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SPECIFICATION OF ARMATURE SHAFT FOR
HITACHI TRACTION MOTOR HS 15250 A.

0. FORWARD:

0.1 Thas specification is prepared for manufacturing proof machined Airmature Shaft
Lor Hitachi Traction Motor to Model HS-15250A made out of alloy steels intended
for use in 6,30 KW, 2150 rpm.(.nax.) Traction Motor.

5.2 CLW would like to purchase the component in forged & rough machined condition
to Drg. No. 3TWD 095, 010 (latest version) from Indian Trade having expertise
and experience in this tvpe of work.

0.3 The tenderers are requested to study carefully the Drawing and Specification
before they submit their offer.

0.4 The tenderers are to note that CLW do not undertake to supply drawings fr
forgings. necessary jigs. fixtures and tools. tem plates and/or process sheets or any
other such details. CL'W may, however, comment/suggest alteration/modification to
the suppliers, drawings and methods if required during the mauunfacture. testing /
inspection of the prototype and/or use of the material in CLW producticr

1. SCOPE.

1.1 This specification covers the manufacture, testing, inspection, packing and sepply
of foreed and rough machined Armature Shaft of Hitacht Traction Moior wvpe H5-
13230 A manufactured at CLW before their application in the Motor.

2.0 SPCIFICATION:

11 Alloy steels shall confirm to BSS-970, Part-3 1991Grade 826M31 and shall be heat
treated to condition “ V™. (Hardness between 300-330HB)

30 MANUFACTURING METHOD:

3.1 Muaterial to be used:-

(a)  The material shall be procured from the Killed bloom and must be free of flow and
Crack.

(b)  The Ultrasonic test shall be conducted and acceptable products shall be used.

(¢) The material must assure the cleanliness of less than 0.15%
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3.2 MANUFACTURING PROCESS:
(a) a! must be obtained in

The following shall be the standard. If different, approv

Hot strai;h—P“‘
tening . Stre.}s

Lf_elie

Proof 7 _]1

machiniig i

writing from the purchaser.

e
| .
—————— | Pre-heat ] Hardening

e -
lﬁnrgmgl‘_# Annealing treatment &
| machining l Tempering

-

| — R E

Not
Bend

DTS CRE e

|

(b) For the bend of less than 1.5 mm after hardening and tempering. the

straightening and stress relief are not required.

3.3 FORGING:
'he forging shall be done
attention shall be paid to the overhe

so that the forging ratio shall be 38 (Ingot) or ngher.
Utmost ating so that there shall be no serwus
oxidation and decarbonization.

#§ — Notation for solid forging.
()riginal Section

Forging Ratic for solid forging =
Reduced Section

4.0 CHEMICAL COMPOSITION:
The chemical composition and Mechanical properties of the material is as e s

§26M31 of BS 970, Part-3"1991.

FREEDOM FROM DEFEC TS:

"
o=
-

m piping, harmful segregation and other

Internal Soundness: T'he steel shall be free fro
to be given from hot top ends to get raw

internal defects. For Ingots. sufficient discards
rial (steel ingots) in clean condition.

-

maite
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Blooms. billets, stah and block bars intended for application of hot forging and
subsequent proof machining shall have a high standard of surface quality and the
surface conditioning shail be such as to reniove defects detrimental to end products.

6.0 MECHANICAL PROPEXTIES:
The Mechanical propesties shall be as per BS:970 Part-2"1991.

70 DIMENSIONS:

7.1 The dimensions fu rnished 1 the relevant drav ino enclosed to the CLW's tender
enquiry are for proof rachining after forging.

7.2 CENTRE HOLE: The Armature Shaft shall be provided with Cenier hole at both
cnds and the dimensions and shape shall be as specified on the draw ing.

50 HEAT TREATMENG :

8.1 Heat treatment shall be carried out in a Furnace which must have a calibrated Time -
femperature Graph recorder for verification. Soaking temperature as per
BS:970°1991 and soaking time for Annealing & Quenching Shall not be less than 2 an
hoer per inch of major dinmeter + Thour and Tempering shall be carried out at above
27(°C . The soaking time to achieve the desired properties shall be at the cate of Thour
per inch of major diamewr of Shaft. The Instruments used for measu ring temperatuse
in the furnace must be calibrated annually. This calibration oi Thermocouple used in
the furnace shati also to be calibrated annually to ensure correct soaking &
homogenization during heat treatment.

The quenching of the shaft <hall be done in worm oil, preferably wround 40°C.

8.2 1he heat treatment curve with the contents <hown in table-1 shall be prepared and
submitted in dcopies.

TABLE-]
CONTENTS OF HEAT TREATM ENT CURVE

Heat ¢ quipment to be used Recording Item Checking
treatmernt method |
Annealing  bLiectrical Resistance Furnace Temperature and Thermograph |

- Cooling rate

CPREPARED BY: CHECKED BY:
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Hairdening | Heavy oil refiring furnacs " Time and - Thermograph
w temperature of and Hardness
‘ soaking Tester
o | | | |
Tempering | Indication of heavy oil burning or gas = Hardness and Thermograph
burning tempering and Hardness
temperature Tester.
Hot 7 Straightening L.og book/ Process = Straightness
Straighteni sheet
ng.

B R S = ) — S
Siress " H.T Furnace Time Thermograph
relief Temperature

| Cycle

8.3 The heat treatment pattern as pei table-2 (The water quenching must be approved in
advance).

8.4 For the deformation of less than 1.5 mm, after hardening and tempering, the
stiaightening and stress relief are not required.

8.5 Standard holding time is 1 hour per diameter of 25.4 mm.

TABLE -2 :
HEAT TREATMENT PATTERN

Material  Item 'Norma | Anneal-  Harden- | Temper | Strai | Siress relief |
| -lising | ing ing -ing - ght- |
! | | 1 = | N | cningi !
Heat | 820°C to  820°Cto  570°C | ___ | *7Tempering |
treatment | 870 °C 876 °C to | Temperatur
temperatur | 670°C e minus !
BS-970 e j - 30°C
826M31 | |
Holding } \
Tine | | | |
- Cooling ‘ Furnace | Oil Water | “ Air cooling ‘
method i ' coeling cooling cooling

Cooling
. specdd
' PREPAKRED BY: |
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This stipulation is a guideline. The actual femperature for stress relieving shoul?
be judicially selected so that the mechanical properties and micro-structure do

not adversely affected.

9.0 TESTS AND TEST METHODS:

9.1 Mechanical properties shall be deiermined on the test piece collected from the test
prece attached at the end of main body for each melting and heat treatment batceh
and the values should be as Clavse 6.0. The Testing machines must be calibrated
annually to get the corvect & uinsually accepted report.

9. LT Thesize of the test piece in Tension Test piece and Impact Test picce.
9.1.2 The outside diameter of the test piece attached to the main body and the rest piece

collecting diameter <hall be as specified in the drawing. The outside diameter of the

test prece shall be same as the diameter of the roughly machined main body
dimension shown in Fig-1.

9.1.3 The hardness shall be the surface hardness of the main body und the main body
surface hardness measuring position is as specified on the drawiag.

TENSION TEST PIECE IRST PIECE

IMPACT TEST PIECE MAIN BODY DIMENSION

Fiz-1. Size of the Test Piece Attached to Main Body and Test Piece collecting Position.

9.1.4 The harduess is the surface hardness of the main body and the hardness of the rest
piece shall be the reference value.

9.1.5  The yield point is the proof stress at tension set of 0.2%,. (ll sharp vield point s nog
observed)

PREPARED BY: CHECKED BY:
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9.2 DIMENSIONAL CHECKS:
The armature shaft after rough machining shall be inspected for dimensions to the
relevant drawings. The suppliers shall provide the necessary measuring instruments,
cauges, templates ete. for the purpose of inspection.

93 (MEMICAL COMPOSITION TEST (Product analysis):
I ke chemical composition of the shaft shall conform to the requirements given in
BS: 970, Grade- 826 M 31.(Permissible deviation shall be as per BS: 97¢,1991)

9.4 GRAIN SIZE:
The austenitic grain size of the Armature Shaft shall be determined in accerdance
with BS EN 1SO 643 or ASTM E 112 (Method of determination of the austenitic
orain size of steel).

4.5 INCLUSION CONTENT:
The inclusion content of the steel shall be tested as per ASTM E 45 method A Chart

| and the rating shall be 1.3 A B C D (max.) in thick and thin series.

9.6 MAGNA FLUX TEST:
I'o determine the eracks of transverse nature and not very deep, magna flux test
chall be done at the firm’s premises on 100% shafts after proof machining and heat
treatment in presence of CLW’s inspector.
AL i e o o e oy i
9.7 ULTRASON!L TEST: : SGALJPEQ; Ml bedtyg o bsirdoggy? By
: _ : LS/ sipslyy | REV-T/MAY- 2013
> Supplier shaii carry out Ultrasonic Test on 100% Proof machined Shafts Test
results/ records shall be shown to the Inspecting authority as per stipulation ir the
P.O. However. CLW shall also carry out Magna flux Test and Ultrasonic test before
using these shafts on the shop fioor. If defect is noticed that shaft has to be replaced
by firm. '

(L
\" 4

r
(=

9.8 RESILIENCE TEST /iIMPACT TEST:
Resilience  Tinpact test shall be carried ont in presence of CLW’s representative 20d
the values shall be recorded. Any value less than 70% of min. value is treated as

rejection.

9.9 HARDNESS:
Hardness test shali be carried ont on test coupons as well as on the 100 %o proof
machined sha't forgings and valees shall be recorded. The vatve of hardness to be
between 3t o 330 HRB -

I PREPARED BY: CHECKED BY: |

e i
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10.0 INSPECTION CONTENTS AND CRITERIA -

10.1  The inspection contents and criteria are shown in the following table.

Inspection contents and criteria

No laspection liem Inspecting Contents Criteria L
e Instrument : L b AR PR N
i.  Comparison in Comparison in detail ' Delivered product must |
detail with with the inspection report ~conform to the inspection |
inspection report submitted by the supplier | report aad the contents
- must satisfy the specified
_ ~value. & |
2. Visuval inspection  Visuoal Check to see that no No harmful detects shall |
harmful defects as be found. i
forging crack or flow on ;
4 ~the surface . =3
3. Dunensional Scale Measure the dimensions Dimensional tolerance %
mspection vernier specified on the drawing
gauge and ordering 1
specification shall be ‘
_  satisfied. |
4. Hardness Brinell Measure the Brinell Clause 9.9 must be 5
measurenent hardness hardness after proof - satisfied. 1
tester machining |
5. Tension test Amster Measure the vield point,  Clause 6.0 nust be i
tension tensile strength satisfied. l
tester or clorgation and reduction | '
similar in area
| L(UT™M) | ” Pt
0.  Impact test Charpy Impact value is measured X‘
impact on the test piece taken out -do - ‘
tester or of the same material as :
L  similar | foritemNo.S == _l ot S, 22 St
7. Chemical Ladle analysis values are | Specification in clause -.0
_ ' used - must be satisfied. <1 gl
8.  Magnetic White i) Shaft energization i) There shall be no open
particle lerosene flucrescent magnetic streak fissure. ;
inspection ‘ particle inspection. The ii) There shaii be e Mow ,
energizing currvent is 700 | that crosses 1hie¢ axia’ |
PREPARED BY: CCHECKED BY: 3 | ;
e o S
P S.BANLKAYE-I/D& o ‘ ‘ |
C S.BANIKATE-/D&D SEE/TMD ,\2 Zlsis ;/?; 5 |
; SFECIFICATION OF CHITTARANIAN LOCOMOTIVE WORK'S a LT ERATION
ARMATURE SHAFT YOR CHITTARANJAN
HITACH!I T RACTION MOTOR | ‘ ‘
CTYPE-HS-15250-A | NG. 4 TMS .1#195. 005 REVY © :

DATE: QL4/4526i0 |
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25 mm.

ii) Working sensitivity
must be such that a flow
of 15 to 100 Y. can be
detected.
iii) After completion of
testing. demagnetization
must be made to less than
10 gauss.

g Ultrasonic flow Standard test piccc
detection 1.Frequency S MHZ
2.( ouplant machine oil
1/;;\ RELTED 3.Total sensitivity radial
"\\J: A e direction V13520 80%
4. Al Tace orthogonal flaw
e " detection is adopted butitis
g == owitted for the difficult
i s shape.
1) Non-metallic Microscope  Microscopic testing method
inclusion for the non-metallic
Y WS ARG S ~_inclusion in steel. 5
11.  NMacrostrucaare  Macro-structure dctcumu
_ ‘ method of steel.
12.  Mierostructure &  Microscope Shall be checked after
Grain size quenching & tempering.
13.  Transition Charpy The temperature range is
temperature impact tester  -50°C to +50°C and
or similar measuriig points are -
50°C,-20°C,0°C +20°C &
+50°C.
14. Bending fatigue  One fatigue 1) Bemlmo fatigue limit

limit not S-N
curve

tester at 107 times is sought.
2) Number of turns shall
be reported by the

maker.

' PREPARED BY:
1 o=

S
| SBANIRAJE-I/D&D

| CHECKED BY:

CSEE/TMD SE/“\\T\U

| SPECIFICATION OF

ARMATURE SHAFT FOR
CHRITACHT RACTION MOTOR |
| TYPE-HS-15250-A
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| |
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" iv) Length of one flow !

1.Bottom echo shai! be
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“to 1000A pcr diameter of ‘ T direction at 43° or more ’

m) There shall e no ﬂm\ '|
oi 3 mm or larger at the
corner

must be less than ;
7mm,total length of flows |
less thap i4mm and no. of
flows not more than 4 per

10x10 ¢m. f

saturated 2 er-more times in
the radial directon.

2.Flow echo mu=t have the |
ratio of less than 0.3 against |

" the transmitted pulse.

3.F1/B1<=10-30" must be

| continuous.

4. Continuous length shali
be SO mm.

F1|L|e shnukl be no i

|

There sheuld be no

detrimentat cefect.

abnormal structure. Free |

| ferrite content less than 5%

|

ASTM G/S no. 6(min)
Britile rapture 50% is the
transition temperature.

~1)The target for the bending }

fatigue limit is tensile i

| strength x 0.5 or more. |

| CHITTARANJAN LOCOMOTIY E WORKS

2) Data shall be submitted. ||

ERATICM

el |
|
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1.0 INSPECTION:

11.1 The successful tenderer shall have to submit prototype in one or more than one stage to
the competent eetaienl authority of CLW/Chittaranjua before undertaking bulk
precuetios suppiy . The imtiad prototype may coasp rise of one number and te be
Ol e By a larger prototy pe ot of 6 12/18 Nos us per the requirenent of

P CE WIOR, Prototy pe test will be required for 1 suppiy ont

Py real tec o safficient quantity of integrated smnple to oe supphied o

C LMD O WICR before peototy pe tuspection The west prece shall fy grated s

Cuvend wathoa. effecting heat treatment i presence of an authorized reprosentatic. ol
Dy CEF DM Phe method of the forged shaft tor the purpose of chemicat anaiy s
st et naeal fests inetuding re-tesis shall be in accordance with the et ol

aepiang o ulloy steels

’
et eafer the orotory e tor tespe o and teat an b o’ b a o
' o P CERLTAMD el AddLC & M/ CLW TRI/Weni Beama < TUIS3E Yoo
sy e ! wetessde vy faciiitios for msnection and testie, Al tho w ¥R
doere! eeossney By ohe setborized renvesentative of Dv.C R Edh) te sa o o
g aeaed vest or teint of the prototyoe samples af Chic  Sanean, tha nitwe
panee (e Sy ;1\ (UICHRUST meuns,
LI S W O PTALE T\ { AL teied w the desiga wed vorisunship of vhe companent ol D
Sl WL or the test o ens bile the maufactever to weorporat the nevess
elorve btk supoly i commenced witibou! atfeciing the prunrantesd
Focoy ar werlormanes charactersae
inontier shat gn'n-u.'t' aii faeilidies to ihe specting av hon o m Lgs AVE RS (O
vl st Uhe compouent st variou:s staees of manaiaciece ot 50 T GOV
P we teoriae e sporaral by te nurchases of the dosign, draw g ot ponaniym shaht
e won chsolve the supplivr of Gis vesponsibility gader the ey of confrant 100 ke
Sapitin
! Ve supniier shait net offer cay item of serfes production tothe fegoeting ndem
hocize  ander the contract, unt! e protatype has been Dasdls perana
S 08 ‘il { y
o
BANIILIE-FH&D .
G SR Al £ 2
SPECE CLITTARAS PN EOOOMNTEET L, WK B
o RN F. slial ‘ ¥ YA o
4 . ’ . .l.l s 3
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11.8 Routine inspection.. The supplier shall offer the material after proof machining to

the Inspeciion authority as per stipulation in the P.O for dimensional inspection. G:{‘
Before offering the material for inspection supplier shall carry out Ultrasonic Teston L/
100% proof machined shaft and Test results / records shall be produced to the A3 PER RDSO

Inspection authority. During Inspection Test piece to be coliected at random and ”C-‘l_‘i“é OF PROCE-
Stamped & Sealed sample to be sent to CLW/CRJffor metallurgical Test. T\Q"‘ me- 149/
LOR NATBL ACCREDLATED LABORATORY ‘
11.9 Supplier has to submit original inveice for procurement of Steel for forging.
of Steel procured must be in correlation with no. of shafts as per P.O.

REV-1/MAV-2013

1110 splitting of the tendered guantity between minimum two tenderers is likels to be
restored. The tenderer may however indicate their minimum aceeptable (quantity.

2.0 MARKING:

121 Fach Shaft shiail be legibly marked with the following information at the end of he
shaft with Hand steel punch.
i) Grade ol steel
i) Number of ideutification mart by which it can be “raced from which metal tw i
made.
iii) Manufacturer’s initial or trade mark

122 Uhe Armature Shaft complying with the requirement of this stanuard will be aiter
inspection, legibly marked with an acceptance by the purchaser’s inspectoi.

(3.0 INFORMATTON TGO BE FURNISHED BY THE TENDERER:

13.1 While submitting the offer the tenderer shall furnish the t:ilowing informatioa-

a) List of M&P. Test facilities and manufacturing process sheet.

b) Details of materia! offered and source of raw material 2ad "o grade.

¢) Quality Control System and Quality Assurance Plan adepted by tenderer.

d) Heat treatment furnace calibration certificate. shali be submitted alcngwith the
offer.

¢) All Mechanical testing equipments calibration certificate shail be submitted
alongwith the offer.

i Past performance for similar type of item.

¢) Tenderer may furnish additional details / information as relevant to establicl
their capacity to undertake the manufacturing of items covered by tis
specitication.

h) Terders - shaii also furnish all the relevant details as asked for in BTO
DOCUMENTS without fail.

| PREPARIED BY: CCUFRCKED BY: | :
e [ S
“ BA IR -UD&D 9 | s aheh
SRR | seerrve 52 ALSW T R 45 it
CSPECITIC  TTON OF | CHITTAR: % "AN LOCOMOTIVE WORKS | Aj i ERAY
ARMATURE SHAFT FOR CEITTARANJAN
FITACHT TRACTION MOTOR |
TN PE-HIS-15250-A L NO. 4 TS 025 D05 REV.DY
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®
i) Clause wise comments have to be furnished by the tenderer. Vague comments like
“poted™ and “understood”™ are not aceeptable. Compliance have to be clearly
stated. otherwise C LWV reserves the right to reject the offer.

14.0 PACKING:

141 The component shall be suitably packed to prevent traasit/ long storing da'nage.

142 Uhe component shall be coated vith anti-rust grease after inspection and passed.
14.3 Grease component shall be wrapped in polythene paper followed by cerrugated
paper.

144 The weapped component shall then be sealed in thick polvtheane bag.
14.53 The sealed compenent shall be finally packed in wooden erates/Boxes filled with
saw dust to preveut transit damage.

15:-0 Me%al&.umy ok Yesting fom proko}YPQ ,SUFPQ;QS shall
foe cammied out by Dy.C.c-x™M/CLW/CRT OR NABL
opproved Labonatomy fon eshich somple to be dnaom,
,sl-o.mpedL 2 sealed »by au‘:?\en'\z,ei nepresentokive o}
Dy CEE[TMD/CLW/CRT amd £om bulk supplies me%ulluuﬂacal_
test ahall foe dome Ly Dy-C-C-&M[CLW[CRI OT NABL
opproved. Loksnatony, ko be orinessed Joy ovkRonised
pepresentokive of CLW Zomak Tmapection celhs

CPREPARL D BY: CHECKED BY:
s\ | =2 1
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SPECIFICATION OF CHITTARANIAN LOCOMOYIVE WORKS - A TRERATIC
ARMATURE SHAFT ¢OR CHIT VARANJGAN
CHITACH! TRACTION MOTOR
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