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SCOPE OF SUPPLY OF STEEL BLOOM TO MSF, ISHAPORE AS PER INDIAN RAILWAY
SPECIFICATION NO R-16/95 FOR MANUFACTURING OF SEMIFINISHED LHB AXLE TO
DRAWING NO-AAAQ02045 Alt. -b (MSF item Code 4415059245) THROUGH SDOTE.

1. SCOPE

1.1 This specification covers the technical & dimensional, product inspection/quality audit
requirements of Steel Blooms for forging of SEMIFINISHED LHB AXLE TO DRAWING NO-

AAA02045 Alt, -b as per specification R-16/95 (Copy attached) of Railway Board.
WA Lot Gem daam 1w 14 3.
1.2 Bloom dimensions & weight: Bloom to standard size 300 (+5/-0) mm RCS / Square x 1985
(+10/-0) mm length or its multiple. However blooms to lower size, i.e. 300 (+5/-0) mm
RCS/Square x 1050 (+10/-0) mm length shall be accepted only up to 10% of total quantity. Tentative
weight in kg is 1385 (+10/-0). Firm may calculate the length to be parted considering the prime
requirement of bloom weight i.e., 1385 (+10/-0) kg/bloom (two multiple).

_. 1.3 Delivery Schedule: Firm should supply 200 MT within 45 days rest @ 400 MT/ month after 45
days.

1.4 MSF may carry out capacity verification (if required) of the firm to ascertain the supply capacity
claimed by the firms.

1.5 Transportation: FOR MSF, Ishapore basis. Necessary labour and arrangement for unloading has |
to be provided by the firm. However, MSF will provide crane free of cost to facilitate unloading. ‘

3 MANUFACTURING PROCESS

21  Process of manufacturing steel blooms.

22  The steel blooms shall be manufactured from steel made by basic Electric Arc Furnace or any
other process recommended as equivalent. The steel must be degassed under vacuum. It
must be killed and bottom pouring cast.

“~ 23  Strand cast bloom can also be manufactured and process shall be designed to ensure freedom
from centre porosity and undue segregation.

24  Hydrogen content in the liquid steel determined by standard analysis method on LECO
HYDROGEN analyser or similar precision equipment shall not exceed 3 ppm.

25  Nitrogen content of the steel determined by the standard analysis method on LECO nitrogen
analyser or any other established instrumental method shall not exceed 0.007% (70 ppm).

S QUALITY ASSURANCE PLAN

The manufacturer shall submit along with the technical bid the QAP that will be followed in
the manufacturing of Steel Blooms to achieve the performance requirement described in
clause 2. The QAP shall consider the following requirement.
a) Details on the grade, source, specification and acceptance criteria of all raw materials

used in the production. Additives if any used shall be mentipned.

b) In-process parameter norms & frequency of testing.

c) Finislvlfgl{c/uesﬁng & the lot size%r{ Q@
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8.1

8.2

9.1

9.2

10.

11.

12,

15,

14.

Other details like Technical Manpower, Details of Testing facilities (In-process & Product
inspection), ISO 9001 or any other certification of Quality Management System may aleo be”
submitted with technical bid.

TESTING FACILITY
The firm shall have testing facility for testing as per clauses 5, 6, 11 & 13.

CHEMICAL COMPOSITION. -
As per IRS R-16/95 W Loeriqund wm wo 1| o 3. ib
\W\O.

p——

PRODUCT ANALYSIS (
As per IRSR-16/95 W' lrrrifren Brame mo 4 #9 s

2
DISCARD

Sufficient discard shall be made from either end of each ingot to ensure freedom from piping
and harmful segregation.

MANUFACTURING PRACTICE

Reduction ratio:

Size of Bloom in mm | Min reduction ratio (rolled/forged) | Min reduction ratio from
from min. size of ingot to max. size of | min. size of strand cast
bloom bloom to max size of bloom

3002 exls 1.5:1

*Reduction Ratio of 2:1 from min. size of ingot to max size of bloom is permissible in case the
ingot has tapering ratio of min. of 1:1.3 in sides (1:1.69 in area) from bottom to top.

The manufacturer will clearly indicate size of ingot used by them for manufacture of blooms
and reduction ratio so achieved.

COOLING

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

Blooms must be pile/ pit cooled.

QUALITY OF MATERIAL

The blooms shall be sound throughout and without cracks, inclusion, burrs, lack of metal,
laps or any other defect detrimental to their end use and shall be supplied to the prescribed
dimensions and tolerances.

MECHANICAL PROPERTIES, MICRO & MARO STRUCTURE

As per IRSR-16/95 wWif, Coifgadusm wo Lo %lb )

DIMENSIONS , WEIGHTS AND TOLERANCES
100% of the bloom shall be supplied to the prescribed dimensions, weightgland tolerances.

INCLUSION CONTENT WS ‘ 5 s DA SN L

As per IRS R-16/95 — (\)\\o- 'DC’(MLSJ% WM | B UM [Bpe
v ilesdm wo | #oy. ‘k‘D\M/NG ——a—;' y

SAMPLING NORM : Heat/ cast wis@""'®
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16.

ULTRASONIC REQUIREMENTS

Bloom shall be tested ultrasonically as per Annexure -A (Standard for UT Testing of blooms).
During internal inspection 100% UT of blooms by scanning through two perpendicular

faces, employing oil/synthetic water-based gel as couplant shall be done to meet the
ultrasonic requirement of finished axles as mentioned above. The blooms rejected during
100% UT test shall be segregated, colour coded with white paint band along the length of the
bloom and kept separately. Only the accepted bloom shall be dispatched.

Blooms shall be tested for UT by representative of MSF at MSF premises out of 100% blooms
inspected and passed by manufacturer/ authorized inspection agency of Indian Railway at
firm premises and if found defective shall be rejected and to be taken back by the firm at their
own cost. The manufacturer shall produce relevant documents, pertaining to material passed
at their premises.

GEOMETRY, DIMENSIONS AND TOLERANCES OF BLOOM
The blooms shall be round cornered square or corner chamfered square as follows.

Size of
bloom in
mm

Type
Axle

of

RCS Bloom
corner
Radius
in mm

Chamfered
Bloom
Diagonal
size

in mm

Supply
Length of
bloom in mm

Tentative
weight in Kg

Extra
length
required
for sample
coupon in
mm

300 (+5/-0)

LHB

x5

385+5

1385 (+10/-0)

60

1985 (+10/-0)

=

Note: The length mentioned above is indicative only and may va;'y in actual. Firm may calculate
the length to be parted considering the prime requirement of bloom weight i.e., 1385 (+10/-0)

kg/bloom (two multiple).
17. LENGTH OF BLOOM
171 One bloom from each cast shall have extra length as specified in clause 16 above to

.2

18.

wilpg

accommodate sample coupon and this shall be identified by colour coding at both ends with

yellow base and black zebra lines. Blooms should be marked for each unit length with white
lines. :

The blooms shall be straight throughout its length and deviation of 5 mm in one metre length
of bloom may be permissible. The blooms shall be free from tapers, twists and bend ends.
Both ends of the bloom shall be saw cut and straight.

CONDITIONING OF BLOOM

The conditioning of the bloom if any shall be done by grinding only and shall be free from
cracks, laps, scabs and ruptures. The depth of conditioning allowed is 8 mm on surface of
bloom. The width of conditioning shall be at least 10 times of its greatest depth to avoid laps
while forging.

MINIMUM QUANTITY PER HEAT

The minimum desirable yield of blooms per heat/cast is 30 MT.

In case the higher heat size, one heat product in consequent supplies may be permitted.

Dy

06 /RC =+

S

DGM/SE'




20. MARKING

201  All the blooms shall be marked with heat/cast number, manufacturer’s serial number, length

of the bloom, weight and steel designation on the big end face of the ingot. On the other face,

cold stamping to be done for heat/cast No., Bloom No and length ‘R-16" shall be marked in

yellow paint on both the faces of each bloom.

20.2  Cold stamping on side face shall also be permitted with prior approval from MSF.

21.  TEST CERTIFICATE

The manufacturer must supply a certificate of testing that manufacturing stipulations of this
specification have been met. In addition, the final test certificate must include the results of

the following tests.

22, PRODUCT INSPECTION AND TEST REPORT/PERIODICAL QUALITY AUDIT AND

a)
b)
<)
d)
e)
f)

8)
h)
i)
)

Ladle analysis,
Product analysis,
Hydrogen content,
Nitrogen content,

Ingot size & reduction ratio (from ingot to bloom),
Mechanical properties like UTS, YS, Elongation %, Impact charpy, (U notch)
and heat treatment followed on test pieces.

Microstructure,
Macrostructure,
Ultrasonic Test
Inclusion content

MANUFACTURERS TEST CERTIFICATE

221 Inspection shall be carried out either at firm’s premises or at MSF by authorized
representative of Indian Railways/ GM, MSF which will be final and binding to both the

parties.

222 MSF reserves the right to conduct Quality audit as per QAP at the manufacturer’s premises
periodically. Full assistance shall be provided by the manufacturer for inspection of the

bloom/quality audit at the manufacturer’s works.

223  The manufacturer must inform MSF of the procedure used by them during submission of

tender.

224 The representative of the MSF must be able to verify that the various manufacturing
operations meet the stipulations of this technical specification to the order. To this end, he
must have access to correctly calibrated radiation pyrometers and to the graphs produced by

recording pyrometers.

225  The supplier shall provide test pieces and facilities for macro and micro examinations to the
inspecting authorities for product audit.

22.6  For product Inspection at MSF one bloom shall be selected randomly from each heat for
obtaining the sample for Macro structure, Microstructure and polished specimen for
inclusion content determination. If the bloom so randomly selected is found unsuitable, the

hole heat shall be rejected.

o)

Mlﬂﬁ
WM | BS

=0\
DGM)K@GWV

DM ) sp

—




- 227 No blooms will be received without the receipt of TC (Test Certificate)/ MTC (Manufacturer’s

Test Certificate) along with supply.

23 PRODUCT GUARANTEE

If any Axle rejected after forging / machining due to inherent material defect, the same shall
be replaced by firm free of cost. However, firm may ask for joint inspection at MSF for the
rejected axle before final decision.

ANNEXURE-A
ULTRASONIC TESTING STANDARD FOR BLOOMS
(ROLLED AND FORGED)
1. Scope: This specification covers the procedure for detecting the gross discontinuities in

round or chamfered corner square blooms for manufacturing axles.

2. Purpose: To ensure uniform structure and freedom from any internal discontinuities in
the bloom to meet the requirement of specification - R-16/95 w~ i Lot Ferdum
Y Ao 9y, ;

3. Equipment: Krautkrammer or any other equivalent make.

4. Test Method:  Pulse echo direct contact method.

5. Frequency: 2 MHz to 2.25 MHz direct beam probe having crystal dia. of 3/4” to 1”.

6. Couplant: Oil/Water.

7. Calibration: Calibration of equipment is to be done using IIW standard block as per IS 12666.

8. Scanning: Scanning should be done through out the length covering the whole surface
area, giving sufficient overlapping on the two adjacent faces of bloom.

9. Acceptance
Standard: a. Flakes, piping and porosity are rejected.

b. Isolated flaw echo max. 25% when back echo adjusted to 100% of the full
screen height acceptable and more than 25 % is unacceptable for rolled
blooms. In case of forged blooms 20% when back echo adjusted to 100 %
of the full screen height is acceptable and more than 20% is unacceptable.

oA Minimum distance between such isolated defects should be 6”.

d. There shall not be more than three such isolated defects per meter of the
bloom.

e. Continuous defects more than 3” shall be cause for rejection.

f. Testing shall not be carried out if the material is hot (> 50°C).  _
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SPECIFICATIONS REFERRED

This= specification refers o the Following
specifications with their latzet amendments -

1. Ine 228 - Method for chemicsl analyveis of steels,
z. 133344 L. Biack Japan. type A, B & C.
3. I5: 147292 - Methoed for Charpy Impact Test  (U-notoh}

for metals.

4., I8 14608 - Method Yor teEnsile
mroduwets .

L]

 testing of @ sieel

e IB: 2074 - Feady minsg paint, aiy drying, ret oxide

i
zinc ohrome, priming.

Ad
& 1522355 - Method of determining susternitic grain
size of =teel.
7. 1925073 = it of surfaces roughness.
. 1227328 - High density polyethylens material for
mowlding g sxtrusion.
7. I5:7842 - Feady mined paint, brushing, bituminous,

Black, lwasd fres, scid, &lkali, water
end chlorine resisting.
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IRG:R-14/95
INDIAN BAILWAY STAMDARD SPECIFICATION FOR
STEEL AYLES FOR CARRIAGES AND WAGONS

(AFPLICARLE TO ALL GOUGES)

IRB:F-156/75

SCOPE
This standard covers the technical Fequiremnents
of =sterl axles for Carriages and Wagons including  EMU

trailer coasches of &1l gauges.
HMANUFACTURE

Process of Manufacturing Steel

{i} The anles shall ke marmfactured from steel made by
Electric, Basis Quygen or by &any other procecss &s
agreed to by the Puorchaser. The stezel shall he
cf killead gusliity.

ti1) The fhydrogen costent  in thse  liguoid shall not
enceed I ppm. I+ 1t exceeds, then slafufalt
antiflaking  trestment shall be carried ocut  after
which ithe hydrogen content shall be measured and
the same shall rot exceed 3 ppm.

Chemical Composition

Ladle Pnalysis

The ladle analysis of steel, when carvied cut by the
method specified in the relsvant para of I5:228 or _any
cther established instrumented/chemical method,  shall
e as  per " Tabkle 1. In casr of any dispute, the
procedure given in the relevant para of 15:222 =kall be
the referee metheod. However, if the methed is  noh

Qiven inm any para of I5:228, the referce method shall
b= as  agrecd  to betwesn  the Purchaser  and the

Marafacturer.

Yable—-1 Chemical Composition

Ladle Analy=ice (Percentages)

L]
C . Q.07 i Q.30 man .
M 1.2 Mo DL man.
i 015 T O30 ma.
£ DL,09 ma Y OL O man.
=) Q.08 meao. F+8 = 0,07 maxn
Cr TR0 mas .
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2.3
z.3
2.8.1
7.8.2
2,45

Product Analysis

The peoduct snalyels erall be carried oat oo the

fimished prodouct. Permissible variation in z [k
such product smaiyeis  from  the ladle arnalysis S

chtained shall be as follows:—

Element Yariation Fercent

Carbon +0 .00
=0, 00

Manganess +0 L34
=0, 00

Silicon +0) .04
~0. 00

Sulphur & Fhosphorus +0, OO

~0 L O00

Chromium &k Hickel + L 05
=, O
Conpar & Vanzdium 45, 012
-0, 00
Discard

Suffirient discard shall be nade from eitter end of
eart inget to ensure freedom from piping and  harasful
spgregation.

Marmufacturing Practice

The fovrged anles ehall be marafactured from stesl
imgote rolled o forged down to bloom =size but shall be
finally shaped to profiles Iy forging only under a
rammer  or & press.  The profile shadl gemerally follow
the cormtooyr  of  rough machined axies &s  given . in
relevart drawings with adeguate machining allowance,

The minimam cross section of the ingots shall not  be
jees than twices bLhe manimun Cross erction of bloom  arod
the minimum Cros getion of bloom shall not be less
than  twire  the madimum Cross secticn of the forged
anle. '

fmles carn be marmfactured with & lower reduction ratic
of forging provided the minimum cross section of  the
bloom is st least 1.5 times the selimum Cross section
of the arles and the minimum cross section ot the ingot
i st lesst five times the modimam cross section of the

anles.
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Z2.%.4 In case the axles are manufactured direct from  ingots
by Torging undsr & hammer or & nress, Lthe minimoam cross
section of the imgot ehall not ke lgse than three times
the masimum cross section of the axies.

2.9 Cooling
Wrer kot blooms a&re to be cooled, the same shall  be
allowed to cocl undformly and shall not ke permitted to
come  in contact with wabter or draft of  =iv., Forged
anles shall rmnormally be allowsd to coecl in & furnace.

2.6 Hest Freatment
A1l anles shall be norsslised or heat trexted sy
cther method as soreed to between the Purchaser  amd
Manufacturer .

3. QUALITY OF MATERIAL

3,1 The anles shall be =mound throughout and withowt cracks,
inclusion, burrs, Jack of metal, laps or any  olher
defert detrimentzl to their snd uwesr and shall  be
suppligd to the prescribed dimensions &nd tolerances.

5. BRANDING
Brarnding sh=xll be =z2s shown on the drawing No. Sh.92114
and  such cthier  marks as may be specified by the

Purchaser, shxll be stasped hot on both ends {not on
body )y of the asles. G611 the following details shall  be
restacped  cold in 4 to & oam letters of scroll type oo
the ende &fter the same are sachine faced —

.1 Marnufzolturer's code mams {in 3 digits with
FPurchaser’' s mrior aporowal).

.2 Yezar of manwfactures (in 2 diglits i.e. the vear
1775 shxll be indicated as 99).

.3 Cast Ne.(in T digits,.first digit being & slphabst),

.4 Imdividual =seriaxl number (in % digite).

.o Draming Manber.

.5 Inspector's aporoval stamp.

s TUTT for UWitrssomic testing.

Nmﬁe:— Cast  Mumber, individual  serial number arid

drawing number shall be separated by a /0.
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SELECTION FOR TESTS

Anles  shat)  be submittod in identifiable  batcohes  of
mas i L0OD pos. and sach betch should  comtain axles
from only one cest. The selecticn of arles Tor testivg
a5 specified in clausme & =hall be at the vate of one
anle per hateh oe part thersof.

1+ fewsr than 1% anles are made from  ome  cast, T
ranufacturer  could leavie on gach anle s piecs= of  the
wigre  diameter as the forged end of the axle to enable
tie Purchaser Gr hds Inspecting Authority to select one
pigce from which test pileces may be cut  for  the
spezcified in clazuss &

The Purchas cr his Inspecting Authority shall  select
and  test sueh of the sxrles as  he amay thiok proper to
the estent of the number specified above. Yo ensure the
proper anles being tested , cistimguishing ruomber sl l
be stamped 0 Cast on every ingot made Tram  each cast,
ant every Billet angd anles must ke marked with  the
rumber mf the ingot from which it was taken. The axles
testud s=hall be held to represent the averaas  guality
sf  the anles of the lot presernted from the cast  from
which they weve sslecisd. Each selected test anle or
zale  end pisce shall comply with the following teste
without  further reheating orF sty cther manipalstion
whatsoever, either of the anlesanle end riece selected
for testing oF the protion therveof selscted for  making
the test pieces.

=
L

-
=

m

“akrs mwlwms  Tor testing in the menner  described in
cilause & shall be provided by the Manufacturer at  his
LN RRpENSE .

TESTING

Ternsile Yest

Tersile test shall be cerried ol in accordance with
12,1408, Method for tensile testing of stesl  products
ciher  tham  sheet, strip, wire and  tube  using  the
standard proportional round tensile test piece having &

pauge  length sgual to 5.860 & where A is the cross
secticmal  area ot the test piece, cold machined

longitudinglly from the whneel seat of the anle melectso
in  sceooroance with claase S, The axis of the test
pimce shall be half way slong the radius of the wheel
mEmt. -
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Whern the axle end test pilece is selected in  accordance
with clzuse 9.2 the test pigce  shall be machined
lomgltudionally from  the plece left on the &nle
selected.,

The tensile strength, yvield strength ardg percentaae of
elongatioe  obitained from the test pisce shall be  as
Tollows -

Normalized Quenched & Tegpered
Hltimste tersile stremgth  S50-G50 DL =T
N/ mm2 min.)
Yield strengbh D0 BEQ
(M mm2 i)
Elongation percent{mir.) 22 Z24
(GL%S.&SAIH }
Impact Y-notetr &t 29 den.C 2% 43y

(J min. lengthwise)

Impact Test {(U-notch)

The impact test shall be carried out in accordance with
the  reguiremevts of I8:1499. The a2is of the test
pien shall be half way along the radiuve of the wheel
eext. The minimum impact strength obizined
J at 20 deg. € for nermalised steel and 40
€ for guenched and tenperesd shesl.

e Z%

deg.

Metallographic analvysis

Micro Examination:

The micro mdamination shall e taben from the el le
test epecimern, which is grawsn from  the standard
loration of the wheel sest of Lthe anls. The structure
of normalised or guenched and tempersd axle shall be
uniform  znd typical of the hest treastment aiven. The
sampling Yrequency shall be one test per cast e hieat
treatment batoh,

Grain size

The sanples shall be dreenm from the sane  locaticn of
the tensile test specimen.  The arain ) tdetermined
&%  pay  vequirensnts of 1% 285%, may rot be
than 5. The sampling freguency shall e one
cCast wmer hest treatment batoh.
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Macro Examination

The maoro exanisation shall be taben o the  radisd
suwrface  of the wheel =eal area. Sfte shina.  the
~& o eraminatlon with s magriifi ciowe Tagtr
must not revesl any oi contiraties. The sampling
EaquenCy =hall be one test per cast pEr hEaxt trestment
batuoh,

Chemical Anzlyeis

- B oo

The fManufaoturer shall supEly & opmplete chemicad
amalysis of each cast of the steoel when reguired to  do
o by the Furchassr or  the Inspecting Authior ity . The

Purchaser or the Inspecting Authority shall alse  take
; Trom  one  anle  From every batoh Tor

T

Lhe  wamsd

amalyeis,

QTHER JESTS

The Poarchaser or the Inepecting futhority shall . in case
ot ressomable dewkts, resort to other Yorms of testing
such &5 magnretic particle test, micro examination test
et . s gutually agreed tno betwsen the Furchaser or
Inspecting fuathority and the Manufacturer 1o saticty
that the anles are free from defects of any kind.

RETESTS

Should = test piece fail to meet the reguivemsnts  of
any  test  and should the Purchacsr ar  the Inspecting
futhority consider that the test plete toes not Tairly
represent  the guslity of the Batoty, twe  Further teot
pleces  shzll  be taken for vepsating the test  under
wiiich Tailure had occoured. Hefore taking these test
pleces the baich  of anles,. together with  the test
samples, mecy with the aQreemsnt (=3 the
Furchaser or Inspecting Authority, be rehesl treated,

Showld  sither retest piece fxil to meet the reguires-
. the  batoh of axnles, together with  the teat
= les, may with the soreement of  the Purchaser o
Inspecting Authority, be reheat treated a#gain and  two
further test pisces taken Tor repeating the test  under
which Ffailure had cccursd.  Should eirther of the test
pieces  fail to Tulfil the conditions of the test, the
Baloh of tre anle reprasented shall be rejecteg.

In CasE ot  arles reheat trested  to meat the
reguiremnerite of twltra i3 test (longitudinagl
penetraticonm )  az stipulated im fippendis ‘A clause 44—
£-2-3,  they  shall b resobmitted for testing i

accordance with clausg &, encept chemical analysin,

o
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a.4 The  anles shall mat be rehest treated more tharn twice
Gver and above the nriginal hest trestment,

7. ULTRASOMIC TEST
7.1 11 aules conforning to z1l the mforesaid teste shall

be subjected to ultrasprnic test #nd only thoze passing
this +tmst shxll be sccepted. The method of test a&nd
#tceptance standard shall ke &= given in Appendiy fA.

10, MACHINING OF AaXLES

10,1 shall be delivered rough turned or  machimedg o
= &% veqguired by the Poarchaser. The rough
fmachined  portior shzll be concentyric  with e
lathe rcentres of the axles. The anles shall b2 free
from  injurious tmesi marks. The surface fimish cn the
rough turred or machined axles shall he sz ehown o the
drawing.

e

10,2 Fermanent lathe centres =hall ke smonoth, accurately
machirned  and truly in line with the centres pf +the
atle,

10.X Unless otherwice specified, the whesl seatg sh=ll =13

rough turned  with o oan &llowarnce of S5 gm  owver the
finished diamcter.

1L, SAMPLE AXLE
14 A samples anle of sachk kind, finished complate  as  per

contract drawing shall be approved by the Furchaser o
the  Inspecting futhority before the general  seecution
of  the vder  is  proceeded  with, The gquality of
workmarnship on 211 other axles showld be similar to T
approved sample,

12, INSFECTION
12,1 The Inspecting Authority or the Purchaser shall have
free access to the werks of the Marufacturer at 11

rezsovizble times. He shxll be at liberty +tno inspect
the manufacture st arry  stage, arnd to reject Sy
material  that doss rob conform to the terms  of this
specification. The Inspecting Authority o the
FPurchaser shall  have the powsr to mark or tdeface  in
Some easily distinguishable manmer 1l rejected axles,
but shall rnot be marked v defarsd in such & WM& r e
&5 to render them uwnzaleable to cther rarties,

[ N)

Fower  ebhall  be veEsErved  with the Furchaser or T

Inspecting fAuthority to be present zt, and take sUch
= y F ‘

part, as hie  thinks ik, i &t analysis s

physicalﬁchemical/metmllurgical examinaticms which  +tRe

o
| A
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o
o]
.

o
o

14,

Marofacturer may  undevtakte for bhis ocwn purposges or
unider  thee teroe of th evificaticon, lboth of th
mnlen anbs G Thely  materials, in &1l
marfac ture .

TESTING FACILITIES

wfactarer 21t supply  dree  of
regquired  for testing and =hall
Turrrish and prepare the necessary
surgly fabowy srnd appliances Tor such
~rimd out on X U O RmLSES in arcordences
specificaticon. Failing facilities at hie ocwn
vivig mut  the prescrilk
bear the cost of car

TEwt

Marnaf arturer
el EEwNETE.

the

PROTECTION & FACRING

Journalis

Atter  Aarspection and accepltance shizll =2y
carefully protected with three costs of  Ready Mise

Faimt, trushing bibtuminoces black to I9:7852 or with any
mtheyr esguavalent anti-rust coapountg approved by T hi
Pure ey, Stiwmwirng sufficlient dvying time between ezch

roalt. e Jownals shall then be  furiher  protecited
wiith omimdnoom 0 omr thick  well  fitted  High  Density
Polyvethylene to 15:7324 designated == HDPFE-44-ME

covere it two oend facs and surrounding the  axle  end
collar, Journal &nd shoulder in caee of plain bearing
Ty axies and with & mindimum & omm o thick well  fitted,
arnd cre miwce  High Density Folvethylene Cover
surrounding thee artid stowlder and es
sttt the arlie esnd
sanle odrawing in

mnies as showwn in FIG.2 & 3.

ured  with
in Lhe
roller  bearing  type

0 sCrews

Ante Body snd Wheel Seais

The a=le body armg wheel ate shxll be painted with one
coat  of zinc ochromsts primer to I5:2074 followed by 2
=econd  toat  of  Black Japan to IS 241, allowing
eufficient i for drying hetwuesen BRCh coat. 51
ey te muelt ke ol o oand Tres Trom rust and meolisture  at
T timee th are applied. The axle body and whesl

at =hall Ffurther porotected wilth mindimum S @
thich well tah Dernsity Polyethylene to 1837398
gesignates  as HIPE-54-ME covering, secured with  eteel
Siraps &8 zhown in Fig.4d.

SE

m



IRS:R-14/9%

APFENDIX—p

(Fef.r Clause 2)

UL TRASGMIEC INSPFECTION OF MHEW AXLES FOR RAILWAY FROLLING STOCK

{TRACTION

& IRAILING) HMETHODR Qf JESTING AND ACCEPTAMNCE

o
Pyl
Fi—-4

P=T--3

STANDARDS

SCOrE

The method of btesting and the acceplsncs standar
vt heEreunder shall be used to evaluate 211 Lo pee

Lo o :

T anles of vrziltwsy rolling stook ilarriage, Wigom
arid Erd trailer coach ) &% =tipuld im thim
peciTication.

PUFRPDSE

The awle shall be evalusizd for

Erd—face to ernd-Tace penetrability.

For de nioh mEy e bhacm ol bt

g diavontinuitivs w
k3

EQUIPHMENT

T
15

T

> dnstromznt ussed west be of pulss escho btype.

Tre instrument shall e operated &t 2.0 to
MHe freguenacy Tor bt pantranility test
discontiruity detection.

The dAnstrument may  be used with  various bypes
transducers mamely Bariumtitanate. LY,
o ST

bimte ehto, of 20 to 24 mm dia.or sguivalent ares
probe. Other tvpess and i
Fesnoise Uapak

es of ransducers of sArllar
an Those dzeoribed may bo used with

the approval of the Inspecting Authority.

STAGE DF INSPECTION

ey witrasomivally inspected afier bne
treatment and machining of  the end

of M2 oto TR

{2

INSTRUMENT SENSITIVITY

Thee inztrunent sensitivity shall be adiusted with the
hoelp of & ference block mapufactured from o anle
Towr@ing in the normslised conditicon, and confarming  to
this specificatic. Trhe hioek shall e 504 min Yo .
Tive twoe  end Teaces shall be maxchined paralleld Lo &
Tinish of M3 to . The reference stamdard  shall
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=T
H—h
SRSl &
= Ian Sl

f:[‘

ST

bie w Flat—totloan 5. e hiole drilied perpendicular
to one of the erd mid=radivs to & depth  of
sbout 2% mn suclhy that the Tlat botiom of the hole shall
tarnce of TEL am Troon the other [=ialal

o

e located at & i

i

ToCE.

Bioock tThe
i1 e adius
min Tycan b

ernd face,
Diccombineivy Deteotion,"
oeos semrle plecs of &nle materi

o the prooes,

i

tleamg
Sl runEn D
e Ehran
from L

vy of e
an wrhne ampd itude
g hole  when  proboed
se of  “Longitudinsl
tivity shall be set
vitth perepes fitted

+

e

T

SCANNING

LOMGITURIMAL PENMETRATION (EMD-FACE T4 EMD-FACE)}

setting,., . as described in clause A-
sCermen nanvally or by sutomated

from one end face all produce &
Tomm back rellection froo the opposite eng

MmITI I o
fare.

shxll be dorne ferom both the =nd fesces  oFf

frales whioh

_ it omeet the above reguirsments shisll be
o ted. Hiwz

. the Marmafacturer may, by (RS ART-NE
agreement with  Lhe Purcheser or Inspeciting Authority,
reheat treat ard resubmit for  kis  test.
Rebeat Yrezterd shal ) confoerm to the stipulations

of "Hetestzs”

enzitivity setting escyibed inn clause &-—
st oenall b e ref oeterting ERY
rleces, fTlat bottom holes of sizes  and
ated an o the Tollowing table:

hEeTa kN

3T i Over 75O
Die, of flat-bobttom hole 3.2 & 9.5

The depth rangs of the instrument s=hall be set to  nore
tharn hald the length of ante under test, The arles

ehall e zcanne
coveEring the ma

altermatively from oth the end face
tigun end face ares possible whether by
manual o sutomated inspection technigques.
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The aries shall mot show oy discontinpuiily  Indicatice
enceeding  the levels obtsined from referencs =
bottom holes of size Tor the variows zornes &% ndicat
telow —

o
Tiak—
ed

Fermissibie Size of Disconmticuity (Men.}

it Iz

[

fone

=,

F.B.Hole {dix) 3.2 ftun L4 mim 7.5 mm
Mote: Flease zee Fig.l {(&a) for identificastion of the

EOMEs .

The amplituede of &ll discontivrmaity dndication shall  be
evgluated with respect o distance from  the fest
surface by wrilising eithser  an in-built Distances
Amplitude Correction device 1¥ gprovided in the
instrument or by setablising Distance fmplitueds Curves
{DACY  for the specific instrukent and  transducer  as
destcribed in clauss A7 below,

The gainsattenuator control setting shall b2 the sam
as uveed for the respective zone for establishing DAC.

m

Poales uwnosr test ehall ke redected 17 the amplitude of
&1y discomtinuaity  indicstion  esceesds The levels

indicated in clause H~5-2—-3, resd vt the
corresponding DAC for the respective cone.

LONGITUDINAL DISCOMTINUITY DRETECTION

scribed in Clasuse A
o by automalted

With the sensitivity setting as d
T osbove . snles when scaonmed nanasd

3.1 7

imepecticn  technigue by placing the noroal prebe,
fTitited with porspen plece having diameier of curvatore
to match  the dismeter of axle of the body of  the
anles, shall oot produecs by intermediste siogonal in
betessn initial and bachk sigral obiaimed froan the oiher
wrd  of  trhe diameter of  the  anls,  sugge SﬁiVE of
jormgitudinsl  discontinuity. The axle shsll be tested

thrrswatont thﬁ tength and calibration shall be mads  at
200w depth range -

frle  whdcoh do not meet the above reguilrement, shall be
rejetted

DISTANCE AMPLITUDE EDRREETION {DAC)

The amplitude of wltrasonic indicationn Tor & given
discontinuity size varises wiith the gistance Trom  th
test  surface. It is, therefore. necessary to  have

1
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FErE S Sy

either & in-twilt distanom amplitude corrvection device

o establish DRC our
Reoan The [ak}

e T bhe particular type of axle.
arice amplitude relaticrnship i
bey the ultrascpic  equipment and
woer, it is  mecessary  te establish the DAC for
epecific equipment and transducer combinations usned.

shing DAC for the Ihrese DOones, indicated  in
, fouwr or more refersnce axle cut pieces  Tor
2 - with progressively varying lengths ang with
relevant size of flat-bottom hole drilled petrpendi-
2 af the end fxves on esch piace may be et

stance asmplitude curves drawn for Each  Tone
fov the particulay btype of anle to be tested. Howewer .
ey more than one type of axle is to be teasted, a
commen DEC could be sctablished for el having closs
pewmetry . :

angd the di

fn =ltevnate  method would he o with  erm anle
piece  eguasl to half the lenath of the axle under test
witly the thres we of flat bottowm holes, wiz, 3.2,

L.4 znd 9.5 mm dis. respectively, drillied perpendicilar
g wre of the end-faces and mid-vadios zuitably
diepersed sy oaarsd the centre. Soanning shall e

contirved afisr progressively slicing the aile from the
tpsting end. From the ampliltude irmdicaticons and  the
distance the DAC could be drawn for each zome, and for
the relevant holes.

fy enample of sstablishing & typiocal DRAC s paf ahove
twe methods is given in Fig.l (b)) o 1 {c) & 1{d)s

REJECTION

For ond-face to end—facs penetrasbility test, ses clause
f—t-1—% and clause H—L-1-3.

Ao

continuity test, see clause Ho6-2-

=,
ta

For longitudicral discontinuity. see clauvse H~E6-R-2.

Spurious  echoes  atiritutable to the geomstry of  the
anle cor ground npoise of the instrument shall not be =&
cavge for rejecticn. ’

MARKING
fules that conferm to the above wlirasonic stipulstions

shail  be stamped "UT” on the end face as indicated in
clanse-4,

FRIR-16795
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APPENDIX—A

25 125 MID_LENGTH
A

- 4 _ )
5B

AXLE WITH OUTSIDE JOURNAL
WHEEL SEAT ALL TYPES (PLAIN/ROLLER BEARING)

WHEEL?—%EAR SEAT
FG. 1 ()= ZONE DEMARCATION FOR ULTRASONIC TESTING

OF ROUGH TURNED AXLES
(TO BE READ ALONGWITH THE RELEVANT AXLE DRAWING)

w32 2 o o = o g
se3 8 & 8B €& § g =
I e e O N T A
cce - ol
e S e o i
| |
TTt—1 T 1 [ |
FIG. 1 (b) N
Y 10 9 8 7 1 5 4 3 2 1
B R A oy B
= = : | 1 |— TEST FACE
M LenoH —g o—+ - —- L 41
1143.0
3.2 F.B. HOLE 6.4 r5. Hoe FI1G. 1 (C) 6.4 F.B. HOLE

9.5 F.B. HOLE 6.4 F.B, HOLE

.B. HOLE 8.5 _F.B. HOLE z :

END VIEW AT 762 mm END _VIEW AT Y

N |
SN S

~ ~__ 1]
I | 1 I [ ! 1 ! ]
I 1 1 I 1 { I { | ]
8 ¥ o © @ © ¢ e o @
L 8 32 » 8 8 8 8 g %2
- ~ = [re] 0 ™~ © =
ATTENUATOR SETTING X X 10X 10X 10X IOX 10X IoX 10X 10X

FiG.—1 {d) —EXAMPLES OF ESTABUSHING DISTANCE AMPLITUDE
CURVE FOR A TYPICAL AXLE

JABLE FOR FIG—1(b)
FLAT BOTTOM HOLE DISTANCE OF FLAT BOTTOM OF THE NOTE:
(mm) HOLES FROM THE TESTING. FACE (mm)|: - FI6. 1. “FIG. 1. (c}; INDICATES ,THE LOCATIONS 1 Tu 10
328 76.2. 1524, 254.0 WHERE*THE REFERENcE AXLE-WILL BE
329 R 643 ST ' PROGRESSIVELY, SLICED 'AND TESTED.
::: —— jg;g 835.0 METHOD : OF : UIL-IRASONIC
AL g e e 889.0, 1016.0, 1143.0 w .
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GOVERNMENT DOF INDIA
MINISTRY OF RAILWAYS

(RAILWAY BOARD)

F>mw

CORRIBENDUM No. i OF May, 1997
to
INDIAN RAILWAY
STANDARD SPECIFICATION
far
STEEL AXLES FOR CARRIABES AND WAGONS
{(Applicable to all gauges)

Serial No. R 14695

Substitute the following against clausze 2.1 (1)

“The axles shall be manufactured from steel made by Electric
ar Basic oxygen process. The steel shall be of killed quali-
ty.»

Add the following in secend line of clause 2.1 (ii) after 3
ppmz

"As per standard procedure.®
Add the following clause as clause 2.1 ¢iidi)»

"Nitrogen content in the steel shall not exceed 0.007 per
cent."” ’

Substitute the following against existing clause 22.4:
"Heat Treatment:

All axles shall be either narmalised or oil thardened and
tempered to achieve the mechanical properties laid down in
clause 6.1.3, to guarantee the structural homogenity in the
same axle or axles in the same batch as laid down in clause
6.3.1 and free from distortion.®



5. Delete the existing clause 7 and substitute the Tollo-
wing as clause 7:

"Magnetic Partirle Test:

All axles (in rough machined condition or fully machined and
heat treated condition) shall be tested by the magnetic
particle methed both in longitudinal and circular magnetisa—
tion and shall not reveal any harmful surface defects., The
axles revealing harmful surface defects shall be rejected.

All axles shall be demagnetised after the magnetic particle
test.”

5. Add the following &s clause as clause 133

15. GBuarantee

1%.1 The axle shall be guaranteed by the SBupplier for five
years against any defect attributable to the manufactire and
not revealed during acceptance inspection.

13.2 This period shall be calculated from the end of the
month stamped on the axle.

15.3 In case of axles for new vehicles, the delivery date of
the vehicles to which they are fitted shall be regarded as
the date oY delivery of axles.

15.4 Axles, which during guarantee period show defects
making them either unfit for service or CFEULCLNG (fie:
period of service, wiil be rejected.

15.5 When two axles from the the same cast have failed in
service, or when more than 5 % of the axles from the same
cast revealed defects within the above conditions, the
Purchaser shall have the right to reject the whole%& st.

N\
15.56 Rejected axles shall be made available to the Supplier
with a view to their replacement or reimbursement.

XXXEXRRXX

—1p -



GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS

(RAILWAY BOARD)

(SRR

CORRIGENDUM NO.2 of SEPTEMBER, 1999,
TO '
INDIAN RAILWAY
STANDARD SPECIFICAION
FOR )
STEEL AXLES FOR CARRIAGES AND WAGONS
(application to all gauges)

serial NO. R 16-95

add the following as clause 2.4.5.

The axles can also be manufactured using concast bleooms.
when manufacturing axles from concast blooms a minimum reduction
ratio of 3:1 is to be maintained.

Add the following as clause 7.1, 7.2, 7.3 & 7.4

The acceptance limit of surface/sub-surface defects is given
.below:

7.1 TImperfecticns not acceptable.

7.1.1 Transverse/circumferential seams cracks or laps of any
depth (indeterminate) on axle surface.
7.1.2 Longitudinal discontinuity (hairline, stringer, f£ine

seam) in machined fillests.



7.2 Tmprefections considered acceptable.
7.2.% Journels:

7.2.2 Fine longitudinal discontinuity (hairline, stringer,
fine seam) on surface 1if:

Nor extendted on fillets.

Less than 19mm individually.

Toral length of discontinuity (6. 5mm & more) less than
5 lram.

7.3 Wheel seats:
7.3.1 Lengitudinal seams 1if:

Not extended on fillets

) Tndividually not more than Simm long.

1) Total length of imperfection (6.5mm to Slmm) ncT to
exceed 105 mm.

7.4.1 Longitudinal discentinuities (hairline, stringer, £fine
gseams) if

Al

(i3 Not extended Lo fillets of wheels/gear seat.
(ii} Individually not more than 38mm.
{1z} Total iength of disconcisuity not to exceed 28.lmm  in

any 305mm.

Delete Claugse A-6-3 of Annexure-A and substitute the fcilow-
ing as B-6-2.

A-6-3 Longitudinal discontinuity detecgion:
a-6-3-1- Depth range caiibration - The ultrasonic flaw dezector

is to be calibrated for 250mm depth range {longitudinal
wavelwitn the help of a portien of approx.z00mm diametsr oz
thickness and length 150mm. A 3.2mm dia flat bottom hole 3shall
be arilled perpendicularly from thicknesg to 2 depth of Z:.2mm.
One zers degree prope fitted with perspex bdlock naving ccacave
curvature corresponding to axle diameter shall ke used. adjusz
the depth and delay control knok so that on-set of the batk re-
flecticn from opposite surface shall appear at 8 norizontal main
scale division. fach main scale division thus will repIasenc
2smm for longidutinal wave.

L



A-6-3-2 Sensitivity setting - Place the zero degree probe
-fitted with perspex to the diametrically opposite side of the
flat bottom hole. A echc at 7.5 horizontal scale division will
appear on the screen. Adjust the gain. level to achieve the echo
height to 60% of the vertical scale division. This gain level
should not be changed during testing of axle.

A-6-3-3 Acceptance griteria - Any flaw echo having amplitude
60% or more and of characteristics indicated below

shall be a cause for rejection.
a) Any longitudinal defect of length 75mm or more located in
the body of the axle or 50mm Or mMOre under wheel seat and journal
region.

b) Minimum distance between TWO successive isolated
defect 200mm or less. T

¢) More than 3 isolated defects exist throughout the
axle. .

d) Flaw of any length located between surface and mid radius of
the axle.

* x * *x Kk Kk X



Government of India

Ministry of Railways
(Railway Board)
S

E
A
L
Corrigendum No. 3 of April, 2012
To
Indian Railway
Standard Specification
For
STEEL AXLES
For
Carriages and Wagons

(Applicable to All Gauges)

Serial No. R 16/95

Clause 5.1

Replace 100 nos. by 140 nos. at first line.
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OUTER FACE OUTER FACE

DETAILS OF ‘X’ FOR
MARKING ON LHB COACH WHEFELS

NOTE: ONE_END OF AXLE

1. WHEEL DETAILS

.1 TO BE HOT/COLD STAMPED OR MARKED BY ELECTRIC ETCHING IN 10 mm LETTERS ON
OUTER FACE OF THE RIM OF ROUGH TURNED OR FINISH TURNED WHEELS.

.2 FOR LHB COACH WHEELS, STAMPING SHOULD BE DONE ON OUTER FACE OF THE HUB.
PARTICULARS OF S.No. 1 TO 4 SHALL ALSO BE STAMPED ON OUTER HUB FILLET AT
LOCATION MARKED AS °X’, FOR EASY IDENTIFICATION IN ASSEMBLED CONDITION.

2. WHEEL CENTRE DETAILS
TO BE COLD STAMPED OR MARKED BY ELECTRIC ETCHING IN 10 mm LETTERS AT THE HATCHED
LOCATIONS ON OUTER FACE OF THE HUB.

3. AXLE DETAILS
.1 TO BE STAMPED COLD OR MARKED BY ELECTRIC ETCHING ON BOTH ENDS IN 5 mm LETTERS
LETTERS IN CASE OF ROUGH TURNED OR FINISHED AXLES.
.2 TO BE STAMPED IN 10 mm LETTERS IN CASE AXLES ARE SUPPLIED IN AS FORGED CONDITION.
4. ASSEMBLY DETAILS

TO BE STAMPED COLD OR MARKED BY ELECTRIC ETCHING IN 10 mm LETTERS ON THE OUTER
FACE OF THE WHEEL/WHEEL CENTRE HUB.

OUTER FACE OF WHEEL/WHEEL

STAMPING PARTICULARS

MANUFACTURER'S CODE

YEAR OF MANUFACTURE

CONSECUTIVE No.

BATCH No.

AXLE DETAILS

INSPECTOR'S APPROVAL STAMP

WHEEL/WHEEL CENTRE AND

‘UT" FOR ULTRASONIC TESTING

MANUFACTURER’S/WORKSHOP'S CODE

DETAILS

ASSEMBLY

MONTH AND YEAR OF ASSEMBLY

OO N ||| HN|IN| =

PRESSING ON PRESSURE IN TONNES

PCD OF STAMPING OF DIFFERENT

WHEELS

TYPE OF WHEEL

PCD OF STAMPING
ON RIM

COACHING
WTAC3—-0—2—-301
T-0-2-622
W/WL—1660
MG/T—0—1—004

788
788
788
610

mm
mm
mm
mm

WAGON
W/WL—4764
W/WL—4771

WD-89025/5-5

WD-89025/5-9

870
780
830
960

mm
mm
mm
mm

CONTAINER FLAT
CONTR.—9404-S/13

755 mm

SOLID WHEEL FOR EMU
Sk—K4004

842 mm (FOR MC)
832 mm (FOR TC)

5. IT_IS MANDATORY TO STAMP THE RESPECTIVE MARKINGS AT THE LOCATIONS INDICATED ABOVE. CENTRE HUB
@ S /21/09 DETAILS OF X' FOR ADDITIONAL MARKING 12/09
/21/0938 2 S EES 5550 WO 12/ 09UPERSEDED B
©® | ——[s5/15/00 NS AT B, BN ST 0 = J10/09SUPROEDES:
®|--|ss/01/086 DRAWING REVISED 1/06 oy RavAN
@|--|ss/13/03 DRAWING REVISED 3/03 D] ERE BRANDING DETAILS
®|--|ss/3/02 DRAWING REVISED 2/02 S
@[ --|co/17/99 DRAWING REVISED 8/99 US| —— ON WHEEL & AXLE
®|--|cp/s/97 DRAWING REVISED 9/97 R.D.S.O.
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