101969/2024/HEP-SWM20915

FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm.)
: 0
% G/00 ¢ Ll 08G ¢ 'ON ONIMVYQAL lpgS @@ 31.75-0.051

g 3 o5 ——— TOOL LIST
= -

ZE 1278 0s1 o . UNDERCUT U’ SHAPE TO 11 _ 25 ITEM | TOOL DESCRIPTION
(n S5 M - M 1 M — I —

g e MINIMUM CENTERS PERMISSIBLE 5 0011555912 | CHECKING GAUGE
E : 6.35 FOR GRINDING PURPOSE NNE
[ f——
= Z | SERRATION -
> o — .= UNDERCUT U’ SHAPE TO #18 BE /-‘ - RI0
: ¢ SO 82 o Lgn= | R
To [ 1] rilg s \7\( ! B
Se e ;
< _ ] = —

o G ip} s} ‘__ || T L oo K N

| Y — ) |7 e R g EaT

L ™| [

58 i S I Y3 i - o ' L
e o> b Ox 9 ™ i i
S e L9 < | i)

S5 L — 0.8 & = AT $42.9
o < o — ~ |—/

w Z o = = =
E > UNDERCUT ’U’ SHAPE TO 418 =P e SERRATION :

o B e ¢ BE: o 1 DEEPx1.6 PITCH 16
= N A~
22| o3 Eé 171 ;;E 3. FINISH:— ZINC PLATED AND PASSIIVATED TO PR.S— AA 0673603
3 sloe S3 ki AND AA 0673604 RESP’Y. (0.013TK.) FOR IT. 001.

8 © p|2= /GROOVE 2413, WIDE 3.2 A I (AFTER PLATING MAX. DIA. NOT TO EXCEED 18.95.)
zE o | 2L o8 2 AN N

[} — —
z & SO e PN | s L 2 7 NOTE:— 1. CONCENTRICITY OF 19.05 DIAMETERS TO
z _— Y% I = = 31.75 SQUARE TO BE WITHIN 0.1.
g & i
< > o — A\ - — - I | 2 Z 2. PUT 'O’ PUNCH MARK AT LOCATION SHOWN THUS*.
5 @ By | § g 3. 1 NO. SAMPLE TO BE MADE FOR THE LOT OF 200
=2 AW s SEE NOTE—2 IR NO. OR BELOW FOR TESTING.
-

= g 9 ! o HOLEs Mexi7s EFFECTIVE DEPTH 4. SUPPLIER TO SUBMIT PROOF OF PROCURING SPECIFIED
- 08 . allf RAW MATERIAL IF NOT ISSUED BY BHEL.

- r ' T Tooz 45 DIA._HIGH STRENGTH 2.14

1S < | | | RUST LESS ST BAR CC 07007 171.0

|$ > TOOL LIST M | T 001 |#5_DIA. 1.5% NI CR MO AA 1050201175 2.14

B © | | | STEEL BAR AA 10501 171.0
|& | [ITEM | TooL DESCRIPTION i .

[ Q VAR | TEM _ IT. NO. MATL. CODE. UNIT WT. )
|Q Z 001 1489519 MILLING FIXTURE | VAR. 00 | REMARKS | NO DESCRIPTION g DRAWING NO. A E 8
o ¢ 001 |1486228|DRILL JIG L | L NO. VAR MATL. SPCN. €l 5 ary.
| © CALPER GAUGE FOR | == ———————

18 & 001 11486232 \py, 1278050 | e — —— R/
x ADDITIONAL INFORMATION Scdle @ DR a1
CALIPER GAUGE FOR
001 |1486233 o L] T/ IRATTS O &7 AC/DC EMU
DIM. 31.750 -0.051 TYPE OF PRODUCT OR
| | STATUS OF DRAWING  wg NAME OF CUSTOMER/PROJECT INDIAN RAILWAYS
| w| | 001 |1489958|MILUNG FXTURE 31750 T e | oo Ramon I% T
| & SLAB MILL CUTTER WITH DISTRIBUTION OF PRINTS HRT &1 59 Fremes WH%DRNE e ' et
| 001 1555672 seRrATIONS ON DIAMETER | oo ot 1 ' H I o B4q]  |08.01.85 No. oF
: RS SR "4 ¥/J !4 E BHARAT HEAVY ELECTRICALS LTD. | 00 | zeag &%) |08.01.85| AR
| 2 OARTH RASSATHAE 1 : BHOPAL ﬁiﬁﬂ i &Zg]  |10.01.85| ——
F——REV [ DATE [ALTERED _ T.R.D. _ (& REV[ DATE [ALTERED T.R.D. (g |REV [ DATE [ALTERED AV. adeVed [fmammr. o7 #57 o @ g | ¥R fea | 3% SEOL® A58 7% 5 A% &l
| CHECKED D.D. ol CHECKED D.D. vk CHECKED AV,  dde-Ve |DEPT. CEE[""UNTOL. DIMS. GR. E‘@ ScA® WEIGHT (K.G.)| REF. To ASSY. EM No. | NO. OF
.| 16 |26.3.18|APPROVED R.K.S. gas=— |15 [05.6.17| APPROVED R.K.S. o= | 14 P2.04,16 APPROVED
| 3 9 OOODD' 2.2 grDsE_ 407| REF CG 06503 1:1 - 3 580 11 3 0076 002 002
|3 DIM.$19.0 8% FOR ITEM 002 TOOL NO.-1555912 ADDED. DIM f}:hf’ (8%%) waS DIM. g e R7.3/DRAWING NO. —— |
5 19,000 $19.02843 FOR ITEM 002,
| B| [WAS DIM. p19n6(i35Y) " BOTTOM INSERT 3 580 11 3 0075 |16
> ¥
! z g5, w/sHIND 01 [50l T3 01




101969/2024/HEP-SWM20915

FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm.)

BHARAT HEAVY ELECTRICALS LIMITED.

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF

o1 |

80 11 3 0026 VAR

T 1Iss

2| 9200 € TT 08S € on oNmvaa STYLE LIST
o
3 PARTING LINE SHALL NOT ITEM DESCRIPTION OR RECORDED
S THIS FACE TO BE APPEAR IN THIS REGION STLE NO- 1NCLUDED | REMARKS
£ SKIMMED SQUARE ALL ROUND 36.5 SIGN | DATE
5 WITH AXIS OF INSULATOR 3 I i3 @ = = BP 9088508453 VAR-00 |DMC MOULDED PISTON INSULATOR| Sd/— |09.01.85
7 \
7 - N BP 9088102287 VAR-01 |DMC MOULDED PISTON INSULATOR| Sd/— |09.01.85
o 1 I
£ T R3.2 /I AT
e © . \ / \ TOOL LIST
2 B ~ - - - - = C ITEM | TOOL | DESCRIPTION
T % - * /
E - N N Oban1 | 1486194 | ALIGNABILITY CHECKING TEMPLATE
. — U ! | VAR | 1489085 | MOULDING TOOL
% C_ ] 00
= \_/
2 N / — YR | 1486491 | MOULDING ToOL
= 6.35 50.8 5.35
o 82.3 0
2 217
e
« 003
5 @ 001 - - 007 | TOP INSERT 4 580 11 30054
%
5 002
g @ 001 - - 006 | BOTTOM INSERT 3 580 11 30075
o 002
3 - 001 - 005 | TOP INSERT 4 580 11 30054
(M)
il AS AS ~ STYLE NO. 004 | PHENOLIC MOULDING
2 NOTE :— REQD. | REQD. BP9068525298 COMPOUND THD 111/20L
-
2| 1. FACE %70 BE AT RIGHT ANGLE TO AXIS OF COMPLETE INSULATOR. _ _ las read 003 | POLYESTER MOULDING AA 2289026018
- ' COMPOUND (DMC) AA 22826
= | 2. THE TWO TAPPED HOLES IN ITEM— 001 TO BE SQUARE WITH ITEM—002.
E 3. INSERTS TO BE CONCENTRIC WITHIN +0.4 AFTER MOULDING. - 001 001 002 | BOTTOM INSERT 3 580 11 30075001
21 4. INSULATORS ARE TO BE CAPABLE OF WITH STANDING 25 KV FLASH — T T 1 — — 7 001
TEST FOR ONE MINUTE BETWEEN INSERTS. L - Il - 0 oo1J N 001 | TOP INSERT 4 580 11 30054
| 5 TOLERANCES ON MOULDED DIMENSIONS TO BE TO CLASS Iil TOLERANCE — —— — — —_— — o R — —
_ VAR | ITEM . . . - . . .
z OF B.S. 2026—1953. VAR. 02 | VAR. 01 | VAR. 00 | REMARKS | N no DESCRIPTION g DRAWING NO. % '% !
. ‘ . o}
2| 6. TORQUE TEST :- SUBJECT 3 % (MIN 5 NOS) OF EACH BATCH OF | | | | | VAR MATL. SPCN. ar.
- PRODCTION TO A TORQUE TEST OF 10 Kg METRE FORCE. R/34/85
o ITEMS TO BE PELIFILM DIPPED TO PROTECT THE MACHINED SURFACES [ APDITIONAL INFORMATION __ |3c91G @] YhHR dIT
bl - ADDITIONAL INFORMATION C
PREHEATING IS TO BE DONE AT 110-115%C. - _2233_ ﬁﬁﬁégﬁ(@gﬂ gﬁg ollH AC/DC EMU
. MOULDING TEMPERATURE IS 165+5'C AND PRESSURE IS 75-80 TONS MINIMUM. STATUS OF DRAWING M NAME OF CUSTOMER/PROJECT INDIAN RAILWAYS
2 _———— — — — ok ST /NAME | BEaT/sioN. | . /oate R @1
S DISTRIBUTION OF PRINTS e teo MR &l s Tiiaw Fies halnl e
3 SFFICE CoPY _ A9 RN | TSE. Sd/-  [09.01.85 | No. oF
= SWM _ 4 /11 BHARAT HEAVY ELECTRICALS LTD. |dHET | asa, Sd/-  |09.01.85 | AR
7 TOX (SWM) - " BHOPAL ol VPA sd/- [|100185 | 92
REV [ DATE [ALTERED _CZ.  -—-—- REV| DATE [ALTERED _ R.C.B. -3d- |REV [ DATE [ALTERED MS.J —sd- [foaml___|oel.em.em ot 34 G HK @31k | 3W. SR O AN —
CHECKED D.D, s CHECKED  RK.S. -Sd- CHECKED  NK.M, —-sd— |Dpept. CEE[™ UNTOL. DIMS. GR. SEALE WEIGHT (K.G)| REF. T8 ASSY. ITEM NO. | NO. OF
5 07 |191012 [aPPROVED RKS. o= |06 |3010.06 [APPROVED AG. -Sd- |05 |071004[APPROVED AG.  -sd- [@vs .- e 08503 E‘@ . 0 580 11 3 0004 003 | TEM
CODE. = - 0 580 11 3 0005 003 | 007
z IN REV.06, NOTES 8 & 9 WERE VAR, 02 ADDED. NOTES 8 & 9 ADDED. S/ TITLE =g . /DRAWING NO. o1/
S OMITTED BY MISTAKE. REV.
g MOULDED PISTON INSULATOR | 3 ©80 11 3 0076 | o7
= #ie B /SHTND 01 |u‘n-ér # §/NOOF.SHT. 01

D




101969/2024/HEP-SWM20915

(ALL DIMENSIONS ARE IN mm)

. |Rev.| paTE [ALTERED T.R.D. (®D [REV.| DATE [ALTERED J.D.B.—=Swewohoms [ ADDITIONAL AC/DC EMU
z CHECKED  D.D. X CHEGKED B.K.T. &fluar: | INFORMATION
§ 15 [24.10.177APPROVED R.K.S..Z22==] 14 |20.07.17APPROVED RK.S. 222+ | g7atus oOF M
o) 0 DRAWING
C |DIMS. 6.35 —0.051 WAS 6.35 DRG. COMPUTERISED. STRIBUTION 0/C =1 S =7
4 & OF PRINTS TCX (SWM) -1
E 0 0
O
E b 15.875 —0.051 . 15.875 —-0.051 0 31 0
|
38 5 6.35-0.051 6.35-0.051
& - = = 0-8
: * :
; o ) /L — = SERRATION
HiEx Tl
cg| o} I ]
& =y o} /
8| &2 Sl S - 2
CR - e
s ﬁ 3 I
52| By === N_SEE_NOTE
s & T AN 0 U SHAPE
g > — — UNDER CUT ‘U’ SHAPE TO 821
% 5 | _SERRATION - \ REMOVE SHARP
w o 1 DEEP x1.6 WIDTH 0 CORNERS 2—HOLES M8 CONCENTRIC WITH ¢22 &
=2 922.0 -0.05 CENTRE LINE_PARALLEL TO FLATS
o Z
g 5 ' TOOL LIST
25 25 FOR IT. 001 TEM | TOOL [ DESCRIPTION
(i}
8 & 22 FOR 1. 002 & 003 001 | 1555672 | STABMILL CUTTER WITH
g SERRATIONS ON DIAMETER
I 0 .-
> 8 NOTE : . 001 [1489517 | DRILL JIG
o 1. PUT "0° PUNCH MARK AT 001 | 1486231 | CALLIPER GAUGE FOR DIM.
S @ LOCATION SHOWN THUS ¥ 6.35 %051
$9 001 | 1555326 | SET OF CAVS AND T00LS
['4
o DIM 22 WAS FOR [T 002 ONLY 001 | 1555504 | FIXTURE FOR STRADDLE MILLING
z 2 MAT. SNEEN FOR IT 003 WAS BP 10690
(1)
y
il 003 45 DIA. HIGH STRENGTH 0.42
§ RUST LESS ST. BAR CG 07007 31.0
o O STYLE NO. 002 45 DIA. HIGH TENSILE 1 AA 1210217090 0.42
rg) BP 9078102292 BRASS ROD AA 12117 31.0
(lj s STYLE NO. 001 45 DIA. HIGH TENSILE 1 AA 1210217090 0.42
Ez BP 9078514221 BRASS ROD A 12117 31.0
o8 ITEM a MATL. CODE A UNIT WT.
8 h REMARKS NO DESCRIPTION 5 ? UNIT
x ) MATL. SPECN. QrY.
R/35/85
p NAME SIGN [ DATE [ oo
<<
A BHARAT HEAVY ELECTRICALS LTD. | |TSE sd/—  |oo.0t.e5 VAR
o
s S BHOPAL o0, |ASA. Sd/— 09.01.85
of x 2
13 = s— APPD|V.P.A. Sd/- |10.01.85 -
jé S [oept. UNTOL. DIMS. GR. SCALE | WEIGHT(KG) | REF.TO ASSY.DRG. ITEM NO. | No.oF
S CEE JEI_@ ITEM
5= - CODE, 1o | ¢G 06503 11 | - 3 580 11 3 0076 |001,005| 003
. ; % JTITLE DRAWING NO. REV
©
217 = TOP INSERT 4 580 11 3 0054 | 15
o 2 é_ SHT.NO 01 | NO.OF.SHT. 01




101969/2024/HEP-SWM20915

PRODUCT STANDARD Sl

Control Equipment Engineering [, .74

COPY RIGHT AND CONFIDENTIAL
The information on this document is the property of BHEL Bhopal
It must not be used directly or indirectly in any way detrimental to the interest of the company

9:1

5.2

7.1

7.2

1000N/mm? 0.2% Rp RUSTLESS STEEL BARS

GENERAL :
This specification governs the quality of hot rolled rustless steel bar up to 50 mm
diameter.

APPLICATION
Manufacture of piston Insulator inserts of Pneumatic power contactor.

CONDITION OF DELIVERY :
The material shall be supplied as straight length in the Hot rolled descaled condition.

COMPLIANCE WITH NATIONAL STANDARDS :
There is no Indian or British Standard covering this type or material.

DIMENSIONS AND TOLERANCES :

Dimensions
As specified on the order
Tolerances
On bars upto and including 50 mm diameter
+0.62 mm
-0.00

MANUFACTURE : 3
The material shall be made from electric furnace process steel and shall be free from

. harmful segregation.

HEAT TREATMENT :
The material shall be subject to the following three stages heat treatment.

Stage -1

The material shall be heated to a temperature within the range 1000 + 10°C and
soaked for at least a 2 hours after whole of the material has attained the prescribed
temperature. Soaking shall be followed by cooling in air to ambient temperature.

Stage - 2

The material shall be slowly and uniformly heated to a temperature within the range
850 + 10°C and soaked for at least a 2 hours after whole of the material has attained
the prescribed temperature. Soaking shall be followed by cooling in air to ambient
temperature.

The material shall then be held at a temperature below 20°C for at least 24 hours.
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7.3

10.

11.

Stage - 3

The material shall be slowly and uniformly heated to a temperature within the range
510 + 10°C and soaked for at least a 2 hours after whole of the material has attained
the prescribed temperature. Soaking shall be followed by cooling in air to ambient

temperature.

Note : Stages of heat treatment given above is suggestive, however suitable
heat treatment shall be carried out to meet mechanical properties given in

clause 11 of this standard

FREEDOM FROM DEFECTS : -

The material shall be free from any harmful defects such as cracks or laminations.

CHEMICAL COMPOSITIONS :
The cost analysis shall be as follows :

Element % Minimum % Maximum
Carbon - 0.07
Silicon - 1.00
Manganese - 1.00
Phosphorus - 0.04
Sulphur - 0.03
Chromium 13.00 17.5
Molybdenum 0.0 2.00
Nickel 3.00 6.00
Copper 1.40 5.0
Niobium 0.15 0.45
Columbium plus Tantalum 0.0 0.45

TEST SAMPLE :

Brinell Hardness tests shall be taken on one and selected at random and at mid-
length of each bar. Bars in each heat treatment batch of each cast having the highest

and lowest hardness values shall be identified and sent for tensile tests.

If a heat treatment batch contains more than one section of material, test samples

shall be selected as above for each section.
The Brinell Hardness ranges shall be recorded on the test certificate.

MECHANICAL PROPERTIES :

Tensile :

When tested in accordance with IS : 1608, the test samples shall show the following

values :

*Tensile Strength 1008 - 1190 N/mm?
0.2% Proof Stress 1000 N/mm? Min
Elongation on 5VSO G.L. : 12% Min .

Reduction in Area : 40% Min.

One of the values from tensile strength and 0.2% proof stress is to be guaranteed.
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11.2 Hardness
When tested in accordance with IS : 1500, the samples shall show a value between
321- 356 BHN
A Brinell Hardness test shall be taken on the tensile test pieces and recorded on the

- test certificate. Any difference in excess of 10 points between the hardness value on

the test piece and that on the bar from which it was taken shall be reported to BHEL-
BHOPAL.

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

In addition, supplier shall ensure the enclose one copy of the test certificates along
with their dispatch documents to facilities quick clearance of the material.

The test certificate shall bear the following information
BHEL Reference |,

CG07007
Rev. 01

Our order no.

Supplier's Name

Identification No..

Malt. No.

Size & Number of Bars
Particulars of Heat treatment (actual soaking temperature time and cooling media for
each stage of heat treatment)
Results of Test :

Results of the chemical analysis of the cast and all mechanical tests including the
hardness range obtained on the batch.
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13. PACKING & MARKING :

The bars shall be packed in straight length and suitably protected against damage
transit. Each bar shall be stamped CG07007. The bars shall be bundled in either cast or
heat treatment batches with tags at each end, bearing the following information.

BP 10690 : 1000 N/mm?, 0.2% Rp Rustless Steel Bars.
Order No.

Heat Treatment No.

Cast No.

14. SUPPLY OF MATERIAL :
Material shall be supplied in pieces of length specified in PO.
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