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FOUNDRY DIVISION

Date : 31/12/13

Description of Material : EXOTHERMIC CUM INSULATING SLEEVES
Annual Quantity : 22000 Nos.
Approx. Annual Value : Rs. 1330000/-

Pre-qualification criteria for s':upnlv of Exothermic Cum Insulating Sleeves

1.

Supplier should be manufacturer/Agent of Exothermic Cum Insulating Sleeves
and should be able to supply various sizes sleeves as per BHEL specification.

Exothermic Cum Insulating Sleeves should be as per specification AA5S3618
Rev-01.

Party should have Monthly capacity of Minimum 10000 Nos. for supplying of
Exothermic Cum Insulating Sleeves.

The party should have the experience of minimum three years of making and
supplying Exothermic Cum Insulating Sleeves. Work order / P.O. to be
submitted for proof.

List of customers along with contact details to be furnished.
Following must be acceptable to interested parties :-

- BHEL reserves the right to inspect the material at site before dispatch.
The supplier shall intimate in advance enclosing a copy of test certificate
of the material offered for inspection.

- If the material received is not found suitable to our requirements, it shall
be replaced free of cost by supplier.

- Final tests shall be carried out at BHEL and material will be accepted or
rejected based on this result. _ L‘

==rhl

Asst. Engineer (FYM)
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EXOTHERMIC AND /OR INSULATING SLEEVES AND
FLEXIBLE BOARDS FOR USING IN FOUNDRY

1.0 GENERAL:

This specification govems the requirement of riser lining materal in the form of
cylindnical / oval sleeves, and rectangular or square flexible boards.

2.0 APPLICATION:

The material shall be used for riser lining in order 10 enhance riser efficiency in making
castings.

3.0 COMPLIANCE WITH NATIONAL STANDARDS:
There is no National standard in compliance with this specification.
4.0 PROPERTIES: :

4.1 - The material shall be Exoc-1s0 or insulating in nature. I can be of duplex type also i.e,,
exothermic material in metal contact surface and insulating material on outer side.

42 The sleeves / boards shall be homogeneously bonded and shall have smooth and well
finished surface, ,free from cracks, blow holes, cavity, patches. Edges and comers
should be sharp and intact. :

43 Strength: The sleeve shall have strength to withstand the compressive pressure of
: rammed moulding sand and should not develop crack, suglnrﬁcant dilation (#2% max) or
collapse. The compressive strength shall be 10-12 kg/cm®.

44 When unpacked and taken out from the wrapper, moisture content should not exceed
1% in sleeve material.

45  The buk density shall be in the range of 0.7 gm/cc to 0.8 gmice.
46  Pemmeabilty shall be in the range of 120-150.

4.7 The minimum Modulus Extension Factor (MEF) shall be as glven beiow but materal
with higher MEFs shall be preferred.
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| Sleeve ¢(mm)' . Min MEF \
Exco-lse : Insulating

upto 150 mm 155 135 -

180-225mm 145 1.30

250-300 mm 14 1.30

325 and above 1.3 1.2
N APPROVED : :

Revisions : INTERPLANT MATERIAL
Cl119.2 & 19.9.37 of MOM of MRC-FN RATIONALISATION COMMITTEE-MRC (FN)
Rev. No. 01 AmdNo. - | Reaftirmed Prepared Issued Dt of Ist Issue
Dt: 15.06.2005 | Dt : Year: BHOPAL Corp. R&D February, 1994
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4.8 When the material is in cylindrical form the thickness shall be” 10% of the intemal
diarneter. In case of oval shaped sleeves, thickness shall be 12.5% of minor axis iength
rounded off to nearest 5 mm or as agreed between supplier and BHEL. Height shall be
as agreed between supplier and BHEL n case of boards - flexible, square or rectangie
thickness shatl be as per agreement The tolerance on thickness shall be +10% or +2
mm whichever is less. In case of boards - flexible, square or rectangular, thickness
shall be as agreed between supplier and BHEL

4.9  Wnile the riser lining material is used, the oovéring powder and its quantity for the lined
niser shall be as agreed between customer and supplier, for which purpose a table is to
be provided by the supplier.

50 TESTING:

Random samples shall be taken from each batch of the consignment for cheddng the
properties as per ¢lause No. 4.0 (Except clause 4.7).

The recommended MEF, volumetric eficiency and extent of gas evoluion and
entrapment shall be verified by BHEL representative at supplier's site.

The method of verification of MEF, volumetric efficiency and gas evolution and
entrapment shall be as agreed between customer and supplier. Typical examples are
given in annexures enclosed.

6.0 TEST CERTIFICATES:

Three copies of test certificates shall be supplied, unless otherwise stated on the order.
In addition, the supplier shal ensure to enclose one copy of the test cerlificate along
with their dispatch documerts to facilitate quick clearance of the material.

The test certificate shalt bear the following information -

AA 536 18, Rev 01 Exothermic and for Insulating sleeves and flexible boards
for using in foundry

BHEL order No

Specification No.: Exo-lso / insulating / duplex riser lining material

Supplier reference { rade mark

identification No/batch no.

Properties as per Clause No.4.0

Any other specific information which the supplier would like to convey.

7.0 INSPECTION, DEVIATION AND REPLACEMENT:

BHEL reserves the right to inspect material at site before despatch. The supplier shalf
inimate in advance enclosing a copy of test certificate of the material offered for
inspection. However inspection at BHEL shall be final. The supplier shall offer BHEL
representative all reasonable faciliies without charge to satisfy the latter that the
material is being fumished in accordance with this specification. The supplier shall
prepare and provide necessary test specimens for testing to be camed out at his
premises. If facilities are not available at his works, the supplier shall make necessary
arrangements for camying out the prescribed tests elsewhere.

H the matenial received at CFFP is not found in accordance with the requirements, it shail
be rejected and the supplier will have to replace it free of cost at the eariest.

For any deviation from the specification demanded by the supplier, prior approval of
BHEL must be obtained in writing. : )

T AL e
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8.0 PACKING AND MARKING :

The matenal shall be suitably packed to avoid damage, breakage and moisture pickup
during transit and storage.

Each consignment is to be legibly marked or labeled with the following information :

AA 536 18 : Exothermic and for insulating steeves and flexible boards for using in foundry
BHEL order No.

Specification No.: Exo-Ise / insulating / duplex riser Ining material
Manufacturer's/Suppliers name and trade mark, if any.

Batch No.

Size and quantity supplied.

Date of manufacture

Any material found broken, damaged, solid due to improper packing or mishanding during
ransportation or otherwise shall be rejected and has to be replaced in equal quantty by
the supplier within 15 days of intimation. ’

9.0 REFERRED STANDARDS (Latest Publications Including Amendments):
DIN 1690, Pt [1

ANNEXURE - |

Verification of Module Extension Factor {(MEF) as recommended by supplier.
Testing shall be done on a cube casting provided with a circular fined rser.

Minimum feed safety margin to be considered as 20% of lined riser filing height

The contact surface of riser base to casting top shall be considered norrcoaiing.

After covering the riser fop with recormmended covering powder, the cooling coefficient
of riser top shall be treated equal fo side surfaces of lined riser.

The cooling coefficient of cube top which is not in contact of riser base shall have the
value equal to other sides (a? - (/4)* o) for cube of side ‘a and riser diameter 'd)
Riser shall be parted off from casting by sawing - not by gas cutting. The riser then -
shall be spiitted vertically to physically observe shrinkage pattern and measuring the
feed safety margin. :

The cube casting shal be subjected to UT as per DIN1690 Part | Quality level 1.
The UT shall be done to check shrinkage only and not for any other defect eg.,
inclusion, segregation, crack, etc.

if felt necessary, the cube casting can be parted off in pieces by sawing and verifying
for shrinkagedefects. '

9. Liqud metal shall be plain C steel {economic consideration) at 1565+10°C.  Moulding
sand shall be efther sodiumn silicate bonded sand or phend resin bonded sand. Non-
pressurised gating systern shall be at the ratio of 1:2-3: 4-5 (from sprue to ingate).
The niser top shal have provision to accommodate the recommended quantty of
covering powder.  Addition of covering powder shal be done immediately after

ok WNa

@ ND

. pourng.

10. Boiling tendency of fquid metal, if any, in the sleeve niser shall be noted.  If bxaling
continues for more than 2 minutes, gas evolution in sleeve shall be considered
excessive and liable for rejection.
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Example:

When recommended MEF for $250 sleeve is 1.4, for a sleeve riser of H=D.
Modulus = {250/5) X 1.4 =70 mm,
If $250 fined riser is placed on a cube of 320 mm side, all 5 surfaces of cube shall have cooling
coefficient of 1 and the top surface under riser shall have coofing coefficient equivalent to
(320 X 320 - 0.785 X 250 X 250) / (320 X 320) = 05208
Hence casting modulus = 320 / (5+(0.52/1)) = 57.97 mm

Hence, riser modulusfcasting modulus = 1.2075
Hence $250 HT 250 mm sleeve, with MEF 1.4, shall be sufficient fo feed a cube of 320 mm.

ANNEXURE |
Verification of Modulus Exlension Factor (MEF) as recoinmended by supplier.
Alternative method for finding cube size

Suppose the test cube has side 300 mm. A sa nd riser has been placed on i

Considering sand riser covering the total top surface of cube,

cube modulus = 300/5 7 60 mm.

The coresponding desired riser modulus = 60 X 12 = 72 mm.

For H=D sand riser, the riser size shall be 72x5 = $360.

If the riser lining material (including the covering powder) have MEF of 14, then the size ofthe

lined rser shall be {7211.4) X 5 = $250.14 approximated to $250.
Here the cooling effect of portion of cube not covered by riser has not been considered.

- In this method for 300 mm cube size, $250 H=D riser with MEF = 1.4 shall work whereas
according to other method the same riser shall feed 320 mm cube.
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