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COPYRIGHT AND CONFIDENTIAL
The Information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

It must not be used directly or indirectly in any way detrimental to the Interest of the company.

4/2024/HEP-1L EM21700
AA22414
il CORPORATE PURCHASING o,
SPECIFICATION ——
EPOXY GLASS MAT LAMINATED SHEETS
1.0 GENERAL:
This specification governs the quality of epoxy based, press moulded, chopped strand
glass mat sheets. The material shall have good electrical properties, low water absorption,
high mechanical strength and temperature index of at least 155.
2.0 APPLICATION:
Used for nuts, bolts, slot wedges, insulation brackets, pole flanges, packing blocks and
other components of electrical machines.
3.0 COMPLIANCE WITH NATIONAL STANDARDS:
The material shall comply, with the requirements of the following National Standard and
also meet the requirements of this specification.
1S:10192 — 1982 : Synthetic Resin Bonded Glass Fibre Sheets For Electrical Purposes.
Grade: EP 2
4.0 DIMENSIONS AND TOLERANCES:
4.1 Dimensions:
4.1.1 Sizes:
Thickness x Width X Length of the sheet shall be as stated on the order.
4.1.2 Preferred Thicknesses:
3, 4,5,6,38,10, 12, 20, 25, 30, 40, 50, 60, 70 mm
Any other thickness may also be ordered but not less than 3 mm
4.2 Tolerances:
4.2.1 On Thicknesses:
Nominal Thickness, mm
Un to and Tolerance,
Above P + mm
incl.
- 6 0.6
6 10 0.8
10 20 1.0
20 30 1.2
30 40 1.5
40 50 1.8
50 - 2.1
Revisions: APPROVED:
As per Clause No.40.4 of MOM of MRC — E&IM INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC(E&IM)
Rev No.04 Amd No. Reaffirmed Prepared Issued Dt. of 15t Issue
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4.2.2

4.2.3

5.0

6.0
6.1

6.2

7.0
7.1

7.2

7.3

On Width and Length:

Width/Length, Tolerance,
mm + mm

Below 1000 35
1000 and above 50

On Flatness:

The flatness of sheets shall be such that when a sheet is placed without restraint on a flat
surface, concave side, if present, up departure at any point of the surface from a light
straight edge laid in any direction upon it shall not exceed the following

a) 0.5 mm under a 300 mm straight edge
b) 3 mm under a 600 mm straight edge and
¢) 6 mm under a 1000 mm straight edge

FINISH:

The surface of the sheets shall be even, smooth, free from visible defects like blisters,
loose fibres, resin concentration wrinkles, local deformation and dents.

The sheet shall be supplied with trimmed edges.

TEST SAMPLES:

Test on Sheets:

One sheet chosen at random out of every 20 sheets of a supply shall be subjected to
routine tests. In addition, one sheet of size 300 mm X 300mm X 10mm thick prepared
form the same batch of consignment shall be supplied for Marten’ s Heat Distortion
Temperature test.

Test on Components:

All possible tests shall be carried out on components.

COMPOSITION:

Resin:

Bisphenol A based liquid epoxy resin having epoxy equivalent of 180 to 220, with
appropriate hardener for temperature index 155

or

Novalak epoxy resin of low molecular weight having epoxy equivalent of 175 to 200, with
appropriate hardener for temperature index 155.

Diluents and Viscosity Reducers
Not to be used.
Glass Mat:

Silane treated, bonded with epoxy compatible binder of 450 GSM (0.8 mm thick) or 300
GSM (0.5 mm thick). Mats shall be thoroughly dried to remove moisture. This shall be
checked by burning the bond at 600°C for sufficient time.

18
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8.0 PROPERTIES:
When tested as per relevant clauses of the BHEL Standard AA0851701: Methods of Tests
for Laminated Sheets, the test sample shall show the following properties.
8.1 PHYSICAL PROPERTIES:
8.1.1 Specific Gravity:
1.8+ 0.1
8.1.2 Water Absorption:
The maximum permissible water absorption after immersion in water for 24 hours at
20°C shall be as follows:
Thickness, mm Percent,
Above Up to and incl. Maximum
- 5 0.30
5 10 0.20
10 15 0.20
15 20 0.15
20 25 0.15
25 - 0.15
Note: Thickness above 25 mm shall be machined to 25 mm keeping one side intact.
8.1.3 Marten’s Heat Distortion Temperature:
1602C minimum
8.2 MECHANICAL PROPERTIES:
8.2.1 Machine ability:
The material shall be capable of being sawn, milled, drilled tapped with a M 3.5 tap and
being shaped in a shaping machine without showing any signs of splitting, cracking or
chipping.
8.2.2 Tensile Strength:
230 N/mm?2 minimum
8.2.3 Cross Breaking Strength:
320 N/mm? minimum
8.2.4 Shear Strength:
100 N/mm?2 minimum
8.2.5 Compression Strength (Proof):
360 N/mm?
8.2.6 Splitting Load, Edge wise:
(For Sheets of Thickness 10 mm and above)
2.25 kN minimum
8.3 ELECTRICAL PROPERTIES:
8.3.1 Insulation Resistance:
(After immersion in water at 20°C for 24 hours) |

19
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9.0
9.1

10.0

11.0

8.3.2 Electric Strength (Proof) In Oil at 90°C
8.3.2.1 Flatwise up to 5 mm thickness:

10 kV/mm

8.3.2.2 Edgewise above 5 mm thickness:

30 kV

TYPE TEST:
Comparative Track Index (CTI):

200 minimum

TEST CERTIFICATES:

Unless otherwise stated, three copies of test certificates shall be supplied along with each
consignment giving the following information:

AA22414 (Rev No.04): EPOXY GLASS MAT LAMINATED SHEETS
BHEL Order No.

Manufacturer's/Supplier's Name.

Batch/Lot No.

Date of Manufacture.

Test Results of clause 4, 7, 8 and 9

PACKING AND MARKING:

Identification slips shall be pasted suitably on all the four corners of each board giving the
size of the board and manufacturer's code number/grade.

The boards shall be packed in wooden cases lined with water proof paper from inside.
Each sheet shall be separated from other sheet by a thick paper or card board.

Each container shall be marked with the following information

AA22414 : EPOXY GLASS MAT LAMINATED SHEETS
BHEL Order No.

Manufacturer's/Supplier's Name.

Batch/Lot No.

Thickness, Width and Length.

Number of Sheets.

Date of Manufacture.

Quantity supplied.

20



(oa0qe
pUE WW ()] SSOUNONL,
JO S199US 10)  ISIM
a3py ‘peo Sumidg
pue i3uans 1eays
‘(Jooiq)
y13uang uorssaxdwo))
“ap3uang oIsua ],
‘PSuans Jurnyearq sso1)
LY | VId1L/TdHA DL VIveevy 148414°A4 ojdureg L ‘K[iqe outyoRIA
# sanaadoad [edrueyIIA 0°€
(pasoroud)
ueq Suridures ordweg
1ad se  ssowip,, VIdL/TdHY DL Summelqg Summelqg wopuey W Y09y [BUOISUIWI(] 0C
amjerodwa,
UOI03ISI(J J8oH S USRI
‘uondiosqy Jore
‘Kiaein) oryroadsg
# | vidi/1aHg DL VIvYTIvyv VIYTIvyv ordweg L santadoad [edtsiyq 01
AIDNADYV | IODHA INHINNDO0dA | XOHIHD | MXOHHD (0)
NO d0 SINIION | q 40 NV d0 N
SMIAVINHA LLDAdSNI | LVINIOA | ONVLJIDDV | ONAIAAAA | INVAO HdAL SOILSITHLOVIVHD | ININOdINOD | IS
(s1eak Z ur KypifeA) 191 9dA Y, | LL
1S9, ounnoy | LA
Sunsol, | 1L
JUQWRINSBIN | A
‘[enSIA A
"S9SBO ONS Ul $)$9) AU} Ssauim [[BYS VIdL/TAHI SDL 2y} ul payiodar aq [[eYs pue 1s9) o))
Sunonpuood 10 pasn Juswnnsur Auswdinba oy 103 Aouade uonoadsur £q PaLJLIA 9q [[BYS AI[Iqeaden) “TIVN AQ PIIPaIdde uey) Ioylo sqe JO SO JO 9sed U] *¢
"SISBQ MIIAY PJOOAY UO PIseq PaIed[d 2q [[eys V.I/D.L
"9SBO ONS Ul JJO PAATeM 9q [[BUS SSoUlIM VIdL/THHY ‘uonenpaidde TgVN Jo a3ueiadoos 1od se Apowns oq [[eys DL JO S}NsaI ‘qeT TIVN JO SDL 9sed uf °[ #
‘NOILLVIAHY 449V
10 1 39Vd
0202/60/L0-HLVAA 00 AT €90/I09/LIN/VO "ON NV1d ALI'TVNO
PIPTT VV "OUdS OL LIIHS ASVA DTGV SSVTO AALVNIINVT AXOdd —dO0ANVId ALI'TVAO
TVdOHY ‘AALIAIT STVOIILOATH AAVAH LVIVHA & din g

00L1LZINTT-d3H/VZ0C/¥8619€



IVAOHE “T3HE/ Riklgs “Bh ¥ Ri|p

OddOL V4 / inl2"d'chh
e = B

A9 dHdAO0¥ddV

‘Ad dddvdddd

T o Od/V1viTvVy

Od/V1¥CeIvVyV

%001

opisut

woiy 1aded jooid 191eMm
UM PAUI 9SBD UIPOOM
ur payoed A[qeins

9q [[eyS SWa 9y I,
PSU]

PUB IPIAN "SSOUNDIY ],
'ON J0T/yoreq

QweN sJorddng

/ S JoInioejnueA

"ON 19pI0 "THHY
SUPEIN

ONDIIVIN
ANV ONDIDVd

09

LL | VIdL/TdHY OL VIviIvyv

VI¥Tivy

oidwes

(ILLD) xapuf
yora], daneredwo)

0°S

LY | VIdL/THHY oL VIvYiIvyv

VIvYievy

o[dwes

SsauydIY)
wuwl G 9A0Qe 2S1MaZpH
29 ssouyoIYy) wuw ¢ 03 dn
SSIMIB[] " D006 ¥ [1O UI
(Joo1d) ySuang oMdA[g
Q0UR)SISIY uone[NSU|
santadoay [ed1L13091 ]

0y

O ¢ 39vd

0207/60/L0:HLVA

00 AT €90/I09/LIN/VO "ON NV'Id ALI'TVNO

YIPTT VV "DUdS OL LIIHS ASVA DTV SSVTO AALVNIINVT AXOdd —dO0ANVId ALI'TVAO
TVAdOHY ‘ALIAIT STVOIILLOATA AAVAH LVIVHI

o L G

00L1LZINTT-d3H/YZ0C/¥8619€




