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SPECIFICATIGNS REFERRED

This specification refers to

specifications:;

15 IRS R-1&6/93

2. IRS R—-43/92

Ja IRS R-1%/93
{Part=1II)

4, IRS R-19/93
(Part=III1)

S IRS R-19/93
{Part-1V)

[ IRS R-19/93
(Part-V)

T IRS R-15/64

8. I§:341

F. 15: 2062
{Grade‘ﬁ')

1%, IS:EO?Q

L& I15:98462

the :latest amendménts oOf

IRS R-19/93(Part-I)

following

Steel axles for carriagaes and
wWagons.

Steel axles for Diesel and Electric.
Locomotives, EMU Motar coaches and

powered axles of Rail Cars.

Forged/rolled solid wheels far
Carriages and Wagens except EMU
stock .

Cast steel solid wheels for
carriages and wagons.

Forged/rolled solid wheels for
EMU stock.

Wheel ‘centres tor carriages and
wWagons.

Steel typres for locomotives,
tender, carriages and wagons.

Elack Japan.

Tyre fastening rings and locking
keys.

Ready mixed paiht, red gxide zinc
chroms, priming.

Ready mixed paint, brgshing,bit—
uminous, lesad free, acid, alkali,
water and heat resisting.




IRS R—-192/93(Part~I}

INDIAN RATLYWAY STENDRRAD SPECIFICATION FOR

THE ASSINELY OF BMEELSETS FOR CARRIAGE & WABGN STOCK

(Rpplicable ko all-Gauges)

SERIAL ND.IRS R-19/1993 ‘(PART—I)
SCOPE -

This specification covers the reqguirements for the
assembly - of- wheels/wheel centres with the axle and
wheel centres with the tyres for.iise. on carriages  and
wagons.

ASSEMBLY OF WHEEL & AXLE

At the time of pressing on the s=olid wheel/tyrad
wheel/wheel Sentre shall be on the same amlpiant
temperature as the axle.

The axles shall bhe fully machined.and finished as psr
drawing. However. burniszhing of Jjournals wherzver
prescribed mizhnt  either. bs done befare the whael
centreg/wheels sre pressed on the axls or after that.

The whesl/whesl centre bore shxll be fully'macﬁin and
finished as  per drawing to ensure its  selective
azsemizly with the axie.

The.wheel /whe=sl centre bore and the whesl seat &res of
the axle must be cleaned carefully to rzacve rust
grit, chips and gre=ase, before assembly.

I

Surface finish o the wheel/wheel gentre bore and wheal
geat area - of the axle shall be asz  indicated in  +he
drawings. A record of actual measursmentzs of the sama
shall  be- maintained which can beé chscked up and
veritied by the Purchaser/Inspeciing Officer if
requirsd by gztting the measurements domz 1in  his
prasencea.

A recard aof aczual measurement of whesl/whesl
bore and whes! zgepst dia. of the anie shall a2lse
maintainsd and heir asszocly =5hall be idesntifisd
the ‘whzazl - anz  axle numbers: Buch records zan ke
chachked by Inscecting Authority if reguirsd.

BEoth, wheel =2zt and bore musit pe coabtsd with mixtars
of basz; caroonate whnits lead and boiled linsesd oil.
The progortiss should be 1.2 Fg of white lead sDastes o
one liire of szilsed linsesed w©il, thoroughly mixsd,
Only wsutfficiesnt gusnbtity Tor . a few day's coperation
shouwld be preos-zd.

Any  @thsv lubrizant can &ls=o be permittod =it
ADS0 "= ADREOY Hﬂwever. ‘ur 3 a7
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The assextiy ot the wheslzabeel-wenirewili the axle
aust be carrisd bul generslivyigith EXhydriidic Ipress,
taking all suitable precautions to prevent defarmation
of the .tomporenis and Tamage to the "machined parts.
especiallv the igurnals.

The wheel press used far the wheel/wheel centre and
anle assembly shall "be equipped with a pressute
indicating gauge and & graph recording facaility to
sth"‘thlf-proqresslvi development of pressure during
pressing on operation dtncluding the final pressures at
wiiich the wheel centrés or wheels:are pressed on to the
arles. The fitting speed should be slow encugh to
satisfy the conditions of clause 2.9{typical value 0.5
to S5mm/sec.). The préssing am preSsurg diagram chall
be identified with the wheel and the axle numbere. The
records -from this “gauge shall be .submitted to the
Purchaser or the 1Inspecting Officer, who at hig
discretion may verify.the records by having wheels
pressed on in his presence from time to time during the
progress-of- the’ contract'.

The = pressing < on pressure diagram. shall :satisfy the
followinqﬂéhnditionss

.1 The pressure shall begin to rise before the
movement of the'wheel: orwheel centre on the seat
has rlached 20 mm.

.2 The-*pre;s;nq on pressure shall increzse steadily
ahd contincusly 4 relation-to the movement.

-3 The . f;nal pressan on pressura shall not be less
than ¥he wvalue offvthe “minimum -pressing on pressure
hort excedtd - the'maximum pPressing on - pressure as
specified " in -.clddse 2.10. However, the maximum
pressing on pressure may, be exceeded upto 10%Z if a
satisfactory back”presgure test is carried out as
specitied’in" clause 3:

«4 A reduction of the pressing on pressure by upto 3
tonnes ‘is permitted: in the last 25 mm movement.

Some" Bf+-the nok acceptableutype of - pressing on
pressure diagram are shown in fig.i(a}, 1(b)Y  and
1{c)

The pressin@ “on - prassura for the wheel/wheel centre and-

axle assembly 'shall be- as follows:
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Gauge Rressing on pressure in "Kg. per. mm
Biameter bé muleiat wheelbeat.

6. ' 200 %0 "&00
.G, 400 to, 520
N.G. 400 to 480

Location of Qut-of-balance:—

In case of wheels having been _tested for out-of-balarce
and. .ithe. extent and position of their residual out-of-
balance being known, fitting of the wheels on the ale
shall be so arranged that %he residual. put-oi—balance
of each af the two wheels of the same whe2l set lies in
the sape diapetrical-plane and on the same side of the
centre line of the axle.

The residuxl out—~of-balance of the brake distcs must lie
in’ tha same diametrical plane as _the out-of-balance of
the 'hheels and be opposite in relation ta the centre
line .of the axle. '

R lback pressure: kest shallbe. carried rout in the
presence of the Purchaser-or 'theaInspecting Officer in
the following cases'3-

.1 Examznatzon of.the pressing.on pressure diagram
gives. risq . to doubt.

.2 Jhe &inal pressing on pressure achieved exceeds
the mardioum Limit-but-not:by more than 10%.

When the back pressure test is reguired, it may be
carried out sbefore- #anishing operations, such as
machining of the wheel "tréad: The wheel -“sets should
not undergo this test earlier than - 48 hours after
pressing -on. -However, manufacturer is free to redice

this time liwmita

The back pressure test must be carried cut on a opres
51ni*ar- te the qne used'fcr'p*esn;ng\on ‘cparaticn  an
equel ppad wikh 8 pressing on pressure indication qaug=2.
The wback . pressure -must be " applied ‘tontinously and

unligrnly %D -the wheel set.

puring back pressure test, the pressure shall raach 1.2
times the minimum pressing on pressure prescribed in
clause 2.10 and the wheel must not be displaceo.

o

Disc’ wheal centres may have tyres shrunkhk on. _eiLthers

tetore or after wheel cantres have beer presﬂgﬁ ar.,  to

the “anles. but if the fcrmmr;d”?éﬁ?~xs adop Lpare
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shall be taken that the rim of wheel centrgs are turned
abzolutely concertric to the bares of their bosses.
Tyres shall ke caretully bored out_fto_correct diameter
for the wheel centres,' to achieve ‘the Tollowing
ehrinkage.allowarnce.

Jauoe Stock Strinkage allowance
Carriagae & 1.00 mm to 1.20 mm
Vlagon

3.8. -
EMU: -{Motor: 1.20 mm to- A 3T0 Am
& Trailer)

e #ll stock ¢,5% mm to Q.75 mam
except EML
Motor coach-

M.G. ey
EfU {tiotor 0.9 mn to 1.0 mm
Coach)

MG & All =stock Q.5 mm.to. 0.6 mm

The tyres shall be heated to: the ‘temperature Jjust
sufficient to obtain the ewpansion enabling the tyre to
be placed in position ab#2potiTRxcesding %00 degree
centigrade. Before placing in position, the bore of
the tyre and the_surface of the.rim shall be cleaned
of al} foreign mattecs which:owould: hinder contact
petwees the tuwo componentss

The retaining :.ring shall.ve iinserted as .rapidly as
possible so that it is set well into the bottom of the
groove, thes.ends shall- be: fixed antp. position
immediately by . several blaows with a sledge hammer
applied to the retaining ring.

After. tyring, wheels or wheel sets snall be left to
cool and shgltered from draughts’ and water splashes.

Tyres shall be turned on . .the-tread and flange, but need
not  he turned on the sides it they are. sufficiently
accurate when finished to satisfy the Purchaser or the
inspectang . Officer. Care mwust be taken when knocking
down' the edge of the tyre on: to the retaining ring that
the-tyre is not cracked circumferentially or .ptherwise.
The knbcking ~down af the edge ghall -be - dane on- a
suitable. machine to.the satisfaction of the Furchaser
ar -the Inspecting Officer.

RARKING ;—
afters assembly of the wheel or wheel centre with the

axle the folioking:dgtails shall be stamped legibly as
per-RDSE 'Sk-92114 on inner face of the wheel hub.
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1) Manufacturer s /workshop’'s code
ii) Month & year ot agsemoly
iii) Pressinag on pressure in tonnes

EAUEES ‘AND TEXPLATES:—

The whole of the work shall be finished off in the best
style of wheel work in strict accordance with the
dimensions, ‘steel gaugea and templates as mentioned on
drawings, The gauges and templates .shall be -submitted
to the Purchaser orlthe Inspecting Officer or .approval ’
before the work is ‘commenced and calibrated thereafter
periodically, %

AXIAL AND RADIAL :RUN OUT:—

€ach pair.of .wheels and anle shall be mount&d on rigid
centres.,tn check the axial and radxal run out of each
wheel wlth the.help of the dial ‘gauge. Any wheel, not
found meeting the .-following requirements  shall be
rejected.

Designation Type of Rollin Tolerance in
stock . mm.

Axial off .centre Waagan stock 1.0

{run cut)*of “the Coaching stack 0.8

inner -face. of
rim of- each wheel

Radial off centre Wagon stock 0
{run out)} of. the Coaching stock Q.
wheel tread at the

taping line.

Trhe checks as per clause 7.1 can—be*carried-out at the
time of reprofiling of the wheel if the same . is done
after assembly of the wheel set.

Manufacturer shall maintain the records of the checks
as per clause 7.1 for all the wheels and produce the
same on being asked by the Inspector cr the Furchaser.

The Ilnspector or the Purchaser may order retest for the
checks as per clause 7.1 on one out of every 250
wheelsets or part thereof. If a whesl=zet fails during
this retest, the whole lot shall be rejected. :

The rejected lot can, however be recfferad for
inspzctian aftter necescary rechtificakion. Mo
subsequent rectification shall be permissible. 0On  the
reofiered lot the Inspecting authority shall carry cut
the above tests on atleast 4 wheelset out of svery 230
wheelsets or part thereonf.

Any repair for the purpose of
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prohibited and entails rejectiorns of the supply.
SAPLE PAIR OF WHEEL. AND AXLE ASSEMBLY:—

A sample pair ot wheél and axle' assembly, Titted
complete, shall be approved bty the Purchaser or the
Inspecing Officer before the genaral exacution of the
order is proceeded with, &and &ll the wheel sets to be
supplied on arder must be similar to the approved
sample.

INSPECTION:—

The Inspecting Officer or the Furchassr shall have free
access at all reasonable times to the Works in which
wheel centres, wheels and wheel and axle sssemblies are
being manufactured. - He shall be at liberty_-ta irnspect
the manufacture a2t any stage and to reject any material
or supplies that do not conform to this specification.
The Inspecting Officer or the Purchaser c=hall have
power to wmark or deface in easily distinguishable
manner a&ll rejected wheel centres or wheels, but they
shall not be marked or defaced in such & manner as to
render them unsaleeble to other parties.

TESTING FACILITIES:—

The manufacturer shall supply the material required for
testing free of charge, and shall, at his own cost,
furnish and prepare the necessary test pieces, and
supply labour and appliances for such testing as may be
carried out in his own premises in accordance with this
specification. Failing facilities at his own Works for
making the prescribed tests, the manufacturer shall
bear the cost of carrying out the. tests elsewhere.

PROTECTION:-

After inspection and approval, the journzls <hall be
caretfully protected with three coats” of ready mixed
paint, brushing bitumanous black to IS:9862 or with any
other approved anti-rust compound- capable of being
removed easily by white spirit i or- kercsene o0il.
Sufficient dryina time should be' allowed between
successive coats.

Axle Body:z—

The rest of, the axle shall be painted'with a coat of
Zinc. Chromate Primer to IS:2074-followed by a second
coat Bbf BlackK Japan to > 15:341,- allowing sufficient
¢rying time between the coats.  Before painting, all
parts must be ‘cleaned frae from rustand moisture.
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I o=

Packine of the wheel sets shall be dane as follows:~

Roller Bearing Axles:—
fAxle ends and the journal:z—

After painting as per clause 12.1.1, the axle ends and
journals shall be covered with at least 5 am thick well
fitted one piece high density polyethylens to 1S-7238-
74 designated as HDFE-344-ME cover which as shown in
Fig.2, shall be secured by means of three FPVC screws
which suit the axle end holes shown in relevant axle

drawing.

fAxle Bady:-—

Fest of the axle beody afrter painting as per clause
12,1.2 shall bke covered with Smm thick high density
polyethylene to [8-7238-74 desigriated as HDPE-44-ME
covering in two halves and clamped with 20mm wide steel
strap at three places as shown in figure 4.

Plain Bearing fxles:—
Axle Ends and Jourmal:—

After painting as per clause 12.1.1 axle ends and the
Journals shall be covered with at least § am thick high
density polyethylene to 1S-7238-74 desianated azs HDPE-
44-MB covering in two halves, clamped with 20 M
wide steel strap as shown in figure 3.

Axle i

feet of the aile body afier painting &s per clause
12.1.2 shall be covered with Smm thick high density
polyethylens to 15-72T76-74 desiarated as HLFPE-44-ME
covering in two halves, clamped with Z0mm wide stsel
strap at threw places as shown in figurs 4,

MARLING:—
Shipping markz anug nunber shall be s*gncillsd on  tre
migh  density polyeithylenz covering of the anls  bodvy.

In atidition, & l=gend 'DC MOT SLIMG KREFE® shall be
stencilled con botkh the journal coverz amd the legend
"SLIMG HERE® shall bz ztercilled on %the anle bady cover
as indicalecd in figure 4.
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Government of India
Ministry of Railways
(Railway Board)

rD>mm

Corrigendum No. 1 of October 1297
to
Indian Railway
Standard Specification
For
Wheel & Axle Assembly for Carriages & Wagons
Serial Ng. R-13/93 (Fart-I)

TAXXXEX A

In lieu of Sketch—-92114 Alt. Nil substitute Sketch-

22114 Alt.1.

Government of India
Ministry of Railways
(Railay Board)
s
E
A
L
Corrigendom No.2 of September 1999
TO
Indian Railway
Standard Specification
For
wheel and Axle Assembly For

Carriages and Wagons

(Applicable to All Gauges)

cserial No. R-19/93 (Part-TI)

In Lieu of Sketch 92114 Alt.1 substitute to Sketch-
92114 AlE.2.



Government of India
Ministry of Railways

Railway Board

rrrmw

Corrigendum No. 3 of June 2003
To
Indian Railway
Standards specification
for
Wheel and Axle assembly for
Carriages and Wagons
Serial No. IRS R-19/93 (Part 1)

(Applicable to all gauges)

Replace Clause No. 5.1 by the following.

“Marking should be done as per RDSO drawing No. Sk-82114 with |atest
alteration.”




Specification No. 14

Axles for Diesel and Electric Locomotives, EMU Motor
Coaches and Powered Axles of Rail Cars

_______
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Government of India
Ministry of Rallvays
(Railvay Board )
SEal,
INDIAN RAILWAY
STANDARD  JPECIFICATION
FOR
AXLES FOR DIESEL AND ELECTRIC LOCOMOTIVES, EMU
MOTOR COACHES AND POWEPED AXLES
OF RAIL CARS
( Applicable to all Gmuges )

Serlal Mo, R43-42 (uvf Gw. <o.1)

0. FORIWORD:

0.1 This Spacification 1s issued under the fixed Serial No. R=43; the fimal
number indicates the year of original sdaptation as standard or, in the case
of revision, the year of 1a5t revision,

ADOPTED, 1969; PiVISED, 1232
0.2 This specification was oviginally issued to cover the requirements of
motor driven exles of Diesel and Tectrdc Locomotives, EMU motor coaches and
povsred ixles of Rail Cars, It has beem revised to cover the requirenent of
Cardan shaft driven axles of Diesel !lydraulic Locomotives and Rail Cars alsoc.

0,5 The yequi-ements of axles fo- Steam Locomotives and tenders are covered
by IR3 Specification Mo. R-14.

1. COFE:

1.1 This standard covers the requiement of the following two categoriaes of
stralght steel axles,

Category ~ A : Moto~ d-iven mx1lns of Diesel and Electwic Locomotives, EMT
Motor Coaches and ®Rail Ca-s,

Category = B :  Cavdan Shaft driven axles of Diesel ilydraulic Locomotives and
Fail Cars,

2, ST¥dl, HAKING PROCISSS:

R.1  #xles of UCategory-A shall be menufactured feom steel made by Open Hearth,
dlactric, Basic Oxypun or u combinetion of these processes, The steel shall
be of klled quality. In case basic Oxygen process is used:-

2.1,1 Mtrogen content of steel deteymined by analysis of finished product
#hall not exzood 0.0074%.

-1-2/"'
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2,1.,2 ydrogen content of the steel detevmined by analysis of
finished product shall not atcocd 2 TPl

2.1.3 The mamufmretu-i- stall fuvnish full details of the steel making
procass, including subsequant refining and prior aprvoval taken from the
purchuser for uge of Nasic oXygen o- LD sterl for manufacturing of the axles,

2,2 ixles of Category-B shell be manufactu-ed fvom steel conforming to
Grade 25 Cr Mo4 to DIY 17200" - YNov., 1984,

2.3 ghenjoa) Composition;
2.3,1 Ledle Mﬂ.’rda Hod

The chemical compesition of steel shaell be az under when analysed in
accordance with I1St228** or any other established instrumental/chamlcal
methods In case of dispute, the procedure glven in the relevent part of
132228 shall be the referunce method. liowever, Whers the method 1s not givan
in 183228 and its relovant parts, the reference method shall bo as agreed
to botween the purchaser and the manufacturer.

Contents. tORO YV~ Catenovy-B
Oarbon 0,40 ~ 0,55% 0,22 = 0,29%
Manganese 0,60 - 0,904 0,60 - 0,90%
Aulphur 0.05% max, 0, 030% max,
Phognhorus 0,054 max, 0,035% max.
Alicon 0.15% min. 0.15 - 0.40+ max.
Chromium - 0,90 - 1,20%
Molybdenum - 0,15 - 0.30%

2,3,2 (hock Analyais:-

Permigaible varlation in case of check analysis over the limits -

specified in Clause 2,3,1 shall be as under:~

Contents Category A Cate -
Carbon + 0,03% : 0 02%
Man: o3 s3a > 0.05% + 0,04%
Sulphur + 0,005% + 0,005%
P&h:;m' + 0,005% + 0,008%
ool -— B. @S -» T :
Chromd.un ¥ DJ-U%S
Molybdenum + 0,03%
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* wuenched end Tempered steels -~ (Technical delivery condition),

&% Mothod of analysis of steel,

0105/-'




The variations may occur eithcr below or above the
individual element yanges but shell not be aoplied
toth above and below the spocified vanpge for any one
¢lement in any one cast of stueel.

F

2.4 Disca‘rﬂ:

Jfficient discard shall be made fvom elther end of each ingot to
ensure freedom from piping end harmful segregation.

3. MANUFACTURING PRACTICES 3

3.1 The forged axles shall be, manufactured from ingots rolled down to
bloom slze but shall be finally shaped to profile forping only under a
hammer or press. The forging profile sh generally follow the contour of
the rough machined axles (as given in relevant drawings) with adequate
machining ellowances. The minilmum Gross section of ingot shall not be less
than twice the maximum cross section of bloom and minimum cross section of
bloom shall not be less than twice the maximum cross section of axle.

3.2 In cas» the sxles are manufactu-ed direct from ingots by forglng unde
a hammer or press only, the minimum cross section of the inpot shall be not
less than threo times the maximun cross section of the axles., The forging
profile shall be as described in Clause 3.1 .abové,

3.2,1 Axle can almo be manufactured with a lewer reduction ratlo of forging
provided the minimum section of the bloom is at least 1,5 times the maximum
section of the axles and the minimum section of the inpot is at least five
times the maximum section of the rolled/forped axles.

3.3 Cooling:

5.5.1 When hot blooms are cooled, they shall be allowed to cool uniformly
and shall not be permitted to come in contact with water or draft of alr.

3.3.2 The cooling of axles aftor forging operation shall be controlled by a
suitable mothod as mutually agreed to between the Purchaser and Supplier.

344 Heat Treatment

_ Whilu Category — A axles shall ‘be either normalised or oil hardened and
tumpored, Catoyory-D axles shall b2 oil hardened and teppered to achleve the
dusired mechanical propertids,

4. QUALITY OF MATSRIAL:

4¢1 The axles shall be sound throughout and without cracks, inclusions,
flows, burrs, lack of m:tal, laps or eny harmful defect detrimental to their
funcuions and shall be supplied to the prescrihad dimensions and tolerances,

Sa R, MlDIIJG:

5.1 Each axle shall be_ legibly stamped after forging at a suiteble location
for iduntification, The axles after madhining, shall be stamped with an

--..4/"




iduntilying cast numbur, menufacture's code, month, year of monufasture
and such other marks as may be shown on the drewings o- othurwise specified
by the Purchaser. The branding shall be Vith the letters of at-least 6 mm 1n

height.
€. SLCTIV. FOR TESIS 3

6.1 The axles shall be submitted in identifiable batches of a maximum of 60,
oach batch containing sxles Crom cnly one cast and heat treated in a similar
manncy. The selection for tosting as spucified in cleuse 7 shall be at the
rate of one axla per batch or part phereof.

6.2 1€ less than 15 axles are made Crom one cast of the sama heat tyeatment
batch, thue test vrequirmmerits shall be either:—

6.2,1 Oma axle tested in accordance with clause 7,
or

6+2.2 The manufacturer shell leave an axtra lenpth of the same diameter

as.that of forged end of tho axle on 504 of the axlps (subject to & minimum

of 5 nos.) so as to enable the Muvchasew ov his Insprcting Officer to selact

and cut on¢ such coupon for tensile test, cold bend test, Charpy Impact test

and maoro-examination as specified in clauses 7.2, 7.3, 7.4 and 9.4 respoctivelsn

63 The Puvchnser o~ the Inspecting Officer shall salect and test such

of the axles as he may think proper to the extont of the numbew specified
above. Propur cast identification shall be maintained at the ingot and bloom
stages. The axles tusted shall bo corvelated and considered to represent the
avorage quality of the axles of the lot produced fvom the same cast from which
thuy wero selucted. After sslection ¢f the axles for testing, each test axle
shall comply vith the following tests without Surther ro-heating or any other
manipulation whatsoever, either of the axle selected for testing or any por—
tion sulucted therafrom to prepare the test pleces.

7« UMECHANICAL TZSTING s

7.l From thv tost plece selectod in accordance with clausa 6, following
tost pivcee shall be cold machined in the longitudinal direction. The test
places shall bu taken from the ‘Vheel seat location of the avle ar the test
prolongation ns the case may be ae shown in Plg. 1.

7+.1.1 Tensile test plece shall be yound and of standard proportien in
accordance with I$:1608%, having a gauge length equal to 5465 /K, whore A
12 cross sectional area of the test plece.

7ele2 The cold bund test piece 250 mm x 32. mm aq; with cowners rounded off
vith 1.6 mm yadius, shall bo machined fvom positions ad facent to tensile
tost piucae.

Teled Chawpy Impact test pirce shull be of squa~e. gection, 10 mm x 10 um,




-
in sccordancc with 15:1498%*, The depth of 'U' notch shall be 5 ik
7.2 Tonsile T:at: (SEE FIG.1)

fensile test shall bu carried out in accordance with IS: 1608.
Tensile strength, yield stress and percentage of alongation ottained
from the test pleea shall be as follows:-

te =A Cate

7.2.1 Tansile Strength 570 N/sqemm 650 N/sq.mn

(Minimum) (Minimmum)
685 N/sq.mm 800 N/sq.mm

(Maocdmum) (Maximum)
Yield Jtross Mot less than 400 N/sq.mm

50% of Tensile (Minimum)

s‘fGTEtha

Elongation Minimm of 21% 18% Minimum

and 17% corres-
ponding to 570
and 685 N/sq.mm
tansile strength
raspectively.

Reduction in Area
after Cracture % ming - 60%

7.2.2 Intermodiate elonpation shall covrespond te tensile strength occuring
within the permissible rempe. .

7.3 Cold Bend Test:

Cold bund test pilucel 7.1.2) shall be bmd cold by di-ect pressurc
from a tocl 50 mm widc and having 50 mm diameter at the thvust ond, until
thu sides of the test plece a~e parallel, The test pluce shall not show any
siim of fracture,

7.4 Charpy Inpact Test:

Cherpy Impact (U-Notch) test can be carried out in 1lileu of cold bend

;ust. in accordanco with IS:1499, The minimum impact strenpth obtained shall
e

tion Catogory—d Catc
Hormalised KU 24r -
Harduned and tunporaed. KU 357 K7 407

S R s e s s e e e e e R R e e A R S S e P e e e e e B em e M e e e e e W

* Method of Tunsile Testing of Stesl product,
¥#* Mothod fox Charpy Impact Test (U-Notch) for metals, y
l.o-G -
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B. TEST 3¢ CIL2iICAL ANALISIS:

8,1 The sanple shall be taken for analysis Ly the Purchaser or the
Inspucting CSficor from one axle from eve:y cast, ov from onu arle in

overy GO in cnsc thuwo awe movo then thal = "Lor in the cas® ~- as specified
in clause 6.,2,2 1f leas than 15 axles arc r.!: from onc casi. h¢ chemical
analysis shall bu carried out in accordance with I185:228,

9, QTIER TLIST3:
9% ¢ i'agnetic Particle Test:

411 axles (in proof machined o~ fully machined and heat, treated
condition) shall be tosted by the Magnetic Particle llethod both in longi-
tudinal and circular magnetisatien;shall not reveal any haymful surface
dofects. The exles rgvealing harmful surface defects shall be rejectod,

9.2 Mtrasonic Tests

All axles confo-ming to the stipulation of cleuscs menticned above
shall bo subjucted to Ultrasonic tost and those passing the test shall be
acceptuds  Thu nuthod of tosting and acceptance standards shall be as given
in Appundix-A.

9.3 IMdcroscopic FExamination:

9,3,1 Thu transvursc saction of the gripping portion o¢f tonsilo tust plece
shall be exaninod under microscope. The test plece of Category-A axle in
normalised condition shall genorally show well defimed uniform fine graincd
structure comparable with ASTH grain size No.8 and shall not be coarser than
prain aize No. 6.

The tvst ploce of Catepory—A axles in hardened and tempered condition and
Categoyy~B axle shall show well defined fino tempered martensite structure
and shall not show undesirable ferrite patches,

9,5,2 Longitudinal section of the gripping portion of temsile test plece on
microscopic examination shall not show any banding.

9,3.' A spocimen, ropresenting each size clua:lt‘!.cai‘:im per cast and per

heat treatment batch shall be selected for microscopic examination from the
tongilo  teet. .apeotusn, 1oe spoclmen for xficroscopic test ehall be cut fyom

the large undistorted portion of the tensils test spscimen in such a way as
will give a facs traneverse to the axis of the axle.

9«4 Macro Examination:

9.4.1 Macro—examination shall be conducted on the transverse cross secti
of the represw.tative sample cut from the test prolongation (extra 1angth3n
of the axle selected as per clause 6, by deep stching in 50s nydrochlovie
acid. The seciion of the sample if taken from the axle shall be from the
thickest portion,

ln-.l?/"
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9.4.2 Jmaple shall not show presence of hamful defects such as romant
of pipdnz, harmful seggregation and non=metellie inclusiona ete.

.3 The sarmpling plan for macro examination shall be one test per
cagt per heut treatment batch.

10, ADDITIONAL Ta&ST'S:

10.1 1f so desired by the Purchaser/Inspecting Officer, sulphur prints

of the transverse sections cut from the test prolongation (extra length) or
the axle selected as per clause 6 shall be car-ded out to ensure freedom
from sulphur seggregation and othey defects. The sample shall be free from
harmful seggregation, inclusions etc.

1l. R3-TESTS:

11.1 Should a tensile, cold bend test or impact test plece fail to meet
the requiremants of cl., 7 or micre—structure be found unsatisfactory and the
purchaser oy the Inspecting Qfficer conslders that the fructured test plece
or its micro-structure does not fairly represent the quality of the batch,

two further test pleces shall be taken for ropeating the test in respect of
the same batch in which failure occured, As an alternative to double re
testing or should either retest fail to meet the requirements, the batch of
axles togethey with the test samples, may, With the agreement of the Purchaser
or Inspecting Officer, be re-heat-treated and -e-submitted for testing in
accordance with clause 6.

11,2 In case of axles re-heat~treated to meet the requivement of U1trasonic
test (longitudinal Penetration), as stipulated in Appendix A, clause A-6,1.5,
they shall be resubmitted for testing in accordance with clause 6.

11.3 The axle shall not be re-heat-treated more than twice over and adove
the originel heat-t-eatment.

12, 1{ACHINING OF AXLES:
12.1 Axlea shall be delivered rough turned or machined to dravings as
requived by the Purchaser The rough tuwmed/machined portion shall be concen-

tric with the unmachined portion of the exle, The axles shall be fvee from
injurious tool marks.

12,2 Axles shall be roller burnished at portions, if so specified on the
relevant drawings, by the folleowing proceas:-

12,2,1 Turned with fine feed and subsequently burnished by revolving
hardened rollers.

12,2,2 Turned, ground and then burnished by revolving hardened rollers.

12,2.3 Tumed vith a skin cut using a byroed-faced spwing tool With a
suitable lubvicant and then burnished by wevolving hardened rollers.

12,3 Jathe Centresl

Poaymanent lathe cent smooth and accurately machined and truly in
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line with the centye of the axle, shall be p ovided in the ends of the
pxle. The sentwzs shall ba of the form shown in figure belew. The included
angle sh:dl be £33 deg. unleas otherwise spectified.

cemmmmemmm————- ste  FIG. 2. ) e

13. SAMPLE AXLE:

13.1 a1 sample axle of vach kind, finished cmmplote, shall be approved by
the Purchaser or thoe Inspecting Officer before the general execution of the
ordar is procesded with and the whole supply must be in accordance With the

approved sample (s).
14. INSPECTIOM:

14,1 The Purchaser or the Inspecting Officer shall have free access to

the works of the manufacturer at all reasonable timea; he shall be at 1liberty
to inspect tho manufactuve at any stage and to reject any material that does
not conform to the teyrms of this Specification. The Pu-chaser or the Inspec-
tinp Officer shall have the power to mark o~ deface in some easily distinguish-
able manney all yejected axles, but they shall not be marked or defaced in

such a manner as to render them unsaleable to other parties.

14,2 Fower shall be reserved to the Purchaser o~ the Inspecting Officer to
be present at, and take such part as he thinks fit, in all tests such as
macroscopic examination, sulphur p-int test and microacoplc examination stc.
which the manufacturor may car+y out for his own purpose or under the terms

of this specificution, both of the axles and of their materials, in all stages
of manufucture,

15, TZISTING PACILITIES:

15,1 The manufacturer shall supply the material requi-ed for testing free
of charge, and shall, at his own cost, furnish and prepare the necessary test
pivcus, end supply labour and appliances for such testing as may be carried
out in his own premises in accordance with this specification, Failing facl-
litiss at his own works for making the prescribed tests, the manufacturer
shall bear the cost of carrying out the tests elsewhere.

16, CUARANTXEE:

16.1 The axle shall be guaranteed by the supplier for four years against any
defect imputable to the manufacture and not revealed during acceptance at the
works,

lt-ccB/"
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1542 This period shall be calculated fron the end of the manth
stanped on tie axleés

1643 In case of axles for ne¥ vehicles, the delivery date of the
vehicles to which they are fitted shall be regarded aa the date of delivery
of axles.

16.4 Axles, Wwhich, theidng the guawentea period show defects making them
elther unfit for sewice o= reducing their period of se—wvice, will te
rejecteds

16.5 When tvwo axles f-om the same cast have failed in service, or when
more than 5% of the axles f~om the same cast revealed defects within the
above conditions the Purchaser shall have the right to reject the whole of
the cast.

16,6 Rejacted axles shall ba made available to the supplier with a -ie
tc their replacement o~ ~gimbu-scment.

17, PROTIUTION ANYD PACKING:

L7.1  After inspection and appveval, the axles shall be ca-efully protected
with three coats of bituminous paint to 13:152% or with any other approved
anti-rust compound, easily removable with kerosine o= white spi-it,allowing
sufriclent drying time betWwecn each coat. After the-coat has dried, the
journals, wheul and gear ssats, whurover relevant, shall be covered with
water proof paper and junny cover tied with jute string. The joumals,wheel
and [war seats shall, then be further protected with well fitted and tichtly
bound wood lagizinp or by any other approved material. The vood used shall be
dry and shall be held in plwce either by hoop iron bands or by steel wire not
leas than 1.6 m in rooves cut in the periphery of the protecting wood
pileces.

17.1,1 For voller bearing axles; the ends shall be protected by mild steel
plate about 5 rm thick and 25 mn lar-per than journal diameter screwed or

sccured in position by a method approved by the Purchasew or the Inspectinp
Officer.

17.2  axle middle axcept fow reaw seat loecations of finished axles shall
be painted with one zoat of zinc chromate prime= to 15:2074* followed ty a
second coat of black Japan to TS5:341"%, proper tire for dryinp shall be

gl lowsd betwoan the soats. All parts must be cleaned and free from rust and
moistu-e at the tire the coatinp i3 applied.

# peady mdxed pailnt, brushing, storing, lead free, for rengral purpose,
coloury as wequi-ud,

% Ready mixed paint, -ed oxide~zinc chrome,Priming.
#% nlack Japen:— Type 4,B & G




LPPEIDIN-A
(Ref : Clause 9.2 )

Mtrascnic Inspection of 'ew vouph turned .xles fow mailvway
Pelling Stock (Tvaction & Traillinp) - iiethod of Testing and
«cceptinee “tandavd.

A1 OGPk

The method of testin;; and the ucceptance standard set out hereunde~ shall be
used to evaluate all types of nov axles of railvway volling stock {locomotive,
21U, Carriace « Wapon) as stipulated in the relevant ITS Specification. for axles.

A2 rUnPO SE

Tiv axles shall be evaluated for

&.2,1 lnd-face to end~face penetrability

#2.2 Detecting discontinuities which may be harmful to the axle service,
4<.5 Lon_itudinal discontinuity detectien

i~ EQUIREN

wk~5.1 The instrument used muat be of the pulze echo type.

#-5.2 The instrument shall be operated at 2 to 2,5tz for penetrability test,
transverse discontinuity detection and longitudinal discontinuitics.

#-3s3 The instrument mey be used with verleus types of transducers namely,
Barlumtitanate, PZT, Lesd metanlobate etc. of 20 to 26 mm diz o equidalent
area probe, at the option of the axle manufactuwer. Other types and sizes of
transducers of similar response capability as those described may be used with
the approval of the inspecting authority.

A=t CTAGE OF INSPECTION

4—i.1 The axles shall be ultrasonically inspested after the stipulated heat
Lrcatment and machining of the end faces to a finish better than 6,35/

a5 INCTRUMENT SENSITIVITY

45,1 The instrument sensitivity shall be adjusted with tho help of a
reforence block manufactured from an axle forginpg in the normalised condition,
and conformin; tw the relevant IIS specification for axle. The block shall be
approximately 406 mm long. The two end faces shall be machined parallel to a
finish botter than 6.3548 1. The referunce standard shall bo a flat-bottonm
Se2 mm dia. hole drilled perpendicular to one of the end faces at mid-radiua
t. a depth of about 25 mm such that the flat bottem of the hole shall be
located at a distance of 381 mn from the other end face.

-
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&5.2 TUsin: the reference block th: sensitivity of the equipment shall
be ad juated to give an ocho amplitudg of about 12,5 rm from the refevence
hols when pmasd fron the opposlte end fuce.

& LATING
A€.1.' Longitudinal penatration (end-face to end-face)

a€.1.1 With the sensitivity setting, as descrihbed in clause A-5

above, axles when acanned manually o+ by automated inscection techniques
from one und face, shall produce a minimum of 25 mn back veflection from
the opposite end face,

&6.,1,2 The scannin; shall be done f~om both the end faces of axles.

4~0.1.3 Axles which do not meut tho above requi-ements shall be ~eiected.
Howaver, the manufacturer may, by mutual ag-eersnt vith the Purchaser/
Inspecting: OCclcer, re-heat-t-cat the axles and -esubmit for this test.
Eo-heat~traated axles shall conform to the stipnlations of "Pe-test"
clauge in the vrelevent IT'S Gpecification for axles,

6.2 Ddscontinuity Detection

A4e2,1 With thu senaltivity setting as described in Clause A-5 the

instrunent shall be capable of detecting in raference axle pluces, flat
button holus of =mfwes and at distances indicated in the following table:—

Uistanca in m 380 750 Over 750 ]
Dia. of (lat bottom hole{mm) 3,2 6.4 9,5
>6,2.2

The depth wane of the instvument shall be ast to eover halfl

the lenp;th of axle under test. The axles shall be scanned alternatively
ftom both the and faces covering the maxirum vnd face a-ea possible elther
by manual or sutomated inspection techniques,

~6.2,3 The exles shall not shoV any discontinuity indication exceeding
the levels obtained fyom -eferance flat bottom holea of sizes for the various
zonecs, as indicated below:

Pormissible 3ize of Discontinuity (iax.)

wane I I IIT
F.B. Hole (d.'la) 3.2 ma 6.4 m 9.5 mm

Hote:~ Please awe fig, la, 1b & lc for identification of tha zones.

.a--S/-
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bGo2a4 The amplitude of all discontinuity tndications shall be
evaluated with respect to distance Crom the test su-face by utilising
either an in-built Distance Amplitude Cor-action elect-onic devlce 1f
provided in th2 instne ont o= by establishinp Distance Amplitude Curves
(Dic) for the spueific inst-ument and transducer as desc-ibed in Clause
A=T below,

The gsain/attenuator control setting shall be the same as used for the
respuctive zone for establishing DACe

A-ueRed ixles under test shall be rejected 1f the amplitude of any
di scontinuity indication exceeds the levels indicated in Clause A=6.2.3,
read with the Correspording DAC for the respectlve zone.

A-6,3 Longitudinal discontinuity detection.

A6.3.1 With sensitivity setting as described in Clause A-§ above, axlas
when scannnd manually or by automated inspection technique by placing the
nomal probe, fitted with perspex plece having diameter of curvature to natch
the diemeter of the axle, on the body of the axles, shall not produce any
inwernediate sinal in between initlal and back sinal cbtained t'-om the
othiar ond of the diamctar of the axle, surrestive of longitudinal dis-
contisuity. (The perspex thickness should be such that the back wall echo
should not bae less than full screen heipht),

The axlu shall be tested throughout the lenpth and no intevmediate
echo should appuvar between initial and back wall echo.

AB5.3.2 Axles Which do rot meet the ahove requirement shall be e jected,

A~7 Distance Amplitude Cow-ection (DAC)

AT.1 The amplitude of nltrasonic indication fo- a given discontinuity
sise various with the distance fvom the test si-face. It is,therefore,
necessary to have either an in-built slectronic distance amplitude correction
device or establish DAC for the particular type of axle. Decause the distance
amplitude relationship is influenced primaril the ultrasenicz equipment
il transducer i . 'y n-ge 3Ty topestab'lyigg the DAC for the specific
eguipment a transducer combination usrd.

&7.1.1 For ustablishin; DAC for the three Zones,indicated in fig.l, four
or mora poference axle cut plvces for each zone with projiressively varying
len,shs and with the reluvent size of flat bottom hole drilled perpendi-
cular to one of thu snd—facus on each place may be used and the distance
amplitude curve draewn for wach zone for the particular type of axle to be
tested, Howsver, Where mo=e than ons type of axle is to be tested, a
cormon DAC could be establishod for axles having close guometry.

#7.1.2 M altemate mothod vould be to start with en axle piece equal

te half the lenith of the axle under test With the three sizes of flat-
bottom holes, viz. 3.2, 6.4 and 9.5 nm dia. respectively, drilled perpendi-
cular to one of the end-faces and at mid-radius suitably disporsed around
the centre. 3canning should be done from the othaor end face and the amplitude

RNNYE
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of the indications noted down. 3cenning shall be continued aftor
progrossivaly slicing the exle from the testing end. From the
amplitudu indications and the distance, the DAC could be dra¥n
fo= saczh zone, and for the ~ulevant reference holes.

A-T.1.3 An exanple of establishing a typleal DAC as per above tWo
mothods 4s given in fig. %a & 2h.

A8  REJECTION

a=8,1 Yor ond-face to end-face penctrability tnst, sea clause A-6.1.1
and clause A=6.1.3.

A8.2 Por discontinuity tast, sea clause AeBalald.
8,3 For longitudinal discontinuity see Cl. A=6.3.2

A=8.4 Spurioua echous atvibutable to the geometry of the axlor or
ground noise of the instrumant shell not be a cause for vajuction.

A-9  HARKING:
ixlaes that conform to the above ultrasonic stipulation shall

be stamped 'UTY on tho end face which containa the axle identification
narks, adjacent to heat numbor or S, Noa
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Tungsten Carbide Tamping Tool (TCTT) for on Track
Tamping Machines
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2.0

SPECIFICATION No.TM/HM/6/320 (Rev-2-2016)

SPECIFICATION OF TUNGSTEN CARBIDE TAMPING TOOL
(TCTT) FOR ON TRACK TAMPING MACHINES

Scope and Technical eligibility:

This specification covers technical requirements of manufacture and supply of
tungsten carbide tamping tool(s), hereinafter referred as “TCTT", for high output on
track tamping machines deployed over Indian Railways.

The specification has been drawn to stipulate the performance and quality
requirements of the TCTT, in an objective manner without reference to any specific
manufacturer. If a manufacturer feels that his TCTT can generally meet the
performance and quality requirements of the TCTT but does not fully satisfy a
particular clause of the specification, then he shall furnish clause-wise details of
deviations along with remarks in his offer.

The manufacturer should be aware of various types of tamping tool(s) used on tie
tamping machines in operation on Indian Railways to avoid fitment and functional
problem at later stage.

Following manufacturer or his authorized agent will be technically eligible for
participating in the said tender.

e Original Equipment manufacturer (OEM) of Tamping Machine on which TCTT is
to be provided.

e Manufacturer, who has successfully supplied tools equal to minimum 35% of
tendered quantity in last ten calendar years and current calendar year to Indian
Railways or operators on other world Railways with satisfactory performance.
Proof of satisfactory performance should be submitted from at least two such
clients in case of supply to operators on Railways other than Indian Railways.

New manufacturer who does not meet the above two criteria but who agrees to
abide by the specification and has the Testing facilities as specified in the clause
13.0 and Quality Control System as specified in clause 14.0 respectively of the
document. Offer of such new manufacturer shall be considered for developmental
order only.

Technical capability of TCTT:

During tamping the tool should be able to withstand:I_,..f",'-'.'--' U 7/ @_ﬂ_

A

1. .\ R
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a) Vibration frequency (minimum): 35 HZ. 4=
b) Squeezing pressure of (minimum): 135 Kg/sq cm. ™.~
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Dimensional requirement of TCTT:

The position, type and number of tamping tools for CSM, Tamping express and
UNIMAT  Tamping Machines on Indian Railways are shown in Annexure-l/1 &
I/2.The tools are provided as per following drawings

Type of Machine Used for Drawing of Tamping tool
Tamping Express | Plain track RDSO/TM/15A/16 (32 no. in a set)
(09-3X) RDSO/TM/15E/16 (16 no. in a set)
CSM & Duomatic | Plain track RDSO/TM/14A/16 (16 no. in a set)
(Old models) RDSO/TM/14B/16 (04 no. in a set)
RDSO/TM/14C/16 (04 no. in a set)
RDSO/TM/14D/16 (08 no. in a set)
CSM ( New model | Plain track RDSO/TM/15A/16 (08 no. in a set)
CSM-955 on ward RDSO/TM/15B/16 (08 no. in a set)
machines) & RDSO/TM/15C/16 (08 no. in a set)
Duomatic RDSO/TM/15D/16 (08 no. in a set)
UNIMAT-2S & Tamping RDSO/TM/01A/16 (08 no. in a set) &
UNIMAT -3S point & x-ing RDSO/TM/01C/16 (08 no. in a set)

UNIMAT-4S -do- RDSO/TM/ 01A/16 (08 no. in a set) &
RDSO/TM/ 01B/16 (08 no. in a set)

The drawings are attached as Annexure [I/1 to 11/12. The manufacturer should note
that the drawing is for general guidance purpose. Other minor deviations are also
acceptable, but following should be ensured.

a) The fixing arrangement of tools with the tamping bank should be same or similar
so that no modification in the tamping bank is required.

b) Length of TCTT and the size of spade should be within the range given in the
drawings so that it can be fit in the tamping bank without any infringement.

c) Thickness of carbide chips should not be less than 3 mm.

The TCTT shall have suitable shape for easy penetration into the ballast and it
should be strong enough to meet the functional requirement for its entire life.

Steel for TCTT:

TCTT shall be manufactured from chromium molybdenum /nickel chromium
molybdenum alloy steel or any other special quality steel serving the functional
requirement and having technical capability as mentioned in different clause of this
specification. The mechanical properties of such steel should however meet the

following minimum requirement: P @
ff.\. y f \) e
Tensile strength (min) - 800 N/mm? \ y,’(ﬁ, ) }
0.2% proof stress (min) - 550 N/mm? \ -f-;:_{..--»«:\-'i“'*-:;--,;’
Elongation %min - 10 % Nt

The manufacturer should give the Grade (Indian standard or equivalent International
standard as applicable) and corresponding parameters of steel used if required by
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5.3

5.4

6.0

the purchaser or the inspecting official. Proper treatment to steel in shank portion
which is fitted to tamping arm of tamping bank should be given to prevent its wear
and tear during service life of TCTT.

Chemical composition:

The steel should be of quality and composition such that proper brazing/joining with
tungsten carbide inserts is possible. The manufacturer shall however give the Grade
(Indian standard or equivalent International standard as applicable) of steel and
chemical composition of each cast of the steel and batch of forged and heat-treated
TCTT, whenever required to do so by the purchaser or the inspecting official.

Manufacturing process for TCTT with respect to tungsten carbide inserts:

The mechanical properties of tungsten carbide inserts should meet the following
minimum requirement:

. Hardness (min): HRA 84/HRC 65 or its equivalent in any other recognized
scale of measurement.

. Density (min): 13.2 g/cm?®.

. Transverse rupture strength (min): 2600 N/mm?

o Ultimate compressive strength (min): 2600 N/mm?

The manufacturer should give the above details of tungsten carbide inserts used if
so required by the purchaser or the inspecting official. Manufacturer shall also
provide the test certificates including testing procedures/methodology and reference
technical documents to the purchaser/inspecting authority in this regard. Suitable
size of the tungsten carbide inserts shall be used for higher impact, wear resistance
and better brazing.

Tungsten carbide inserts shall be joined with the steel spade of TCTT by brazing or
other tried and proven method. The Brazing/Joining should be strong enough to
meet the service life of the tamping tool as in clause 11.2.Failure of brazing or joint
shall be treated as failure of tamping tool for all purpose as per clause 11.3.

TCTT should be of such design that it can be removed easily from tamping arm
without hammering. If design is such that it requires external device for removing it
from tamping arm, one such device should be supplied with each set of TCTT and
rate should be quoted accordingly.

The forged TCTT should have the desired mechanical properties throughout the
cross section of the component.

Quality of product: The TCTT shall be free from surface and internal forging defect
i.e. laps, seams, bursts, cracks, pits, porosity, improper edges etc. which may impair
the end use. The TCTT shall be supplied to the prescrlbed dimensions and
tolerances as mentioned at clause 3.0. - @
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Branding: All TCTT shall be branded with TCTT manufacturer’s code, batch no.,
month and year of manufacture. From the batch no. of the finished TCTT, the
process flow and composition of raw materials should be identifiable.

Testing of TCTT:

The consignment should be supplied in identifiable batches where testing for
mechanical properties of sample will represent the quality of complete batch. The
manufacturer should give the certificate that the batch has same mechanical
properties and such certificate should be supported by relevant documents.

Each TCTT of the consignment shall be checked for their dimensional correctness
as per clause 3.0.

Out of each such batch of consignment, one No. of TCTT for each 500 tools or part
thereof will be subjected to various mechanical tests for ascertaining minimum
standard mentioned in clause 4.0 and clause 5.0. The test shall be conducted as per
relevant IS code or equivalent international code. The test shall be conducted in the
manufacturer laboratory or in any other reputed laboratory as per the decision of the
purchaser or inspecting official at the cost of the supplier/manufacturer. The supplier
/manufacturer shall accordingly supply required additional tools for testing with each
batch of consignment. Tools from the batch will be randomly picked up by the
inspecting official for testing. Care should therefore be taken that while making the
batch, the set of supplied tools in the consignment are not disturbed by such random
selection of tools for testing .The cost of these additional sample tools used for
testing shall also be borne by the supplier/manufacturer and should be accounted for
while quoting the rates.

The inspecting official may conduct non-destructive test for ascertaining mechanical
properties on other tools of the consignment.

Inspection:

The TCTT shall be inspected by Indian Railways' official(s) to ensure supply as per
stipulation in this specification. Certificate of inspection and approval for dispatch of
TCTT shall be issued by the nominated officer(s) as per Annexure-lll For this
purposes the supplier/manufacturer shall provide all necessary facilities including
equipment and material required for testing free of cost. He shall also produce all
relevant documents/certificates in respect to properties, source and quality etc. of
the material. Copies of the Maker's certificate guaranteeing the performance of the
TCTT should be shown to the inspecting official and shall be supplied in duplicate
along with the delivery of each consignment.

Acceptance criteria:

If any sample selected from the batch, as mentioned at clause 8.0, fail to meet the
requirement given in different clause of this specification, two further samples for
each 500 tools or part there of shall be selected from same batch of consignment.
The batch shall be considered to conform to the requirements if test results of
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11.0
11.1

additional tools are satisfactory. This test shall be conducted at the cost of
supplier/manufacturer. Even in case the tools confirm to the specification in this test
but become unserviceable in the process, the cost of tool/tools shall be borne by the
supplier/manufacturer and additional tool/tools will be supplied by them free of cost
to complete the set. The manufacturer shall give a certificate that the extra tools so
supplied in lieu of tested tools confirms to the specification. If any of the additional
tools tested, fails to confirm to the specification, the batch shall be treated as
rejected.

The components shall be carefully protected against corrosion. Packing of the TCTT
must withstand the weight of the tool and tungsten carbide chips must be protected
to prevent damage while handling. Holding area must be oiled with rust preventing
oil.

Performance monitoring of TCTT:

Service Life of each TCTT shall be taken as the Number of insertions before it
becomes unserviceable. Set of tools for monitoring the performance shall be taken
as a lot of 16 no. tool for one UNIMAT, 32 no. tool for one CSM/DUO and 48 no
tools for one Tamping Express machine.. Average life of TCTT in a set shall be
calculated as per formula given below:

Sum of service life of each TCTT in the set
Average service life of TCTT in a set =

No of TCTT in the set

11.2 The average service life of TCTT in a set shall be guaranteed for tamping of minimum

11.3

2,50,000 insertions .However minimum service life of any one TCTT shall not be
less than 50,000 insertions.

A TCTT shall become unserviceable when one or more than one of the following
condition occurs:

i) The effective reduced area of TCTT blade due to wear becomes less than
80% of the original surface area of the TCTT supplied .1t will be termed as
failure of TCTT.

ii) Chipping off of more than 50% of carbide inserts, breakage of blade or arm of
TCTT.

Such failures may occur under following conditions:

a) Tungsten carbide inserts should not chip out and Blade or Arm of TCTT
should not break during normal tamping work or by their occasional hitting
with concrete sleepers, TCTT becoming unserviceable due to such reasons
will be covered under warranty and will be termed as failure of TCTT.

b) However the breakage of the Blade, Arm of TCTT or carbide inserts on the
Blade due to direct hitting on hard objects hidden in ballast or otherwise like

R




rail foots, rail clamps, fishplates, concrete foundation etc. making the tool
unserviceable shall not be covered under warranty and shall be termed as
failure not attributed to failure of TCTT.

The performance of TCTT and reason for TCTT becoming unserviceable should

be recorded by in-charge of the machine in Performa given at clause 11.7. The

same shall be reviewed with the supplier or his nominee once in three months
approximately or at interval as agreed with the supplier and reason ascertained
and jointly recorded. In case of any dispute/disagreement, between supplier or

his representative and machine operator /in-charge, decision of Dy Chief
Engineer /Track Machine of Railway shall be final.

11.4 The TCTT may be required to be removed / replaced due to following reasons:

TCTT becomes unserviceable for reasons given in clause 11.3 above. In
such case, the action as detailed in clause 11.5 may be taken and average
service life of set of TCTT may be calculated accordingly.

If TCTT is replaced before it achieves its warranted average service life, due
to failure of tamping arm/arms or tamping bank itself or due to POH/IOH or
other maintenance of Machine which is termed as premature replacement,
The action as detailed in clause 11.6 may be taken and average service life of
set of TCTT may be calculated accordingly.

11.5 For calculating the average service life of TCTT in a set due to TCTT being
unserviceable, following guideline shall be followed:

i)

If any TCTT becomes unserviceable before achieving minimum service life of
50,000 insertions due to:

Failure of TCTT as defined at clause 11.3(i) and (ii) above: It shall be
replaced free of cost by the supplier. The average service life of TCTT in a set
for calculating performance shall however be taken on the basis of first tool
and not the replaced tool.

Failure not attributed to failure of TCTT as defined at clause 11.3 (i) and (ii)
above: Railway shall replace the tool at its own cost and the performance of
that tool shall not be taken for calculating Average service life of TCTT.

If any TCTT becomes unserviceable between service life of 50000
insertions and 2,50,000 insertions due to:

Failure of TCTT as defined at clause 11.3(i) and (ii) above: Railway shall
replace the tool at its own cost and the performance of that tool shall be taken
for calculating Average service life of TCTT.

Failure not attributed to failure of TCTT as defined at clause 11.3(i) and (ii)
above: Railway shall replace the tool at its own cost and the performance of
that tool shall not be taken for calculating Average service life of TCTT.

iii). If any TCTT becomes unserviceable after service life of 2,50,000 insertions:
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e Failure of TCTT as defined at clause 11.3(i) and (ii) above: Railway shall
replace the tool at its own cost and the performance of that tool shall be taken
for calculating Average service life of TCTT.

e Failure not attributed to failure of TCTT as defined at clause 11.3(i) and (ii)
above: Railway shall replace the tool at its own cost and the performance of
that tool shall be taken for calculating Average service life of TCTT.

11.6 For calculating the average service life of TCTT due to premature replacement of
TCTT as defined at clause 11.4 above following quideline should be followed:

¢ In case of tamping arm/arms failure, the TCTT should be put back after that
arm is repaired.

¢ In case of tamping bank failure, the complete set which is in use should be put
back after repair or replacement of tamping bank.

¢ In case of POH / IOH or other maintenance work of machine which is likely to
keep the machine idle for long duration, railway may decide to shift the
complete set to other similar machine

In all such case, the insertions for calculating service life of each TCTT will be
counted in continuation of previous insertions recorded at the time of premature
replacement.

11.7 Measurement/observation on performance of TCTT shall be recorded in the three
Performa given below:

L PERFORMA A. :INITIAL OBSERVATION

= Machine NO:

» Railway/Division/Section :

= Date of providing the tool:

=  Sketch showing position of different tools marking each tool with

different identification No (Similar to Annexure-I)
Tool Size of Blade Area of | Remarks Signature
No.  "'Width | Height | Area | carbide Machine in- [ Supplier's representative
(mm) (mm) (sq insert charge

In case the complete set of TCTT is shifted to other machine due to premature
replacement as defined at clause 11.4, the TCTT details at the time of replacement shall be
recorded again in the similar Performa. It shall be ensured that the Tools are provided at
the same position as in previous machine.




PERFORMA-B OBSERVATIONS DURING SERVICE:

Machine in-charge should record observation in this Performa at every 30 days

interval (approximately)

Date of inspection:

Machine NO:

Railway/Division/Section:

Tool | Total No of Size of Blade carbide inserts | Remarks | Machine in- | Signature of
No. insertions performance if any charge supplier's
Width | Height | Area | % worn out w.r.t | Area of | %  of representative
(mm) | (mm) (sq original area carbide inserts | original with date.
mm) area

The observation recorded shall be jointly reviewed with the supplier or his
authorized representative at 3 months interval approximately or at interval as
jointly agreed between railways and the supplier. However, if the supplier or his
representative fails to attend the joint inspection at this frequency or on pre-
decided date, the measurement taken by the machine supervisor shall be final. In
case of any dispute/disagreement, between supplier or his representative and
machine operator /in-charge, decision of Dy Chief Engineer /Track Machine of

Railway shall be final.

o In case tool is prematurely replaced for reasons specified in clause 11.4 and
action as specified in clause 11.6 is taken, the same should be recorded and
insertions should accordingly be accounted.

o If at the time of measurement or at any time between two measurements, the
tools are found to have reached the failure limit or become unserviceable, the
same should be mentioned here and detail of all such failed tools should be
recorded in Performa-C given below.

PERFORMA-C OBSERVATION AT THE TIME OF FAILURE OF TCTT :

Dimension of all tools when it fails for reasons specified in clause 11.3, shall also be
recorded in this Performa. This shall also be reviewed with supplier or his
representative and jointly signed by Machine operator/in-charge and supplier’s
representative while reviewing entry in Performa-B

Tool
No.

Date of
failure of
tool.

Total No of
insertions  at
the time of
failure

Size of blade carbide inserts position
Width( | Height | Area | % worn out | Area of | % of
mm) (mm) (sq w.r.t original | carbide original

mm)

area inserts area

Remarks

Signature

Machin
e in-
charge

Supp
lier's
repre
sent

ative
with

date.




J This table will thus contain details of failure of each tool in the set. Reasons
for replacement, clearly specifying weather it is attributed to manufacturer
failure or Railways failure, shall be entered in remark column.

o Average service life of TCTT in a set will accordingly be calculated on the
basis of entry in this Performa.

11.8. Whenever the failure of any TCTT occurs, the supplier/manufacturer or his

11.9

authorized representative shall be informed in writing as early as possible and
preferably within seven days of such failure for joint inspection. The
supplier/manufacturer or his authorized representative should come for such
inspection within 3 months of intimation being sent to them. Railway reserves the
right to replace this tool with another tool immediately after failure so that the
progress and quality of work is not hampered. Railway shall be liable to preserve
such failed tools for three months from the date of sending intimation for joint
inspection after which Railway reserves to dispose the tools at its discretion. In case
of failure to report within this period, the measurement taken by Railway
representative and cause of failure so ascertained shall be binding on the
supplier/manufacturer. The cause of failure shall be recorded in Performa B and C
as given under clause 11.7. In case there is dispute on cause of failure during joint
inspection, the decision of Dy CE/Track machine of the railway shall be final and
binding.

Required manual/instructions for installation, removal and upkeep of the TCTT shall
be supplied by the manufacturer.

12.0 Warranty:

The TCTT shall be warranted for the average service life specified in clause 11.2
.This warranty shall expire 24 (twenty four) months after delivery at ultimate
destination in India or eighteen months from the date of fitment on machine,
whichever is earlier

13.0 Testing Facilities:

The manufacturer, preferably, should have their own equipment/arrangement for
conducting following tests. If the firm does not have the arrangement of their own,
they must confirm a tie up with some reputed (NABL accredited or accredited by
other international body like APLAC,MRA, ILAC etc) laboratories for conducting
these tests.

Chemical analysis of steel and facilities for the estimation of Silver brazing alloys..

Universal Testing Machine of adequate capacity for tensile yield, elongation and
bend tests.

Metallurgical Microscope with magnification up to 500x. for Preparation of
metallographic test specimen.




Minimum one No. Magna flux crack detector of adequate amperage for longitudinal
and circular magnetization of the TCTT.

Brinell hardness Tester with standard calibration test pieces. for the inspection of
hardness on Rockwell (A scale or equivalent scale ) of Tungsten carbide inserts,
welding and TCTT.

Dedicated proof load test set-up with capacity up-to 25t and with facility of recording
load-deflection characteristics of the product.

All required measuring instruments / gauges in adequate number should be
available i.e. micrometers, dial gauges, vernier calipers, GO, NO-GO gauges for all-
important dimensions of the product.

14.0 Quality control requirements:

The manufacturer of TCTT must be either ISO certified or they must have a system
to ensure a uniform and good quality product. For this, below given system or some
alternative system as suitable to ensure quality may be followed by the
manufacturer:

There should be a system to ensure the traceability of the product from raw material
stage to finished product stage. This system should also facilitate to identify the raw
material composition from the finish product stage.

There is a Quality Assurance Plan for the product detailing various aspects:

Organizational Chart

Flow Process Chart

Stage inspection details

Various parameters and to ensure control over them.

The QAP must be provided by prospective venders as prerequisite for participation
in the said tenders .

They should ensure that proper analysis is being done on regular basis to study the
rejection at various internal stages and it is documented properly.

They should ensure that prior to release of dies for production it should be
dimensionally checked in all respects including its mounting on the forging
equipment.

They should ensure that critical inspection of the first forging and last forging of a
production run is essentially carried out to ascertain behavior of the dies in operation
and product quality.




15.0

They should ensure that all the relevant specifications, code; standards are available
with the firm.

Infrastructure and quality control work related with manufacture of Tungsten Carbide
Tamping Tool shall be documented and furnished along with tender

Individual component suppliers should be preferably certified ISO-9001 which
include supplier of steel, forging tungsten carbide silver solder brazing and welding
operations.

The manufacturer may be following exceeding technical specification, which may be
different in order to achieve higher service life of "TCTT". In case of any such
deviations, manufacturer shall furnish the reasons of such deviations and also its
implication on functional requirement and quality of product.
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Annexure-111

CERTIFICATE OF INSPECTION OF TCTT

BY INSPECTING OFFICIAL AND APPROVAL FOR DISPATCH

(STRIKE OUT WHICHEVER IS NOT APPLICABLE)

This is to certify that | have inspected the TCTT (type) bearing Sl.
No. from (date) to at place for

its conformity /non conformity with respect to laid down Technical Specifications in contract Agreement No
dated between President Of India through nominated inspecting official

and M/s (Name of Supplier)

The detail inspection note regarding its conformity /non conformity to the laid down specifications is
enclosed along with as Annexure-A. It is observed that (Strike out whichever is not applicable) :-

e The TCTT confirms to all laid down specifications.
e The TCTT confirms to all laid down specifications except those at Sl. No.

e The above deviations are major /minor affecting/not affecting the performance of the TCTT in
substantial way.
The following T and P/manuals/drawings are to be supplied with the TCTT:

Based on the above, TCTT are certified /not certified to be confirming to the specifications.

The TCTT are approved/not approved for dispatch to (consignee) Zonal

Railway
SIGNATURE AND DATE

For M/s INSPECTING OFFICIAL
(NAME AND DESIGNATION)
For and on behalf of President of India




