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GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS
(RAILWAY BOARD)

INDIAN RAILWAY
STANDARD SPECIFICATION
FOR
SILVER IMPREGNATED GRAPHITE CONTACTS
FOR
RAILWAY SIGNALLING RELAYS

(TENTATIVE)
SERIAL NO. S67-85

FOREWORD

This specification is issued under the fixed serial No. S 67 the final number
indicates the year of original adoption as standard or in the event of revision, the
year of last revision.

ADOPTED 1985

This specification requires reference to the following Indian Railway Standard
(IRS), British Railway Standard (BRS), British Standard (BS) and Indian
Standard (IS) specifications, which shall also be complied with to the extent
applicable.

IRS:S 34 - Testing Railway Signalling Relays (General)

IRS:S53 - Tractive Armature, Shelf type DC Neutral Line Relay (Non-
proved type) for Railway Signalling.

IRS:S 54 - Tractive Armature, shelf type, Direct Current Neutral Track
Relay (Non-proved type) for Railway Signalling.

IS:2 - Rules for rounding off numerical values.

IS:5320 - Fine silver ingots.

BS:1659 - Tractive armature direct current neutral track and line relays for

railway signalling.

BRS:930 - Miniature relays plug-in type for Railway signalling purposes.
series
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Whereas in this specification any of the above mentioned specification is referred
to by number only without mentioning the year of issue, the latest issue of the
specification is implied; otherwise, the particular issue referred is meant.

This specification is chiefly intended to cover the technical provisions relating to
the supply of materials and does not include all the necessary provisions of the
contract.

For the purpose of deciding whether a particular requirement of this standard is
complied with, the final value, observed or calculated expressing the result of a
test or analysis, shall be rounded off in accordance with IS:2. The number of
significant places retained in the rounded off value should be the same as that of
the specified value in this standard.

SCOPE

This specification relates to the performance requirements of Silver Impregnated
Graphite contacts for (a) Shelf Type Signalling Relays, conforming to
specification, IRS:S 53, IRS:S 54 and BS:1659, (b) Miniature, plug-in type relays
conforming to BRS:930 series specifications or other similar plug-in type relays
of equivalent standards. (c) ‘B’ type relays of North Eastern Railway, Gorakhpur.

TERMINOLOGY

For the purposes of this standard specification, the following definition shall
apply:-

Type Test

Tests carried out to prove conformity with the requirements of this specification.
These are intended to prove the specific qualities and design.

Acceptance test

Tests carried out on samples selected from a lot for the purpose of acceptance of
the lot.

Routine Test

Tests carried out to check the requirements which are likely to vary during
production.

Lot

All the silver impregnated graphite contacts manufactured by the same firm
during any one period using the same process and raw materials.
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DIMENSIONS AND TOLERANCES

The contacts shall conform to the Shape/Size as shown in figures (Annexure — [A
and IB — Figure 1 and 2) for reference only. However, the dimensions and
tolerances shall conform to the drawings supplied by the purchaser, unless
otherwise specified by the purchaser.

All tolerances shall be in accordance with the limits specified on the purchaser’s
drawings, or as agreed upon between the purchaser and the manufacturer. The
manufacturer shall provide all ‘GO’ and ‘NO GO’ gauges to enable quick and
accurate measurement of various dimensions.

WORKMANSHIP

The workmanship shall be of the best quality and shall be in accordance with the
best current engineering practices.

The contacts shall be manufactured strictly in accordance with this specification
and drawings supplied by the purchaser.

The contacts shall be manufactured from graphite block having characteristics
specified in CI. 5.

Only moulded grades of carbon shall be used. The use of extruded carbon is not
permitted.

While machining contacts from the graphite block, the contacts should be cut
axially 1.e. in the direction of moulding pressure for obtaining uniform
compressive strength. The working surface of the contact shall be perpendicular
to the direction of moulding pressure.

The contacts shall be impregnated with silver salt / molten silver conforming to
Cl. 6 under high vacuum.

In respect of contacts which are required to be soldered to the contact springs /
contact holders, silver electroplating of thickness between 22 to 38 microns or as
agreed upon between the purchaser and the manufacturer, shall be done at the
back of the contact. Plating must not peel-off during or after the contact is
soldered and it shall give a rigid bonded joint.

The working surface of contact shall be flat and parallel to the opposite surface.
The flatness of this surface shall not deviate by more than 0.01 mm at any point
on this surface.

GRAPHITE BLOCK

The contacts shall be machined out of best quality electro-graphite blocks of the
type approved by the manufacturer of sig contacts and having the following
characteristics.

The porosity and density of the graphite block shall be such that when
impregnated with silver salt silver will produce uniformly distributed structures to
comply with general requirements of silver impregnated graphite contacts as
stipulated in CI. 7.
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The specific resistance of the block shall be such so as to give specific resistance
of impregnated block as stipulated in Cl. 7.1.5.

The electro-graphite shall be of such purity that the contact shall not develop
sticky, greasy, tarnished surface under service conditions.

IMPREGNATING MATERIALS

The silver salt/silver with which the electro-graphite blocks are impregnated shall
be of high purity of Analytical Reagent for salt and fine grade 99.9% + purity of
silver conforming to IS:5320.

GENERAL REQUIREMENTS OF SILVER IMPREGNATED GRAPHITE
CONTACTS

Silver impregnated graphite contacts shall have the following characteristics:-

The contacts shall not fuse, or weld together with the silver metal contacts when
tested as per Annexure III.

The contacts shall be free from defects such as cracks, seams, chipped off
surfaces, inclusion of foreign materials, oxidized free surfaces and seams of
carbon unimpregnated with silver, which would tend to increase the resistivity /
contact resistance of contact material or which would interfere with the secure
attachment of the contact with its mounting.

Distribution of silver throughout the volume of the contacts shall be uniform and
free from defects seams, threads, globules of silver and on examination
photomicrographs shall show uniform distribution of silver throughout the matrix
of graphite.

The contact resistance between silver and silver impregnated graphite contacts
when measured as per Annexure-IV shall not exceed 0.05 ohm when 100mA
direct current is passed through the contacts, when a contact pressure of 28 grams
is maintained between the contact and the spring.

The specific resistance when measured on a block of impregnated graphite (size
cube of 3 cms) as per Annexure-II, shall not exceed 2x10™* ohms-cms.

The compressive strength when measured on silver impregnated graphite contact
shall not be less than 700 kg/cm?.

The hardness when measured on representative silver impregnated graphite
contacts shall not be less than 22 VPN.

The ash content of graphite shall not exceed 1.5% when measured as per
Annexure-V.

The contacts shall contain 50% to 55% by weight of silver when determined as
per Annexure-VI. The constituents shall be finally divided and evenly distributed
throughout the contact. For this purpose, the contact element, excluding the silver
plated portion only shall be taken into account.

Each individual contact shall be marked with manufacturer’s identification marks,
as approved by the purchaser at a suitable place, but not on the working surface.
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FUNCTIONAL TEST

Shelf type line and track relays conforming to IRS:S 53, IRS:S 54 and BS:1659.

The contacts for shelf type line and track relays shall be subjected to
endurance/life test as below, after being fitted on relays.

Low current breaking capacity :

The contacts shall be capable of breaking a current of 0.6 Ampere in a non-
inductive DC circuit at 125 Volts, when operated minimum (one lakh) 1,00,000
times at the rate of 8 to 10 breaks per minute, when the relay is energized at 250%
of the specified maximum pick up value in respect of track relays, and at 125% of
the specified maximum pick-up current in respect of line relays.

High current breaking capacity:

The contacts shall be capable of breaking a non-inductive DC circuit load of 5
Amps at 50 volts when operated 100 times at the rate of 8 to 10 breaks per minute
when the relay is energised at 250% of the specified maximum pickup value in
respect of track relays, and at 125% of the specified maximum pick-up current in
respect of line relays.

Inductive load breaking capacity:

The contacts shall be capable of making and breaking the current in an
unquenched circuit consisting of three parallel connected shelf type line or one
track relay as the case may be, when operated 100 times at a rate of 8 to 10
operations per minute, when the relay is energised at 250% of the maximum
specified pick:-up value in respect of track relay, and 125% of the specified
maximum pick up current in respect of line relays.

Endurance/Life Test:

The contacts shall be capable of withstanding endurance/life test for one lakh
operations. The tests shall be carried out on two relays, one relay at room
temperature and the other relay at 70°C+2°C. All the contacts of these relays shall
be loaded and operated under conditions specified in clause 8.1.2 of this
specification except one front contact of each relay which shall be loaded
inductively as per clause 8.1.4. Contact resistance shall be measured initially as
well as after every 10,000 operations up to completion of this test. During and on
completion of the endurance test on these relays, the contact resistance shall not
be more than 0.2 ohm and contact pressure shall not reduce below the minimum
value specified in the relevant specification. The total number of observations,
where contact resistance and pressure are not within the specified limits shall not
exceed by more than 10% of the total number of observations provided the same
are consistent.
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Plug-in relays (BRS:930 series and 'B' type relays of N.E. Railway, Gorakhpur):

The contact for miniature plug-in type relays manufactured to BRS specification
930 series and for 'B' type relays of North Eastern Railway, Gorakhpur after being
fitted on the relays shall 'be subjected to endurance/life tests as below.

Non-Inductive Current Breaking Capacity:

The contacts shall be capable of making and breaking a 12 Volts AC., 50 Hz
circuit having a resistive load with a switch on-surge of 5 Ampere dropping to a
maximum steady value of 2 Amps. After a further 110 ms (equivalent to a normal
lamp circuit for a SL-17 lamp), when operated 10 lakh times at the rate of 8 to 10
operations per minute and the relay is energized at 20% above rated voltage.

Inductive Load Breaking Capacity:

The contacts shall be capable of making and breaking the current in an
unquenched circuit consisting of 3 parallel connected relays of the type under
tests at the rate of 8 to 10 operations per minute for 10 lakh operations when the
relay is energized at 20% above rated voltage.

Endurance/Life Test:

The contacts shall be capable of withstanding endurance/life test for 10 lakh
operations. The tests shall be carried out on two relays, one relay at room
temperature and the other relay at 70°C+2°C. All the contacts of these relays shall
be loaded and operated under conditions specified in clause 8.2.2 of this
specification except two front contacts of each relay which shall be loaded
inductively as per clause 8.2.3. Contact resistance shall be measured initially as
well as after every 1 lakh operations up to 4 lakhs and thereafter every 2 lakh
operations up to completion of this test. During and on completion of the
endurance test on these relays, the contact resistance shall not be more than 0.21
ohm (when measured at the external connections through the plug board) and
contact pressure shall not reduce below the minimum value specified in the
relevant specification. The total number of observations, where contact resistance
and pressure are not within the specified limits shall not exceed by more than 10%
of the total number of observations provided the same are consistent.

Continuous Current Rating - Front Contacts:

Each front contact of different types of relays as described in clauses 8.1 and 8.2
of this specification shall be capable of carrying 3 amperes continuously and 5
amperes for 30 seconds, without injurious heating when the relay is energised at
125 percent of the specified maximum pick-up current or as specified in the
relevant specification.
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VISUAL INSPECTION UNDER MICROSCOPE/MAGNASCOPE

Visual inspection of all contacts in each lot shall be carried out by observing lot of
contacts under microscope/magnascope having suitable magnification to check
the distribution of Silver Graphite matrix and to ensure that the contacts are free
from defects such as cracks, seams, chipped-off surfaces. Precipitated silver, etc.

INSPECTION AND TESTING

Inspection and testing may be carried out, partly or wholly or in combination
either at the place of manufacture or any railway laboratory or rational laboratory
or any other approved laboratory or workshop, where suitable facilities exist, as
mutually agreed upon between the purchaser and the supplier, in consultation with
the inspecting authority.

TYPE TEST

Type test on silver impregnated graphite contacts shall comprise of the following
tests, in addition to functional tests as per clause 8 of this specification:

(a) [Visual inspection ClL. 9
(b) Dimensional check as per relevant drawing |Cl. 3
(c) [Specific resistance ClL. 7.1.5
(d) |Contact resistance (initial and final) ClL.7.14&Cl 8
(e) Photo micrograph examination to check the/Cl. 7.1.2 & Cl. 7.1.3.
structure Examination must be conducted

and photo-micrographs shall be
taken on 2 contacts in each lot.

(f) Hardness Cl.7.1.7
(g) Compressive Strength Cl. 7.1.6.
(h) [Chemical analysis Cl.7.1.8&7.1.9

Note 1:- Minimum 25 number of contact samples for contacts shown in the figures of

Annexure-IB and minimum 50 for contacts shown in the figures of Annexure-
IA shall be supplied by the manufacturer duly random sampled by the
Inspecting Authority according to the sampling plan described in Cl. 13.1 of this
specification for conducting tests as per Clauses 8 and 11.1 of this specification.

Note 2:- Tests from (e) to (h) shall be conducted on the same and in sequence as

indicated above.

11.1.1 Adhesion and solderability tests:

These tests shall be conducted in the case of contacts with silver electroplating at

the back.

(a) Adhesion Test:- The contact when soldered to the contact spring without a
clip/contact holder, the contact shall not be dislodged by the normal pull
applied with the grip of a thumb and first finger.
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This test shall be conducted on a minimum of 5 contacts.

(b) Solderability Test:- The contact when held in position on the contact spring
by means of a clip/contact holder and its lugs bent, soldered over the bent lugs
end portion shall give a rigid bonded joint.

This test shall be conducted on a minimum of 5 contacts.

Type test on graphite block shall consist of:
(a) Quality of graphite block - CI. 5

Note:- For the purpose of checking the quality of graphite block, the manufacturer
shall supply three tests blocks of size cube of 3 cms, cut in the direction as
stipulated in Cl. 4.5, along with technical data of the graphite block.

Type test certificate shall be normally valid for a period of 3 years, unless changes
are made in the design, any basic material, or process of manufacture affecting the
various parameters of the contacts.

ROUTINE TEST

The manufacturer shall carry out the following tests on each sample lot of
contacts as follows:

(a) Visual inspection ClL.9 Measured on 5% of qty.
(b) Dimensional check as | Cl. 3 of each lot subject to a

per relevant drawing minimum  of 50,
(c) Contact resistance Cl.7.14 whichever is greater.

(d) Specific resistance Cl. 7.1.5 (Measured on Min. two silver
impregnated graphite blocks of size cube of 3
cms. Impregnated along with same lot.

(e) Photo micrograph | Cl. 7.1.2 & Cl. 7.1.3. (This examination must
examination to check | be checked on min. 50 contacts of each lot and

the structure photomicrographs shall be taken on not less
than 10 contacts in each lot).
® Hardness Cl. 7.1.7 (Measured on min. of 50 contacts of
each lot).
(2) Compressive Strength | Cl. 7.1.6 (Measured on min. of 50 contacts of
each lot).
(h) Chemical analysis Cl. 7.1.8 & 7.1.9 (Measured on min. of 50
contacts of each lot).
1) Adhesion and | Cl. 11.1.1 (On min. of 10 contacts of each
solderability test test).

Note:- Tests from (e) to (h) shall be conducted on the same samples and in
sequence as indicated above.

12.1.1 Before contacts covered by this specification are offered for inspection, the

manufacturer shall carry out the above routine tests and shall keep complete
record for such tests for each lot and for different types of contacts, and a copy of
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the record shall be made available to the inspecting authority as recorded results
will enable the testing authority as to check upon and confirm the performance,
reliability and quality of the product.

In case the inspecting officer observe that as a result of tests carried out by him,
the recorded test results are not reasonably accurate in respect of the lot of
contacts, he may reject the complete lot, and at his discretion, call upon the
manufacturer to have the contacts retested before further lots are offered for
inspection.

ACCEPTANCE TESTS

The inspecting officer shall carry out the following acceptance tests, as per the
sampling plan below:-

Samples shall be selected at random from 2 bottles or 1/3™ the number of bottles
containing contacts, whichever is greater, as offered for inspection. The lot shall
be secured and sealed before the random samples are tested for acceptance test.

(a) Visual Inspection (CI. 9):- On minimum of 10 and maximum of 50 contacts
out of the sample random sampled by the Inspecting Officer.

(b) Dimensional Accuracy (Cl. 3):- Contacts will be inspected with the help of
'GO' and 'NO GO' gauges to be supplied by the manufacturer, subject to a
minimum of 25 and maximum of 50 contacts out of the samples selected at
random by the inspecting officer.

(c) Contact Resistance Test (Cl. 7.1.4):- On minimum of 25 and maximum of 50
shall be subjected to contact resistance test.

(d) Hardness Test (Cl. 7.1.7):- On minimum of 5 numbers and the maximum of
10 numbers.

(e) Compressive Strength (Cl. 7.1.6):- On minimum of 5 numbers and the
maximum of 10 numbers.

(f) Chemical Composition Test (Cl. 7.1.8 & 7.1.9):- On minimum of 8 numbers
and the maximum of 12 numbers for contacts shown in the figures of
Annexure-IB and twice this quantity for contacts shown in the figures of

Annexure-IA.

(g) Adhesion and Solderability Test (CL. 11.1.1).

(h) Water soluble impurity test:- On maximum of 10 numbers as per Annexure
"VII'.

Note:- Tests from (d) to (f) shall be conducted on the same samples and in

sequence as indicated above.

REJECTION:

Any contact which does not comply with, in the opinion of the inspecting
authority or the purchaser or his nominees, the requirements of this specification
and any other specification stipulated in the order, may be rejected.

The manufacturer shall be responsible, at this entire cost, to rectify the defects or
to replace the defective materials, where materials already inspected at
manufacturer's place or any other place as agreed upon between the manufacturer
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and purchaser and accepted, are subsequently on receipt of the consignee, found
to be defective in respect of such of the characteristics of which tests were not
made or made by the inspecting authority only on a percentage of accepted lot.

MARKING AND IDENTIFICATION

The following information shall be provided in a conspicuous place on a label
fixed on every bottle and wrappers:-

(a) Manufacturer's name.

(b) Year and month of manufacture.

(c) Lot No.

(d) Type of contact.

(e) Quantity

(f) Handing instructions

(g) Type of solder to be used in respect of contacts required to be soldered to
contact holder.

The package box containing bottles of contacts and meant for transport to the
consignee shall be plainly marked on the outside with the following particulars:

(a) Name and address of consignee

(b) Name and address of con signer

(c) Requisition number and package number

(d) Purchaser's order reference and date

(e) Direction arrow for guidance during handing

(f) The package shall also be marked with the word “FRAGILE”.

STORAGE

The vital parameters of the contacts as stipulated in various clauses of this
specification shall not be affected in reasonable storage conditions for minimum 5
years prior to being brought into use or used in relays without verification or
examination.

PACKING

The contacts shall be so packed as to permit convenient handling and to protect
against loss or damage and against ingress of moisture during transit and storage.
They shall be packed securely in glass bottles suitably wrapped with packing
paper to avoid any damage during transit. The bottles shall be properly identified
and sealed.

The quantity of contacts to be packed in each glass bottle shall be as agreed to by
the manufacturer and purchaser.

The sterilized cotton shall be used in the bottles for packing purposes and it shall
not come in direct touch with the contacts.

The lid of the bottle shall be of tinned sheet and of screwed type.

e sk sk s sk sk okokok
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VEASUREMENT OF SPECIFIC RESISTANCE
.QE_ .
SILVER IMPREGNATED GRAPHITE BLOCK

(CLAUSE 7.1.5)
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GRADNITE CONTACT  (CLAYSE T.1.1)

THIS TEST SHALL BE CARRIED QUT BY MEANS OFADISCHARGE
OF THE CAPACITOR, THE TWO ELEMENTS CONSTITUTING THE CONTACT

SHALL BE CONNECTED WITH THE PLATES OF A BANX OF CAPACITORS OF
THE VALVE OF 20014 § ACCORDING TO THE Ské'ffll SHCHWN BELOW:-

LOADING CIRCUIT CHARACTERISTICS OF THE CAPACITOR _
(QYCOMPOSITION: TWO ELEMENTS INPARALLEL OF 100 4§
233 EACH (0N ORY PAPER)
(b)OPERATING VOLTAGES 600V 5 DIRECT CURRENT
(C)INSULATION AT 100 MEG. OWMS
500V AT420% @
(d)RESISTANCE OFTHE 100 MICRD- OHMS
CONNECTIONS BETWEEN
WANDINGS & TERMINALS ;
(VSELF-INDUCTANCE:  FRACTION OF MICRO -HENRY

CNARACTER/STICS OF THE CONNECTIONS

(Q) CONNECTIONS FOR THE PARALLEL ARRANSEMENT OF
THE CAPACITORS CLIPS OF NEAVY SECTION (AT LEAST

CONTACT 25”7".1)
ELEMENT 1\ (b) CONNECTION BETIEEN CAPACITORS AND RELAYS-THO
TWISTED CONDUCTORS EACH NAVING A LENGTH OF 60 ta

AND A SECT/ON OF 8 m >w® TERMINATED AT EACN ENO 8)
A CONNECTION CORD FOR THE BRANCHES OF TWE
CAPACITORS AND THE RELAY TERMINALS.

RELAY

THE BANK OF CAPACITORS SHALL BE CHARGED AT THE INOICATE|
DIRECT CURRENT INTENSITY AND THEN O/S CHARGED INTO THE THWO
CONTACT ELEMENTS WITH THE CONTALT IN MAKE POSITION TOSETHE,
BY ENERGISING THE RELAY AT THE WORKING CURRENT. THE RELA
CURRENT SHALL THEN BE INCREASED T0 FOUR TIMES THE SPECIF/IED
MAXIMUM PICK-UP YALVE AND THEN DE CREASED UNTILL THE FRONI
CONTACTS OPEN. THIS CURRENT SHALL BE MEASURED AND COMPARED
WITH THE DROP-AWAY. THIS TEST SHALL BE REPEATED 10 CONSECUTIV,
TIMES. THE FIRST TEST SERIES SHALL BE CARRIED OUT W/TH A
CAPACITOR ENERGY OF S Ws AND THEN AT ENERGIES OF 0, 20, 40
Ws ETC.ACCORDING TO A GEOMETRICAL SERIES.

ANNEXURE -IIL
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MEASUREMENT OF CONTACT RESISTANCE
OF .

SILVER IMPREGNATED GRAPHITE CONTACT
CLAUSE 71.4)
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ANNEXURE-V

A. Determination of ash content of electro-graphite used in Silver Impregnated Graphite

contacts (Cl. 7.1.8)

Take a clean and dry porcelain boat and weight it accurately in a chemical balance of very
high accuracy.

Let this weight by W1.

Reduce the sample of contacts to a fine powder.

Take about 1 gm of this powder in the porcelain.

Let this weight by W2.

Place this porcelain boat in a furnace maintained at 900°C for about 2 hours and measure
the weight of the porcelain boat when cool. Repeat this until a constant weight of this boat
is obtained.

Let this weight be W3.
Results:
@) Weight of sample taken = W2-W1
(1) Weight of resultant ash = W3-WI
W3-Wl
Percentage of Ash Content = —F— X100
W2-W1

B. Determination of carbon content in silver impregnated graphite contacts.

1.

*

10.

11.

Take a clean and dry porcelain boat and weight it accurately in a chemical balance of very
high accuracy.
Let this weight by W1.
Reduce the sample of contacts to a fine powder.
Take about 5 grams of this powder in the porcelain boat and weight it accurately. Let this
weight by W2.
Weight of sample taken = W2- WI
Transfer this powder in 400 cc Pyrex beaker and through the spout add 40 cc of HNO;-6N.
Initially heat the beaker slowly and then allow to boil until all the silver is dissolved and
Nitric vapours are evolved.
Take a clean filter paper in a funnel and dry them for half an hour in an oven at 110°C.
Weight it accurately.
Let this weight be W3.
Pour the contents of the beaker in the funnel to filter out the solution.
Rinse the residual in the funnel with hot water until all traces of silver nitrate formed are
removed.
The filtered liquid from the funnel must be collected carefully and kept inside for the
determination of silver content as per Annexure-VI.
Dry the funnel with paper and filtrate and heat it in an oven at 110°C for about 3 hours till
constant weight is obtained.
Weigh the funnel with paper and filtrate accurately.
Let this weight be W4.
Results:
@) Weight of sample taken = W2-W1
(i1) Weight of resultant ash = W4-W3
W4-W3
Percentage of Carbon Content = — X100
W2-W1
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IRS:S 67-85

ANNEXURE-VI

DETERMINATION OF SILVER CONTENT IN SILVER IMPREGNATED

w0

10.
11.
12.

GRAPHITE CONTACTS

. Transfer the filtered liquid obtained in Step 9 of Annexure-V-B to a measuring jar

and add distilled water to make up 250 cc of this solution.

Take 100 cc of this with a pipette and pour it into a 400 cc shallow beaker.
Evaporate the contents of the shallow beaker to a dry residue by warming.
Dissolve this residue with 4 CC of HNOjs - 6N and add distilled water to make up
200 cc of this solution and boil it.

Add 20 cc of HCL - 2N into this boiling solution and continue to stir for one hour
so that a clear liquid is obtained.

Take a clean filter paper in a funnel and dry them for half an hour in an oven
110°C.

Weigh it accurately.

Let this weight be WS5.

After cooling the solution, filter the same through the filter paper in a funnel.
Wash the filtrate in a funnel with HNO3-N/I00 thoroughly until all traces of CI
ions have been washed away. Then a finish washing with cold water shall be
done.

Finally wash the filtrate about 10 times, using 7 to 8 cc of pure acetone each time.
Dry the funnel with filtrate in an electric oven at 110°C for 40 minutes.

Cool the funnel with filtrate in a dessicator for one hour.

Weight the funnel with paper and filtrate of silver chloride accurately.

Let this weight be W6.

Results:

1) Weight of sample taken = W2-W1 (Annexure-V-B, Step 3)
(>i1) Weight of silver chloride formed = W6-W5

W6-W5

Percentage of Silver Content = 188.15 X
W2-WI
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ANNEXURE-‘VIT’

Determination of water-soluble impurity in silver impregnated graphite contact.

Weight of empty water glass (W)

Weight of water glass + Powder (W)

Weight of powder (W,-W))

Weight of beaker (W3)

Weight of beaker with impurity after drying (W)
Weight of impurity (W4-W3)

S e

Wy- W3
7. Percentage of water soluble impurity x 100
W,- W,
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AMENDMENT NO. 1 DATED 9-10-1997
TO
IRS:S 67-85 (TENTATIVE)
INDIAN RAILWAY STANDARD SPECIFICATION
FOR
SILVER IMPREGNATED GRAPHITE CONTACTS
FOR RAILWAY SIGNALLING RELAYS

ANNEXURE-V:

A — Determination of ash content of electro-graphite used in Silver Impregnated Graphite
contacts (CI. 7.1.8)

Existing Para 2 — Reduce the sample of contacts to a fine powder.
Amended Para 2 — Reduce the sample of electro-graphite to a fine powder.
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Amendment No. 2 of January 2001 to

Indian Railways Standard Specification for Silver Impregnated Graphite Contacts

S.No.
1.

7.

8.

Clause No.
4.7

54
(New Clause)

5.5.
(New Clause)

7.1.9

7.1.12
(New Clause)

7.1.13
(New Clause)

11.1(1),
12.1() &
13.1(h)
(New Clauses)
Annexure-VII
(New)

for Railway Signalling Relays (Tentative)

Serial No. S 67-85

Amendment
Substitute existing clause by amended clause as under:-

The thickness of silver plating shall be 50-60 microns.
New clause is added as under:-

Unless otherwise approved by RDSO, base graphite grade 2020
shall only be used.
New clause is added as under:-

Compressive strength of base graphite shall not be less than 800
kg/cm?.
Substitute existing clause by amended clause as under:-

The contacts shall contain silver 50-60% for shelf type relays and
53-60% for plug-in type relays by weight when determined as per
Annexure-VI. The constituents shall be finally divided and evenly
distributed through out the contact. For this purpose the contact
element, excluding the silver plated portion shall be taken into
account.

New clause is added as under:-

The water-soluble impurities in the finished contact shall be
determined as outlined in the Annexure-VII. It shall not exceed
0.25%.

New clause is added as under:-

3-stage cleaning of SIG contact shall be done to remove water-
soluble impurities after electroplating.

First Stage:- Contacts shall be cleaned in ultrasonic bath using
triple distilled water at 90-100°C. This shall be repeated 5 times for
10 minutes duration each. Every time the water shall be changed.
Second Stage:- Contacts shall be washed with water vapour of
triple distilled water for a period of 15 minutes.

Third Stage:- Contacts shall be dried in hot air for 30 minutes. The
number of contacts in each stage shall be commensurated with the
size of the apparatus for cleaning/drying of the contacts.

New clause is added as under:-

Water-soluble impurities test ..........cccveerveeerveeerveeernreeennen. Cl. 7.1.12.

Add new Annexure-VII
For determination of water soluble impurities in SIG contacts.
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Sub: Amendment No. 3 to the Specification No. IRS : S - 67/85 for Silver Impregnated
Graphite Contacts for Railway Signalling Relays.
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Amendment No. 3
To
RDSO Specification No. IRS : S - 67/85
For

Silver Impregnated Graphite Contacts for Railway Signalling Relays

Following new clause is added to the Specification No. IRS : S - 67/85 for Silver
Impregnated Graphite Contacts for Railway Signalling Relays.

Clause No. 18

“All the provisions contained in RDSO’s ISO procedures laid down in Document No.
QO-D-7.1-11 dated 19.07.2016 (titled “Vendor Changes in approved status”) and
subsequent versions/amendments thereof, shall be binding and applicable on the
successful vendor/vendors in the contracts floated by Railways to maintain quality of
products supplied to Railways”.

End of Amendment No. 3




