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] U1 507 AA7161001

ﬂ#[l CORPORATE STANDARD Rev. No. 04
PAGE 1of 3

WASHERS, MACHINED, STEEL

1 DESIGNATION
A machined washer of size 8.4 mm made of steel shall be designated as:
1.1 On drawings
i) Material specification column: AA7161001
i) Description column: WASHER MCD 8.4-ST
1.2 Onindents
Washer Machined 8.4 — Steel: AA7161001
1.3 For issuing enquiries and on purchase orders
While issuing enquiries and purchase orders, delete BHEL standard number from the above
description and add the information given under clause 2.
2 COMPLIANCE WITH STANDARDS
2.1 Dimensions, Tolerances and General requirements
As per IS: 2016-1967, Table-1
2.2 Material
Steel as stated in IS: 2016
2.3 Finish
Plated as specified in BHEL order.
3 NOTE
3.1 For machined washers of brass, refer to BHEL standard AA7161002
3.2 For machined washers of copper, refer to BHEL standard AA7161004
3.3  Washers to this standard would be unplated, divisions wishing to have plated washers would have
3.4  For general requirements of washers, refer BHEL standard AA0230408
3.5 Weights given in this standard are for general reference only and are not meant for commercial
transactions.
3.6  When fasteners are to be tested with in BHEL, the following sampling and acceptance plan based
on IS: 6821 (Table-2) shall be followed for physical properties.
LOT SIZE | SAMPELE SIZE | ACCEPTANCE NOS.
Up to 1000 5 0
1001-3000 8 0
3003-10000 13 0
10001-35000 20 0
Over 35000 32 1
Revisions: As per clause 29.4 of MOM of WG-F APPROVED:
INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC (F)
Rev. No. 04 Amd. No. Reaffirmed Prepared Issued Dt. of 15t Issue
Dt: 15-04-2011 Dt: Year: 2019 HPEP, Hyderabad | Corp. R&D 01-01-1977
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AA7161001
Rev. No. 04 CORPORATE STANDARD HEEr
PAGE 2 of 3

4 REFERRED STANDARDS (Latest publications including amendment)

1) 1S: 6821
2) AA0230408
3) AA7161002
4) AA7161004
EXPLANATORY NOTE
This standard was first issued in January 1977. The standard was based on 1S:2016-1967 for

dimensions, tolerances and general requirements. Subsequently many changes have been agreed upon
at International & IPSC level and were reflected in IS: 2016-1967.

There is no change in IS: 2016-1967. This standard has been reviewed and brought up to date.

— Clause 3.6 “Sampling plan” for washers has been modified in line with IS: 6821

— Clause 4.0 has been modified accordingly.

ex48’ i

} : |
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AA7161001

Rev. No. 04

PAGE 3 of 3

Note:

1)
2)

Corporate sub codes are shown in Table

Weights have been shown in kg per 1000 Nos.

Table 1
All dimensions in mm.
Outside diameter | Thickness for bolt
Size Nom. D s e i
or screw | Sub-code | Weight
d h12 nom .
Basic Tol. |Basic | Tol. size

1.7 4 0 1 03 [+0.1] 01| M1.6
-0.3

2.2 5 H0 | 03 [x01] 00 | M2 170

2.7 6.5 —-BOB 0.5 [(+0.1| 0.2 M2.5 161

3.2 7 _+0°3 0.5 |0.1| 0.2 | M3 013 0.11
+0

4.3 9 03 0.8 [+£0.1] 0.3 M4 021 0.29
+0

5.3 10 03 1 +0.1] 0.4 M5 030 0.42

6.4 12.5 _+0°4 1.6 [£0.2( 06 | M6 048 1.08
+0

8.4 17 —04 1.6 [+x0.2| 0.6 M8 056 2.07

10.5 21 H0 | 2 |02[06 | Mmi0 064 3.98

13 24 _4505 25 [:0.3( 06 | M12 072 6.16
+0

17 30 —05 3 +0.3| 0.6 M16 080 11.17
+0

21 37 —08 3 0.3 1 M20 099 16.7
+0

25 44 —08 4 0.3 1 M24 102 31.78
+0

31 56 —10 4 +0.3| 1 M30 110 52.95
+0

37 66 —1.0 5 +0.6| 1.6 M36 129 89.99
+0

43 78 10 7 +1 1.6 M42 137 180.3
+0

50 92 15 8 +1 1.6 M48 145 291.26
+0

58 105 15 9 +1 1.6 M56 188 421.8

66 115 _+1°5 9 | #1 | 2 | Me4 153 | 486.45

16
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AAT164001

Hies CORPORATE STANDARD Rev. No. 05

PAGE 1 of 3

WASHERS, SPRING LOCK, SINGLE COIL, RECTANGULAR SECTION, TYPE - A
(WITH BENT ENDS) STEEL

1 DESIGNATION

A single coil, rectangular section, spring lock washer, Type-A (with bent ends) for right hand threads,
of nominal size 5 mm, and made of steel shall be designated as:
1.1  On Drawings
i) Material specification column: AA7164001
ii) Description column: WASHER SPRING LOCK SC A 5-ST
1.2 On Indents
Washer Spring Lock A 5- AA7164001

1.3 For issuing enquiries and on purchase orders

While issuing enquiries and purchase orders, delete the corporate standard No, from the above
description and add the information given under clause 2.

2 COMPLIANCE WITH STANDARDS
2.1 Dimensions, Tolerances & General Requirements
To IS 3063-1994, Type A (Table-1A) Reaffirmed 2010
2.2 Material
Spring steel Gr. 3 to Gr.6 as specified in IS 4072

2.3 Heat Treatment and Hardness

Spring Lock washer after coiling shall be suitably heat treated, so as to result in the finished
washer having a hardness in the range of 430 - 530 HV

2.4 Finish
As specified in BHEL order.

Revisions: APPROVED:

As per clause 33.5.a) of MOM of MRC-Fasteners INTERPLANT MATERIAL RATIONALISATION
COMMITTEE - MRC (F)

Rev. No. 05 Amd. No. Reaffirmed Prepared Issued Dt. of 18t Issue

Dt: 14-03-2016 Dt: Year: HPEP, Hyderabad | Corp. R&D 01-04-1993
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AA7164001
Rev. No. 05 CORPORATE STANDARD HHE
PAGE 2 of 3

3 NOTE

3.1 For washers spring lock (Type-B) refer corporate standard AA7164002.

3.2 Lock washers to this standard would be un-plated, divisions wishing to have plated washers would
have to get them plated.

3.3  Weights given in this standard are for general reference only and are not meant for commercial
transactions.

3.4 When the fasteners are to be tested within BHEL, the following sampling plan shall be followed for
physical properties.

1) AA7164002
2) IS 4072

The following changes have been made in this revision:

— Clause 2.1, year of Reaffirmation of IS changed as IS 3063-1994, Reaffirmed 2010

LOT SIZE SAMPLE SIZE | ACCEPTANCE No.
Up to 1000 5 0
1001 - 3000 8 0
3001 - 10000 13 0
10000 — 35000 20 0
Over 35000 32 1

4 Referred Standards (Latest Publications including amendments)

EXPLANATORY NOTE

18



14745

9/2023/HEP-SWM20915

] UY 5 U7

affr

CORPORATE

STANDARD

AA7164001

Rev. No. 05

PAGE 3 of 3

pecr” A
fA_.o__i.“ ddz
s | -
b=2s+2k b
TYPE A Nole :
f. Comporate sub-code Numbers only arc showe in Table |
FIG . 1 2. Weiphts bave been shiown i kg per 1000 No.
Table 1
All dimensions are in ‘mm’
Nom. I;'i‘atﬁ::taelr Oué?;de Wigth ThicI;ness Radius | Bent FﬁLtB::t Sub _
size d4 dy r En*d Screw | code Weight
Basic |Tol. #+| Max. | Basic | Tol.* | Basic |Tol. Nom. K Size
2 2.1 0.3 4.4 0.9 0.1 0.5 0.1 0.1 - M2 0.033
2.2 2.3 0.3 4.8 1.0 0.1 0.6 0.1 0.1 - M2.2 0.050
2.5 2.6 0.3 5.1 1.0 0.1 0.6 0.1 0.1 - M2.5 0.052
3.0 3.1 0.3 6.2 1.3 0.1 0.8 0.1 0.2 0.15 M3 014 0.1
4.0 4.1 0.3 7.6 1.5 0.1 0.9 0.1 0.2 0.15 M4 022 0.18
5.0 5.1 0.3 9.2 1.8 0.1 1.2 0.1 0.2 0.15 M5 030 0.36
6.0 6.1 0.4 11.8 2.5 0.15 1.6 0.1 0.3 0.2 M6 049 0.83
8.0 8.1 0.4 14.8 3.0 0.15 2.0 0.1 0.5 0.3 M8 057 1.60
10.0 10.2 0.5 18.1 3.5 0.2 2.2 0.15 0.5 0.3 M10 065 2.53
12.0 12.2 0.5 211 4.0 0.2 2.5 0.15 1.0 0.4 M12 073 3.82
16.0 16.2 0.8 27.4 5.0 0.2 3.5 0.2 1.0 0.4 M16 081 8.91
20.0 20.2 1.0 33.6 6.0 0.2 4.0 0.2 1.0 0.4 M20 090 15.2
24.0 24.5 1.0 40.0 7.0 0.25 5.0 0.2 1.6 0.5 M24 103 26.2
30.0 30.5 1.2 48.2 8.0 0.25 6.0 0.2 1.6 0.8 M30 111 44.3
36.0 36.5 1.2 58.2 10.0 0.25 6.0 0.2 1.6 0.8 M36 67.3
42.0 42.5 1.2 68.2 12.0 0.25 7.0 0.25 2.0 0.8 M42 111
48.0 49.0 1.5 75.0 12.0 0.25 7.0 0.25 2.0 0.8 M48 123
52.0 53.0 1.5 83.0 14.0 0.25 8.0 0.25 2.0 1 M52 182
56.0 57.0 1.5 87.0 14.0 0.25 8.0 0.25 2.0 1 M56 193
60.0 61.0 1.5 91.0 14.0 0.25 8.0 0.25 2.0 1 M60 203
64.0 65.0 1.5 95.0 14.0 0.25 8.0 0.25 2.0 1 M64 120 218

The bend “k” shall be made on the last length of the washer circumference without any sharp angle.
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BP 22494
PLANT PURCHASING SPECIFICATION REV NO. 08
BHOPAL PAGE 1of5
SUPERSEDES
BP 22494 Rev 07

EPDXY GLASS MAT LAMINATED SHEETS & COMPONENTS
FIRE RETARDANT

1.  GENERAL:

This specification governs the quality of fire retardant epoxy based, press moulded
chopped strand Glass Mat Laminated sheets & components. The material has good
electrical & fire retardant properties, low water absorption high mechanical strength
and the temperature index of at least 155.

NOTE :-

Sheets & Components of thickness 6 mm & above are covered in this specification.
For lower thicknesses material to BP 22493 shall be used.

. 2. APPLICATION:
Used for components of control gear etc.
3. COMPLIANCE WITH NATIONAL STANDARDS:
There is no Indian Standard covering this typé of material.
4. DIMENSIONS AND TOLERANCES:

4.1 Thickness X width X length of the sheet shall be as stated on the order. -
~Dimensions of components shall be as per drawing accompanying the order.

4.2 Preferred Thickness

6,8, 10, 12, 20, 25, 30, 40, 50, 60, 70 mm.
NOTE: -

For thickness below 6 mm refer "NOTE" in CI.1 above.

i

Revision : | .
Reviewed & Brought up to date Issued by : @(V
‘ STANDARDS AND MATERIALS GROUP

"TECHNICAL SERVICES DEPRTMENT

Rev. 08 Date : 12.03.2022 Date of first Issue: Jan. 1992
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. < PLANT PURCHASING SPECIFICATION
HEE B ' BHOPAL REV NO. 08
@ PAGE 20of5-
4.3 Tolerance on nominal thickness:
Nominal Thickness o Tolerance
(mm) (= mm)
Above Up to and”
including
- 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
44 Tolerance on Width & Length:
§i23 , Tolerance (%) mm |
Below 35
Above 50

4.5 Flatness (For sheets 6 mm thick and above)

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) 1 mm under a 300 mm straight edge
b) 4 mm under a 600 mm straight edge and
¢) 6 mm under a 1000 mm straight edge

5. TESTMETHODS:

Unless otherwise specified, the tests shall be conducted in accordance with the relevant

methods of Corporate Standard AA 085 1701.

6. SAMPLE FOR TEST:

6.1 Type Approval :

Three moulded sheets of size 300 x 300 x 6 mm thick shall be submitted for type

approval.

6.2 Acceptance of Consignments

6.2.1 Sheets:

Three sheets of ordered thickness & sire 300 x 300 mm shall be supplied for testing.
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< BP 22494

§ PLANT PURCHASING SPECIFICATION REV NO. 08

a BHOPAL PAGE 3 of5
4

72

73

7.4

8.2
8.3
8.4

6.2.2

.

Components:

Two no. components shall be supplied for all possible tests and requirements should be met.

COMPOSITION:
Resin:

Brominated Epoxy resisn or Epoxy resin with suitable additives having excellent flame
retardancy. Resin shall have an epoxy equivalent of 170 to 280.

Hardener: .

Any suitable anhydride hardener.

Diluents and Viscosity Reducers: Not to be used.

Glass Mat:

Silane treated, bonded with epoxy cdmpatile 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 buming the bond at 600 deg.0 for sufficient time depending on thickness.

PHYSICAL PROPERTIES:
Finish:
The surface of the sheets shall be even, smooth, free from visible defects like blisters,

loose fibers, resin concentration, wrinkles, local deformation and dents. The sheet shall
be supplied with trimmed edges.

- Colour : Brick Red

Specific Gravity : 1.8 £ 0.15.

Water Absorption at 20 deg.C for 24 hours :

[Thickness (mmszto Water Absorption
Above & Incld. mg max.

- ~ 5 20

5 .10 30

10 15 40

15 20 50

20 25 60

25 - 70

Note : Thickness above 25 mm shall be machined to 25 mm keeping one side intact.

22



1474539/2023/HEP-SWM20915

Al | | BP 22494
Bﬂﬂ S|  PLANT PURCHASING SPECIFICATION  [Revno. o8
@ BHOPAL : PAGE 40f5

8.5

9.1
9.2
93
94
9.5

9.6

lio.
10.1

10.2

10.3

11.

Fire Retardant Test (IEC : 60695-11-10)

Shall meet requirement of "Flammébility Category - VO"

When tested on 5 test specimens of size 125+ 5 x 13 £ 0.5 x 6.0 + 0.2 mm Size.
Thickness above 6mm shall be machined to 6mm keeping one side intact.

MECHANICAL PROPERTIES:

Tensile Strength: 230 N/mm? , Min.

Cross Breaking Strength: 320 N/mm?, Min.
Shear Strength: 100 N/mm?, Min,

Compression Stfength—Proof: 360 N/mm2

Splitting Load - Edgewise (For sheet 10 mm and above): 2.25 kN, Min.

Machinability:

Shall be capable of being sawn, milled, drilled and tapped with a M 3.5 tap and being
shaped in a shaping machine without showing any signs of splitting, cracking or chipping.

ELECTRICAL PROPERTIES:

Insulation resistance after 24 hou;s immersion in water at 20 deg.C: 2500 Megohms, Min,
Electric Strength-Edgewise (Proof) in oil at 90 deg.C: 30kV

Comparative Tracking Index : 200, Min.
TEST CERTIFICATE:

Three copies of the test certificate, shall be supplied unless otherwise stated on the order.

In addition, supplier shall ensure to enclose one copy of the test certificate alongwith their
dispatch documents to facilitate quick clearance of the material,

The test certificate shall bear the following information.

BP 22494 (Rev.08) : Epoxy Glass Mat Laminated Sheets & Components- Fire Retardant
BHEL Order No.

Batch / Lot No.
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12.

Test values obtained/certificates for compliance for clauses 4 & 7 to 10.
In addition, the supplier shall ensure to enclose one copy of test certificate along with their

dispatch documents to facilitate quick clearance of the material.

PACKING AND MARKING:

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

The boards shall be suitably 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 package shall be marked with the following information:

BP 22494: Epoxy Glass Mat Laminated - Sheets & Components Fire Retardant
BHEL Order No. |

Manufacturer's and / or Supplier's Name and Grade:

Batch / Lot No.

Thickness, Width and Length:

No. of Sheets

Net Weight and Gross Weight:

Test Certificate reference:
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@
OPHEPES WP BP 712 11 05
023/HE| Wg' 0915 PLANT STANI?ARD s
ev. INO.
2 BHOPAL -
e PRGEEI O3
SUPERSEDES _
BP 712 11 05(Rev.08)
SCREWS-SLOTTED, HEX HEADSTEEL PRODUCT GR.A.
COARSE PITCH. PROPERTY CLASS 4.8
M3-MS
i.0  DESIGNATION
A product Gr. A, hexagon iead, sieel screws of nominai diameler 4 mm,
length 20 mm and conforming to property class 4.8 shall be designated as
1.1 On Drawings
i) Malerial Speciiication Coiumn : BP 71Z i1 05,
ii) Description Column  : SCRUHEX SLT A M4 x20—4.8.
1.2  On indenis :
SCRU HEX SLT AM4x20—48-BP 712 11 45.
i.3 For issuing Enquiries and on Purchase Orders :
Whiie issuing enquiries and purchase orders, deiele ithe Pian{ Standard No.
from the above description and add the information given under clause.2.
240 COMPLIANCE WIiTH STANDARDS
2.1 Dimension Tolerances
& To, IS : 1364(Pi.2) — 2002 , Reaffirmed 2007
General Requirements
2 Siot As per IS : 1366 — 2602 , Reaffirmed 2007
2.3 Mechanicai Properties T'o, coniorm io property ciass 4.8 as
specified in table-3 of IS : 1367 (pt 3) -2602
Permissibie {lardness. 124-250 11IB.
2.4 Thireads Pitch-Course (o I5: 4213 (pt.2) — 2001,
Tolerance Quality — Medium.
Toierance ciass — 6 g.
T Finisn Piated as specified in BHEL order.
Revision : @ Reviewed & Brought Uptodate,] |ssued by : AR

STANDARDS AND MATERIALS GROUP
TECHNICAL SERVICES DEPARTMENT

Rev. No.:

|89 Date : 22.02.2009

Date of firstissue : 28.04.1971
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NOTE

Lengih and diameier combination (reier tubie on page-3) beiween the
bold lines should only be used.

For screw threads, generai (Melric) reler stundard AA §231500.
For lolerance grade, position and ciass refer (o standard AA §230201.

For Siotied Hex. Hd, Steei Screws io property ciass 8.8 refer to standard
BP 7121125.

When iusieners are (o be lested wiliin BHEL, ihe sampling and
acceptance plan shail be as per IS : 1367 part 17.

REFERRED STANDARDS (Latest Publications inciuding Amendmentis).
IS: 1364 (pt.2) 2) IS : 1366 3) IS : 1367 (pi.3)
IS: 4218 (pt.2) 5) iS: 1367(pL.17) 6) AA 23 18 40

AA 023 42 61 3) BP 7121125 9) AAG231856
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