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. : . C-9505(Revised)

SECTION-A

: SCHEDULE OF TECHNICAL REQUIREMENTS FOR ENHANCED CAPAZ:Y (ALLOY
STEEL) SCREW COUPLINGS USED ON RAILWAY COACHF:

1 SCOPE

This schedule has got two sections i.e. Section-A and Section-B. Saction
the technical requirements, methods of sampling and tests for screw coupling used
in BG coaches. Section-B covers schedule of infrastructure requirements for
manufacturing, testing faciiities, quality control requirements and inspection.,

2 MATERIAL

-A covers

. 2.1 The h’naterial shall conform to grade’ 35MnsMo; of 1S: 5517-93 with the following

additional requirements: t

3. MANUFACTURE
3.1 wigkhe steél shall betmelted in Electric Arc furnace followed-b

' ésu:umwm?’fﬂe'.molt‘e_n metal shall be degassed through*vacuum
ensure freadom from harmful gaseous content.

y secondary refining.
‘degassing arrangements to

3.1.1 The hydrogen content:in the liquid steel shall be 2 ppm max.

3.1.2 The sulphur and phosphorus content during ladle analysis shall be 0.025% (Max.)
each,

3.1.3 The size ofingots or concast billets for the given size of the finishcd rieel product
shall be such that a minimum reduction ratio of 8:1  from the miinimum cross-

section area of the ingot or concast billets to the maximum cross-géction area of
. the product is ensured. o

3.1.4 Elements not mentioned in IS: 6517-93 shall not be, intent[onqlly or otherwise,
added to the steel. ' '

3.2 CHEMICAL COMPOSITION

3.2.1 The ladle analysis of steel, when analysed in accordance with IS: 228 shall be to

IS: 5517-93 Table-2 read in conjunction  with requirements detailed in  clause
Nos. 2.1.1.2 and 2.1.1.3 above.

-
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. o C-9505(Revised)
33 FREEDOM FROM DEFECTS

3,3.1 The screw couplirigs and/ or spares such as bent coupling links, pins etc. shall be
free from harmful surface and sub- surface defects, which may imp:iir the end use
of the product. When ingot practice is adopted, the internal defesis of steal, as
evaluated by macro etching test as per 1S:11371-85 shall not be worse than S-
2 (Sub- surface), R-2 (Random condition) and C-2 (Centre segregation) as per
ASTM E-381. When continuously cast billets/blooms are usad, the internal
defects of steel, shall not be worse than SB-2 (Sub-surface blnve-holes), SC1
(Sub-surface cracks), CS-2 (Centre segregation) and CL-2 {Centre looseness) as

per 1S: 13352-92 (Stock for forging produced from continuously cast blooms, billets
and slabs Spec.)

vl

3.3.2 During processing the billets, blooms or slabs shall be conditioned to remove

injurious surface defect, provided the depth of conditioning does nol exceed 1 mm

for every 15 mm of concerned dimension, upto a maximum depth of 20 mm,

-and provided that'the width of the conditioning is at least four times its greatest

. L, depth; except that in case of slabs, theidepth of conditioning. on the wide surface

may exceed:this.allowance by 50%,.upto a maximum depth of 20 mm. The

maximum depth of .conditioning on two parallel sides at opposite locations shall not

exceed one and half times the maximum allowed for one side. The transition

between conditioned and non-conditioned areas shall be gradual. All heavy.swarf

and/or slag.shall be.removed. After removal of surface .defects from:the billets,
§ .o Magpetic particle-testing and ultrasonic examination. may-becarried out-on.all the '

: billets to ensure:freedom from surface defects and internal ‘defects raspectively.

! -Standard for tessting method and acceptance criteria may'beprepared and*-RDSO's
’ appraoval obtained.

RN S8 27 P A 7 R Al .0 T A N T T 2SS T e g ey e
.

v

3.3.3 In special cases, particularly where it is necessary on large material and is not
injurious, greater depth of conditioning may be permitted by agrisment between
A the Purchaser/Inspecting Authority and the Manufacturer. The method of

conditioning employed for removal of surface defects shail be such that it does not
impair the properties of the billet material. '

3.3.4 The Manufacturer shall be at liberty to choose the method of conditioning, subject
( BE to prior approval of the Purchaser. '

34 The raw rﬁa_terial shall'be procured from RDSO approved sources orily. Complete
details of chemical composition and other tests shal| be obtaiped from steel maker
and shall be produced to the inspector, I

T v

3.6 The screw coupling assembly shall conform to RDSO/SK-990111 with latest
alterations.
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' “the drawing. After assembly, each screw'éoupling must pe 1l
- practice and screw bothiin and out to the fulll8ngth of the trave|.

trunnion-L.H thread tobe'heat treated in assembled conditi

- proof load testing ass per clause 7.3.3. For spare parts lot sjze

T Q;;sﬁosme'vised)
QUALITY OF SCREW COUPLINGS -

The link, bent coupling link and trunnic
f the weight lever must be gplit to prevent

opening / closing up reasonably for insertion of the trunnion. After fitrvent, arms of
the coupling link to be.closed. The marking of the raw material
on itam No,1,2,3,5,6,& 8 of Sk.99002 to be&frictly done in tHe

HEAT fg;ATMEN_m=f(ﬁfa;denlng & Tempering) o R

54 mﬂ?f‘]q:gggtg,‘w;-céup[ing;‘_c::_ofmponents i.e., link, screw, pin &“-"t‘r—'i']‘ﬁh"_iﬁnﬁ?vim R.H thread

shall.be heat treatsd Separately in a component wise batch. Benticou::.iing ik Gith
threads of the screw and trunnion should be given suitable protective masking to
avoid any damage of the thread during heat treatment. Heat treatment cycle
should be as per, procedure given below to meet the requiremenis sfipulated in
clause 6 of this ST -
i) Put the above components in the furnace at temperature lower thun 500°C.
i) Heat it progressively upto 860°C in minimum 2 hours. : |
iii} Soak at 860°C. Soaking time should be as per the thickness of tiie: component
iv) Quench in circulating oil, '
v) Temper at 550-650°C followed by n
per the thickness of the component

SAMPLING

ormai cooling. Soakihg time should be as

Screw coupling assemblies, spare parts shali he offered for inspection in separate
lot. Lot size for complete screw coupling will, however, not to exceeri 100 screw
couplings. Two nos. of sample shall be drawn from the Iot for conducting test as

perclause7.107.3.2  and remaining screw coupling shall be subjected to
shail be of g

maximum of 300 Nos. or part thereof from one heat treatment batch.

page 5 of 14
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- Structure.should be tempered martensite.

CATTEEET

C-0505(Revised)
TESTS '

Chemical Tests

Chemical Composition

Ch'emical composition shall be checked on the finished products. The.variation of
this chemical apalysis when compared to limits specified in 1S:5517-93 Table-2,

read in conjunction with the requirements detailed in clause Nos.3.1.2 and 3.1.3
shall conform to clause 6.2 of 15:5517-93, @

Metallographic Examination

Inclusion Ratings

The inclusion rating level of steel when delermined as per IS: 4163-22 {(Method for

:~+ determination-of inclusion content-in steel by microscopic- methcd; shall not be
-worse.than 2.0°A, B, C, D in thin and*1.0'A, B,'0, D in thick serles. .

Micro Structure:

Mechanical Tasts
Impact Test - -

One coupling per lot shall be subjected to impact test by the Puichaser or the
Inspecting -Authority, and must withstand not less than three blows wach of 1500
kg meters intensity without fracture. The toial extension after the “rd. biow shall
not exceed 50 mm on the whole of coupling or 3 mm on the screv. Testis to be
conducted on a impact testing machine having minimum capac:v of 2000 kg
meters. The sample afler testing shall be destroyed by oxy cutting i1 the presence
of purchaser/Inspecting Authority. '

Destruction Test

One coupling per lot shall be tested by direct pull and it must not break with a load
of 130 tonnes. For the purpose of this test, the coupling chosen shall not be ihe
one previously subjected to impact test (under clause 7.3.1). 7::s test must be
conducted on a hydraulically operated machine having minimum capacity of 150
tonnes. The sample after testing shall be destroyed by oxy cutting i1 presence of
purchaser / Inspecting Authority. For spare parts refer to clause-9. '

page 6 of 14



C-9505(Revised)
7.3.3 Proof Load Test )

Each remaining coupling of the batch which has complied with the requirements of
U clause 7.1.1 to 7.3.2 will be subjected to a direct pull of 75 tonnes and must not
show. any signs of permanent set under the pull, after releas= of pull. Any
coupling not complying with this clause shall be rejected. Thz test must be

d : condgcted ona hydrau}'ica!ly operated machine being used for destructidn test.
.- 1‘,4‘ . te .
§. 74 Perjodical Test
* { In- addition to the above test, al random sample shall be sent to NTH once in
‘ six month for conducting the Impact & Destruction test as enumerated in clause
No.7.3.1 & 7.3.2,

§ 8  ADDITIONAL TESTS °

$ w8 If any sample of any heat treatment batch fails to withstand aither impact test or
w0 destruction test, the Manufacturer with the approval - of the Inspecting Authority
o . ~.may reheat-treat the..sample. batch and submit.samples for reisst as given. in
a0 Taple-1. If any of the retest sample fails to comply, with the requirements of eithge
...« - impact test or destruction test, the whole batch represented by ihc samples shall

. be :rejectedir Each coupling:of the batch which has agcggggmijy complied thesi: .

e additional tests, shall beisubjected to proof load test as pef clause 7.3.31 . o
e " TABLE-1 - RETEST SAMPLES
1 [Griginal sample failed-in Number of retest samples per hundred couplings or

part thereof of a heat treatment batch )

No. for impact | No. for destruction [ Tctal No.
g B test tost L e
- 1. Impact Test Two One | Three

§ [ 2. | Destruction Test One Two Tfhree -

{3, [ Both  Impact and | Two Two Four

@ Destruction Test

i
i 9. SPARES

9.1 Only those vendors approved for the supply of complete screw coupling assembly
] ‘ are eligible for the supply of spare parts of the screw coupling. When spare i.e. link,
4 - bent link with trunnion, screws etc are ordered, one sample from each heat
‘ treatment batch shall be tested as per clause 7.1to 7.2.2 & 7.3.2. For destruction
" testing of the spares, a special test screw coupling assembly having a load

capacity in excess of 130 tonne is to be developed by the vendor and these spare

parts shall be fitted in this test screw coupling and tested as per vlause 7.3.2. the

M
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(2-8505(Revised)

spare parts, afler lesling, shall be destroyed by oxy cutting. Whan testing the
spares, \if the test screw coupling breaks before required loading is attained, the
test shall be terminated. After successful compliance of the above requirements,
1 the remaining spare parts shall be subjected to proof load test. To test these spare
parts they shall be fitted In standard screw coupling assembly an.t the complete
assembly subjected to test enumerated in clause 7.3.3. Bent link with LH trunnlon’
. shall be supplied in assembled condition duly heat treated. -
- f, T :
o 10 TESTING AND INSPECTION FACILITIES

.

* 10.1  The Manufacturer shall supply free of charge the material.required for testing and

shall at his own expense, furnish and prepare the necessary tesl pieces, and

s provide labour and appilances for such testing as may be carded out in the

premises in accordance with this schedule. Failing to provide faciiities at his own

works for carrying out the prescribed test, the Manufacturer shall bear the cost
of conducting the tests elsewhere. -

® i 11 REJECTION
'i 111 The screw. couplings and/or spares such as link bent coupling !k, trunnions,
F screw pins, etc, found defective due to improper workmanship or not complying
jmiﬁa; with the provisions of this schedule shall be. rejected. Tpg manufacturer should
anf ensure that the rejected material are not re-offered for inspection/testing.

hald Procedure for disposalrof the rejected materiais should be clearly spelt in the' QAP:
L of the' manufacturer. o . '

{ 12 - MARKING
All pans of the screw couplings shall be stamped with such marks of identification
as Indicated in the drawing and in the absence of which as mutually agreed to

N ' between the Purchaser and the Manufacturer. "IS: 5517" should bo stamped for
material.

!

13 PROTECTION AND PACKING

@ All screw couplings andfor spares, after acceptance, shall be painted with one
coat of boiled linseed oil to 1S:77 and packed securely in rigid cases ensuring
that each case does not weigh more than 750 kg. Alternatively, to be packed

securely in double gunny bag. The thread of the screw shall be given additional
rigid protection, :

PR TN i
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SECTION-B

Requlrements

The vandors seeking approval shall comply all the below mentionect * - uirements:

General & Manufacturing Facilities

Covered area with adequate space underneath for storage of raw jnaterials e.g.

billets, round corner squares, rounds, etc. The covered area shou'd have display .

board showing different colour shades nominated to different gradaes of steel to

. avoid mix up-of materials. Arrangement of painting the billets, RCS, rdunds etc with

particular pain shade previously nominated ac-cording to the yrade of steel
should be available. _

At least 1 No fork lift and/or 1 No. over head crane of 2T cr .city shall be .

available for'material handling.

© Minimum*tNo. ‘band saw / billet shearing ‘machine to shoulid be ¢ -nilable "

At least 2 Nos., of drop hammer with minimum capacity of 2 M1 or double acting
pneumafc hammer { forging press of equivalent capacity along with at least 2 Nos.

of trimming press of minlmumv300 MT capdclty for removal of flash etc shall be
available. E

Minimum 2 Nos. compressors of 75 ¢fm minimum capacity each e o be installed.
in addition, blower of minimum 5 HP '

Minimum 2 Nos. of batch type oil fired or gas-fired or induction furq.:ce of adequate
capacity for heating cut pieces of billets / RCS / rounds etc shall ¢ available. The
temperature range of these furnaces should be up to 120Q% ..nd should be
proyided with automatic temperature  controllers. The contreiivr should be

calibrated once in six month. The desired temperature shal! be ac.e ved within an
acpmacy of +10°C.,

OR

Minimum one number of pusher type oil-fired / gas-fired / induc!y. = furnace shall
be available. The pusher type arrangement should be hydra... / mechanical
operated. The furnace should have adequate capacity to he.' cut pieces of
billets/RCS/rounds upto 1200°C temperature. The furnace shoulti ! = provided with
automatic temperature controilers. The controller should bae calibr«ted once in six
month. The desired temperature shall be achieved within an acci-....y of £10°C.

page 9 of 14
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| | ‘ C-9505(Revised)
1.7 "2 Nos. batch type electrically heated;ér oil firéﬁ_furnaces eacﬁ hav. :; i capacity of

500 kg for heating or components up to 1000°C. The furnaces shotiit be provided
4 with automatic temperature controllers and recorders and tempey:...: >-time graph
| - recording facilities, Hardening T8mperalure 1o ba maintained shall L'+ controliable |
i within £10°C, The furnace shall have facility for controliing the inter-.: atmosphere
to avoid undesirable scaling and decarburisation. o .

1.8 One number oil quenching tank of approx. 6,000 litre capacity with: .: -.-:ssary heat
exchanger and continuous circulatiof of oil Tacilities should be wvelable. The
quenching tank-should be provided with automatic temperature rece: dor. ‘

L]
o, A ,.u_u._ PR

1.9, "2 Nos. forced air circulation, pit type electric or equijvalent temperiij furnace of

-:adequate capacity having automatic température controllers and recorders.

o aiy-

1.10 . One shot blasting machine with table dia of at least 3 ft. The shot blz _iing machine
~ shall have in-built facility of sieving undersize shots=™"" ‘ :

. 1.:1‘1',?"' A No. slot type oiI;ﬂredlgas-fired/induction furnace of » 250:kg capa . ; for heatiﬁ'g
§ .+ - the.shackles before bending. o '

‘ : "noo

1.,1_2' The firm should be equipped with CAD facility for designing i. own forging
- and trimming dies. : o .

Lok o i e

Ll

113 Avdieishopghavingradequate die sinking facilities comprising..c: g,pa‘nk-»-':erp'sion
' machines etc. capable of-accommodating die blocks up to 1T weight and 400mm
height. ' ’ T T

1,14 Adequate machining facilities comprising of vertical milling machine/radial drilling
‘ machines / horizontal lathes with tapping arrangements etc. of suit~hle capacities
and standard makes are required for preparation of die blocks z.: machining of

e A . S awir MBI

forged components.

, 115 1 No..bending fixture for shackles for each type of screw couiing shalt be
. avajlable; : L

{al

k § 1'_‘.,}‘6,' Ade@géte Nos. of hand grinders are required for remaval of fins & 2 wnsb,

%7117 < Minimum 1 No. semis utomatic / automatic thread culting lathe -+ srmation of
¥ - - knuckle threads uptd 4" iameter for making screws is required.

- 1.18 1 No. gas-fired or equivalent smith furnace for heating of Rivets is 1« :ired.

1.19 Prior to relsase of dies for production, it should be ensured th.:t he dies aro
- checked dimensionally in all respects  including its mounting or  “he forging
hammer / press. The firm must list oyt the method of checking th: -ties i.e. either

on plaster of Paris blocks of on auto-cad arrangement. Prope : cords of die

i
"
5

i
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inspection / checking showing the date of cﬁecking. important ¢. » asions and
contours must be maintained. . Any ill effect of dies or forged comp. -.ints or thelr
mismatching with forging hammers/press ‘must bé recorded. ' ie remedial

" measures taken should a/sé be documented,

I Epéu;é,,that critical inspection of thie first forging and last forging of a production run

IR ¥ essentlally carrled out to ascertain behavior of the dles in oneration and
- praduct quality.

| ~ Testing Facilities

Chemical Lab:
The fifm must possess a fully equipped chemical lab with following facilities: -

)] 'Arrangemant to carry out the analysis of C and S by Strohlein's apparatus and -
those of Si; P, Cr, Ni, Mo..V. by conventional method shall be avsilable. ‘

iMetallurgical microscope. of standard make having 1000 magnificiion and with -

... photographic attachment. o check . inclusiop conteht{,‘. grain size, micro:

structure’ and decarb etc.

iii)'fhe#fjtm should have permanent arrangement with NAEL certiid Lab or a

_ reputed steel making company for,. arranging the spectro - .:ziysis of the
material. : S N .

~iv)The lab should "po'ssess facilities of making sulpher prints, bt etching for

macro - examination of materials,

v) Muffie furn'ace with temp. range upto 1000°C.

Physical Testing Lab:

.1 The firm must possess a well equipped physical ab with following faciiities:

/

7 ,
- a) Universal Testing machine of 40_t_capacity with Inad. / defici'ion plotting

arrangement to conduct UTS, Yield strength and bending tests ef.. 9

b} Impact testing machine of 30 gm minimum capacity to conduct tzod
Charpy tests. : ' :

¢) BHN testing machine with necessary standard test pieces. The hardness testing
machine shall have capacity to apply 3000 kgs load on one test specimen.,

: d) One numker Portable Hardness tester with standard calibration blocks.

page 11 of 14
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Non-destructive testing:
T_he firm n"liust possess the following NDT!facilities:

I} 1 No. magnetic particle testing machine (wet method) with ultna violat light
facilities. The bed of -the machine should be of “adequate length: to
accommodate the full length of test pieces. The machine shall have
arrangement for both longitudinal and circular magnetisation. Magnetizang
current capacity shall be appropriate to the work piece {1500 amps minimum).

i) One number dye penetrant kit for detection of surface cracks. '

i) One number surface comparator to compare the surface finish of machined

surfaces,

iv) One number shadow graph equipment for verification of part pro s under 10x
magnification.

v) One number optical pyrometer to measure temp. ranging from 8J4"C to 1600°C,

Destructive Test:

A impact Test: The firm must possess in house one impact testmg miezhine having

C-9f05(Revised)

minimum capac1tyv.of,,2000 kg.meter for~ conductmg the impaci estvon.-the - -

screw coupling in the assermbled-conditiont o

2 Destruction Test: Firm must possess in house one number hydraulically operated

destruction testing machine with minimum capacity of 150 tonnes.
ou lonr

Other Testinq Facilities:

The firm shalj possess the following:

a) The firm ‘'shall have adequate facilities for preparation of- samp:'.  Facilities like
machining, grinding, polishing etc. should be avaijable ln house.

b) Adequate number of fine punches for stamping marknng partlculars on finished
components.

i ¢) Adequate numbers measuring instruments such as: -

i) Vernier Calipers - 150,00mm to 500mm -~

i)  Measuring scales - 1 metre to 2 metre<~

iii) Micromaeters - Ranging from 50 to 100mm
Iv) GO & NO-GO gauges .~

10
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. 3 Quality Control Requirements ' '

3.1 There should be a system to ensure the traceabilily of the product {rom raw
.- material stage to finished product stage. This system should also farilitate to
identify the raw material composition fromithe finish product stage. ‘

t. 3,2 Ensure that there is a QAP for the product detailing various aspects:-'“ _

- Flow Process Chart
- Stage inspaction details -~
- Various parameters and 1o ensure control over them

3.3  There should be at least one full time technologist having a minimum bachelor's
' degree in relevant field & 5 years experience or a person with' diploma in relevant
field with 12 years experience. He should be free from day-to-day production,
. testing and quality control responsibilities. He should be mainly resnonsible for
development of a product, analysis of products, contro]-over r..v material,
.‘J - corrective action |n case of difficulties in achieving the parameters.

134 . The firm should. haver-acquired 1SO:9000- series * certification and the product- for

which an approval is sought should be broadly covered In the srone of the
_ ceftification for manufacture and supply. - v '
.35 The:@uality manual of the firm for ISO: 9000 should clearlyindicate ai =y stage
. ~iwthercontrol over-manufacturing and testing of the said railway:product.

. various internal stages and it is documented.
'y 3.7 Ensure that all the relevant specifications, IS standards are available w.™h the firm,
T4 Inspection

- 4 F-’urchasiﬁg / Inspecting Authority

. 411 The manufacturer shall furnish the Purchasing / Inspecting authority ihe details
- E - of internal inspection and test records and other relevant recqrds as reuuired under

i the quality contral system in force. The records & reports shall e open to
f , examination by the Purchasing / Inspecting authorities at all reagon:> o times,

4.1.2 The Purchasing / Inspecting authority at their discretion may draw samples al
any stage of production for conformity tests either at the works of the manufacturer
or in an approved laboratory. In case the samples do not conform to the
requirements of the specifications, double the number of samples from the same lot
/ batch shall be drawn for re-testing. Should any of the re-test zu.~nles do not
conform to the requirements, the entire lot / batch shall be rejected.

.
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"~ 36 Ensure that proper analysis is being dorié on monthly basis to st'u'dy the 1w jection at -
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"4.1.3 The Purchasing / Inspecting authority shall in his presence destroy the samples
after the impact & destruction test in such a way that the same can not be usable:
These samples are to be preserved for at least three month-in 2 designated area,

... The Purchasing / Inspecting authority shall verify the accountal of these samples
visa-a-vis quantity supplied during the pericd. '

4.2  Consignee Railway

MR A 421 The consignee Railway, on receipt of the consignment, shall verify:
a) The condition of the packing.

b) Facsimile of the inspector's stamp on each screw coupling.

i : c) Quanlity received as per the inspection certificate.
¥
. = - d) - At random checking of the markings on the screw coupling as per the
S S drawing. '
3 . :
?’I:‘ - L A 8 X
E;-.--r-':', -
oy
./'/
.
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