahall ba (aken by the spring
manufaciuner (o avold damage dunng Wransportation

The peneral amangement of wooden boxes shall b as per Annexura-ll, Il & IV
Arrangament may be madified as per egulrement after laking appraval from RDSO.

The packing stould be as par with the one provided by overseas suppliars.

Any otner packing arrangement befter than above may be approved by RDS0 depanding
an cass in case hasls.

i4.0 FIELD TRIALS:

For considering a new vendor for registration 25 a vendor for developmental order, fisld tAal
shall ba done In minimurm 50 coach sets. Approval may be considersd sfter fitment and
salisfactory field pedformance of the springs on LHE & Vande Bharat coaches separataly
for OB monihe as per guideiine. Feld performance shall be monitorad as per format at
Annaxura- V. Oné outer and ohe inner soring shall ba ramaved from coach afiar 08 months
fram fitment and subjected to tesls as par specification for functianality

16.0 VENDOR CHANGES IN APPROVED STATUS:

A vandor shall be considersd eliglble for up-gradation es “Approved Vendor” an completing.
succassiul supply of 8 minimum of 250 coach sets of the particular lype of spring along-with
the fulfiilment of condtions mantionad m iatest apex IS0 document of ROSO for “Vendor
changes In epproved status” (documeant no. QO-0-8.1-11 Version No. 2.7 {or/Iatest).

- - . fi s
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16.0 MANUFACTURING FACILITIES (MINIMUM):
The following marnidacturing faciities shall ba available with the firm)

i

()
(3]

(4)

(5]

(8]

(7)

(&

(8)

(10)

(11}

| Signature |

Bar Btraightening Machine eguipped with roders and capable of straightenng the
bars to the aocuracy of 1mm per matar having suitable arrangemeant for handiing of
bars.

At lzast two sats of Gauges for measuning straightness of bars.

Bar Pesling Maching egulppsd with cutter head, rod climping and unclamping
device capabla of remaving upto minimum 2.5 mm matesial on diamster in & single
pass

Cantreless Grinding mfc with should be capsble-of ramoving up to minkmum 0.25
mm material on diameter In a single pass with maomum Ra value of the surface not
sxceading 2.5 um Ra

Al lesst one Surface Tester and two sets of Surface Finish Comparators for
checking of strface finish of the ground bars.

Al |==9t ah overhsad craneford IRarmoble crans with suitably designadg ifting
tackles for traneporiation of ground bars to avold any probability of formation of
dents / pitting marks on griound bars. i handing of bars is done manually, it shall be
ensUred (hat no dents / pitling marks cccur on these bars.

Al leaat one Magnetic Paricle Testing Machine for Crack Detection of bars m
aceordance with Appendix ‘B of Spacification UIC-B22/ASTM E-T09 (latest), for
detsctian of both longitudinal as well a5 transvarge cracks / ssams by wel mathod
capable of accommedaling bars upto 8 metre in length and detacting cpen seams
as well as sub surface defects upio tmm from the surface. The maching shall have
sultable device for rotation of bars in position to facilitale testing of sntire surface of
the bar in single setting. MPT machine and componants shall be suitably calibralad

At lesst ene End Heating Furnace of ndlrect heating type having Conveyors fo
ranspart the bars shsufing first—in-firt-oul syalem' equipped with famparafure
indizatars and controller with recarding type pyrometer.

At least one Taper Roling Machine (Il ends are tapsred) equipped with dies of
sullaile size having adjusiable festure fo produce required tsper on ends. The
machina shall have provislan for stamping of 1he requirsd particulars on the tapared
ands of the bar, There shall be some arrangement to ensure that only the required
langths of tha bars aiter end heating are tapered,

Al least ane walking beam indiract type heating furmace of sufficient iength te
accommaodate the length of Bar from which the spring i= o b manufaciured, but the
langth of the fumase shall not be less than B500 mm equipped with hydraulic
adjustable walking beam, There shall ba no llame impeachmant on bars in (he
furmace, and the furnace shall be closad type o ensure & neutral-atmosphers to
prevent decarburization. The furmace shall be agupped with temparatuns rndlr;mur
autormallc temperature controllers and recorders with sdequate numbsr of
thermestats. The rods shall antar from one side and coma oul from another side
followimg first-in-first-out principle. If shall be possibie to adjus! gradual heating and
soaking limas as par the pradetsrmined values depending upon the bar dia. of type
of spring. The lemparaiure Inside the furmace shall be such thal decarburlzation on
any rod during heating remains well within tha speafied limits. The tamperatura
difierence between different zopes of the fumace shall not exceed 15 degrees
cantigrade. Al least thres themmocouples shall ba provided to sense emperatures of
differant zones of the furnace, and the same shall be recorded.

High spesd Cailing Machine: At lesst one automatic high speed calling and pitching
maching with inbullt and closing and threa axis control fealures viz linear. axis, he

e L -e:.fll{#

Mame & 1

helix gngle of the guiding roller & 'rhe vertical axis (o follow the diameter of the
;,.fi | |
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mandral, 1o provide accurate control of pitches and bar positioning. The ooiling
machine shall be CNC Jcomputar | PLEC o PIV conlrolled, end shall be able to
produce springs with uniform pitches and end colls &8s per the spacfication/drawing
The coiling machine shafl be s0 located that the time lag between haating in ths
fumaca to colling ts very small, so that the red hol bar does niol /emain in contact
with aif for long, and the lemparatura drop from furmace Io the colling machine is nol
more than 50 'C. Further functional defails, of colling machine shall be as givan
below

(i) Bars ahall be clampad by clamping jaw (preferably hydraulically operated) with
appropriale force to ensure thal no any mark s 1eft on tha bar The camping
arrangamant ghall be abls 1o pravant slippage of bars during colling.

(i} Camplete colling operation Hil closura of the second end of the bar shall be
autornatic ance coliing is Inftiated by the apearslor,

(i} The closing mechanism shall ensure that the end of the laperad bar does not
protrude oulside the coll diameter.

(W} Tha spring shall be auomatically raleased from the mandrel after the sscond
end iy closed. The released spring thall land softly Inle the chute leading to the
quanching tank withouwt any impas,

(vl There shall be a propsr mechaniam o enswe (hal the colied spring e
guenched before he spring tempearsture drops balow 8 certain tsmperalure.

{vi] The Machine shall be provided with & fsmpaeralure sensing device 1o ssnse (he
tamparalure of ber coming (o the colling maching, and thess shall ba a tull progl
system 1o ansure that colling i3 carried oul a3l appropriate lemparaiure only
within & cartain range

{wii} The colling machines shall have plare mandrel,

{viil} Cloging of and colls shall bis an inbulll feslure of tha colling machine.

Al lsast a Quenching Tank with minimum 20,000 lilers of quenching oll equipped

wilh temperature indicator and provision of sirainet / fllers, agitation pumps, heal
evchangers-and cooling lowers etc, 1o prevent ol tempearature going bayand 70 o

-al gy time,

The quenching tank shall be located adjacent to the colling machine so that the
movemeant of springs after colling to the quenching tank i minimum The quenching
Lk with ample volume of oll having a conveyor aystem with variable spaed saftings
shall be provided so that the springs onca takan out from the coiling mechine are
placed directly |n the tanic and then corveyed Immedialely through the canveyor to
the fempenng Urnace. Thsra shall bs an appropriate arrangamanl o ensure proper
maintenance of emparaiure of the o beth in the range 40 °C o 70 °C. The
guenching lank shall have the following features:

. Suitatie agitaling meckanism shall be provided in the tank to ensura uniform
temperature of the glenchant

« A sultably designed chute o receive spring coifs from colling machine wio
shok ar impact

«  Temperature indicator fo indicate temp. of quanching ail, along with alarmy In
case the guenched lempersiure goss bayond set values; 1o he provided al
prominsnt location.

Al least ane Indirect Convective Heating Caontinlous Type Tampeting Fumace
squippad with variable spesd conveyor, tempemature cortrollers, recordsrs and
indicatars. Thare shall be ne flame impeachmant on the spnngs The lemparng
fumace shall be in line with guenching tank conveyor, The fumnmace shall have
mulfiple thermoocouples to facilitate measurement of temperaturs in the Jumace at

Skgnature

difhrun}al%cnﬁm The temperaturs iruhe furnace shall ha unltnmnultilh temperature

—
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variation in differsnl zones not mors thar 15 "C. The temperature of diffarent zories
of the furnace shall be recarded, Al laast thres thermecouples shall be provided o
sense temperafures of differemt zonss of the fumace, and the samea shall be
moorded The furnace shall be covered by non-conducting material 61 antry and axit
lpcation of springs. The-sprngs ahall anter into the fumacs and come-oul fram it
follswing fist-in-frsl-out principle 1o &nsure proper heal treatment time for each
spfing. Thers shall ba an arrangement In the furnece, lo ensure the required
soaking time for aach typs of spring dapsnding on the bar diametisr

Facility for watsr cooling after tlemparing of sgrings.

A imast a Continuous/Balch Type Shol peening machine equipped with automatic
spring transportation system and rotafign during shot peening to achieve the
raauired Alman Intensity as per ihe specification and to encura that ihe springs are
shol peened uniformly over (he ertine area of the springs. Blasting medium as per
Anpaxure 'C' of EN 13208 shall ba used Shot peening machine ahall have
self-sieving amangement to ensure that the shots of only the required size remains
in opsration snd remaining shots or powders ars ramaved from tha machins

Al least One End Grinding Machine equipped with adequaie coclant faciity,
gontralled speed, feed rate elc to orevent burning of &nd coile during drinding

Al (mast Ons Magnetic Particle Testing Machine with adjustabls currant 1o caler i
the requiremeants for different dismeters of springs having a provision for detection’
of cracks |n longitudinal as well 85 m trensverse directiona. Provision for automatic
loading / unloading of springs shall be preferred. The test faciity shall have a
suilable automatic device for rotalion of the spring In positian to facilitate testing of
entire surface of the apong in one setting. The facity shall alko have provision for
damagnetization of springs after crack detection. The effectivencss of
demagnatization shall be varified by checking thal the spring exaris no altraction on
a nor-magnetized piece of ferro-magnetic steal, or with the aid of a devica such as
a fleld strength meter as per UIC Code 822

Al least pne Scragging Maching capable of scraggmng the sprngs in quick
succession. The capacity of the machine shall be sufficlent to sersg the spnngs te
salid height and shall be capabla of applying the load for iang duration of 48 houre
as described in UIC-822

Adequata selup for panting of spnngs 1o sul e surface profection requirements as
psf Ihe specification

Adequate number of palists for starlng / handing of springs at vanous Intermadiats
stages of manufacturing, The springs shall be tranaported uaing pallst tye= {rolleys

161 Proper prevantive maintenance of different machines used \n manufactunng process s
essential far enswing b= reliable outputs. For this purpose, machine-wise maintsnance
‘gchadule o be defined and dispiayed at machinss with dona & due dats.

17.0 [NSPECTION & TESTING FACILITIES:
The firm shall have at-laast the following Inspection & testing faciiities:

(M

A chemical laboratory to conduct Wet Analysis of all types of alloy stesls required as
per this specfication. Emission Epmtrmstr.r along with printsr for analysis and
recording of chamigal compiaition of spring stesl rounds [ bars and finished springs
ghall ke also available,

{2) The facllibhes for preparation of Metallographic specimen as per |8; 7738 (latest)
(3] One Matallographic Microscope with (maga analizer with minimum magnificsion of
TO00X and phetographic attachment to meet requirements of 1S: 4183 and |15: 8386
{4) Two Brinedl Hardress Testars, ore in the labaratory and other in the shop floos
(5]  Three Eye pieces | [ow power microscopas.
: . . i
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One computerized load-defection lesting maching of minimum 201 capacity with a
least-count of 5 kg and sccuracy of +1% on load measuremant which is calibrated
apainst standard proving rmg. Apart from facility to measurs the deflection of the
springs using digital meter, the machine shail alzo have an [nbull arrangement for
drawing the load-deflaction characteristica graphs for he springs 1} mus| be sullable
for fexi-call springs having lateral stiffress as well

Adeguate selup for checking the palnting as per specification of springs to suit the
painling requirsmenie as par the stipulations In relevant RDSO drawing incheding
Eltomater for measuring Dry Film Thickness (DFT) shall ba availabis.

The faciity shall be perodically checked at monthly intarvals for Gun characteristics,
BIFT and paint quallity to suft the requirements.

Fatigue Testing maching for carmying cut the faligue tealing of eprings as per the
ralavant les| achams

A surfacs teble of size a3t least 1200 mm x 1800 mm and one sst of gauges (Vemler
Caliper, Micratmelar, ‘Scala, Squara, Feslar Gauges, ofc) duly calibraled for
purchase nspaction,

Af leaet ihres sels of gauges for checking of the following parametars of springs:

« Stes| Bar Dismeter (pesied & ground bar)

Quier Diamater of spring

Inmer Dismealer of spring

Frae Height

Erd Taper

Cht-of-sguarensss

Barallgliem

Twa sets of gauges shall be avallabla al the work place for catrying oul nBoessary
checks at various sitages during manufaciuring and ope sal of gauges shall ba
avallable n the Inspection Section for carrying oul checks on finlshed springs by
the Internal Inspecting officials & Authorizad |Inspecting Agency.

Any other messunng Instrumentigauoefesting machine W required for testing
springs/raw malsral as per specification but not covered/mentioned in any cladse of
this specification shall slso be provided

18.0 QUALITY CONTROL REQUIREMENTS:
The Gualty Control Systems glven balow shall sxist and shall be strictly followed

(1

{2)
(3)

(4}

Measuremant of straighiness, surface finieh and dimensions of the pealed & ground
bars and maintenance of thelr racaords.

Measlurement and recending of as-quenchead hardriess of the springs

Magnatic Particks Testing Machine for crack detection of springs shall be calibrated in
accordance with I8 3ATONASBTM E 708 (latest] or any other relavgnt ASTM
spacification to snsure comact lavel of Ultra Viole! llumination and approptiate
wavelangth, sensitiwity level ol penstrant and magnetizing currenl The calibration
fraguenay shall be decided and underakan by the manufacturer which shall in ho
case ba mors than a year and 8 propar record thereof shall be maintained. The
calibration results shall be in conformity with the parmissible limits.

ASNTASNT Laval || cartified oparator for Magnatic Particle Tesling sha!l be deployed,
Allernatively, magnsfic particle testing of (he springs for crack deteclion may be
carfisd oul in sccordance with DIN EN 180 8834-1, DIN EN IS0 8834-2, DIN EN 180
G634-3, DIN EN |50 3065 & OIN EN IS0 8712

The Pra-daterminad lemperatures al which the ands of the ground barg ol various
springs are to be heatsd. along with their heating/scaking times shall ba clearly
mentoned In the QAP, and also dizplayad al the work place Similarly, ke
tamperalures #nd soaking timas for differeht types of springs for bar heating, as well

i -3 = Pt |
Signuture ') {ﬂf E'f'-"u{’f', \jL‘,.L
Name & Alll Halder, Satyendry Kumar, Prablfaf Ranjan Shulls
designation | SEE/DesignCarriage ADE/NVDG/ Carrlage Director/VDG/Carriage
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(3

(8

()

(B}

(8]

(10}

{11

(1)

(13)

(14)

as tampering oparalions shall also be mentionad in QAR and displayed at the work
place '

Ghecking of ol n Quenching Tank and topping up / replenishment as required shah
pe done compulsarly at pre-decided penodic infervals, and the records for Ihe same
ahall he avaltable

Thi tracaabiMy of the product from raw malerial slage lo finished product stage shall
be malntained, The sysiem shall help In igentifying the raw materisl detalls - Heat
No:, Suppliar, Inspaction datalls fraom the fimished product stage.

Thers shall be proper stscking of raw material heat wiss and the racord defaiing
Dispatch Memo Mo, Guantity, Heat No., Inspection, the Purchase Order details of tha
products against which the raw material has besn procured shall be avalable.

A Cuality Assurance Plan for the product detailing vanous aspects shall be avallable

« Qrganizalon Chart

+ Flow Procass Chart

* Stage Inspection dalalis

« Various mEramelas and to ansure contral over i

There shall be at least one full Ume technical expen having @ minimum bachelors
degree in retevant fisld with 5 years expanence or a parsan with diploma In retevant
figid with 12 years experisnce. He shall be free from day-lo-day production, lesting &
quality control responaibility. Me shall be mainly responsibie for development for
product, analysis of produsts, analysis of stage rejections. fallure analysis, planning
comectiva and prevaniva acilon. conlitl over raw rmatarial, deviging actions in case of
diffioullies in achisving {ha parameaiers eic

The in-change of the Quaiity Control Sestion shall have s mmimum bachelor's degres
in the relevant field & have minimum & years experience or & diploma holder with
mipimum 12 ysars axparancs. He shall be activaly involvad in day-to-day activiies of
guaiity contral / stage inspection ( compliance of QAP eic,

Tha Chsalily Manual of the firm shall clearly indicate af any slage fhe control ower

nmnutaﬂunnﬂn nd testing of Hot Colled Cylindrical Springs for use in suspansion of
LR, coaches having FIAT Dasign Bogles

There shall be & system of stabstical quaity contral, Tnere shall be 3 systemn of
monitering of rejections al vanous ‘stages of mantfacture, and correclive and
preventive actons for containing these rejecllons, and redressal of customaer
complaints.

Propar record of complaints received fram users (Rallways) and mwuctlun and
prevaniive actions taken, shall be maintained.

The Istest versions of ENJASTM ! I8 / UIC Specifications glven in the specification
shall bg available with the firm,

18.0 QUALITY ASSURANCE PLAN:

[1)

The firm shall submit lwo coples of Qualily Assurance Plan (QAF) for manufaciurs
of Hot Collad Cylindrical Springs 1o RDSO for approval

The QAP shall include the following:
(1) Organzation Chart emphasing Quelity Cantral Setup

{if} W“ af kay personnal and the officials deployed in Quality Coritrol
I

{iily  Calibration Policy for Tesling Equipmants. Gauges, Measuring Devices elc

(v} Process Flow Chart indlcating process of marufacture for an indhvidual
product o¢ fof a family of products If the process (s sama

{vj  Stage wise detalls & spring Mariufzcture, Testing & Inspection

| Signatare B B L Er[&u“ =5l
Ko e 8.5 | !
| Name & Akl Huldler, Satyentrs Kumar, Frubhiat Hanjun Shukls

i deslgnation | SSE/Dedlgn/Carriage ADENDG! Carriage Director VDG Carriage
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(2)

{vi} Record of finished product as pér |dentification Markinge & Quality
Assurance System - Inspection 8 Testing Pian.
Thiz shall cover the lollowing:
* Incoming matanal
»  Process contral
»  Produci conirol
" Eyaiam control
(vl Policy ol disposal of rejectad product

The manufacturer shall proceed for manufaaturing of Hot Coiled Cylindrical Springs:
anly ahar appeoval of QAP The firm shall strictly fallow the stipulations of QAP

Thig firm shall maintain a record of QAP implementation for documentary evidence

(3) Renewal of QAP shall be required afier thiee years. Any changes in the
manufacturing procaduraiMachinery and Plants associgted with the manufatiure of
Hot Colled Cylindrical Springs shall be duly incorporated In QAP and approved by
RDSO
20.0 PROFORMA FOR FIELD TRIAL SCHEME:
Field performance of hat colled halica| spring used in FIAT Bogies of LHB & Vande
Bharat Cosches shall be monitored for 06 monlhs 2s per proforma st Annexure =\,
— .‘I ' = | :"'.- i I
Ao g L
Name & Akl Halder, Satyendra Kumar, Prabhid Ranjan Shukls
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ANNEXURE- |
A) LIST OF FIAT SPRINGS DRAWINGS:
8. No.|Drawing Description = = |
No. «_ 1B 1% |SE
o€ |TE .
© 278 |3% |3
Ew |0
[ 1. 1267412 [FIAT Coagh Primary Chair Car Foz2 268 | 3245 | 138 1644
Inniar)
2. 1267411 Fﬂﬂ Coach Primary Chair Car |FO3| 28 | 3245 | 218 | 257
_|[Outer)
3. [1277143 [FIAT Coach Primary Generstor (FO4| 27 | 337 138 | 165
Car (Innar)
4, |1277142 [FIAT Coach Primary Gereralor |FO5| 480 | 337 | 219 | 258
Car (Oter)
5 |LGO1101[FIAT Prmary GB {Inner) FO6| 27 | 313 | 138 | 16§
B_ |LGD1100 FIAT Primary GS (Ouler) ~_|FO7| 40 | 313 | 278 | 258
7. [LGOS100FIAT Coach Secondary GBS |FOB| 38 | 583 | 245 [ 287
{lnnarh
B [LGOSIOV[FIAT Coach Secondary GS |FU9| B5 | B37 | a76 | 43
Qutar)
8 |1&771486 FIAT Secondary Gen Sige -1 [F14| &7 pitl:} 37 L ¥
Qutar)
10. [V277145 [FIAT Secondary Gen Swe -1 |Fi5| 38 | ©84 | 243 | 281
| Irrver]
T1. |1268036 |FIAT Secondary Gen Side -2 |F16| &5 | J02 | 372 | 427
|Duter)
12. [1268837 [FIAT Secondary Gen Side -2 |F17| 37 | 858 | 243 | 280
[Inmer)
13 |12808574 [FIAT Sscondary Ghair Car (Outer) |Fi8| 50 | 707 | 388 | 414
14 11289513 [FIAT Secondary Chalr Car (Inner) |Fi8| 34 | 683 | 245 | 280
B)
;s. Drawing Description of 2
o, No. Primary Sprin o 4
ary Spring el T IE [x=
E| S |2 4k
128378
5| % 5858
£l 3 &
i E |
. |MIT 1RBr2001448-8 (Alt. 08 or Latesl) Spring Outar VBO1 |41 4| 3356|237 2784
2 [MT18Rr2001446-5 (A1.08 or Latest) [Springinner  VB02 |266(3356 | 148 (1776
B "ﬂlx@' T | e
Name & Akil Hajder, Satyetidra Kumar, Prabibidt Ranjon Shakia
designation | S5E/Design/Carriage ADENDG! Carringe DirectorVIHG/Carriape
Prepared by: Chechied by: Approved by:
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iRov.-03]

-V
[S. [Coach | Make | Duteof | Railway | Springs | Deteciion of any crack during visual | Date of failure | Reason | Remarke
Ne. | No. of putting in stamping | check including sound tapping test | for any reason | for
spring | service in particutors Date Crack location (if any) failure:
! = . Coach
— .I. — —'_I —

———t— _ N _
L | — I ]
- | - |
| I T — ——— I i
T I [ | 1 -

i ' ] -

; S S — : :
i... _ ——= J! B § s | & =

== = = = = -

Note: 1. Visual inspection of springs shall be dona in avery schotiuls,
2 Figld performarnice of the springs shall be monitored for DB months after fiman
3. Melaliurgresl & chemical (nvestigalion Repos, if any.

Signature

|

Rame
degignation

e —— =
l:j 1 . 3""{
Al Haider Satyendra Kumar
SBENVDG/ Carriags ﬁmﬂim.lgl
Prepared by: Chocked by
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