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1. MATERIAL , HEATTREATMENT AND MANUFACTURING AS PER 1S2429 PART | GR.L(3)
2. MAX. SAFE WORKING LOAD 490Kg
3. MATERJAL TO BE SUPPLIED WITH RUST PREYENTING 0It APPLIED
ON THE CHAIN
4. TRE WEIGHT GIVEN IN THE COLUMN 1S FOR ONE METRE LENGTH
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ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

¢1v90—0000—A—=¢

‘ON ONIMVEQ 1%7 / 3v2/
RAW MATL DETAILS WT(KG) DIMENSIONS
SLNo.|  DRAWING NUMBER COMPONENT CODE SCRAP —04 REMARKS
SIZE MATL.SPECN MATL. CODE | gggrt | GROSS NET MdxP—6g ¢—[8. 1| e | S| L | U |wL|LwL|wW]|R
01 3-V-5144-06413/02| 93 100 677 0000 p40X60 15 039 116 | 20 | 0.59 0.27 M24X2 | 37 | 21 | 346[ 30 |51 | 24 | 16| 3 |2 |15 -
A193-B7,QT
02 | 3-v-5150-06413/02| 93 100 678 0000 850X70 CERTIFY 15 039 197 | 20 1.11 0.33 M30X2 | 43 | 27 | 416[ 36 |62 | 30| 19| 3 | 2 |15 -
03 | 3-v—5152-06413/02| 93 100 748 0000 836X50 15 039 088 | 20 | 0.40 0.14 | Mox15 | 30 [165] 28 | 24 |40 | 20 | 13| 3 | 2 |15 -
04 | 3-V-5186-06413/02| 93 104 802 0000 B32X46 - 40 0.29 0.14 M20X1.5 | 30 | 165] 28 |24 | 40 | 20 | 13| 3 | 2 |15 | 3"-300C
A182—F6a Cl.3
HARDENDED& ny
05 3-V-5188-06413/02| 93 104 803 0000 940X57 TEMPERED - 40 0.56 0.27 M24x2 | 37 | 21 | 346|130 |51 | 24 | 16 | 3 2 |15 | 4"&6"-300C
CERTIFY
06 3-V-5189-06413/02 93 104 804 0000 $45X68 - 40 0.85 0.33 M30X2 | 43 | 27 |416| 36 |62 | 30 | 19| 3 2 |15 8"-300C
A193-B7,QT
07 | 3-V-1447-06413/02| 93 106 479 0000 #50X55 CERTIFY 15 039 197 | 20 | 0.88 0.30 M30X1.5 | 43 | 27 | 416/ 36 | 46 | 14 | 19| 3 | 2 |15 -
08 3-V-5199-06413/02 93 106 844 0000 p32X46 - 46 0.29 0.14 M20X1.5 | 30 [16.5| 28 |24 | 40 | 20 | 13| 3 2 115 -
09 | 3-v-5196-06413/02| 93 106 845 0000 $40X57 A182-F316, SH - 46 | 056 0.27 M24x2 | 37 | 21 | 346| 30 |51 | 24 | 16| 3 | 2 |15 _
CERTIFY
10 | 3-V-7001-06413/02| 93 106 846 0000 50X70 - 46 1.08 0.3 M30X2 | 43 | 27 | 416| 36 |62 | 30 | 19| 3 | 2 |15 -
SA182 FB0, SH
11 3-V-Z113-06413 93 204 759 0000 B56X67 CERTIRY - 46 | 1.3 0.27 M24x2 | 37 | 21 [ 346[ 30 |51 | 24 | 16 | 3 | 2 |15 | 4"_150C
S —_—
1. UNSPECIFIED SHRAP CORNERS TO BE CHAMFERED TO 0.5X45".
R 2. HARDNESS — 26 TO 32 HRC FOR B7 MATL.
/ Ny /\ 1
/| \ |
o ‘_‘ N oy
7T 2 §
s - - - - @ - + - ©
NET [GROSS
g SL DESCRIPTION MATL CODE |MATL SPECN HEAT SCRAP WT NT DRAWING No ITEN
| . N o TREATMENT | SORT (kg) (kg) COMP. CODE No
ry |
/2 ‘ .. | TYPE OF PRODUCT
< O
2 P W <5y | OR NAME OF CS
._I-l-‘
L £@ 354 | CUSTOMER/PROJECT
~ €5 EZ\Q
<1Q L1 69,78 NAME SIGN DATE N\?A%F
= DRN |R.P.SINGH -
§t55 BHARAT HEAVY ELECTRICALS LTD., 26.10.18
L E g5sg UNIT: HIGH PRESSURE BOILER PLANT. CHD |S.SATHEES 06.10.18
tansg 365-121 TIRUCHIRAPALLI-620014. APPD | K.RAJASEKARAN 06.10.18
REV| DATE |ALTERED R.P.SINGH Eé’g%g DEPT VL SCALE WEIGHT (KG). REFERENCE INFORMATIONS No. OF
09 |1.06.19[cHp & APPD SSK & KRS | 2aE 853 —— SR
H DT EoO
=HeEd 320
SL. No. 11 INCLUDED Zs¥ 35 E [TTiE CARD |DRAWING NO. REV
20K >
o [3=V—0000-06413|09

Size A3



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

CAUTION:The information on this document is the property of BHARAT HEAVY
ELECTRICALS LTD.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS

ALL DIMENSIONS ARE IN MILLIMETRES.
DURING MANUFACTURE REFER RELEVANT QCP/QP

REV | DATE |ALTERED
CHD & APPD 3 %
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—0.043
0
11-H11 ~0110
|
(o))
<
|
O °
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NOTE:
. HARDNESS REQUIRED IS 220TO 270 BHN.
COMP.CODE: 931108190000
$30x40 IS1875 CL.4 NR 10 | 0.20 | 0.67
CERTIFY
NO NET GROSS
OFF DESCRIPTION MATL CODE [MATL SPECN TRE“AETAMTENT SSCORRATP A DRAWING No 'LEM
T NAME SIGN DATE |NO.OF
DRN | V.BAIRAVAN VAR
fi"’ BHARAT HEAVY ELECTRICALS LTD., mRTTIY 12,405
W) UNIT: HIGH PRESSURE BOILER PLANT. CHD |RL. 12.4.03
365-122 TIRUCHIRAPALLI 620014. APPD| M.RAJAKUMAR 12.4.03
DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS o oF
CODE / é{ @ NTS C426442
TITLE CARD | DRAWING NO. REV
PARALLEL KEY
va [4—V—NCO8—-26442 |0

Size A4
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REMARKS T ' roTAL NET Wt {kg) | T
scaix | pRawN Y- ]iﬁﬁqc-_::’; A | ALTERATIONS 4 oA Ky hﬂ“ﬂ;-l: T:;;)g
_cn:cxln Al s ——
NTS APPROVED NNAGARASAN.
$TOB. OFFICER T TRANS, COPY NO.
DATE {4--1l- SO
TVYPE J GROUP OLD DRG. o l NEW DRG ]
8 1 l’ TITLE
PLUG 4 - V M 305-06587
33-116 dl H4a FLYHPd
Z8590-SUCIN"N-7-9D



2187523
TP-DG-4-V-M305-06587

2187523
CORPORATE DRG ID

2187523
TP-DG-4-V-M305-06587

2187523
CORPORATE DRG ID


ELECTRICALS LTD. It must not be used directly or indirectly in any

CAUTION: The information on this document is the property of BHARAT HEAVY
way detrimental to the interest of the company.

ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP/QP

REV

DATE ALTERED

CHD & APPD

NOTES:

_

=™

KEY IS PARALLEL & TYPE 'A’ OF 1S:2048.

KEY SHOULD COMPLY TO STANDARD [S:2048.
FOR SAMPLING METHOD 1S:6821 TO BE FOLLOWED.
FOR QUALITY REQUIREMENTS REFER APPLICABLE LATEST QUALITY PROCEDURE.

PART CODE: 963556461000

PARALLEL KEY (TYPE ‘A’ _ _ _ _ _ _
01 (6X6X54) - 0.015
NO NET |GROSS
HEAT SCRAP ITEM
OFF DESCRIPTION MATL CODE |MATL SPECN TREATMENT SORT (Wkg) (ngT) DRAWING No No
o NAME SIGN DATE  [NO.OF
J.SANKAR JS 01.10.20 | VAR
BHARAT HEAVY ELECTRICALS LTD.,
UNIT: HIGH PRESSURE BOILER PLANT. CHD | J.SANKAR JS 01.10.20
365-127 TIRUCHIRAPALLI 620014. APPD | R.RAKESH R.R 01.10.20
DEPT SCALE WEIGHT (KG). |REFERENCE INFORMATIONS No. OF
SB TEMS
SonE 34| TS 0.015 BPS—41501
330
TITLE CARD |DRAWING NO. REV
PLAIN KEY
(TYPE A) vor | 4—20-201-05669 |00

Size A4




CAUTION:The information on this document is the property of BHARAT HEAVY
ELECTRICALS LTD. It must not be used directly or indirectly in any
way detrimental to the interest of the company.

ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS |DURING MANUFACTURE REFER RELEVANT QCP/QP
REV | DATE |ALTERED R.ANITHA
01 |06.01.17[cHD & APPD SSK & KRS
FOR TYPE NO N248 & F503 DIMENSIONS
#71 WAS 974
z
#D s
#d o~
:
"L/
NOTES: —
* 1. APPLY RED ENAMEL PAINT ON OUTSIDE DIAMETER.
2. MATERIAL — STAINLESS STEEL
3. SURFACE FINISH: 12.5 MICRONS OR BETTER.
08 4-V—F503-27192/01| 96 465 696 0000 71 13 0.07
07 4—V—N790—-27192 96 465 695 0000 51 17 0.03
06 4—V—NB628—27192 96 465 694 0000 52 21 0.03
05 4—V—N645—27192 96 465 693 0000 87 21 0.09
04 4—V—N248-27192/01| 96 465 692 0000 71 17 0.06
03 4—V—-N244—27192 96 465 691 0000 87 17 0.09
02 4—\V—S837—-27192 96 465 690 0000 87 9 0.09
01 4—\V—-S833—-27192 96 465 689 0000 51 9 0.03
SL ) %d NET
S5 | DRAWING No. COMP.CODE [ RIENSTONS 1 wi(Ko)
bee | vEscripTiON | WATL CODE |wATL SPECK pr e EAT [ SERAP (Nvff) G(RX?SS DRAWING No e
(e Ear) NAME SIGN DATE |NO.OF
ﬂ" BHARAT HEAVY ELECTRICALS LTD. [ |M.SELVAM 28.08.15 | VAR
W) UNIT: HIGH PRESSURE BOILER PLANT. CHD | M.SRINIVASAN 28.08.15
365—122 TIRUCHIRAPALLI 620014. APPD | S SATHEES 28.08.15
DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No. OF
VL ITEMS
CODE / 6@ NTS REF. TABLE
320
TITLE CARD | DRAWING NO. REV
CODE
INDICATOR RING U o1 4—\V—-0000—-27192 |01

Size A4
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1.0

2.0

2.1

EYE BOLTS WITH COLLAR

(Product grade C)

SCOPE

PLANT STANDARD BP3: 41229
HPBP TIRUCHIRAPALLI
PAGE 1 OF 4
Baged on IS: 4130-1967

Covers the requirements of eye bolts with collar in the

gsize range M10 to

SPECIFICATION AND

M48x3.

REFERENCE STANDARDS

Dimensions

Table 1 of this gtandard

gafe working load

Table 2 of this standard

Tolerance Product grade c
Indian Standard|{IS: 1367 (Part 2)
Thr ead Pitch Table 1 of this standard
Tol erance 6g
Indian Standard|IS: 4218(Part 3,5 &6)
Material 3teel to class 2 of IS: 1875
Manufacture, As specified in IS: 4190
marking,mechani-
cal properties
and tests
Sampling and Indian Standard|Ig: 2614

Acceptability

General require-
ments

Bye bolts shall comply with IS: 4190
in respect of requirements not covered

in this standard

Referred Standards (Only the relevant parts of current
versions are applicable)

ISs 1}67

fagtenérs

Is: 1875

and slabs for forginrgs

2614

Methods for sempling of fagteners

Technical supply conditions for threaded steel

Specification for carbon steel billets, blooms

REVISIONS

DATE

AFPPROVED

STANDARDS SECTION

HPBP TIRUCHIRAPALLI

ENGINEERING AND OQEVELOPMENT CENTRE

FREPARED

HPBP TIRUCHY

ISSUED

STANDARDS
ENGG

DEC

DATE

1985
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300

3. 1

3.2

4.0

4.1

IS: 41930 Specification far eye bolts with collars
IS: 4218 1ISO metric screw threads

DESIGNATION

A Grade C eye bolt with collar to this standard of
thread size M12 shall be designated as:
On drawings:s

i) Material specification column: IS: 4190

ii) Description column : BOLT BYE COL GR C - M12
1i1) Drawing Number column : 4122912000

iv) Material code column 3 4122900012

For placing indents, issuing enquiries and on purchase
order, the Ordering Description given below shall be
followed.

Eye bolt M12 IS: 4190-C
ADDITIONAL INFORMATION

Test certificates according to IS: 4190 shall be
obtained along with each supply.

DBC 1986
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PLANT STARDARD EPS: 41229
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PAGE 3 of 4
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COPYRIGHT AND CONFIDENTIAL
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e E ‘!9
= *Z F AR :%%&35 '
bl x X DETAIL-X
A R | £ 4
O, ! (P
:l *&a A e | B x\\Y/
- NN
1 N "E'
| i N Rl -
¥ ! I
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NS
s e e e e _ (A1l dimensions_are in mm)} _ _ _ e i i S
Thread size d | Mi0o |M12 |Mi6 M M24 [ M3 M36x3 MI8x3

e - - e Gme e G e o G w— —-—J-——u-——aa— —of—---n-..——-—--

b ( 15) Max 18.35 22.42!28.92 30,42 38 Ol 45,50 55.60 70.60
Is Min | 17.65)21.58|27.58|29.58| 37,50 44.50| 54,40 169,40
21(3a16) Max | 25.65]30.65]35.8040.80(50.80] 65.95 75.95 [101, 10

is Min | 24.35]29.35!34. 20|39, 20 49, 20| 64,05 74.05 [98.90
( 16) Max 45080 54:95 63095 72~§5'9§a%@109010 127- 25167075
da2lJs Min | 44.201/5%.0562.05|71.05 88, 901106.90 124.75164.75
33(1916) Max | 25.65[30.6535.8040.80[50.80] 60.75 70.95 1. 10
3]s Min | 24,3529, 35|34, 20|39, 20|49. 20 59.05 69.05 88.30
e Nom |8 10 [12 (14 118 |22 |26 |
£ Nom | 3 3 3 s __ 15 6 8 8
g (n16)  Max | 7.70 |9.30 |13.0016.00|19.00 24,00 30.00 |40,00
Min | 6.80 |8.40 |11.90!14.90!17.70 22,70, 26,70 !38.40
h (je16) Mex | 22.65]26.65(30.65]35.80 45.80 55.95 65.95 B6. 10
ol Min | 21.35|25,3529. 35| 34. 20144, 20| 52.05 64.05 83,90
ke(1916) Max | 10.45[12.55(14.55 16,55 20.55 24.65 26.65 [38.30
3816)  wan | 9.55 |11.45113.45]15.45] 19,35 2%.35, 27. 35 |37. 20
m (1816) Max 12955 14055 16055 19065 24-65 28065 3?080 46.80

Min | 11.45]13.45 15.45 18,35 23.55 27.%5 31.20 45.20

ri Nom | & 5 7 S 11 13 18
r2 Nom | 4 6 6 8 12 i5 18 22
r3 Nom | 1 2 2 2 2 3 3 4
£ Min | 24 29 35 38 47 55 66 83
Veight 150 |200 | 300 1500 J 1700 L
Notes

1. x according to I39:13%68-"Dimsnsions of serew thread run-outs
and under cuts.

2, u according to CE of I3:1369~"linensiones of ends of bolts
and screws.

3. Weights are given in EKg per iC00 numbers only.

4. For gtocked sizes refer BP3 compcpbents bookelet.

DEC 1986
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TABLE 2

SAFE WORKING LOAD FOR EYE-BOLTS WITH COLLAR

(Maximum safe working load 'W' on the sling hook in Kgs)

Direction of gling legs on eye bolts
with collar
Thread
size
d
Single Double
M10 150 =
M12./ 220 “
M16 380 =
M20 570 -
M24 1050 1000
M30 1700 1800
M36x3 - 2500 2600
M48x3 5200 5200

DEC

1986
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PLANT STANDARD BPS:413501
HPBP TIRUCHIRAPALL! PAGE : 1 OF 5
Based on [S: 2048
PARALLEL KEYS — TYPE-A

1.0 SCOPE:

Covers the requirements for keys with bolt ends round (type A)
2.0  SPECIFICATION AND REFERENCES STANDARDS
E&?;sﬂn:é%r;s ond Table 1 of this standard
Preferred length and
S{;eegr:mbiig%ion an Table 2 of this standard
Material Steel of tensile strength not
less than 600 MPa
Finish Natural finish
Sampling and Indian standard | 1S: 6821
Acceptability
General Keys shall comply with IS :2048 in respect of
requirements requirement not covered in this standards
2.1 Reffered standards {only the current version are applicable)

IS: 2048 Specification for parallel keys and keyways
IS: 6821 Methods for sampling non—threaded fasteners

Revisions Approved

Standing Committee
Rev. No. Amd, No, Reaffirmed Prepared . Issued Dt of 1st Issue
Dt. Dt. Year Standords | Standards | 06.11.2013
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PLANT STANDARD BPS:41501
HPBP TIRUCHIRAPALLI PAGE : 2 OF 5

3.0 DESIGNATION:

A parallel key to this standard of width 12mm, height 8mm and

length 56mm shall be designated as:
3.1 On Drawings:

1) material specification column : IS: 2048-A

2) Description column : KEY PRL RND END 12X8X56

3) Drawing number column : 4150108056

4) Material code column : 4150112058
3.2 Ordering Description:

For placing indents, issuing enguiries and on purchase order, the ordering

Description given below shall be followed:

parallel key A 12x8x36

4.0 ADDITIONAL INFORMATION:
4.1 for keyways to these keys refer IS: 2048 or AA 023 15 08.
Revisions Approved
Rev. No. Amd, No, Reaf firmed Prepared Issued Dt of ist Issue
Dt. Dt Year
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PLANT STANDARD | Bps: 41704
HPBP TIRUCHIRAPALLI .
' race 1§ OF 4
Baged on I39: 549-1374
SPLIT PINg
1,0 SCOPB
B Covers the requirements for Split. Pins in the diameter
. " renge 0.6 to 20mm. ‘ '
9 .
Zt| 2.0 SPRCIFICATION AND REFERENCE STANDARDS
33 Dimensions and Table 1 of thig etandard
5 tolerances ' .
lLzs Preferred length  Table 2 of this standard
=3 and gize combina- g ' ' '
12525 - tion |
& ég | Material Mild Steel wire (Half rOu_nd)
S5 Pinish Bright self colour finish
o> 3 :
g';%é“ Sampling and Indiean Standard I3: 6821
: : f; Acceptability
T €2 ' :
12 =8 General requir e- Ping shall comply with I3: 549 1in
ERE ments respect of requirements not covered
s §s . in this standard
O o2
z3| 2.1 Referred Standards (Only the current versions are
5 s applicable)
] .
s IS: 549 Specification for Split Pins.
é'i I3: 6821 Methods for sampling non-threaded fasteners
REVISIONS ' APPROVED _
S'fA_NDARDS SECTION
ENGINEERING AND OEVELOPMENT CENTRE
HPRP TIRUCHIRAPALLI
PREPARED Q:;Iuﬁiﬁbs DATE
s?
OATE wewr mmucky | RNGG DEC 1986
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COPYRIGHT AND CONFIDENTIAL

The information on this document ia the ptoperty of BHARAT HEAVY ELECTRICALS LIMITED.

It must not be used directly or indiractly in any wsy detrimental 10 the intesest of the company.

PAGE o &
3.0 DESIGNATION
A Split Pin to thig standard of nominal diameter 5mm
and nominal length 56mm sghall be d esignated ast
Ze 1 On Drawings:
i) Material Specification column: IS: 549
ii) Description column s PIN SPLIT 5x56
iii) Drawing Number column : 4170405056
iv) Material Code column 1 4170450056
3.2 Ordering Desascription

For placing indents, issuing enquiries and on purchase
order, the Ordering Description given below shall be
followed.

Split Pin 5x56 ISs 549

DEC’ 1986
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Ty ST _
- PLANT STANDARD BPS: 41704
BH HPBP TIRUCHIRAPALLI
) PAGE 4 OF 4
TABLE 2 - PREPERRED LENGTH-SIZE COMBILATION
FOR SPLIT PINS
(A1l dimengions in millimetres)
1 Nom _ Nominal gize
£ 1Tv10.6]0.811,0{1,2]1,6/2.0|2,5|3.2/4.0/5.0]6.3/8.0| 10 |13_|16
WETTT
'--.-—_.ﬁ‘__‘

0.4

2.7
5.5
3.6
) 6.5
4.8 1.4
5.6 | 8.4 [13.4
9.2
17.2

-
/8|8 2SS BN N N

112

125

1

Weights are'given in kg pér-1000‘numbors only

2 For stocked sizes refer BP3 components booklet
3 Preferred lengths are in between the stepped bold lines

DBC 1986
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2.0

2.1

Baged on IS: 7368-1974
GROOVED TAPER PINS
SCCFE

Covers the requirements for grooved taper pins in
the diameter range 1.5 to 25mm.

SPECIFICATION AND REFERENCE STANDARDS

Dimengsions and Table 1 of this standard
tolerances

Preferred length Table 2 of this standard
and gize combina-

tion

Material Cold drawn steel bar Is: 1570
of grade 40 C 8 . (Part II)

Finish Natural finish

Sampling and Indian Standard I3: 6821

Acceptability

General require- Pinsg shall comply with I3: 7368 in
ments respect of requirements not covered
in this standard

Referred Standards (Only the current versions are
applicable)

Iss 1570 Schedules for wrought steels
(Part II) Part II Carbon steels {unalloyed steels)

Is: 6821 Methods for sampling non-threaded fagteners
IS: 7368 ©gpecifications for grooved taper pins

REVISIONS

DATE

APPROVED
STANDARDS SECTION
ENGINEERING AND DEVELOPMENT CENTRE
HPBP TIRUCHIAAPALLI

PREPARED ISSUED DATE

HPBP TIRUCHY ENGG

STANDARDS DEC 1986
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COPYRIGHT AND CONFIDENTIAL
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3.0

3.1

3.2

DESIGNATION

A Grooved Taper Pin to this standard of nominal
3mm and nominal length 24mm shall be designated

On Drawings:

i) Material Specification column: IS: 7368

diameter
as:

i}) Description column ¢ PIN GROOVED TAPER 3x24

ii1i) Drawing Number column : 4170903024
iv) Material Code column : 4170903024

Ordering Description

For placing indents, issuing enquiries and on p
order, the Ordering Description given below sha
followed.

Grooved Taper Pin 3x24 IS: 7368

——— -

urchase
11 be

DEC 1986
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TABLE 1 - DIMENSIONS FOR GROOVSD TAPER PINS

)
/4 ©-

DIAMETER OVER | C
GROOVING

nomnat d (18] 2 {25 3] 4 s e[ s [s0lo2 loayloa]e] 2025
DIAMETER Tol hs hy

C max 0.23] 0.3 ] 0.4]045] 0-6]0-75] 0.8 1.2 |1.5]1.8] z | 2 12.5] 3 |
T _APPROX |1 6] 2 25| 3 | & | 5 | 6 | 8 |10 12112 16 |16 201285

LE"l‘"" T°{°" DIAMETER OVER GROOVING

4
5
: $0.3]1.63 s
2.20 -
L 2.70 e
12 6.30
3.30
(1) 8.35
16 1.60 4.35
(18) _ 10.40
20 12.40
(22) 2.15 3.25
24 2.65 523 R 14,45
(26) |+0.5 8.40
28 4.30
(30)
32 3.20
36
40 6.30
(45) 8.35

50 425
(55) 5.25 10.40 1240 20.60| 25,60
60

13.45(14.45
6.25 g
J ;: ) 8.30 16.55

80 [+0.8 10.35
90
100 8.25 12.30
(110)
120

TOLERANCE ON
DIAMETER +0.05 £0.05 $0.10
OVER GROOVING

16.55

5.30 10-45049. 45

13.50 [14.50

16.60

13.40 {14.40

DEC 1986
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BPg: 41709
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TABLE 1 - PREFSRRED LENGTH-SIZE COMBINATION

FOR GROOVED TAPER PINS

(A1l dimensions are in millimetres)

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.

Diameter d

1.5(2.0/2.5|/3.0/4.0|5.0/6.0{8.0{10 | 12|(13) |14 | 16

25

I

(%4

Sizes in brackets are non preferred

Lo — — it e ] e e

¥eights are given in kg per 1000 numbers only
Preferred lengths are in between the stepped bold lines
Por stocked sizeg refer to BP3 components booklet.

DEC 1986
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Based on IS: 5988-1970

SPRING DOWEL SLEEVES
Light Pattern

OATE

1.0 SCOPEB
Covers the requirements for Light Pattern Spring Dowel
Sleeves in the diameter range 2 to 50mm.

Sz

E2 2.0 SPECIPICATION AND REFERENCE STANDARDS

3£ Dimensions and Table 1 of this standard

g8 tolerances

0o

=l tandard

o E 3 %%f%%ﬂ%‘in]a%%%hs Table 2 of this stan
- > £
<3, folerance on lengths Acc. to Table 4 of 15:5988
2 v g
o3 Material Spring steel 555i2Mn30 |IsS: 1570
T SE
S8 Mechanical Hardness 445-515 HV
9 LE properties Tensile gtrength 150-190 kgf/mm?2
a§?
g5 General require- Spring dowel sleeves sh2ll comply
e ments with IS: 5988 in respect of require-
S .3 ments not covered in this standard
T -3
> S <
§ 55 2.1 Referred Standards (Only the current versions are

2z IS: 1570 Schedules for wrought steels

SE Is: 5988 Specification for gpring dowel sleeves

EE

REVISIONS APPROVED

STANDARDS SECTION
ENGINEERING AND QEVELOPMENT CENTRE
HPBP TIRUCHIRAPALLI

PREPARED ISSUED DATE

HPBP TIRUCHY ST§§23RDS DEC 1986
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3. 1

32

DESIGNATION

A Spring Dowel Sleeve to this standard of nominal
diameter 3mm and nominal length 20mm shall be designa-

ted ag:

On Drawings:

i) Material Specification column:

I3: 5988

ii) Description column : PIN SPRING LIGHT 3x20
iii) Drawing Number column : 4171103020
iv) Material code column : 4171103020

Ordering Description

For placing indents, issuing enquiries and on purchase
order, the Ordering Description given below shall be

followed.

Spring Dowel Sleeve Light 3x20 - I8: 5988

~ DEC

1986
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PLANT STANDARD

HPBP TIRUCHIRAPALLI

BPSs 41711

Pace 4 OF

TABLE 2 - PREFERRE]#LENGTH—SIZE COLBINATION FOR

SPRING DOWEL SLEEVES

(All dimensions are_in nillimetres)

Nominal diameter

COPYRIGHT AND CONFIDENTIAL

The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMIfED.

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

2.5

3.5 414.5 5/6|7 {8 10111]12|13

14

16|18|20|25| 28

501

- - —

- o

2
ey
1y
-

0.1

0.2

0.2

3.0

3.7

5.1

wladades

1.
2.
3

NOTE:
Preferred lengths are in between the stepped bold lines

Weights are given in kg per 1000 numbers only

For stocked sizes refer BP3 components boocklet.

DEC 1986
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SLOTTED CHEESE HEAD SCREWS

(AS PERIS: 1366 - 1982)
1.0 SCOPE: Covers the requirement of Slotted Cheese Head Screws in the size range M1.6 to M10

2.0 SPECIFICATION AND REFERENCE STANDARDS

MATERIAL

STEEL

DIMENSION AND PREFERRED

FIG 1 & TABLE 1 OF THIS STANDARD

SIZES

PREFERRED LENGTH, SIZE TABLE 2 OF THIS STANDARD

COMBINATION

THREAD PITCH - COARSE,TOLERANCE - 6g,
STANDARD IS: 4218 PART - 3,5&6

MECHANICAL PROPERTIES CLASS 4.8, AS PER IS:1367 PART-3

TOLERANCE PRODUCT GRADE- A, AS PER 1S:1367 PART-2

SAMPLING AND ACCEPTIBILITY | IS:2614

GENERAL REQUIREMENTS

SCREWS SHALL COMPLY WITH IS: 1366 IN RESPECT OF
REQUIREMENTS NOT COVERED IN THIS STANDARD.

2.1 Referred standards (Only current versions are applicable)

IS: 1366
IS: 1367
IS: 2614
IS: 4218

Specification for Slotted Cheese Head Screws.
Technical supply conditions for threaded steel fasteners.

Methods for sampling of fasteners.

ISO Metric screw threads.

3.0 Designation
A Grade A Slotted cheese head screw to this standard of thread size M6 and nominal length 30 mm shall be

designated as:

3.1 On Drawings
1) Material Specification column
ii) Description column

iii) Drawing number column
iv) Material Code Column

3.2 Order Description

IS: 1366

SCRU SLT CHS GR. A 4.8 M6x30

BPS 41201
412010603000

For placing indents, issuing enquiries and on purchase order, ordering description given below shall be followed.

Cheese Head Screw M6x30 IS: 1366 - 4.8

Revisions Approved STANDARDS SECTION
ITSS, HPBP, TIRUCHIRAPPALLI
Amd. No. .
Rev. No.00 Reaffirmed Prepared Issued Dt of 1st Issue
18.10.2013
Dt. Dt. Year STANDARDS STANDARDS
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4.0 ADDITIONAL INFORMATION

4.1 Property class 6.6 is also acceptable.
4.2 For Cadmium plated slotted cheese head screws, refer BPS: 41241.

FIG. 1 DIMENSION FOR SLOTTED CHEESE HEAD SCREWS
(All dimensions are in millimeters)

—@p2 1T 130H
=12 1T 12 M

End as rclled

t’F - /or chamfered
+
[ ﬂ@g\" Zé

s 4

=0 - — —
—

®dk

1 K =
4 C ] J
f=— pda

e

k I -

—] - L

Edge may be rounded
or chamfered

(Table 1. All dimensions are in millimeters)

Thread Sized | nv16 | M2 | M3 | M4 | M5 | M6 | M8 | M10
Max | 257 | 258 |26 394 | 396 |40 405 | 41

b Min | 25 25 25 38 38 38 38 38

« Max | 3 38 |55 |7 85 |10 13 16
Min | 2.86 | 3.62 |532 |678 |828 |978 | 1273 | 15.73

da Max | 2 26 |36 |47 |57 |68 |92 |112
Max | 1 13 |2 26 |33 |39 |5 6

k Min | 086 | 1.16 | 1.86 |246 |3.12 |36 |47 |57
Max |06 |07 |1 151 | 151 |[191 | 231 |281

n Min | 046 | 056 |086 |126 |126 |1.66 |206 |2.56

r Min |01 |01 |01 |02 |02 [025 |04 |04

t Min | 04 |055 |08 | 1.1 13 |16 |2 2.4

W Min | 035 | 045 |08 | 1.1 13 |16 |2 2.4

NOTE:

1. Shank dia~ pitch dia = Major dia permissible.
2. aand x according to IS: 1369 ‘Dimensions for screw thread run outs and undercuts”.

3. Thread run when chamfered shall be according to IS: 1368 “Dimensions for ends of bolts and screws”.
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Table 2 — Preferred length — size combinations for slotted cheese head screws

(All dimensions are in millimeters)

Nominal Length ¢ I’ Thread Size d
Nom Max Min M1.6 M2 M3 M4 M5 M6 M8 M10
2 |22 |18 - T T T T T
2.5 2.7 23
3 3.2 2.8
4 43 3.7
5 53 4.7
6 6.3 5.7
8 8.3 7.7
10 10.3 9.7 0.7 1.3
12 12.4 11.6 4.1
(14) | 144 13.6
16 16.4 15.6
20 20.5 19.5 2.2 5.5
25 25.5 24.5 1.5
30 30.5 29.5 7.3
35 355 345
40 40.5 39.5
45 | 455 | 445 I
50 50.5 49.5
55 56 54 4.6
60 61 59
(65) | 66 64 54
70 71 69
80 81 79
NOTE:
1. Screws with nominal length above the dotted stepped lines are threaded up to the head (b=1-a)
2. Sizes in brackets are non-preferred.
3. Preferred lengths are between the bold stepped lines.
4. Weights are given in kg per 1000 numbers only.
5. For stocked sizes refer BPS components book-let.
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Based on IS: 2269

HEXAGONAL SOCKET HEAD CAP SCREWS

1.0 SCOPE:
Covers the requirements of Hexagonal Socket Head Cap Screws
in the size range M3 to M30.
2.0  SPECIFICATION AND REFERENCE STANDARDS
- - p
oretorred sizes Table 1 of this standard
Preferred length— .
Size combination Table 2 of this standard
Tolerance Product grade A
Indian standard | 1S: 1367(part2)
Thread Pitch Coarse
Tolerance 69
indian standard | IS: 4218(part3,5&6)
Material Steel
Mechanical Property class 3.8
Properties Indian standard | IS: 1367(part3)
Sampling and Indian standard | IS: 2614
Acceptability
General Screw shall comply with IS :2269 in respect of
requirements requirement not covered in this standards
2.4 Reffered standards (only the relevant parts of current version
are applicable)
IS: 1367 Technical supply conditions for threaded steel fasteners
IS: 2269 Specification for hexagon socket head cap screws
IS: 2614 Method for sampling of fasteners
IS: 4218 IS0 Metric screw threods
Revisions Approved
Standing Committee
Rev. No. amd. No. Reoffirmed Prepared Issued Dt of 1st Issug
Dt. Dt. Year Standards Standards 06.11.2013
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3.0 DESIGNATION:

A Grade A Hexagon Socket Head Cap Screw to this standard of

thread size M10 and nominal length 60mm shall be designated as:
3.1 On Drawings:

1) material specification column : IS: 2269

2) Description column : SCRU CAP SOC GR A —8.8—M10X60

3) Drawing number column : 4120210060

4) Material code column : 4120210060
3.2 Ordering Description:

For placing indents, issuing enquiries and on purchase order, the ordering

Description given below shall be followed:

Hexagon Socket Head Cap Screw M10X60-IS: 2269-8.8
4.0 ADDITIONAL INFORMATION:
4.1 Property class 10.9 is also acceptable
4.2 Cap screws supplied with knurled heads are acceptable
4.3 For cadium plated hexagon socket head cap screws, refer BPS: 41242.
Revisions Approved
Engg.Deupt.Manager

Rev. No. Amd. No. Reaffirmed Prepared Issued Dt of 1st Issue
Dt. Dt. Yeor Standards /EDC Standards /EDC
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TABLE 2— PREFERRED LENGTH SIZE COMBINATION FOR
HEXAGON SOCKET HEAD CAP SCREWS
(ALL DIMENSIONS ARE IN MILLIMERTERS)

2.80

3.20 W |GHTD

3.76

4.24

4.76

5.24

5.76

6.24

7.71

8.29 4.4

10

9.71

10.29

12

11.65

12.35 5.1 9.5

16

15.65

16.35 2.8 5.8 1.1

20

19.58

20.42 6.5 12.7 21.3 32.4

25

24.58

25.42 23.8

30

29.58

30.42 8.8 26.3 41.1 81.7

35

34.5

35.5 18.4 43.2

40

39.5

40.5 10.9 32.7 100

45

44.5

45.5 22.2 35.8 53.8 188

50

49.5

50.5 57.9 182.2

55

54.4

55.6 26.0

60

59.4

60.6 13.2 44.9 224

65

64.4

65.6 70.2

70

69.4

70.6 266

80

79.4

80.6 57.1 272

90

89.3

90.7

100

99.3

100.7

110

109.3

110.7

120

119.3

120.7

130

129.2

130.8

140

139.2

150

149.2

160

159.2

180

1. Preferred length are in between the stepped bold lines.
2. For stocked sizes and weights refer BPS components book—let.

3. Lengths above the dotted line are threaded to the head within SxFitch lengths
below the dotted line have values Ig and Is according to the following

formulas:

Ilg Max = | Nom — b ref.
Is Min = Ig Max — 5P.

Revisions Approved

Engg.Deupt.Manager

Rev. No.

Amd. No. Reaffirmed Prepared Issued Dt of 1st Issue

Dt.

Dt. Year Standards /EDC Standards /EDC
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SLOTTED COUNTERSUNK HEAD SCREWS

Baged on IS: 1365-1978

DATE

1.0 SCOPE
Covers the requirements of Slotted Countersunk Head Screws
in the size range M3 to M20.
S 21 2.0 SPECIFICATION AND REFERENCE STANDARDS
=z 2
5: Dimensions and Table t of this standard
;_gf; preferred sizes
f—jg Preferred length- Table 2 of this standard |
2 2 size combination
2 %% Tolerance Product grade A
E=c Indian Standard |1S: 1367 (Part 2)
E % é Thread Pitch Coarse
§ " Tolerance 6g
5 5 Indian Standard |IS: 4218(Part 3, 5 & 6)
Z 88 Material Steel
£ 2, Mechanical Property class 4.8
E 23 RcperiLes Indian Standard |18: 1367(Part 3)
S gé Sampling and Indian Standard |Ig9: 2614
© 8% Acceptability
£3 General require- Screwa shall comply with 18: 1305 1in
c g ments respect of requirements not covered in
3 thigs standard
£ g
23| 2.1 Referred Standards (Only the relevant parts of current
B versions are applicable).
IS: 1365 Specification for slotted countersunk head screws
: 1367 Technical supply conditions for threaded steel
fagteners
IS: 2614 Methods for sampling of fasteners
I3: 4218 IS0 Metric screw threads
REVISIONS APPROVED

STANDARDS SECTION

ENGINEERING AND DEVELOPMENT CENTRE

HPBP TIRUCHIRAPALLI

PREPARED

HPBP

TIRUCHY

ISSUED

3TANDARDS
BNGG

DATE

DEC 1986
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3.1

4.0

4.1

DESIGNATION

A Grade A 1o tted Countersunk Head Screw to this standard
of thread size M6 and nominal length 12sm shall be designa-
ted as:

On Drawinge:

i) Material Specification column: IS: 1365

ii) Description column : SCRU SLT CSK GR A 4.8 Méx12
iii) Drawing Number column : 4120506012

iv) Material Code column : 4120506012

Ordering Description

For placing indents, issuing enquiries and on purchasge
order, the Ordering Description given below ghall be
followed.

Countersunk Screw M6x12-IS: 1365-4.8
ADDITIONAL INFORMATION

Property class 6.6 is also acceptable.

DEC 1986
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TABLB-1 DIMENSIONS FOR SLOTTED COUNTERSUNK
HEAD SCREWS

Edge rounded

_h_1;

7

the interest of the company.
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L S

\

- em em o= - e

(11 dimensions are in mm)

Thread asize d HM3| M4 [ M5 “lHe~ T|M8” " |M10
il e o b i e el e i i s i
Nom 5.6 | T+5 | 9.2 |11 14.5 |18
Max 5 .60 7.50/ 9.20{11.0 |14.5 |18.0
Min 5.3 | 7.19 8.84|10.57| 14.07 [ 17.57
Max 1.65| 2.2 | 2.5 3 4 5
Nom 0.8 1.0 | 1.2 1.6 2 2.5
Max 1.0 1e2 1.51 1.91 2. 31 2.81
Min 0.86| 1.06| 1.26| 1.66| 2,06| 2.56
Max 0.85| 1.1 [1.35| 1.6 2+ 2.6
Min 0.6 | 0.8 1.0 1.2 1.6 | 2
~ 003 004 005 Oa6 0.8 1.0
+2P 19 22 &5 28 34 40
I S PR (g s S

thread run-outs and under-cuts.

M2~

22
22.0

21,48

3. 31

3.06

3.0
2.4

1.2
46

a and x according to IS: 1369 ~'Dimensions of screw

Shank diameter ~ pitch diameter=major diameter.
Chamfered end is also permitted.

M20

36
36.0
35.3%

10

.
Qu

N U uuaa

70

1986
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Thread gize d

M3 M4 M5 M6 M8 M10 Mi2 | Mi6 | M2

[ I S ——— . T B L R

2.8

2.9 4.2

18. 4 2.4

2.1

oy
o
[ ]
-

2. %

(@)

49,

12.8 | 25.7

103

109.7

1118

COPYRIGHT AND CONFIDENTIAL
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F .
N

v i - aa] em e e o e - T -

Gy b e s W g e e W T

3crews with lengths above the dotted line are threaded
up to the head.

Sizes in brackets are non-preferred.

Preferred lengths are in between the stepped bold lines.
Weights are given in Kg per 1000 numbers only.

For stocked sizes refer BPS components book-let,

DBEC 1986
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HEXAGON HEAD SCREWS, PRODUCT GRADES A & B
{Property (lass 6.8)

1.0 SCOPE

Covers the requirementas of Hexagon Head Screws in the

size range M20 to

2.0 SPECIFICATION AND

Baged on IS: 1364 {Part 2) -~ 1983

M3Oo

REFERENCE STANDARDS

Dmensions and
preferred sizes

Table {1 of this standsrd

Preferred langth-
gize combination

Table 2 of thisg standard

Tolerance Product grade A - for products with
d=M24 and 1= 104 or
150mm whichever is
shorter
B - for products with
d>M24 or 1 >104 or
150mm whichever is
shorter
Indian Standard| Igs 1367(Part 2)
Thread Pitech Coarse
Tolerance | 6g
Indian Standard| IS: 42i8(Part 3, 5 & 6)
Material Steel
Mechani cal Property class 6.8
properties Indian Standard| IS: 1367 (Part 3)

General require-
cents

Serews shall comply with I8: 1364 in rese-
pect of requirements not covered in this

gtandard

Sampling and
Acceptability

Indian Standard

I13: 2614

2.1 Referred Standards (Only the relevant parts ofthe current
versiong are applicable)

REVISIONS

CATE

APPROVED

STANDARDS SECTION
ENGINEERING AND OEVELOPMENY CENTRE
HP3P TIRUCHIRARPALL)

HPaP TIRUCKY ENGG

PREPARED ISSUED DATE




PLANT STANDARD BPS: 41216

HPBP TIRUCHIRAPALLI

PAGE 2  of 4

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,

3.0

3.1

J.2

4.0

4.1

Ig: 1364 gpecification for hexagon head bolta, screws & nuts

(Part 2) of product grade 4%B. Part 2 Hexagon soraws.

IS: 1367 Technical supply conditions for threaded steel
fagteners

Is: 2614 Eethods for sampling of fasteners
IS: 4218 180 Metric screw threads

DESIGNATION

A Grade A Hexagon Head Screw to this standard of threed
slze M20 and nominal length 60mm shsll be designated as:

On Drawings:

i) Material Specification column : IS: 1364

i1) Description column ¢ SCRU HEX GR A 6.8-1120x60
iii) Drawing Number column : 4121620060
iv) Material Code column : 4121620060

Ordering Description

For placing indents, issuing enquiries and on purchase
order, the Ordering Description given below shall be
followed.

Hexagon head screw M20x60 Is:1364 (Part 2) - 6.8

ADDITIONAL INFORMATION

Property class 6.6 is 21s0 acceptable.

DEC 1986
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TABLE-1_DIMENSIONS FOR HEXAGON HEAD SCREWS

e, K a

X chamfered
N r_
h sss £
1T = %:3 S v
- - © 4 Q
- | JO T 5
o | /J : K} -~ -~
ANE u : L ol l | >
- 1 K ofe| © by w 2
4 - accerding te 'CE' ef I3S:1368 - 'Dimensiens k'nggag}%vo Alternate = =1
of ends of bolts and screws'. BETAIL Y hel ght, shape g n
e L NIX _OEmEnglOnE GO FUOME) L L o i e e 6 e ewiee oo sel], 8 =
“thread T F T 5T | Tan [ e win] e Min | il il il 2
size d ¢ s | I RS ¥ e wag] _ Min 3 2
“*IMin[vax|Mex | +_[++ | +_ | ++ [Min [Max |mMin [Mex .r“_f“_ e ie_] 2 O
%20 |7.500.200.8|22.4|28.2]27.7|33.53|32.95|12.28]{12.72[12.15(12.85/8.5 |0.8| 30 |29.67|29.16 | © ;
M24 |9 [0.2]0.8(26.4[33.633.2(39.98|39.55|14.78(15.22|14.6515.35 10.3/0.8 | 36 |35.38]|35 ]
M3 10.5]0.200.8]33.4]42.742.7]50.85(50.85| 18,7 Nem |18-28[19.12/12.8{1 | 4645 |45
_-_-—_._._.._._—_L ————— L...--s.--m._—J..-_--.——r---———-——-—--—————-— g 5;
# g Min - liot 1ess than 1P (Pitch) ]l
+ for 1 =104 or 150mm ) E
++ for 1 >104 or 150mm o |2
<
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PAGE 4 o 4
TABLE-2 PREFERRED LENGTH-SIZE COMBINATIONS
FOR HEXAGON HEAD SCREWS
________ {411 _dimengiong are in mm)_ _ _ _ _ _ _ _ _ _ ___
Nominal length '1°' Thread size d
<10d or 150mm |>104 or 150mm | M20 M24 M30
e O I T T R TN S i
6 | 5.76 6.24
8 | 7.71 | 8.29 " ey
10 | 9.71 | 10.29 BRI SRR
12 (11,65 12.35
16 | 15.65 | 16.735
2 [19.58 20.42
25 | 24.58 25.42
30 | 29.58 30.42 !
35 | 34.5 355 33.75 36.25 | 151
40 |39.5 40.5 38.75 41,25 | 162
45 |44.5 45.5 43.75 46.25
50 [49.5 50.5 48.75 51.25 | 184 218
55 [|54.4 55.6 53.5 | 56.5
60 |59.4 60,6 58.5 61.5 211 827.6
65 |64.4 65.6 63.5 66.5
70 [69.4 70.6 68.5 71.5 357
80 [79.4 80.6 78.5 81.5
90 {89.3 90.7 88.25 | 91.75
100 [99.3 J100.7 98,25 (101,75 463
Note:
1. Preferred lengths are in between the stepped
bold lines.
2. Weights are given in Kg per 1000 numbers only.
3. For stocked sizes refer BPS components book-let.
DEC 1986
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Based on 13: 6094~1981

HEXAGON SOCKET SET SCREWS WITH CUP POINT

(Product grade A, Property class 45H)

DATE

1.0 SCOPE
Covers the requirements of hexa-on socket set screws
in the size range M3 to pi6,
8z
gg 2.0 SPECI "FICATION AND REFERENCE STANDARDS
$s Dimensions and Table 1 of this standard
€ 2 preferred sizes
E; Preferred length- Table 1 of this standard
L2 gsize combination
E é; Tol erance Product grade A
g %g Indian Standard | IS: 1367 (Part 2)
L ZE Thr ead Pitch Coarse
8 2% ' Tolerance 5eg6g
2 :: Indian Standard | 13: 4218(Part 3 & 5)
ks E; Material Steel
g f% Mechanical Property class 45H
g §§ properties Indian Standsrd | IS: 1367 (Part 5)
< §~§ Sampling and Indian Standard { IS: 2614
23 Acceptability
5% General require- Set screws shall comply with IS: 6094
S o ments in regpect of requirements not covered
§§ in this standard
E? 2.1 Referred Standards (Only the relevant parts of current
) versionsg are applicable)
Is: 1367 Technical supply conditions for threaded steel
fagteners _
Is: 2614 Methods for sampling of fagteners
Is: 4218 IS0 metric screw threads
IS: 6094 Specification for hexagon socket set screws
REVISIONS APPROVED

STANDARDS SECTION

ENGINEERING AND DEVELOPMENT CENTRE

HPBP TIRUCHIRAPALLI

PREPARED

HPBP TIRUCHY

ISSUED

STANDARDS
BNGG

DATE

DEC 1986




PLANT STANDARD BPS: 41235

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.

HPBP TIRUCHIRAPALLI ®
PAGE oF 3
3.0 DESIGNATION
A Grade A hexagon socket set screw to this standard of
thread size M10 and nominal length 30mm shall be desig-
nated as:
3o 1 On drawings:
i) Material specification column: IS: 6094
ii) Description column : SCRU SBT 30C CP A 45H M10x30
iii) Drawing Number column : 4123510030 ‘
iv) Material code column : 4123510030
3.2 Ordering Description
For placing indents, issuing enquiries and on purchase
order, the Ordering Description given below shall be
followed.
Hexagon socket set screw M10x30 I3: 6094-CP*
4,0 ADDITIONAL INFORMATION
4.1 Property clags 12.9 is also acceptable.
4,2 Set screws with knurled cup point are also acceptable.
4.3 For Cadmium plated set screws, refer BP3: 41275.
*4.4 The old type designation for 'CP' (cup point) was ‘A’.
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TABLEB-1 _DIMENSIONS & PREFERRED LENGT! SIZE COMBINATION TFOR HEXAGON
@217 13 O [P2iT 13— SOCKET SET gGCOREWS
Loa ""; . Notes
S *-;";" SN S 4 ‘éloN .,,r 1 Preferred lengths are in between
® ISP ® Sl ] the stepped bold lines.
. 2Pm'x_..4 s;: ::mr:;‘:::::k 2 Weights are given in Kg per 1000
l incomplete permissible numbers only.
3 For stocked sizes refer BPS compO- O
nents book-let. e
b o
# 120° is mandatory for screwa above the dotted line. T >
#® applies only to the portion fo the point below the g =
minor dia of the thread. ) -y
n N
(A1l dimensions are in mm) C
Thread [ | | T T T Tt wMin [ Ta T T T Rominal length '1' r P
D
‘‘‘‘‘ i = Ry ety et giomn] yhogitng oo s o i Rl iy s Sl Soubio ooniuedi B
M6 13.44(3.,02 {3.08 [2.0|3.5| 3.0 2975_0.9| L] varf e 1 E p -]
M8 4.58(4.02 | 4.095/3.0(5.0 | 5.0 |[4.70 LA S R g
M10 5.7215.02 [5.095[4.0({6.0| 6.0 |5.70 8.6_ 14
Mi2 6.86|6.02 |[6.095/4.8|8.,0| 8.0 7.64__
T M16 | 9.15|8.025/8,115(6.4{10.0 10.0/8.64 . s [
— -JL- — e — | - 0
I—----.-—--'——-—--.—-———-— m m
+ TFor screws with nominal lengths left side of the dotted stepped line. . :
++ For screws with nominal lengths right side of the dotted stepped line. ) {-o;
A RN |
N
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Based on IS: 1364 (PART—2)

HEXAGON HEAD SCREWS, PRODUCT GRADE A
(Property Class 8.8)

1.0 SCOPE

Covers the requirements for Hexagon head screws in the size range M6 to M16.

2.0 SPECIFICATION AND REFERENCE STANDARDS

|E))irr(;nfeerrwrseicélnssizoensd Table 1 of this standard

Preferred length

. A Table 2 of this standard
size combination

Tol Product grade A
clerance Indian_Standard S: 1367 (PART 2)
Thread Piteh Coarse
Tolerance 69
Indian Standard | IS: 4218 (Part 3,5 & 6)
Material Steel
Mechanical Property class 8.8
properties Indian Standard IS: 1367 (PART 3)
Sampling and .
Accel::)’ltogbility Indian Standard IS: 2614

Screws shall comply with IS: 1364 in
General requirements respect of requirements not covered
in this standard

2.1 Referred standards (only the relevant parts of current versions are

IS: 1364 Specifications for hexagon head bolts, screws & nuts of
(Part2) product grade A&B, Part 2 Hexagon screws.

IS: 1367 Technical supply conditions for threaded steel fasteners.
IS: 2614 Methods for sampling for fasteners.
IS: 4218 ISO Metric screw threads.

applicable)

Revisions Approved

Rev. No. Amd. No. Reaffirmed Prepared Issued Dt of 1st Issue
HPBP STANDARDS

Dt. Dt. Year TIRUCHY ENGG.
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3.0

3.1

3.2

DESIGNATION

A grade A Hexagon head screw to this standard of thread size M16 and
Nominal length 35mm shall be designated as:

On drawings:

i) Material specification column : IS: 1364

i) Description column : SCRU HEX. GR. A 8.8 M16x35
iii) Drawing Number column 1 4123816035

iv) Material code column 0 4123816035

Ordering description

For placing indents, issuing enquiries and on purchase order,
the Ordering Description given below shall be followed.

Hexagon head screw M16x35 IS: 1364 (Part 2) — 8.8.

Revisions Approved

Rev. No. Amd. No. Reaffirmed Prepared Issued Dt of 1st Issue
HPBP STANDARDS

Dt. Dt. Year TIRUCHY ENGG.
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TABLE—=2 PREFERRED LENGIH SIZE COMBINATION

FOR HEXAGON HEAD SCREWS

(All dimensions are in mm)

Length ’ Thread size d
6 5.76 6.24 1
8 7.71 8.29 SISl
10 9.71 10.29
12 | 11.65 12.35 10
16 | 15.65 16.35 21.4
20 | 19.58 20.42 6.3 12.5 23.4
25 | 24.58 25.42 14.3 25.9 | 37
30 | 29.58 30.42 28.9 | 41 78.4
35 | 34.5 35.5 33.75 36.25 45.4 85.1
40 | 39.5 40.5 38.75 41.25 49.9 92.2
45 | 445 45.5 4375 | 46.25 38.20 100
50 | 49.5 50.5 48.75 51.25 108
55 | 54.4 55.6 53.5 56.5
60 | 59.4 60.6 58.5 61.5 123
65 | 64.4 65.6 63.5 66.5
70 | 69.4 70.6 68.5 71.5
80 | 79.4 80.6 78.5 81.5
90 | 89.3 90.7 88.25 91.75
100 | 99.3 100.7 98.25 | 101.75
Note:
1. Preferred lengths are in between the stepped bold lines.
2. Weights are given in kg. per 1000 numbers only.
3. For stocked sizes refer BPS components book—let.
Revisions Approved
Rev. No. Amd. No. Reaffirmed Prepared Issued Dt of 1st Issue
HPBP STANDARDS
Dt. Dt. Year TIRUCHY ENGG.
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Based on IS : 3063

SPRING WASHERS — TYPE B

APPLICABLE)
15:3063

1.0 SCOPE
COVERS THE REQUIREMENTS FOR SINGLE COIL RECTANGULAR
SECTION SPRING WASHERS, TYPE—B (WITH FLAT ENDS) IN THE
SIZE RANGE 2 TO 100mm
2.0 SPECIFICATION & REFERENCE STANDARDS
DIMENSIONS & TABLE—1 OF THIS STANDARD
TOLERANCES
MATERIAL SUITABLE SPRING STEEL OF TENSILE
STRENGTH 700 MN/m? Min. ACCORDING
TO 1S: 4072
MECHANICAL HARDNESS 43-50 HRC
PROPERTIES
FINISH NATURAL FINISH
SAMPLING & ACCORDING TO 1S:6821
ACCEPTABILITY
GENERAL WASHERS SHALL COMPLY WITH 1S:3063
REQUIREMENTS IN RESPECT OF REQUIREMENTS NOT
COVERED IN THIS STANDARD
2 1 REFERRED STANDARDS (ONLY THE CURRENT VERSIONS ARE

SINGLE COIL RECTANGULAR SECTION SPRING WASHERS

FOR BOLTS, NUTS AND SCREWS.

1S:4072
1S:6821

STEEL FOR SPRING WASHERS.
METHODS FOR SAMPLING NON-THREADED FASTENERS.

Revisions

Approved
Standing Committee

Rev. No.

Amd. Na.

Reaffirmed

Prepared {ssued Dt of 1st issue

Dt.

Dt.

Standards Standards 06.11.2013
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3.0

3.1

3.2

4.0

4.1
4.2

4.3

Based on IS : 3063

DESIGNATION

A SPRING WASHER TO THIS STANDARD FOR BOLT/SCREW SIZE
M6 SHALL BE DESIGNATED AS

ON DRAWINGS -

i) MATERIAL SPECIFICATION COLUMN : 1S:3063-B
ii) DESCRIPTION COLUMN : WASHER SPRING SC 6

iii) DRAWING NUMBER COLUMN : 4140506000
iv) MATERIAL CODE COLUMN : 4140500006

ORDERING DESCRIPTION

FOR PLACING INDENTS, ISSUING ENQUIRIES AND ON PURCHASE
ORDER, THE ORDERING DESCRIPTION GIVEN BELOW SHALL BE
FOLLOWED

SPRING WASHER B6 1S:3063

ADDITIONAL INFORMATION

FOR CADMIUM PLATED SPRING WASHERS REFER BPS:41445

THESE WASHERS CAN BE USED FOR RIGHT HAND THREADED
FASTENERS ONLY

FOR SCREWS WITH CYLINDRICAL HEADS INTENDED FOR USE IN
COUNTER BORES, REFER SPRING WASHERS TO BPS:41412
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TABLE-1

— DIMENSIONS FOR SPRING WASHERS

Based on IS : 3063

) ) o
NSV il
X S
T h2 Section —xx
h=2s
All Dimensions are in millimeters
Nominal df d2 b S ' Weight For Bolt /
Size Basic Tol Max Basic Tolt Basic Tolt Nom Screw Size
2 2.1 0.3 4.4 0.9 0.1 0.5 0.1 0.1 0.033 M2
3 3.1 0.3 6.2 1.3 0.1 0.8 0.1 0.2 0.112 M3
4 4.1 0.3 7.6 15 0.1 0.9 0.1 0.2 0.18 M4
5 5.1 0.3 9.2 1.8 0.1 1.2 0.1 0.2 0.36 M5
6 6.1 0.4 11.8 25 0.15 1.6 0.1 0.3 0.83 M6
8 8.2 0.4 14.8 3.0 0.15 2.0 0.1 0.5 1.60 M8
10 10.2 0.6 18.1 3.5 0.2 2.2 0.15 0.5 2.53 M10
12 12.2 0.8 21.1 4.0 0.2 25 0.15 1.0 3.82 M12
16 16.2 0.8 27.4 5.0 0.2 3.5 0.2 1.0 8.91 M16
20 20.2 1.0 33.6 6.0 0.2 4.0 0.2 1.0 15.20 M20
24 24.5 1.0 40.0 7.0 0.25 5.0 0.2 1.6 26.20 M24
(27) 27.5 1.0 43.0 7.0 0.25 5.0 0.2 1.6 28.70 (M27)
30 30.5 1.2 48.2 8.0 0.25 6.0 0.2 1.6 44.3 M30
(33) 33.5 1.2 55.2 10.0 0.25 6.0 0.2 1.6 63.00 (M33)
36 36.5 1.2 58.2 10.0 0.25 6.0 0.2 1.6 67.3 M36
(39) 39.5 1.2 61.2 10.0 0.25 6.0 0.2 1.6 71.7 (M39)
42 425 1.2 68.2 12.0 0.25 7.0 0.25 2.0 111 M42
(45) 455 1.2 71.2 12.0 0.25 7.0 0.25 2.0 117 (M45)
48 49.0 1.5 75.0 12.0 0.25 7.0 0.25 2.0 123 M48
52 53.0 15 83.0 14.0 0.25 8.0 0.25 2.0 182 M52
56 57.0 1.5 87.0 14.0 0.25 8.0 0.25 2.0 193 M56
60 61.0 1.5 91.0 14.0 0.25 8.0 0.25 2.0 203 M60
64 65.0 15 95.0 14.0 0.25 8.0 0.25 2.0 218 M64
72 73.0 15 103.0 14.0 0.25 8.0 0.25 2.0 240 M72
76 77.0 15 109.0 14.0 0.25 8.0 0.25 2.0 253 M76
80 81.0 15 111.0 14.0 0.25 8.0 0.25 2.0 262 M80
90 91.0 15 121.0 14.0 0.25 8.0 0.25 2.0 290 M90
100 101.0 15 131.0 14.0 0.25 8.0 0.25 2.0 318 M100
NOTE:—

1. WEIGHTS ARE GIVEN IN KG/1000 NUMBERS ONLY
2. SIZES IN BRACKETS ARE NON-PREFERRED

3. FOR STOCKED SIZES, REFER BPS COMPONENT BOOKLET
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Based on IS: 2016

MACHINED WASHERS

1.0 SCOPE:
Covers the requirements for machined washers in the size
range 1.7 to 1535mm.
2.0 SPECIFICATION AND REFERENCES STANDARDS
Dimensions and
tolerances Table 1 of this standard
Material Suitable Steel
Finish Natural finish
Sampling and Indian standard IS: 6821 &
Acceptability IS: 5369
Om.so_\o_ Washers shall comply with IS: 2016 in respect
requirements of requirements not covered in this standards
2.1 Referred standards (only the current versions are applicable).
IS: 2016 Specification for Plain washers
IS: 5369 General requirements for plain washers and lock washers
IS: 6821 Methods for sampling non—threaded fasteners
Revisions Approved STANDARDS SECTION
ENGINEERING AND DEVELOPMENT CENTER
HPBP_TIRUCHIRAPALLI
Rev. No. Amd. No. Reaffirmed PREPARED Issued Dt of 1st Issue
Dt. Dt. Year HPBP TIRUCHY Standards /EDC
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3.0 DESIGNATION
A machined washers to this standard for bolt/screw size
M10 shall be designated as:
3.1 On Drawings
1) Material Specification column : IS: 2016
2) Description Column : WASHER MCD 10
3) Drawing Number column : 4140610000
4) Material code Column : 4140600010
3.2 Ordering Description
For placing indents, issuing enquiries and on Purchase
order, the Ordering Description given below shall be followed:
Machined Washer 10. 5* IS: 2016 — steel
4.0 ADDITIONAL INFORMATION
4.1 These washers can be used for product grades A and B
of general purpose bolts and screws.
*4.2 While preparing ordering Description only the actual hole size

(corresponding to bolt/screw size) shall be
filled in referring to Table.
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TABLE 1— DIMENSION FOR MACHINED WASHERS
YY)
=
5
© (m) o) P/
Q <
x 6.3
o v
= s
SECTION AA
(All dimension are in millimeters)
e
4 H1o D S For bolt/ weight
Basic Tol Basic Tol Nom |screw size
1.7 | 4 | 85| 03 | +01 | o1 M1.6
22 | 5 95| 03 | +oi 0.1 M2
0
3.2 7 0.3 0.5 +0.1 0.2 M3
4.3 9 |w.u 0.8 +0.1 0.3 M4 0.3
0
5.3 10 | _p3 1.0 +0.1 0.4 M5
6.4 125 | _8 4 1.6 +0.2 0.6 M6 1.1
84 | 17 | 84| 16 | +02 | o6 M8
105 | 21 9 2 +0.2 0.6 M10 4
13 24 | _¥¢ 2.5 +0.3 0.6 M12 6.2
17 30 | 8% 3 +0.3 0.6 M16 11.1
21 37 | _33 3 +0.3 1.0 M20 16.7
25 44 | _3 g 4 +0.3 1.0 M24 31.7
28) | 50 | _8g 4 +0.3 1.0 (M27) 41.7
31 s6 | 9,4 4 +0.3 1.0 M30 52.9
(34) 60 |mvo 5 +0.6 1.0 (M33)
NOTE;

1.

Sizes in brackets are non-—preferred.
2. Weights are given in kg per 1000 numbers only.
5. For stocked sizes refer BPS components booklet.
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TABLE 1— DIMENSION FOR MACHINED WASHERS (Contd.)

Y

apf (e
2
o =
o)
x 6.3
o LI
|'|_‘|m
SECTION AA
(All dimension are in millimeters)
e
4 H19 D . S For bolt/ weight
Basic Tol Basic Tol Nom |[screw size
37 66 | 95 | 5 +0.6 1.6 M36 89.9
oy | 72 | 94| 6 +0.6 1.6 (M39)
43 /8 Im.o 7 +1.0 1.6 M42 180
46) | 85 | 9. | 7 +1.0 1.6 (M45) | 243
50 92 | 9| s +1.0 | 16 M48 291
(54) | 98 | 9 | 8 +1.0 1.6 (M52)
58 105 | 95 | 9 +1.0 1.6 M56
62) | 110 | 95 | o9 +1.0 2.0 (M60)
66 115 | 9 | 9 +1.0 | 20 M6 4 486.5
74 125 | _9g | 10 | +1.0 2.0 M72
82 140 Iw 8 12 +1.2 2.5 M80
93 160 Iw 8 12 +1.2 5.0 MSO
104 175 I@.m 14 +1.2 3.0 M100
(124) | 210 | _9 16 +1.2 3.0 (M120)
(155) | 250 | _9 18 +1.2 4.0 (M150)
NOTE;

1.

Sizes in brackets are non-—preferred.
2. Weights given are in kg per 1000 numbers only.
5. For stocked sizes refer BPS components booklet.
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PUNCHED WASHERS - TYPE A

1.0 SCOPE
Covers the requirements for punched washers Type A in the size range 61 to 78 mm.
2.0 SPECIFICATION AND REFERENCE STANDARDS
Figure 1 and Table 1 of this standard
Suitable stee}
Natural finish
Indian Standard IS 6821 and IS 5369
Washers shall comply with IS 2016 in respect of
| requirements not covered in this standard.
2.1 Referred Standards (Only current versions are applicable)
IS 2016 Specification for plain washers.
IS 5369 General requirements for plain washers and lock washers.
1S 6821 Methods for sampling non-threaded fasteners.
3.0 DESIGNATION
A punched washer of size 61 to this standard for bolt/screw size M56 shall be
designated as :
3.1 On Drawings
i)  Material Specification column O
iiy Description column : PUNCHED WASHER A 61
iii) Drawing Number column : BPS 41408
iv) Material Code column 1 4140800056
3.2 Ordering Description
For placing indents, issuing enquiries and on purchase order, ordering description given
below shall be followed (typical examples).
Punched Washer A61 to BPS 41408
Revisions (2 Approved STANDARDS SECTION
Brought upto date » CONTRACT ENGINEERING AND CO-ORDINATION
HPBP, TIRUCHIRAPPALLL
Rev. No. 02 Amd. No. Reaffirmed . Preparcd Issued Dt of 1st Issuc
Dt. JUNE 1997 |Dt. Yecar STANDARDS STANDARDS DEC 1986
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4.0 ADDITIONAL INFORMATION

4.1 These washers can be used with Product Grade C general purpose bolts and screws.
4.2 Copies of this standard shall be enclosed alongwith the purchase order.

Figure - 1

x_.ﬁ?\ | :

IT 1S

--—S—-—

Table - 1 SECTION XX

(All dimensions are in millimetres)

61 | 105 | 9.0 M56
78 | 122 | 10.0

NOTE :

1. Weights are given in Kg per 1000 numbers.
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1.0

2.0

2.1

3.0
3

Baged on I3: 7519-1974

HAMMER DRIVE_SCREWS

SCOPE

Covers the requirements for hammer drive screws in the
nominal sise range 1.5mm to 6mm (Screw No. 00 to 14).

SPRCIFICATION AND REFERENCE STANDARDS

Dimensions and Table 1 of this standard

preferred sizes

Preferred length- Table 1 of this standard

size combination

Thread As gpecified in IS: 7519

Material Suitable steel
Manufacture and Screws to be suitably hardendd so that
mechanical when driven in to steel plates of hard-
properties negs 128/171 HV or cast iron plates,

shall produce mating threads without
gshearing of the threads on the screws
or breaking the screws

Sampling and Indian Standard | I3: 2614
Acceptability

General require- Hammer drive screws shall comply with
ments I3: 7519 in respect of requirements
not covered in this standard

Referred 3Standards (Only the current versions are
applicable)

ISs 2614 Methods for sampling of fasteners
IS: 7519 Specification for hammer drive screws

DESIGNATION

Hammer drive screw to this standard of nominal size 3am
(screw No. 4) and nominal length 6, 4mshall be designated as

REVISIONS

DAYE

APPROVED
STANDARDS SECTION

ENGINEERING AND DEVELOPMENT CENTRE
HPBf TIRUCHIRAPALL!

PREPARED ISSUED DATE
STANDARDS 1986
wPBP TIRUCHY | ENGG DEC 98
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3.1 ‘On drawings:
1) Material specification column: IS: 7519
ii) Description column s SCRU HAMMER NS 3x6,.4
iii) Drawing Number column: 4160103006
iv) Material code column : 4160104006
3,2 Ordering Description
gg For placing indents, issuing enquiries and on purchase
if orders, the Ordering Degcription given below shall be
g5 followed. » '
f— Screw No. 4x6.4 - I3: 7519
T35°
% i: 4.0  ADDITIONAL INPORMATION
§ §§ 4,1 While preparing ordering description, the exact screw No. &
33> length shall be taken from Table for the appropriate
g g; BPS code and material code.
g %:i 4,2 These hammer drive screws are used for permanent fasten-
£z ing of name plates, rating plates and similar parts to
§ g_i iron, brass, aluminium cagings and phenol formoldehyde
;g plastics. These screws may be used only in material
;g that is thick enough (should nermally be more than screw
gé dia) to permit a sufficient engagement of the threads for
E g gatigfactory fastening.
F:E 4.3 The recommended mating hole sizes for hammer drive screws
are tabulated below based on I3: 7519.
SCREW MATING HOLE DIA IN MM (TOL Hn)
NO. THIN SHEET METAL, NON FERROUS CASTINGS, PHENOL | CAST IRON, THICK SHEET METAL
00 1.30 1.40
0 1.65 1.75
2 2.20 2.30
4 2.55 2.70
6 3.10 3.30
8 3.70 3.90
10 4.10 4.30
12 4.80 5.00
14 5.50 5.80
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TABLE 1 = DIMENSIONS A'TD PREFERRED LERYGTH - SIZE COIBIVATION FOR HAMMER DRIVE SCREWS
(A11 dimensions in millimetres)

=
B

Lo s hnlp

-
2 HELIX ANGLE 45-65° NOTE:
n ~ 1. Weights are given in kg per 1000 numbers only.
ol —
Py N g{‘o’ 2. For gtocked sizes refer BPS components booklet
b 3. Preferred lengths in between the stepped bold
lines. 0
k| l —
The shape of the head shall closely approximate to a half ellipse. o >
* Radius r2 struck off undersize of head should. blend with d
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PLANT STANDARD

HPBP TIRUCHIRAPALLI

BP3: 41902
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Baged on I3: 3075~1965

BXTERNAL CIRCLIP

(Type A, Light Series)

1.0 SCOPE
Covers %the requirements for Light Series External Circlips
(type 4), suitadble for ghaft diameter range 8 to 30Omn.
2! 2,0 SPECIFICATION AND REFRRENCE STANDARDS
gz Iimensions and Table | of this standard
£ g tolarances
ff Material High Carbon 3teel (80 Is: 1570
q2E : Part II
= =2 Mechanical (Hardness after tempering)
W o« I
g EE properties Mi Max
§ :% Upto and including 38mm  480HV - 558HV
ot Above 38mxm upto 200mm 440HV S10HYV
g if Above 200mm 392HY 453HV
T i Finigh gharp edges shall be removed, fres from
S e burrs, cracks, laminations and other
> § ¢ defects., Chemically or thermally
Q ;"E; i blackened.
e Sampling and Indian Standard I3: 6821
. Acceptability
g; General require- Circlips shall comply with IS: 3075
a. ments in respect of requiramenta not covered
g - in this standard.
o E T
"%{ 2.1 Referred Standards (Only the current versions are
] applicable)
Is: 1570 Schedule for wrought steels
Part II Part II Carbon steels (unalloyed steels)
I3: 3075 Dimensgions for circlips
Ig: 6821 Methods for sampling non-threaded fagteners.
REVISIONS APPROVED

DATE

STANDAARDS SECTION
ENGINEERING AND DEVELOPMENT CENTRE
HPBP TIRUCHIRAPALL)

FREPARED ISsuego DATE

STANDARDS

HPBP TIRUCHY
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COPYRIGHT AND CONFIDENTIAL

Tha information on this document is the propesty of BHARAT HEAVY ELECTRICALS LIMITED,

It must not be used directiy or indirectly in any way detrimentsl to the intsrest of the company.

3.1

3.2

4.0

- *4.1

DESTGNATION

A Cirelip to this standard guitable for shaft diameter
20mm shall be designated as:

On Drawingss

1) Material Specification column : IS: 3075-4A
i1) Description column : CIRCLIP LIGHT A 2
ii1) Drawing Number column : 4190202000

iv) Material Code column : 4190200020

Ordering Description

Por placing indents, issuing enquiries and on purchase
order, the Ordering Description given below ghall be
followed.

Circlip A 20x1.2* I3: 3075
ADDITIONAL INFORMATION

¥hile preparing Ordering Desdlption, the corregponding :
thickness for shaft diameter shall be filled in referring
from Table.,

- —

€ mmmm &

DEC 1986
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TABLE 1 - DIMEBNSIONS FOR INTERNAL CIRCLIPS,
TYPE B -~ LIGHT SERIES

\3|f5/
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$d? dd Pdy —

L9

n my n!|imy

T

P di /

60

Direction of load

STANDARD SEATING CIRCLIP G6ROOYE FOR SHAFT
: SUBJECT TO AXIAL LOAD

(A1l dimensionsg in millimetres)

The information on this document is ths property of BHARAT HEAVY ELECTRICALS LIMITED.

It must pot be used directly or indirectly in sny way defrimental t¢ the interest of the company.
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38 5.8 4.2 .-0550 50.6 3600 3.0 2910
:g 1.75 2.3 2.; +0.39 gg.c: Z’;g 1.85( 2.0 3810 |

. . - ¢ . . 3.8 4m°
50 6.9 5.1 0.78| 1.8 |22 47.0 5700 |1
56 2o° 703 505 71.6 53.0 20’5 2.3 5400
70 8.1|6.6 +0.46| 87.2 |67.0ln12 8050 | 1
78 205 806 703 "0092 96.2 3-0 75.0 2065 208 9000 3
80 8.6{7.4 98,2 7645
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. . 09. ’
100 9.6/ 9.0 -281121.0 °+?| 96.5
110 10, 1| 9.6 o 132.0 06.0
120 11.010.2 143.0 t6.0
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190 219.0 82.0 :
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Noteg

1. Por stocked sizes and weights refer BP3 component book-let.
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h TECHNICAL DELIVERY CONDITIONS FOR
Ey" SUBDELIVERY COMPONENTS OF SOOT BLOWERS

PRODUCT ENGINEERING / V & SB TSB:064 | Rev. 02

SHEET No. 01 of 01

1.0 Component
1.1 Material Code
1.2 Application

2.0 Specification

2.1 Material
2.2 Dimensions
3.0 Quantity

4.0 Inspection

5.0 Packing
6.0 Weight

PLASTIC SCREW PLUG

. Plastic Screw Plug.
: 96 353 337 0000
. Itis usedin Terminal Box of wall Deslagger for plugging the cable

entry.

: Hex head Plastic Screw Plug. M33 x 2.

: STYRON

. As per sketch shown below.

: 4 Nos. per wall deslagger.

. Inspection to be carried out by BHEL Inspectors at BHEL works, for

dimensions, material etc.,

. To be packed and dispatched in card board boxes.

: No.01 kg/piece.

R1

1X45°

A/C 471
AJF 41
930
M33X2

22

Rev:02 Dt.01/10/2011

CONVERTED AS SOFT COPY.

Prepared (J SANKAR)

Checked & Approved (K.SRIDHARAN)
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Product: CARBON & ALLOY STEEL FASTENERS (STUDS, BOLTS & NUTS) FOR
VALVES, OIL FIELD EQUIPMENT (OFE) AND OTHER APPLICATIONS

Revision Record: 00: 17.01.90: First issue. Rev: 01:21.06.90 Editorial corrections. Rev 02:21.04.91 TC for
studs/bolts added. Rev 03: 04.04.96: Annexure | amended. Cl 3.3.3 & 5.3 modified. Rev 04:20.10.96: NDT,
Acid pickling added & re-written. Rev 05: 28.04.98: C| 3 modified to include MPI, certificate modified & ClI
7.4 deleted. Rev 06:15.06.99: Title, Cl 1 to 5 & 7.1 modified. Cl 7.2 changed to Cl 7.3. Cl 7.3 changed to
7.4 and modified. Cl 7.2 Galvanizing added. Test certificate sample format modified.

Rev 07: 15/06/2017: TDC: 5:166 for CS & AS Nuts has been merged with this TDC. Totally revised in line
with changed requirements and Xylan coating requirements added.

Rev 08: 14/09/2019: ClI 1.0, 2.0, 3.0, 4.0, 5.0 modified in line with AP| 6A 21%t Ed 2018 Errata 1 and for
better clarity.

Rev.09: 19/02/2021: Latest version of the referred Standards/Specifications indicated thoughtout TDC;
Cl.2.0 iid added; Cl.4.1 added; Annexure-1 modified;

1.0 MATERIAL SPECIFICATIONS:

All the codes, standards, specifications, drawings & procedures, etc., referred in this TDC shall be of
latest revision as on the date of Purchase Order, unless specified otherwise.

Studs/Bolts - Alloy Steel i ASME SA 193-719 /ASTM A 193-20 Gr B7, B7TM & B16.
Nuts - Carbon Steel : ASME SA 194-719 /ASTM A 194-20A Gr 2H & 2HM
Alloy Steel : ASME SA 194-719 /ASTM A 194-20A Gr4 & 7
Additional Requirements : As listed below (Supplementary to the above material
specifications)
Size and Quantity : As per Purchase Order (PO) & Applicable Drawing

2.0 GENERAL REQUIREMENTS:

i. This TDC is applicable for Valves, OFE (AP| 6A 21st Ed 2018 Errata 3 Addendum 1 & API
16C 2™ Ed 2015 Addendum 1 Errata 4) and other applications including NACE MR0175/1SO
15156:2015 Parts 1, 2 & 3. The products shall be manufactured to the relevant requirements
specified in the applicable drawings, specifications, PO & this TDC.

ii. Studs/Bolts / Nuts used for OFE application:

a. Studs/ Bolts / Nuts shall be qualified and manufactured in accordance with BSL 1 of API
20E. The qualification & requalification records as per API 20E Ed 2017 Addendum 2 shall
be maintained by the Supplier. The supplier shall prepare Manufacturing Process
Specification(MPS) to include as a minimum allowable levels for all Studs/Bolts/Nuts
manufacturing parameters including process control variables and heat treatment
parameters as per AP| 20E Ed 2017 Addendum 2 and this TDC.

b. Raw material shall be fully wrought. Reduction ratio based on starting material diameter
shall be a minimum of 4:1. The steel shall conform to the respective material
specifications. Intentional addition of Boron is not allowed. All elements intentionally
added to the heat shall be reported in the Test Certificate.

c. Furnace calibration shall be in accordance with AP 6A 2715 Ed 2018 Annex M; SAE AMS
2750 Rev.F; or SAE AMS H6875 Rev.C. For induction or direct resistant heat treatment,
calibration shall be in accordance with manufacturer's written procedure. For forging
furnaces, calibration shall be in accordance with manufacturer’s written procedure

d. Heat lot:

» Batch furnace: bolting or raw material of a single heat and diameter, heat treated
together as a single austenitizing, quenching, tempering, and stress-relieving
charge.

» Continuous furnace: bolting or raw material of a single heat and diameter heat
treated without interruption in a continuous charge

ii.  Nuts shall be hot/cold forged or manufactured from hot rolled/cold drawn bars. If made from
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Product: CARBON & ALLOY STEEL FASTENERS (STUDS, BOLTS & NUTS) FOR
VALVES, OIL FIELD EQUIPMENT (OFE) AND OTHER APPLICATIONS

Vi.

hexagonal bars, 100% MT is to be done on bars as per ASTM E709-15 to ensure freedom
from surface/sub-surface defects.

Hot rolled & cold drawn bars, if used (for studs/bolts or nuts), shall be machined at least 2 mm
(minimum) in radius (i.e. 4 mm in diameter) to remove the seams completely. After machining,
at least 10% of the bars shall be tested by MP| as per ASTM E709-15 to ensure freedom
from surface/sub-surface defects.

Heat treatment of finished studs/bolts shall be carried as per the material specification
requirements for corresponding grades. For heat treatment of finished components, salt bath
or controlled atmosphere furnace shall be used. After heat treatment, the threads shall be
thoroughly cleaned to remove all deposits. If acid pickling is done for cleaning, it shall be as
per Cl. 6 (v) of this TDC.

Cadmium Plating (CI 6 (i) of this TDC), Electroplating (Cl 6 (ii) of this TDC) and/or Xylan
Coating (CI 6 (iii) of this TDC) shall be done on the fasteners if specified in Drawing/PO. For
all other cases, rust preventive coating (Cl 6 (iv) of this TDC) shall be done.

3.0 CHEMICAL, MECHANICAL PROPERTIES & NDE:

V.

Mill certificate from steel manufacturer for conformance to chemistry heat-wise shall be
submitted. Additionally, product analysis shall be done on one sample/heat by the stud/bolt/nut
manufacturer. Methods and practices for chemical analysis shall be in accordance with ASTM
A 751-20.

The microstructure and macrostructure shall conform to the requirements of the respective
material specifications.

Tensile Testing for Studs/Bolts: One tensile test/heat/size/ HT batch shall be carried out in
the finished heat treated condition as per SA / A 193 and shall meet the material specification
requirements for corresponding grades.

Hardness Testing for Studs/Bolts:

Hardness testing, including specimen preparation, shall be performed in accordance with
ASTM A 370-20 including Annex A3, except that testing shall also be in conformance with
ASTM E10-78 or ASTM E18-20.

a) For ASME SA 193-719/ ASTM A 193-20 Gr B7 & B16: Hardness check shall be carried
out on finished stud/ bolt as per ASME SA 193-19 / ASTM A 193-20, at least on 10% of
the finished studs/bolts.

Gr B7: Hardness: 25 to 34 HRC or 253 to 319 HBW.
Gr B16: Hardness: 25 to 35 HRC or 253 to 321 HBW.

b) For ASME SA 193-19/ASTM A 193-20 Gr B7M:
Hardness check on 100% of studs/bolts as per SA193.
Gr B7M: Hardness: 94 to 99 HRB or 201 to 235 HBW.

Mechanical Testing for Nuts:
a) _[For ASME SA 194-19/ASTM A 194-20A Gr2H,Gr4,& Gr 7:

Hardness check on finished nuts shall be as per ASME SA 194-719 / ASTM A 194-20A

(including quantum of testing).
Gr 4: Hardness: 24 to 35 HRC or 248 to 327 HBW.
Gr 2H & Gr 7: Hardness: 24 to 34 HRC or 248 to 319 HBW.

b) For ASME SA 194-19/ ASTM A 194-20A Gr 2HM:
Hardness check on 100% of finished nuts shall be carried out as per ASME SA 194-19/
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ASTM A 194-20A.
Gr 2HM: Hardness: 159 to 235 HBW.

c) Proof load test shall be done as per ASME SA 194-19 / ASTM A 194-20A for all grades
of nuts and shall meet the requirements of corresponding grades of the material specification.

d) After final heat treatment, sample nuts shall be heat treated as per Table 1 and meet the
corresponding hardness requirements.

Table 1.
Grade | Temperature Soaking Time | Cooling Minimum Hardness (HBW)
(°C) (Hr) at room temperature
2H 540 24 Slow Cool 179
2HM 540 24 Slow Cool 159
4,7 590 24 Slow Cool 201

e) Cone Stripping Test: This test shall be performed as per ASME SA 194-19/ ASTM A 194-
20A in case of visible surface discontinuities. On such cases Proof load shall be as per ASME

SA 194-19/ ASTM A 194-20A.
vi. NDE:
Magnetic particle inspection shall be carried out as per ASTM E709-75 in at least 10% of the
finished studs/bolts of all grades. Cracks, linear indications (length 2 3 times its width) are
unacceptable.

4.0 SAMPLING INSPECTION:

All inspection shall be in accordance with relevant drawing or BPS (Boiler Plant Standard), PO, this
TDC and ASME SA 193-79 / ASTM A 193-20 for studs/bolts and ASME SA 194-20 / ASTM A 194-
20A for nuts. The threads shall be checked with calibrated ring gauges for studs/bolts & plug gauges
for nuts in the final heat treated condition for black variety and prior to final plated/coated condition
for the cadmium plated/electroplated/ xylan coated items.

Visual, dimensional checks and their acceptance shall be as per applicable drawing and ASME SA
193-19/ ASTM A 193-20 for studs/bolts & ASME SA 194-20 / ASTM A 194-20A for nuts.

4.1 Gauging Requirements for Xylan along with Zinc Coated Fasteners

i. Studs
a. No under sizing is allowed
b. Prior to Xylan and Zinc Coating, Class 2A Gauge to be used for inspection
c. After coating, No Gauge inspection is required

ii.  Nut
a. Under sizing is allowed to maximum of 0.2mm in the internal diameter of threads
b. Prior to under sizing, Class 2B Gauge to be used for inspection
c. After under sizing, a gauge having an allowance as per Class 2B along with 0.2mm

under sizing allowance to be made and inspected thereof

jif. Assembly of Stud and Nut
a. Free run of nut over stud to be ensured
b. No play is allowed
c. After free run of nut over stud, Xylan coating should not get peeled off.

5.0 MARKING & PACKING:
i. Punch/emboss each finished component with applicable material grade (B7/ B7M/ B16 for
studs/bolts; 2H/2HM/4/7 for nuts) and supplier's emblem. Studs/bolts of grade B7M and nuts
of Gr 2HM shall have a line under the grade symbol.

ii. Punch/emboss serial number also in B7M studs/bolts and Gr 2HM nuts in addition to the above,
to correlate with hardness. Protect the threaded ends with plastic end caps. Pack in wooden



(FoyFer) | BHEL - Tiruchirappalli - 620014, India. DOC No: TDC:5:164 Rev: 09
ﬂ”f 1 Quality Assurance Department Effective Date: 19/02/2021
TECHNICAL DELIVERY CONDITIONS Page: 4 of 7

Product: CARBON & ALLOY STEEL FASTENERS (STUDS, BOLTS & NUTS) FOR
VALVES, OIL FIELD EQUIPMENT (OFE) AND OTHER APPLICATIONS

fi.

box/ gunny bag of convenient size for easy handling and transportation. Mark quantity in each
box/gunny bag.

In addition to the above, studs / Bolts / Nuts for OFE applications shall marked with unique heat
lot identification and followed by “20E1". Each piece 1 in. nominal diameter and larger shall be
marked. For studs / Bolts / Nuts less than 1 in. nominal diameter, the studs / Bolts / Nuts shall
be securely containerized to maintain heat lot identification and traceability. Multiple heat lots
shall not be mixed in a single container. Containers used in the processing, storing, and
shipping of studs / Bolts / Nuts not individually marked shall be clearly labeled with all marking
information required by the relevant material specifications and API 20E Ed 2017 Addendum
2.

6.0 SPECIAL REQUIREMENTS:

CADMIUM PLATING:

a)
b)
c)

d)

a)

b)

c)

a)

b)

c)

Clean the fasteners to make them free from rust, grease, oil, scale, etc., before plating. When
pickling is considered essential, it shall be done as per CI 6 (v) of this TDC.

Apply Cadmium Plating to the specified thickness on specified areas. Thickness shall be
measured on 5% of the PO quantity of fasteners.

After plating, bake the parts at 175°C to 205°C for a minimum period of 3 hours. The elapsed
time between plating and baking shall not exceed 8 hours.

Apply a Chromate Conversion coating after plating and baking.

. ELECTROPLATING OF ZINC CHROMATE:

Clean the fasteners to make them free from rust, grease, oil, scale, etc., by suitable organic
solvents/ hand tool methods before electroplating. Then, pickling shall be done as per CI 6 (v)
of this TDC.

The fasteners shall then be electroplated as per the method and to the minimum coating
thickness specified in the applicable drawing. Thickness shall be measured on 5% of the PO
quantity of fasteners.

All electroplated parts (regardless of strength level) shall be baked within 2 hours after plating
at 375 °F—425 °F (191 °C-218 °C ) for 8 hours minimum at temperature

XYLAN COATING:

Clean the fasteners by blast cleaning to Sa2.5 to make them free from rust, grease, oil, scales,
etc., before xylan coating.
The fasteners shall then be xylan coated as per the requirements and to the minimum coating
thickness specified in the applicable drawing.
Tests for Xylan Coating:
The following test shall be carried out on Xylan coated fasteners and results to be reported
in the Test certificate (in addition to the Test Certificate for the fastener material and other
inspections requirements):

i) Thickness measurement:
Dry film thickness of Xylan coating to be measured using a magnetic induction or Eddy
current type electronic gauge and the reading shall meet the drawing/PO requirement for
thickness of coating of Xylan 1070. The thickness measurements shall be made in
accordance with ASTM D7091-20. Thickness shall be measured on 5% of the PO
quantity of fasteners.

ii) Cure Test:
This test method is for ensuring the completeness of cure of Xylan 1070 coating by
evaluating the resistance of the cured coating to a solvent known to attack uncured film.
The testing method shall be as per Whitford test method 115B (as recommended by the
Xylan coating supplier).
Acceptance criteria: No white precipitate or stain shall be available after the test.

iii) Adhesion Test using Cross-hatch and Cello Tape:
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Test as per ASTM D3359-17 Method B for measuring Adhesion by Tape Test.
Acceptance Criteria: No loss of adhesion (5B Classification).

iv) Salt Spray Test:

Xylan coated fasteners should pass a minimum requirement of 500 hours of salt spray
test as per ASTM B117-19. Certificate of compliance for meeting the salt spray test

requirements shall be provided.

iv. RUST PREVENTIVE FLUIDS/COATING REQUIREMENTS:

a) Clean the fasteners to make them free from rust, grease, oil, scale, etc., by hand tool/ manual

cleaning method.

b) Apply one coat of rust preventive fluid, of any of the following brands of the suppliers (Table

2), to obtain dry film thickness of 20 microns minimum:
Table 2. Rust Preventive Fluid/Coatings Brands

S| No | Brand/Chemical Supplier Name and Address
1 BONITA-RPF M/s Bonita Chemicals, 64, Industrial Estate, Nunhai, Agra-282 006
2 CHAMPION-RPF M/s Guardian Chemicals, 8, Rajaji lInd st, West Lake Area,
Nungambakkam, Madras-600 034
3 ECONOL RPF M/s Process Aids, Bangalore
(non-drying type)
4 TECTYL 506 M/s Plastipeel Chemicals and Plastics (P) Ltd, Thane-400 604
5 TRPF M/s Sundaram Paints Pvt. Ltd., Thanjavur-613 004
6 TRPF M/s Solar Paints, Pudukkotai.
7 WICOR-P M/s Western India Paint and Color Co P. Ltd, Madras-600 017

Use of any other brand/chemical shall be done with the prior approval of BHEL.

v. ACID PICKLING:

a) Wherever pickling done, it shall be done using Hydrochloric acid of 5-10% concentration for

a period of 5 to 10 minutes at room temperature with suitable inhibitor.

b) After pickling thorough rinsing shall be carried out with water to remove acid residues &
further DM water rinsing. After thorough rinsing with DM water, the rinsing shall not show any

red color (free acidity) when tested with methyl orange indicator.
7.0 CERTIFICATION:

The manufacturer shall provide Test Certificates (TC) duly countersigned by the Authorized

Inspecting Authority nominated by BHEL in P.O. (if specified) along with raw material TC from Steel

Maker. The applicable versions of the referred Codes, Standards and Specifications shall be
reported in the Test Certificates and NDE reports. Manufacturer's TC shall contain the following
details as per the sample format attached as Annexure-1 to this TDC:
i. BHEL PO No & PO Date
ii. Technical Delivery Condition (TDC) No & its Revision No, Drawing & its revision no
iii. Melt/Heat No, Serial No (if applicable)
iv. Raw Material TC Number and Date

v. Chemical and Mechanical properties for Studs/Bolts and Nuts including the location and

orientation of test specimens
vi. Heat treatment details (temperature, time, cooling medium, etc.)

vii.  NDE reports with NDE Personnel qualification records, all relevant NDE operating parameters

and NDE Results with reference and acceptance criteria

viii. Type of Surface coating & its coating thickness — Cadmium Plating, Chromate conversion

coating, Electroplating, Xylan Coating, Rust preventive coating, etc.
ix. Test methods and results on Xylan Coating
x. Baking details for cadmium plating, electroplating & Xylan coating
xi. Manufacturers' identification mark
xii. Certify soundness & confirmation to PO requirements.
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Annexure-1. Test certificate for Studs/Bolts & Nuts— Sample format

TC No: Date:
Customer : PO No./ Amd
TDC No./Rev.: DC No.
Product : Drg. No./Rev
Description : (Spec, dia, pitch, length) Thread Spec.
Quantity
Requirement : Recor servation
Size of bar - Before machining
- After machining
Type of furnace used for hardening §
TDC Raw Material mill TC No: TC Date:
Clause no. | Melt/Heat Number: Reduction Ratio:
a) Heat Treatment Details:
Hardening Temperature: °C;  Soaking time: Cooling Medium:
2.0 & 3.0 | Tempering Temperature: °C;  Soaking time: Cooling Medium:
b) Additional Tempering for Nuts (after final tempering):
Temperature: 9C;  Soaking time: Cooling Medium:
a) Product analysis for chemistry |  Report No & Date:
Spec C Mn P S Si Cr Mo Y Ni  Others
Min.
Max.
Actual
b) Tensile test after H & T and final drying (Finished heat treated condition) — For Studs/Bolts
UTS (MPa) YS (MPa) %Elongation %Red in Area
Reqd/Spec Value
3.0 Test result
Spec Value Test result Remarks
c¢) Hardness Test Result (for
Studs/Bolts, Nuts):
d) Hardness Test Result (for Nuts after
24 hrs of tempering):
e) Proof load (kN) for nuts & result
f) Result of Cone Stripping test for nuts 3
g) NDE Result for Studs/Bolts: [
4.0 Visual and dimensional checking as per applicable drawing for studs/bolts & nuts:
5.0 Punching details (identification):
i End cap for threaded portion:
a) Type of coating: Cadmium Plating /Chromate Conversion / Electroplating/ Xylan /Rust
preventive coating
(Tick applicable coating)
Coating thickness/DFT:
6.0 b) Tests for Xylan Coating Results
c) Pickling Acid: Concentration:
Drying after pickling. Temperature: °C; Soaking time:
This is to certify that the above results are correct and the parts meet specification and PO requirements.
Signature with date Signature with date
Supplier: In-charge of Quality BHEL / Authorized Inspection Agency

Note: Additional Sheets may be attached, if required.
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Industrial Valves Plant

Quality Assurance Plan for Fasteners®:
NUT, BOLT (INCL EYE BOLT, LIFTING EYE BOLT), STUD

BHE:QAP:FAS:02
Dt:15.03.2019

Stage of ) Quantum of | Format of
N1 . In tion t
> inspection spection type Ref doc check Record Agency
BHEL/TPIA
R M i
1 aw. Chemical/Mechanical properties aterlgl test 100% MIE Y
material certificate report
M i .
) X Chemical .a.ter!al . one sample Annex 1
Chemical Analysis . specification in W
composition drg per heat of TDC
Tensile one sample
strength per heat
Mechanical 10% or 20 hay
testing for nut hardness
Material check at
. . T Annex 1
Mechanical Properties specification in | manufacturer W
of TDC
drg end, one
h
Hardness sample eac
type per heat
for TPIA or
2 Finished BHEL**
product
As per
drawing ,
! 10 |
Dimension Thread with | Material drg/BPS no‘:}:r 20 nizegt:ton P
GO/ NO GO Ype: :
Gauge
Free from Annex 1
Visual burrs, physical 100% of TDC P
damages
MPI ASTM E709 As per 10% or 20 MPI W
procedure nos/type. report
Material
X P grade/supplier As per . Annex 1
Marking/ldentification name or PO/ Prawing/TDC 10% of TDC W
symbol
i’
N Mh“ o s
} w ez
x’d VX Lodet g-Lilamm
433, saﬁgua wua'«m MgveaTe 143423 {fren wm 433, Industrial Compiex, Goindwat 143423 (Distt. Amritsar) Punja

TFI F PHONF < N1RAAR.222002. N3R. 039, N41. FAX : §1869.222081
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Bharat Heavy Electricals Limited

- (A Gowvt. of India Undertaking)
Industrial Valves Plant

!
. . As per Annex 1 }
Rust preventive oil TDC:5:164 100% of TDC P w {
Packed in
wooden/cardbo :
, ard box with o Annex 1
N Packing layer to layer 10% of TDC P W iJ
' cushioning |-
material.
. Annex 1
Test certificate MTC . of TOC P v

M-Manufacturer, V-Verification, W-Witness, P-Perform

¢ * QAP IS PREPARED TO MEET REQUIREMENT OF TDC:5:164 (latest),.PLS REFER IT,
IN CASE OF AMBIGUITY ARISES,
e ** TPIA/BHEL MAY INCREASE SAMPLE QTY UP TO 10%.
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 Vikas Kumar Samir Shandilya ? "SR Kenny |
_ SrEngr/QM | SrMgr/QM &HSE AGM/QM, HSE, Engg, TEC & SM)
Prepared _ Reviewed Approved '

433, §afigua Fraddy, Mesard 143423 {Raan ampaey) Yond 433, Industrial Complex, Gaindwal 143423 (Distt. Amritsar) Punja
TFI F PRONF - N11ARR.222002. N3R. 038. D41. FAX - H1859-222051
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