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APPENDIX “’A”

PRICE SCHEDULE OF ARTICLES TO BE SCPPLIED
{Amouritin: Euro)

CIFR/ Yangon
Sk Basis
No Description of Articles Qty Unit Price ‘Total Amount
' (Buro) (Euro)
I IRailClip 800,000 Nos
2 |SG Cast Iron Inserts 2,400,000 Nos
3 |3mm @x 3PIyHT Steel Strand 2,800 MTons
4 {Fibre Pad 1,200,000 Nos
5 |Nylon Liner 2,400,000 Nos
6 |Steel Wedges 267,000 Pairs
7 | 18mm® Spring Steel Round 2,000 MTons
Total (CFR Yangon Basis ) Euro
(1) Manufacturer -
(2) Country of Origin -
(3) Warranty Period - 12 Months
I
(4) Delivery Period - 3 Months
(5) Shipment -
(6) Port of Shipment -
(7)Delivery and Document - As per INCQTERMS (2000)

Signature of Supplier
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APPENDIX ’B”

MYANMAR RAJLWAYS
PACKING & MARKING INSTRUCTIONS
The Articles shall be packed in sufficiently durable packing material 1o withsland overseas

shipmentand tropical conditions and also to ensure against handling at both ends.

Each package shall contain uniform quantity of the same kind and size of stores.

Cases crates cartons, etc. shall be of the following standard sizes, wherever possible:

(a) . 24" x20"x19-172"

by 24" x20"x21-172"

(c) 24" x 40" x 21-1/8"

(@ 28" x 40" x 43"

A packing list showing description, quantity, weight and dimension of the stores enclosed in

each package shall be placed invariably inside each package.

MARKING ON THE PACKAGES

Each package is to be marked as follows:

(@) The suvitable size of marking (a) should be in

M R the middle of one side under which Order
Number and Country of Origin are to be given.
MYAN - RAILS

(b) : An equilateral Triangle in Red colour

proportionate to the package should be marked

below the above marking (a).”

In addition to the above, each package shall be marked to show:
(a) Description and Quantity

(b) Net Weight of contents
(c) Gross Weight of contents s
() Dimensions

(e) Invoice Number
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The package number, i.e the quantity of package relating to one invoice will be
numbered separately. If the number of packages relating to one invoice amounts to
100 packages, these 100 packages will be numbered as under:

The number 1 package will be numbered: 1 of' 100

The number 2 packages will be numbered: 2 of 100 and so on.

One copy of the invoice will be enclosed in the No.1 package:

location of the invoice

enclosed in the package “INVOICE HERE”

et et

will be indicated thus:
Other packages in respect of dangerous, inflammable and fragile stores, ete. will in
addition to the above, bear markings in accordance with the regulations of the

shipping and insurance organizations concerned.

Material Markings:

The Value of each item of Spare Parls and Accessories should be mentioned in the
INVOICE.
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The Delivery of the Articles as per items stated in Appendix “A" shall be CFR Yangon Basis

within (3) Three months after the receipt of Letier of Credit Ocean vessel payable by the

Supyshier.

7



APPENDIX “D”

SPECIMEN GUARANTEE FOR PERFORMANCE
THROUGH THE MYANMA FOREIGN TRADE BANK, YANGON
BANK GUARANTEE FORM

To:

The Managing Director,

Myanma Raitways,

Nay Pyi Taw,

MYANMAR.
WE e irreee e hereby and unconditionally guarantee to pay to you an amount up to
Eurp-------~- (Euro----------- only) equivalent to (10%) ten per cent of the total net Contract
amountof Euro------- (BUrp-e--reom i eamm e e e e erm e only)

forthe supply of Raw Materials for Concrete Sleeper Production to the Myanma Railways as per

Contract No, ~==-~-- dated ...ooceenne , Payment shall be made in whole or in part to you on your first
written demand through Myanma Foreign Trade Bank, Yangon accompanied by your written statement
that Messrs. ---=r-rereerecrconooo-- has failed or refused to perform or execute any terms and
conditions of this Contract.

This Guarantee shall remain valid until successful completion of the Contract as after (12) Twelve months

from the date of Provisional Acceptance of the Last Consignment of the Articles.

On expiry this letter of guarantee shall be returned to us for cancellation.

Bank

ASUSM2(TH(Tender}10-11
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{Appendix 'E")
BID BOND FORM

W R A L i i e e e e e e e e
(lereinafier called "the bidder")has submited its biddated . ......... ... ool for
he supply Of . oo e e e e (hereinafter called
BT 3T O
KNOW ALL MEN by these presents that We, ... . NameofBank ... ... ... ... ... ... ... .. ...
having our registered office at ... ........ (ADDRESSOFBANK) ... ..o e e

ave bound onto the office of Managing Director, Myanma Railways,Nay Pyi Taw Union of Myanmar (hereinafier
called " the Purchaser™) inthe sum of . .. ... i i i i e e e
for which payment well and truly to be made to the said Purchaser,the Bank binds ifself.its successors and assigns

by these presents,Sealed with the Common Seal of the said Bank this... ........... dayof......... 2010

THE CONDITIONS OF THIS OBLIGATION ARE;

1 Ifthe Bidder withdraws its bid,during the period of bid validity specified by the Bidder on the Bid Form; or
2 If the Bidder,having been notified of the acceptance of its bid by the Purchaser during the period of bid
validity.

f

(@) fails of refuses to excute the Contract Form,if required:or

(b)  failsofrefusesto furnish the Performance Guarantee,in accordance with the instruction to Bidders;

We undertake to pay to the Purchaser up to the amount upon receipt of its first written demand, without the
Purchaser will note that amount claimed by it, is due to it owing to the occerrence of one or both of the two
conditions,Spreifying the occurred condition of conditions.

This guarantee wilt remain in force up to and including (30) thirty days afier the period of bid validity,and

demand in respect there of should reach the Bank not later than the above date.

Signature of Bank
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TECHNICAL SPECIFICATION FOR
ELASTIC RAIL CLIPS
AS PER INDIAN RAILWAY STANDARD

FORWARD o g
This specification conforms to be Indian Railway Standards specification for elastic rail clips

[ERC] issued under the serial no. T-31-1992 [third revisiori] or equivalent or superior standard
and our drawing. '

SCOPE

This standard covers the specification including technical requirement, inspection and testing
procedure of ERC, hereinafter referred as ‘ERC’. Inspection will also inciude inspection of raw
materials for manufacture of ERC. Contract awarding party has been referred as ‘Purchaser’
and its nominated agenc'y/represehtative as ‘Inspection Agency’. The fim entrusted with
manufacture and supply of clips, is referred to as ‘Manulaciurer.,

* TECHRICAL SPECIFICATION OF THE RAW MATERIAL

SILCO MANGANESE spring stee! as rolled bars to grade 55 Si7 of 15:3195 - 1982 or
equivalent or better shall be used in the manufacture of ERC. The technical specification of as
rolled steel bars relate to supply condition of the bars in the as rolled and straight condition for
hot forging.

Steel shall be manufacitulred by any process of stee! making except the Bessemer process. It
shall be followed by secondary refining or vacuum melting.

" The size of ingots, billets or continuous cast killets for any given size of finished steel product
shali be such that a min. reduction ratio of 16:1 from the min. cross sectional area of the ingot
billet or'continuous cast billets to the max. cross sectional area of the product is ensured.

The raw material may be inspected .by the purchaser/his inspection agency for inspection of
clips at his discretion. The inspection will be carried out in accordance with 18:228 or
spectrographically, 1S 4163-1982, IS 150-1983 and: IS 6396 —~ 1983 or with any equivalent or
better.standard of inspection, '

MANUFACTURE OF CLIPS

The clips shall be manufactured from as rolled silico-manganese spring steel rounds as per
technical specification [reference para 3] by not forming shall be subsequently oil hardened and
tempered to give uniform hardness across the section. The ERC shall shall be manufactured
as per details and tests stipulated hereinafier. '

MARKING

All ERC shall bear stamping to indicate last two digits of the year of manufacture and initials of
Manufacturer.
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LOT AND SAMPLE SIZE FOR TESTING

For the purpose of testing the number of ERC manufactured from the same heat no. of raw
materials, heat treated in a similar manner in a day subject to a maximum of. 10000 nos using
continuous type temperature controlled furnace or clips manufactured in one shift in a day and
heat treated in a similar manner shall form a lot of testing.

The test samples for different tests shall be drawn at random from each ot
The clip shall be offered for inspection.

TESTS . )
Chemical enalysis. One sample of ERC from the production of each ot shall be tested for

chemical analysis for determination of carbon, silicon, manganese, sulphur and phosphorus of
the sample shall be spectographically analysed as per relevant part number of 15:228 or as per
any equivalent standard. The sample shall confim to the requirements of chemical
composition with permissible variation as stipulated hereinunder.

ELEMENT -COMPOSITION [%] | PERMISSIBLE VARIATION [%] |
CARBON . 0.50-0.60 . : +/-0.03
MANGANESE - 0.80-1.00 +- 0,04
SILICON ' . 1.50-2.00 +/- 0,03

{ SULPHUR - | . D.04MAX . +/- 0.005
- PHOSPHORUS [ 0.04 MAX +/- 0.005

If the chemical composition does not conform to the specified chemical composition the lof
shall be rejected. ' K ’

Hardness test. The sample clips shall be tested for hardness in accordance with 1S 586-68 or
any equivalent or better standard Rockwell hardness test [B&C scales} for steel or IS 1501
[Part — |] — 1984" or any equivalent or better standard Rockwell hardness test for steel’ or
1S:16500-1983' or any equivalent of better standard Brinell hardness test for steel’ and shali
conform to the following as the case may be : '

Haraness _ Hardness number
RC . . 40 —44
HV L : 380 -435
HB o 375 -415

-

DECARBURISATION TEST

The ERG shall be microscopically examined at magnification x 100 for decarburisation as per
15:6396-1583 or any equivalent or better standard. The average total depth of decarburisation
[Partial + complete} of five deepest decarburised zones of each sample ciip shall not be more
than 0.25 mm for acceptance of material.



" FREEDOM FROM DEFECTS

Sample sfzs will be 5% of that for hardness test, anc the sample ERC drawn accordingly wil
GOﬂSLILU!B the first sample : 7 _
All The sample ERC tesmed in the first samiple must pass the Lest for acceptaﬂae of the lot, In
case, moere than one clips fails, the lot will be rejected. If only one ERC falis in the first sample,

2 second ERC will be drawr such that the sample’size is twice the sample size of the first
sample. All the ERC in the second sampie of ERC shall be tested and each ERC shalf pass

- the ‘testfor acceptance of the Iot. Le. in case one, ERG faJls ihe lot will be rejecLed o

’a«_ JESNE SE N e

Sarmple ERC will be checked for freédom from defects and should be free from hamful surface
defects such as seams, laps, rough or jagged and imperfect edges. The sample ERC shall

“riralse be-exarnined forthe heterogeneity.of steel and {reedom from intemnal defects by the micro- .
" etching process as per IS: 7738[Part V] 1878 or any equivalent or befter standard.

b Sample of cfips and acceptance /re}ecbon of the Iot for freedom from defects will be as 6.3.2

and 6.3.3above.

INCLUSION RATING
Minimum sample size.for-test shan be six. The sampie ERC cof the decarbunsation test and-..

additional samples. required to make up.the number to six, depending upon the lot size, shall:3,
be taken up for festing for inclusion rating. The inclusion rating of the material of the EPC shaff
determine as per 15:4163-1982 or any equivalent or befter standard shall not be worse that

than-2:5 A.B,C,D both for thlck arld thih series at ﬁg 2 of 15:4163-1882 or any equwalen‘c or

beiter standard

D]MENS]ON : ’
The sample ERC. shall be chetked for the dimensions by means of inspection gauge as per

approved .drawing of the purchaser and shall meet with the requirement of dimensions and

~ tolerance as provided in the drawmgs of ;nspeoﬂon gauge,

APPLICATION AND D:FLECTEON TEST

- The.sample ERC shall be tested by driving info a rail fastening assembly in a fixture, which

deflects the ERC 1o the same extent as in the rail fastening assembly as approved by the
puchaser. The ERC shall then be removed from the ﬁx-ure checked for comphancﬂ with the

dimension an tolerance as per c!ause 6.5.1.

TOE LOAD TEST

The sampie ERC shall be tested for toe load, with tne help of toe Ioad fest arrangement as

approved by'the purchaser. The sample shall be testedat . 1.2 .mm dzfiection and shall -

giveatos ioad at 700-1000 kg.
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FINAL INSPECTIONIT ESTING & DOCUMENTATION I _
We shall carry out the final inspection and testing internally in accordance with the plan of
testing given under ‘tests’ clause 6 hereinabove , and shall maintain the records of test resuls .

methodically.

PROTECTION _ ’ g .
_After inspection and approval, ERC shall be cleaned off from dust & rust and protected V\(tth
surface treatrnent by dipping in Dotible boiled linseed ofl or.any betier standard rust preventing

compound approved by the purchaser.

PACKING ‘
. The clips shall be shipped per EXPORT WORTHY packing to ensure that there is no loss or

damage to the clips during transit.

Each bag shall be stitched properly having a tag-mentioning item name, quanity, and shipping
mark. And coniaining abt 50 clips per bag. '

TEST FACILITIES - . .

We shall be required to install all necessary test faciliies for inspection of clips in a separate
well lit, clean & properly ventilated laboratory room provided with easily maintainable fioor and
platfrom. ' B

INSPECTION GAUGES : . :

The inspection gauges for dimension and configuration check should be as per drawing of the
purchaser. The manufacturer shall submit three sets of inspection gauges for the approval of
inspecting officer. Out of these, one set of inspection gauges should be used as master gauge
and should be preserved safely by the clip manufacturer. The second set shall he used by the
Inspecting office. The third set will be retained by the purchaser for internal quality checks, the
firm should use an additional set of gauges.

DISPOSAL OF REJECTED CLIPS . '
The rejected clips shall be cut in two picecs by the manufacturer using oxy-acetylene flame and
shall then be disposed of as scrap.

GENERAL ' :
The manufacturer will furnish, at his cost, the clips require for all tests and shall also provide
necessary man-power and shall also provide fagilifies for carrying out test at his works.

The purchaser/inspecting officer shall be given free access to the works of manufacturer at all
reasonable times and shall be at liberty to inspect the manufacture at any stage and to call for

any records, pertaining to manufacture, which shall be made available to him within reasonable
time.
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Specification for Spherodial Graphite Cast Iron Ingert

embedded in Concrete Sieeper
IRS S.NO. T-4G-1996

Foreward

The SGClinseris is a fastening system. facilitating to hold the ERC in the manner
to suit the objective and smooth running of the train.

Scope

Thlsp standard covers the rnanufacture approval of samples and internal
checkingftesting in for quality assurance, offering material for inspection, testing
and. inspection and packing of cast-iron inserts for concrete sleepers here in after
referred to as ‘INSERTS'. Drawing of inserts and their checking gauges shall be
available for reference at the manufactures works.

Material : ' i

The material for inserts shall generaliy conform to the requirements of Grade SG
500/7 "of 15:1856-1881 * Iron castings with spheroidal or nodular graphite-
specification.

Marking

Casting shall be accurately moulded in accordance with the working drawing.
enclosed with our proposal offer with the addition of such letters, ﬂgures and
marks as may be specmed therein.

Manufacture

Patierns )
The pattern shall be made of metal or araldite.

Ali patterns shall be match-plated for moulding. It shall be ensured that there is
no looseness between bushes and pins.

The patterns shall be checked periodically, not later than production of 1.0 lakhs
inserts. However, if dimension defect is observed, then defective patiern shall be
fully rectified and documented
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Heat treatment ;

The inserts may-be supplied without heat treatment if the specified mechanical
properties are achieved without heat treatment. If the specified properties are not
achieved after heat treatment with magnesium alloy, inserts along with test
samples can be heat treated, the heat treatment cycle shall be decided by the
manufacture. Heat treatment shall be done in thermostatically controlied electric
furnaces fitted with automatic temperature recorder. In case, automatic
temperature recorders are not provided , a better option shall be adopted.

If the heat treatment is ‘done, the inserts cast in ch heat shall be heat treated
entirely in one heat treatment cycle. Depending on the capacity of heat treatment
furnace, full material of different heats shall be heat treated together.

Loading in heat treatment furnace shall be done in systematic way melt heat
wise. Material shall be loaded evenly to avoid distortion of inserts/test samples.

Temperature records shall be_maintainéd heat treatment batch wise. Records of
heats included in a particular heat treatment baich shall also be maintained.

Finishing :

Further, processing e.g. shot blasting and grinding of the inserts shall be done
separately for each heat to rule out the possibility of mix up of inserts of different
batches. . '

Gating projection shall be finished smooth as per drawing.

Approval for Ruie manufacture

We shall make few trial casting with the aim of development of inserts, the
casting shall be thoroughly checked for dimension, weight, metailurgical
properties and chemical composition. If on examination any change in pattern of
gating, risers and runners, and method of molding is found necessary. It shall be
carried out. The same procedure shall be repeated till all aspects of manufacture
technology get corrected. '

When-the procedure is perfected, we shall call the purchaser or their inspector to
check and approve of the sample. If the samples are found satisfactory
dimensionally and metaliurgically, the bulk manufacture of inserts shall be
aflowed. Inspection/testing charges for inspection of firm, checking of gauges,

~making and testing of samples etc., shall be borne by the manufacturer.

~
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Internal inspection testing and quality control
Brinell hardness testing machine shall be checked daily with standard test-block
before start of the work. |
Calibration of tensile ’[estmg machines shall be got done from a reputed and
approvad firm atleast once in a year and test cerlificates maintained for scrutiny

by the: inspectmg officer.

Soundness of castmg shall be checked to ensure freedom from harmful defects
by sectioning atleast one insert per heat.

100%- inserts shall be subjected to visual, dimensional and weight check and
records of the same shall be kept heatwise. During visual examination inserts
which do not have clear identification mark as per drawing shall also be removed.

Every insert shall be given hammer blow with 2kg hammer. Only sound inserts
which do not break with blow shall be offered for inspection.

Offer for inspection '
Inserts which are sattsfactoryimetallurgicailly, dimensionally, by weight and with
clear identification markings shall only be offered for inspection.

One set of inspection jig and gauge shall be kept for exclusive use of inspecting
officer. Height gauge, surfaie table, clamps and vernier etc. shail also be made
available for checking the accuracy of the gauges.

Metallurgical inspection

Batch
Insert cast together from the same heat and if necessary, heat treated together in
the same heat treatment cycle shall comprise one batch.

Chemical Composition
Phosphorus content of one mserts from each batch shall be ¢hecked and shall

not exceed 0.12% when tested in accordance with 1S:228[Part 3]-1987.

Provisional fest bars _
Provision of test samples shall be made as per [S:1865-1991. All test samples
shall be cast separately and heat number shali be cast on the test samples.
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"“Tensile test

Dimensions of tensile test bars machined out of test samples shall be as per
1S:1865 — 1981

Mechanical property of inserts i

Tensile strength {min] -, : 500 N/mm?
Elongation [min] : 7%

Hardness fest
Brinell hardness iest shall be carried out on the end face of all the inserts

reselected for tensile test and hardness shall vary between 170 — 241 BEN

R.C
lntema! Soundness - i 16 - 25
One insert from each batch shall be subjected to destruction test by secﬂonmo in

order to ensure internal soundness

Dimensional Check
Before inserts are offered for mspectlon we shal arrange o check 100% lnserts

for dlmEﬂSiOﬂS

The approved Jigs shall enly be used for checking dimensions of inserts.

Out of each lot, 50 sample ihserts'are selected at random and checked for
dimensional accuracy. Depending upon number of defective inserts action shall
be taken as suited appropriate.

Gating Projection
Gating projection beyond tolerance shown in the drawing will be accounted for

dimensional defect.

Test facilities | i :

We shall supply the samples reqmred for testmg free of charges and shall at own
cost furnish and prepare the necessary test pieces and supply labour,
appllances machinery and plants for such testing, as may be required at our
premises before despatch, in accordance with this specification.
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PLAN

NOTE:~

. ALL DIMENSIONS ARE [N MILMETRES,

. ALL SHARF CORMNERS TO SE ROUMDED OFF 70 A
RAGDIUS OF 1.5 MM WHEREVER NOT SHOWHN.

THE DIMENSIONS OF THE INSERT ARE TO BE CHECKED
BY SUMABLE JIG TO DRG. NO., RDSO/Tw3I433/ALT-1.
DIMENSIONS OF 30.0£0.8, 8.5%0.8 & T0X0.Bmm FOR
CONTROLLING POSITION OF AFEX OF HOLE CIRCLE
SHALL BE STRICTLY ADHERED TO.

1
2

3

.

SIDE_VIEW

3 I TOLERANCE OF 0.5 WM SHALL ARPLY WHEREVER

MYANMAR RATLWAYS
CIVIL ENGINEERING DEPARTMENT

" SGC[ INSERT FOR USE WITH
ELASTIC Ral CUP TCPL/MR/TO12

‘G"

DRG.NG

SHEET :1 0F 1
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SPECIFICATION FOR UNCQATED STRESS RELIEVED STRAND
FOR PRESTRESSED CONCRETE SLEEPERS

FORWARD

0.1 ‘
The Indian Standard (First revision) was adopied by the Indlan Standards Institution on 14 March, 1983,

after the draft finalised by the Joint Sectional Committee for Concrate Reinforcement has been approved by
the Civil — Engineering Division Council,

0.2
This standard was first pubhshed in 1970 to cover the requirements of stands used in prestressed concrete

wark. The present revision has been taken up with a view to Incorporating modifications found necessary as
- @ résult of use of this standard both by manufacturers and users.

0.3 - ’

The significant modifications incorporated in this revision are in respect of provisions relating to physical
requirements of nominal mass of strand and proof load and the sample size for tensile test. Further, St units
have been adopted in the revision and references to related Indian Standard apprearing in the standard

have been updated.

0.4

In the formulation of this standard, due wefghtage has been given fo International co-ordination among the
standards and practices prevalhnu in dlfferent countnes in add tlons to relating it to the practices in the field
+in this country. ;

0.6 ;

For the purpose of deciding whether a particular reqUIrement of this stanclard is complied with, the final
value, observed or calculated, expressing the result of 2 test shall be rounded off in accordance with 15: 2-
1960. The number of significant places retained in the rounded off value should be the same as that of the
specified value in this standard. :

[$; 6006 - 1983

4

SCOPE ;

1.1 '

This standard covers the reguirements for manufacture, supply and testing of uncoated, stress relieved,
high tensiie stegl strands for use in prestressed concrete. The following types of strands are covered :

[a] Two wire strand.

[b] Three wire strand

@ 8

[c] Seven wire strand class 1 & class 2
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3. MANUFACTURE

31 Wire :_

3.1.1 ‘ : _ o

The base metal shell be carbon steel of such quality that when drawn to suitable round wire sizes and
fabricated " into proper strand sizes and properly stress relieved after stranding, shall have the properties
and charagteristics as prescribed in this specification. . :

3.1.2 : - :
The element wire to be used for strand shall be cold-drawn from plain carbon steel (ref. 3.1.1) and shall

contain not more than 0.050% of sulphur and not more than 0.050% of phosphorus, when tested in
accordance with relevant parts of 15:228. ’ : :

3.1.2.1 .
The Wwire used in the manufacture of the strand shall be well and cleanly drawn to the specified dimensions

and shall be sound and free from splits, surface flaws, piping, and other defects likely to impair its use in the
manufacture of the strand and the performance of the strand in presiressed concrete.

3.2 Strand .
The seven wire strand shall have a centre wire at least 1%4% greater jn diameter than all surrounding wires

enciosed tightly by six helically placed outer wires with a uniform length of lay of at least 12 times but not
than 16 times of the nominal diameter of the strand. The length of iay for the two and three strands shall be
uniferm throughout and shall be 24 to 36 times the diameter of elements wire. The wire in the strand shall
be so formed that they shall not unravel when the strand is cut and they shall not fly out of position when
the strand is cut without seizing..

!
3.3. Joints: ) ‘
3.3.1 ) . : .
There shall be no strand joints or strand splices in any length of the completed strand unless specifically
permitted by the purchaser. : - ,
- 3.3.2
During process of manufacture of individual wires for stranding, welding is permitted only prior to or at the
last heat treatment (Patenting). . o '
3.33 . _
During fabrication of the 7 wire strand, butt-welded joints may be made in the individual wires, provided
there is not more than one such joint in any 45 m section of the completed strand.

3.4 )

Stress Relieving of strand — After stranding all strands shall be subjected to a stress — relieving. Stress
relieving shall be carried out as a continuous process an a length of strand by uncoiling and running
through any suitable form of heating to produce the prescribed mechanical properties. Tempers colours,
which may resuit from the stress-relieving operation, shzll be censidered normal for the finished
appearance of the strand. . .

After stress relieving, the strand shall 1_5& reformed into coils or wound on to reel, having core diameter of
sufficient size and in any case not less than 800 mm to ensure that the strand will lay out straight.

3.5 Workmanship and finish

The finished strandn shall be uniform in diameter and shall be free from injurious flaws and imperfections.
The strand shall not be ociled or greased. Stight rusting; provided it is not sufficient fo cause pits visible to
the naked eye, shall not be a cause for rejection. '

4, Size and designation

4.1 Two wire strand — The nominal diameter, the nominal cross section aréa and the nominal mass per unit
length of the strand shall be as given in Table 1. :

4.1.1The two wire ;trand shall be designated by the number of element wires (plies) and the diameter of the
element wire making the strand, for example, 2 ply 2mm “strand will mean a strand consisting of two
element wires of diameter 2.0 mm each,
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4.2 Three wire strand —~ The nominal diameter, the nom:nal cross- sect:onal area and the nominal mass per
Lnit Iength of the sirand shall be as gwen in Table 1. )

4.2.1 The three wire strand shall be demgrczted by the number of element wires (piles) and the diameter of
the element wire making the strand, for example, 3 p ty 3 mm strand will mean a strand consisting of three

element wires of d:ameter 3.0 mm each.

Table 1

1

Dimensjoﬁ. Tolerance and Mass of two and three wire strands '(Clause 4.1,4.2 & 5.1)

. . Tolerance on Nominal cross .
Designation Nofrgslr;ai ;l:‘atinviter diameter of - seclional area of Nowz@é;ndass of
o m e element wire strands
1 2 3 4 5
mm mm mm? Kg/m

Zply 2mm 2.0 +0.03 6.28 0.0493

2 ply 3mm 3.0 . +0.03 14.14 .01

3 ply 3 mm 3.0 v | $0.03 © 21.21 ~ 0.1686 v

4.3 Seven wire strand — The nominal diameter, nominal cross sectional area and nominal mass per unit
length of the strand shali be as given in Table 2.

4.3.1 The nominal diameter of strand shall be measured across the crown of the wires.

4.3.2 The seven strand wire shall be designatéd by the ﬁpproximate.qverail diameter of the strand and

number of element wires (plies) making the strand, for.example, 6.3mm 7 ply strand will mean a strand of .

approximate diameter B.3-mm and made out of seven (six outer and one ceniral} wires,

fc‘o. Tolerances

5.1 The tolerance on the nomimat diameter of the element wire in case of two wire and three strands and
the tolerance on the nominal diameter of the strand in case of'seven wire strand shall be as given in Table

1 and 2 respectively.

Table 2 -

Dimension, Tolerance and Mass of two and three wire strands. Clause 4.3 & 5.1.

, : . Tolerance on Nominal cross .
- Designation N&“;E?Tllg;ir;ﬁfr diameler of secticnal area of NOH;IHE|
- element wire strands mass of strand
1 2 3 4 5
mm mm mt Kg/m
6.3mm 7 ply B.3 #0.04 - 25.1 0.185
7.9mm 7 ply 8.7 +0.04 37. 0.295
9.5mm 7 ply 9.5 - +0.04 51.6 0.408
11.9mm 7 ply 11 “+0.04 70.3 0.555
12.7mm 7 ply 12.7 +0.04 82.9- 0.730
15.2mm 7 ply 15.2 $0.04 ° 138.7 1.094
9.5mm 7 ply . g5 +0,66 54.8 0.435
: -0.15
11.1mm 7 ply 11.1 +0.04 74.2 0.585
: -0.15
12.7mm 7 ply 12,7 +0.04 0B.7 0.775
-0.15
15.2mm 7 ply 15.2 +0.04 140.0 - -1.102
-0.15
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6. Physical requirement

6.1 Breaking strength — The breakmg ioad of fmlshed stress relieved sirand determined in accordance with
{he result, shall not be iess than, the value given in Tabie 3.

6.1.1 Test in which fracture of any of the wires occur within a distance of 3mm f{qm t‘he jaws of the machine
shall be d_iscarded. i the result do not comply with the requirements of this specification.

6.2 Proof of Load - The 0.2% proof load of the strand tested in accordance with hereinaiter clause, shall be
not less than the values specifisd in Table 3.

6.3 Elongation — Elongation of the strand measured on a gauge length of not less thart 8600 mm by means
of a suitable extensometer.

TABLE 3 — Minimum Breaking Load
[Clauses 8.1, 6.2 & 7.2.1)

Class | Designalion Breaking Load 0.2% Proof Lead |
1 2 3 4 '
N N
- 2 ply 2 mm 12 750 10 840
[ 2ply3mm ! 25500 21670
" 3ply3mm v 38250 32 480 -
3 . 8.3mm7ply | .44 480 . 37810
7.9mm 7 ply | 88950 | - 58600
9.5mm 7 ply 23 410 79 400
11.imm 7 ply - 124 540 105 860
| 12.7mm 7 ply 164 580 138 200
| 15.2mm 7 ply 226 860 - 192 830
. 2 9.5mm 7 ply 102.310 86 960
. 11.1mm 7 ply 137 890 117 210
12.5mm 7 ply 183 710 156 150
15.2mm 7 ply 261 440 222 230

Attached io the {est piece shall be not less than 3.5% | mmednate?y prior to fracture of any of the component
wire (see 7.3).

6.4 :
Relaxation ~ The relaxation stress in. the wire, when tested in accordance with 7.4 shall not exceed 5% of
the initial siress as specified in 7.4 at the end of 1000 h. Alternatively the manufacturer shal provide proof
that the quality of wire supplied in such as to comply with this requirement,

6.4.1. "

When it is not possible to conduct 1000 h refaxation test, the wire may be accepted on the basis of 10%
relaxation test provided the manufacture furnishes proof establishing a relation between relaxation stress
values at 1000 h and 100 h and prowded that the relaxatmn stress at 100h is not more than 3.50% of the
initial stress as specn‘”ed in7.4.

7. TESTS

7.1 '
Tensile Tgst— The breaking load shall be determined in accordance with |S: 1521-1972.

7.2
Test of Proof Load - Proof load shajl be determined in accordance with {5; 1521- 1872,



tntmrr e g

-41_

7.2.1.
The load at 1.0% extension method may be used io be agreed between the manufacture and the

purchaser. In this test, an initial load squivalent to 10%.of required minimum breaking strength as
prescribed in Table 3 shall be applied to the test piece and a sensitive extensometer then attached. The dial
of the iatter shall be adjusted to read 0.001 mm/mm of the gauge length to represent the extension due to

the initial load.

The joad shall be increased untill the extensometer shows an extension corresponding to 1.0%. The ioad at
this extension shall not be less than the minimum 0.2% proof load specified in table 3.

1% amendment — Alternatively the load at 1.0% extension method may also be determined.

7.3, . .
Elongation Test- The elongation shall be deiermined in accordance with [S © 1521 — 1972,

7.4, Test for relaxation — if required by the purchaser, the manufacturer shall provide evidence from
records of tests of similar strand that the relaxation of load from an initial stress of 70% of the specified min.

_tensile strength (calculated from the 'min, specified breaking foad and the nominal cross-sectional area

strand) conform to that specified in. 6.4. Duriing the whole period of test that temperature shail be -
maintained within the range 20 +/-2°C. The initial load shall be applied in a period of 5 minutes and shall
than be held con'Stant for a further period of one minute. Thereafter no adjustment of load-shall be made,
and load relaxatfon readings shall commence from the end of the sixth minute. On no account shall the test
specimen be overstressed. :

8 — SAMPLING & CRITERIA FOR CONFORMITY

8.1. Selection of test samples — ) . )

test samples of sufficient length to permit the tests for-breaking load and elongation shall be cut from one
end of every fifth coil, but sample size shall not be less than 2 from each lot. A further length shall be cut
from each fifth coil or part of 5 coils for the determination of preof load.

B.1.1. ‘

All test pieces shall be selected by the purchaser or his authorised representative, The test piece shall not
be detached from the coil or length of strand, except in the presence of the purchaser or his authorised
represenatative. :

8.1.2. _ ) . :
Before test pieces are selected, the manufacture or supplier shali furnish the purchaser or his authorised
representative with copies of the mill records giving number of coils in each cast with size as well as the
identification marks, whefeby each coil can be identified,

8.2 Retest

Should any sample fail any of the tests, by agreement between manufactured and purchaser, twao additional
test samples from the same end of the same coil shall be taken and subjected to the test or tests in which
the original sample failed. Should both additional test samples pass the test or tests, the coil from which
they were faken shall be deemed to comply with the requirementis of this standard. Shouid either of them
fail, the coil shall be deemed not to comply. T :

8.3. if ten% or more of the seiected coils fail to fuifil the requiremants of the standard, the parcel from which
they are taken shall be deemed not to comply with ihis siandard.

8. Delivery, inspection and {esting facilities.
9.1 :

Unless otherwise specified general requiremants relating to the supply of material, inspection and testing
shall conform to 15:1387 — 1867. o
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82" . .
No material shall be despatched from works premises prior to its bring certified by the purchaser or his

authorised represenatative as having fulfilled the tests and ‘Tequirements laid down'in this standard except
where the coil or reel containing the strand is marked with the-IS! or equivaient certification mark.

3 . )
'gl'he purchaser or its authorised representative shall be at liberty to inspect and verity the steel maker's
certificate of cast analysis at the premises of the manufacturer or supplier, when the purchaser requires an
actual analysis of finished material, this shall be made at a place agreed to between the purchaser and the
manufacturer or supplier. ’

9.4
Manufacturer's Cerlificate — In the case of strands which have not been inspected st the manufacturers

work or at supplier's end, shall provide the purchaser with the ceriificate siating the process of manufacture
and also the test sheet signed by the manufacturer giving the result of each mechanical test, 0.2% proof
load and the chemical composition , if required. Each test sheet shall indicate the number or identification
rnark of the cast to which it applies, corresponding to the number or identification mark to be found on the

- material.

10. PACKING, IDENTIFICATOIN MARKING
10.1. ' ,
Unless otherwise agreed fo between purchaser and seiler the strand shall be supplied as indicated in

10.1.1 or 10.1.2,

10.1.1. . . .

Strands shall be wound into traversed layered coils having an interna! diameter of a size as specified in 3.4,
These coils shall be securely strapped to prevent distortion of the coil in transit and unless otherwise
specified the coils shall be protected against damage in transit by wrapping with hessian.

10.1.2. . ,
Strands shall be coiled on 1o suitable reels having a core diameter of not less than 600mm.

10.2. .

The manufacturer or supplier shall have colls of strands marked in such a way that all finished strand can
be traced to the cast from which they were made. Every facility shall be given to the purchaser or his
represenatative for tracing the strands to the cast from which they were made. Each coil shall carry a label
giving the following details : '

(a] Size of strand. o

[b] The coil number

[c] Class, where applicable.

10.2.1 .

Each ceil should be suitably marked with the 151 mark in which case the concerned test certificate shall also
bear the standard mark. '

)
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ANMENDMENT NO. 1 [NOV, 1984}

First Revision

Corrigenda

Table 2, Col 3, 2™ entry = Substitute 7.9 for 9.7.

Table 3; Col 2, 12" entry ~ Substitute 12.7 mm 7 ply for 12.56 mm 7 ply. -

(BSMDC 8)

AMENDMENT NO. 2 [JAN, 1988]

First Revision

Clause 2.6 .
Production length — The max [ength of strand that can be manufactured without or with welds (see 3.3)
being made after drawing in any of its component wire.

Table 2

Dimension, Tolerance and Mass of two and three wire strands

"

i . " Tolerance on Nominal cross .
Besignation Ng;z;gzhgr"atr\:ﬁ?r diameter of sectional area of m aSN orr;mﬁl nd
) . : element wire sirands § ol sira
1 2 3 4 5
. mim mm mm* Kg/m
8.3{?11‘:‘1 7 ply 6.3 +0.04 23.2 . 0.182
7.9mm 7 ply 7.9 +0.04 37.4 0.284
9.5mm 7 ply 9.5 +0.04 5186 0.405
11Aimm 7 ply 11.1 +0.04 697 0.548
12.7mm 7 ply 12.7 +0.04 - 929 - 0.730
| 15.2mm 7 ply 15.2 +0.04 139.4 1.094
9.5mm 7 ply 9.5 +0.66 54.8 0.432
- -0.15
11.1mm 7 ply 11.1 +0.04 74.2 0.582
-0.15
12.7mm 7 ply 12,7 +0.04 98.7 0.775
-0.15
15.2mm 7 ply 15.2 +0.04 140.0 - 1.102 7
-0.15

~y
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AMENDMENT NO. 3 [JUNE, 19931

First Revision

Clause 6.3

Elongation of strand shall not be jess than 3.5% and shall be measured on & gauge lengt’n of not less than
200mm: for 2 ply and 3 ply strands and not less than 600mm for 7 ply strands

The elongahor; shall be measurad by a suitable extensometer which is attached to the tes! piece, after an
initial Icad equivalent ta10% of the requured min. breakmg load as specified in table 3 has been applied.

Foliowing an extension of 1%, the extensometer may be removed and loading continued to ultimate failure.
The elongation value is then determined by the movement between the jaw gripping the test piece on the
new base length of jaw {o jaw distance to wh ch will'be added the value of 1% determined by the
extensometer. r

Table 3 - Foliowing to be inserted below the table :
"The modulus of elasticity is to be taken as 185 +'IE}KN.fmmz unless otherwise indicated by the

manufaciurer.
.

AMENDMENT NO. 4 [JUNE, 1897]

First Rewsmn

Clause 2.4

Length of lay — The distance (measured along a stra;ght fine paraflel to the strand) in which a wire forms
one-complete hefix.

Clausg 3.1.2 .
0.040% rdr 0.050%.

Clause 3.3.2
Delete last word ‘Patenting’.

Ciause 8.1,
For 7 ply $trand coils, test samples of sufﬂment length to perm[t the tests for breaking load, pfoof load and

elongatson shail be seiected, at random from a group of 5 conls but sample size shall not be less than 2
irom each [ot,

Far2 ply and 3 ply sirand coils, test samples shall be selected at random from each lot in accordance with
following table

No of coils in the Iot . No_of coils to be selected
i Upto25 ' 3
26 to 65 - 4
66 to 180 . 5
181 to 300 7
301 and above | | . 10
Ciause 10.1.2 - Append to this clause - e

Clause 10.4.3, by mutual agreement between the purchaser and the manufacturer, water solubie of may be
applied on strands.

CED 54
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- Specifications of Fibre Pad

Fibre Pad :Moulded in High Density Polyethylene

Raw Material: The raw material shall be high density polyethylene with physical
and moulding characteristics complying with the following requirements :

Density
Test method DINS3479  0.948 ~0.970gm/cm?

Reduced specific Viscosity

Testmethod ISO/R 1191 1.3~2.5di/g.
Melt Flow Index

Test method DIN 53735 up to 9.0 g/10 min.
Tensile Strength (Yield Stress)

Test method DIN 53455 min 2300 N /cm?
Elongation at Yield

Testmethod DIN 53455 9% ~17 %

Moulded Pads

Tensile Strength

Sample cut from moulded pad, test method DIN 534565 .

Sample size 4 Test speed 50 mm/min.

Min Tensile Strength 2300 N/ cm? '

Pencentage Elongation at Break z,

Min Elongation 100 %

Hardness

Measured at five points all at least 1 cm from edge of pad.

Test method DIN 53505 min 58 ~ 64 Shore D.

Electrical Resistance (Volume Resistivity)

Test method DIN 53482 with 10 million Ohm cm.

Dimensional Accuracy

All samples shall comform to the dimensions and tolerances detailed on Drawing.
Visual Inspection 4'

The surface shall be clean and free from any evidence of gassing or burning.
The sprue and any fiashes shall be cleanly cut off.

Responsibility for Tests : The tests detailed, shall be carried out by the
moulder or a mutually acceptable independent testing authority.

7 -"W:s-n"‘"‘cz::f“ﬁ‘::s%i}-- e
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ENLARGED WEW

OF TAPER

{1} All dimengion are in millimeter.

{2) Flainess of pad on both surfaces must be within 3 mm.

(3) Weight=0.103 kg (0.227 Ih)
(4) Colour coded = Black

{5) Tensile strength (Yield Strength } = 2300 Nfom?
{6) Elongation (&t Yield =9 % ~17 %

MYANMAR RAILWAYS

CiVIL ENGINEERING DEPARTMENT

RAIL PAD {FIBRE PAD)

FOR BS 75 R RAIL FASTENING ASSEMBLIES

(NON-INSULATED)

SCALE

N.T.S

DRG. NO. MR /RP - 01
DATED, 5-12-2007
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Government of India
Ministry of Ratlways
(Railway Board)

indian Railway Standard Spef‘igacatmn
for
Glass filled Nylon-86 Insulating linars

8, No, T-44-25
EQREWGRD

The specification was originally. issued in 1880. In its first revision in
1987, the tensile and cross-breaking strength values were revised.

In the second revision of the provisional specification issued in 1993,
the acceptance tests earlier required to be conductea on ‘as moulded
specimens™ were specified to be conducted con liners afler the
conditioning, except that the cross-breaking load, test shall be done on
"as mouided” liners,

For deciding whether a particular requirement of this standad is
complied with, the final value observed or calculated expressing ths
results of a test or analysis, shall be rounded off in accordanice with
1S:2. The number of significant places retained in the rounded off value
should be the same as thag; of the specified value in this standara.

The IRS ~Spediil cahon (provisional)-1982 second revision was
discussed in the 66" Track Standards Commiftee meeting and as
approved by the Railway Board, the spacification has been issued
under the fixed Serial No. T-44-1995 with minor modification in clause
4.3.2 in tha present form.

SCOPE

This sp;eé:iﬁcaiion covers the reguirements, method of tesls and
sampling for Glass filled nylon-66 insulating liners interposed between
the rail and the Elastic Rail Clips in raif fastening assembly mcmly to

- provide electrical insulation.
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TERMINCLOGY

A

2.

GFN-85:  Itis glass filied nylon-66.

As moulded specimen:

It is defined as that specimen which upon immediaie
removal from the mould is sealed in a coniziner
impermeable to moisture/water vapour.

-

Dry weight: '

It refers to the weight of the 'as moulded specimen’.

Conditioning:

It is the process which consists in keeping the liners
immersed in boiling water for peried sufficient for the liner
to absorb specified percentage of water.

Type tests:

These refer to the tests given in Table-1 of [his
specification to be conducted on 'as moulded test
specimen’ {6 assess the moulding capabilily/process
control of a firm far quality assurance.

Pre-zacceptance tesis:

These refer to the lests which are required 1o be
conducted on the test specimen before according
clearance to the firm for bulk produciion of liners.

Acceptance tests:

These refer to the tests conducted on ths liners for
purpose of acceptancefrejection of the liners during
inspection.
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3. REFERENCE DOCUMENTS:

3.1  This standard refers to the following/BS/IS/IASTM specifications. These
should be available at the manufaciurer's work for reference,

Standard

itie

1. | BS 2782 part 1-197%6

Method 123 B, Determination of the
Melting Point of Polymides.

OR Method 123 A. -Deterrninafion of
Melting Point of Synthetic resins

" {capillary tubs method)

rof

BS 2782 part 6-1980

Mathod 620 A. Determination of density |

of solid plastics excluding cellular
plastics (immersion method)

3. | BS 2782 part 2-1882

Method 230 A. Determination of volume
resistivity.

4, | 18:1988-1962
(re-printeg 1981)

Method of test for thermosetling
synthetic resin  bounded laminated
shasls,

5. | ASTM-D-785 19585
(re~approved 1981)

Standard iest method for Rockwell
hardnass of plastics and eiscircal
insulating maieriais.

B [ASTM D638 1984

Standard test method for tensile
proparties of plastics.

7. | ASTM D-142 1981

Gl
£y

Standard test method for diglectric
breakdown voltage and diglectrc
strength of solid electrical  insulaling
meterials at  commercial  powsr
freguancy. '

8. 118:2-1860

Rules for reunding off numerical values,

3.2  The specific provision in this standard will over-ride these in the above
specification where these are not in conformity with one another. Any
specific requirement given in the drawing of the tiner will over-ride the
relevant provision of this standard specification.

33 RDSO drawings relevant to the finer under production should be
availabie for reference at the manufacturer's works.
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MANUFACTURING PROCESS

A MANUFACTURE
41 HMATERIAL
41.1 The material used for r"uar:ufacture of insulaling liners sha .b: glass
filled nylon 66 (GFN-66) biack moulding granulgs with about 33% glass
filler. Addition of black colourants during moulding of liners iz not
permiited and the reconstiluted or recovered materiais shali not be
used for the manufacture of iiners.
4.1.2 The physicail properties of GFN-66 material used for the manufaciure
of nylon mouldings shall confirm to the requirements given against S.
Na. 1,2,3 of Table 1. Other propetties as given in Table 1 refer to the
as moulded test specimen of GFN-G6 material
"~ TABLE-1
S. | Property Units Values Test method
No.
1. | Melting point - °C 258-268 BS 2782 PL1-1976 .
. : Methoo 1232 or 1234
| 2. | Specific gravity - 1.36-140 |{BS 2782 Pi5-1880
Method 620A
3. | Glass filler % - 20-35 Appendix 1l
4. | Hardness Rockwell R L 110 {min) | ASTM D-7B5-1965
5. | Tensile sirength Kg/mm? [ 17.5(min) | ASTM D-538-1984
- 8. | Elongation at break % 10 (max) -qo-
7. | Cross-breaking strength | Kg/mm® | 20.0 (min) |{1S5:1998-1962
8. | Dielsctric strength KMimm 11 {min) ASTR D-145-1081
S. | Volume resistivity Ohm. Cm | 10°(min) | BS 2782 Pt.2-1882
b iethod 230A
4.2

421 The glass filled nylon66 liners_shall be manufactured by automatic
screw type injection moulding machine.

422

The liner shall be condilioned by immersing n boiiing waler for
adeguate time to ensure minimum 3% absorplion of water as provided

in para 7.7 (iii).
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MARKJNG Each nylon moulding shall be legibly embossed in 3mm
ietters and figures with manufacturer's initials, Last two digits of year of

‘manufaciure and part number as shown in RDSO drawing.

FREEDOM FROM DEFECTS;

The surface of the nylon liners shall be smooth, sound and iree from
moulding defects such as bubbies, splash marks, burn marks, voids,
surface sinking, crazing and blistering of the surface, windows, weald
fines, laminations, jotting and cracks. All edges shall be neatly finished

and free from flash.

PRE-ACCEPTANCE TESTS

£1 (Typetests

These tests shall be conducted on ‘as moulded test specimen’, as per

" scheme of testing given in Appendix 1. The results of tesiing shall

conform to the values given in Table 1

‘ .Product testing:

All tests, excepl cross braaking load and waier absorption tests, shall
be conducted on conditioned liners as per scheme of testing given in

Appendix 1 (B). The results of the tests shall conform o the

reguirements of clauses 7.1 0 7.7.

- The cross breaking ioad tests shall be conducied as per method of test

given i.e. Appendix II. Each test value shail conform to the reguirement
of test value given in Appendix |1,

4]

The dlmenssons shall be checked by means of inspection gauges a
per RDSO drawings.

ACCEPTANCE TESTS

Tests given under clause 7.1, 7.2, 7.3, 7.4, 7.5, 7.6 & 7.7 shall be
conducted after conditioning of liners. Test under clause 7.8 shall be
conducted on ‘as moulded' finers by wheihe, for sach of of 10,000
liners or part therecof before conditioning, the manufacturer shall retain
10 liners and the test shall be conducted on any three liners for
acceptance of the material.
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g4 Lotsize:  For purpose of inspection of the liners, 10,000 nos. of
' liners or part thereof duly conditioned shall form a lot.

e e A o ek e e A

5 2 sample size: The sample size for tests shall be as given in each lest,
" The samples for different tesfs shall be dravn &l randorn from 2ach ol

7. JESTS

P Tests as given under clause 7.1 to 7.4 shali be conducled cn ary three
of the five sample liners as drawn for internal cavity test under clause

7.5. -

N A T

71 Melting point:

ATt TS T

Three sample liners per ot shall be chacked for melting point of the
‘materials of the liners. For acceptance of the lot, each individual
" sample shall pass the requirement of the test value given in Table-1
when tested in accordance with the relevant standard given in Tabie-1.

e

7.2  Specific gravity:

Three sample liners per lot shall be checked for spacific gravity of the
material of the liners. For acceptance of the lot, each individual sample
shall pass the requirement of the test value given in Table-1 when
tested in accordance with the relevant standard given in Table-1.

Formtd ¥ o

s e

7.3 Glass filler:

Three sample liners per lot shall be checked for glass filler {percent) of
the material of the liners. For acceptance of tha lot, each individusal
sample shall pass the reguirement of test vaiue given in Table-1 when
tested and caleulated in accordance with the method given in Appendix
i i,

AP g P b R
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Hardness test: (M-ethoci of testing as per ASTN D-TB5-1865)

]

Three sample liners per lol sheil be checked for hardness (R
the liners at three different locaiions on e E—L Loty s
o acceptance of the lot each mdividuals value on i
E A shall not be less than 100 Rockwell

Internal cavity test:

Five sample liners per Iot shall be chacked for inlernal cavilies On
cectioning along “y-y" shown in the PLAN of the liner in fig. 1, no
sample liner shall reveal any internal cavities when examined visually

or with the help of a magnrfymg glass, jor accepiance cf the lol.

Dimensional check:

H Dimensional checking shall be done with approved inssection
gauges as per RDSO drawings For acceplsnce. each sample
tiner should pass the recruiiment of the gauges Saemrong shail
be done as par7 6.1 [iil.

S O T T Ty Lt Xt ra

Sampling

&
——
-

e A

first 1,00,000 liners of one design manufaciured by a firm

: (b) 0.5 percent liners per lot shall be checked for dimensions
¥ consequent to 100,000 liners of one design being found
3 salisfaclory. In case, any iot is rejecled for dimensions. two
] percent liners per lot shall be checked from next (ol onwarde il
1.00,000 liners (in one or more lotg) are found salisisciory. and
& thereafter the sampling rale shall be 0.5 percent per ol agan.

§ 7.7 Percent water absorption test;

(0 Three sets, each set consisting of 10 liners, shall form the
sample for this test Average weight oi each set sneli ba
considered individually as eigint of liner after condilioning.

(i) For calculation of percent waler absorption of liners. the dry
3 weight of liners shall be the average weight of 10 liners. as in
-_ para 6 and refained by the manufaciurer before condiiionirg,

{(t§)  For acceptance o ‘lhe lol, the percent waler absorplion ior he
{ three sets considered individually :hd.. not e fess thon 3%
when calculated in tha manner glvan i Appendix 1V

7.8

Cmss—breakinq load test:

(a)  Two percent liners per lot shall be checkad for dimensions inthe
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Three samples of linars drauyn from 10 liners of eac:i;n lof retained by the
manufacturer before condilioning. shall be tested and accepled as

explained in clause 5.2 2 shove

Should any of the lest specimén {aii in either-melling point or sbectic

" gravity or glass filler percent. no re-testing shall be ungeriaken

Should only. one test sample fail in Hardness for internal cavity or cross
breaking load, twice the number of samples drawn earlier for tesiing,
shall be tesied for that particular test in which the earlier sampls failed,

In this re-testing ail the samples should pass the lsst value for
acceptance of the lot represented by these sampies.

A B T LA AN T A e et aA

Hiagt

_Should any one test sample fail in dimensions, the manufaciurer may
.. re-offer the liners lotwise efler sorling out the defectives. The re-oifered
.4 |ot shall be inspected for alf tests in terms of accaptance test clause 7

_ Should the linars fail in percent water ahsorpticn, he liners »
-conditioned and re-offereg for inspection. The re-ofisred iol shall be

. - FINAL INSPECTION/TESTING AND DOCUMENTATION:

- The manufaciurer shail carry out the final inspection and (esting
" intemmally in accordance.with ihe plan of testing given under the
- accepignce test clause and shall maintain the records as per Acpendix
"7V to Appendix V1), to ensure that the lingrs have passed the meanediion
- certificate.

J.1 The liners shall be put in poly-bags which in turn shall be put w1 sturdy
- cartons and sealed, each carton containing not morg than 1000 lingrs

* S0 as o avoid loss or damage during transil. The cartons shall be put
into sturdy gunny bags to avoid damage during transit

,:".-D-,Z-_ For transporation by road, the sealed carions centaining the liners
: i shaH_be transported in & vehicle exclusively for the liners and no other
. tonsignments shall be loaded with the liners in the same vehicle

1.7 TEST FACILTIES:

LH s T ST L .
G DR T RGIIEG e INEE ! et - BT

"=

The liner manutaciurer &
faCfll_iles for inspection of inere in a sepsra 3

ventilaleqd l2baratory room provided wilh eaniy mainiamealie foor and
platform

“
T
i
i
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INSPECTION GAUGES:

The inspection gauges for dimensional chack shali conform 1o RDSO
drawings. The manufactures shall submit two sels of inspection gauges

. for the approval of inspecting- autharity. One set .sha'li be used as
“ yigster gauge' and shall be preserval safely by the liner manufacturer.
" The second set shall be for use by the inspecting official. For internal
quality cantrol, the firm should use an additional set of gauges as per

drawings.

DISPOSAL OF REJECTED LINERS:

| The rejected liners shall be cut ir}to pieces and made un-usable.

. REPORT
.Il"“_'_The inspection official shall report the test observations in the format of
‘o Appendix V to VL.

" GENERAL

" The finer manufzcturer shall furnish, at his cost, the liners required for
.- .all tests and shall provide necessary manpower and facilities for
< carrying out tesis at his cost.

) Purchaserfinspedting officar or his representative shall have free
" laccess to the works of the manufacturer at all reasonable times and
- shall be at liberty to inspact the manufaciure at any stage and to call for

" records. pertaining to manufacture which shall be made available fo

him within reasonable time.

- Type tests may be repeated at any stage during currency of the
. .contract, at the discretion of the inspacting authority.

4 .The material shall be offered for inspection as par call lefier given in
" Appendix VIIL.

¥
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| ) Specifications for Steel Wedges
Open Grips comprise a barrel and wedge.The anchor wedges are manufactured
from case of hardened steel. The wedge is in two segments for wires and strands.
The segments are held together with an "O" ring or optionally a circlip for wires and !
strands sizes.Wedges are coarse threaded for maximum grip and ease of cleaning. '
( 1) Use of Strand -Size: 3mm¢ x 3ply HT Steel Strand

( 2 ) Chemical Composition(%)

H

Carbon - 0.074

Siicon - 0.240 A
Manganese - 0.677

Phosphorus - 0088

Sulphur - 0.0_26

{ 3 ) Hardness(Rockwell)
RC - 14~22
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Lo Lppendin ST

Specification of 18mm @ Spring Steel Round Bar

Spring Steel Round Bar 18mm &

Unit Weight 2.0 kg/m

Sectional Area  ~ 2,545 Cm?

LLength 5.8 Meter (min)

Steel Grade Silico Manganese Spring Steel

e ... ... DBBSIT(IS:3195-92).
Chemical Composition ( % )

Element  Composition (%) \citon c5)
Carbon 0.50-0.60 + 0.03
Manganese 0.80-1.0 +0.04
Silicon 1.50-2.0 +0.03
Sulphur 0.04 (max:) + 0.005
Phosphorus 0.04 (max:) + 0.005

Mechanical Properties
Proof Stress 0.2 % 1079 N/mm?

Tensile Stress 1226 N/mm?
Elongation 5.5 % (min)
Hardness HB 270 (min)

Tolerance on Diameter 03 mm



