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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
N |
S inspection nspection type Ref doc check Record Agency
M | BHEL/TPIA
R M i
1 aw. Chemical/Mechanical properties ate‘n.al test 100% MTC \Y v
material certificate report
) ) Chemical N-Ia‘ter!al . one sample Annex 1
Chemical Analysis " specification in P w
composition drg per heat of TDC
Tensile one sample
strength per heat
Mechanical 10% or 20
testing for nut hardness
Material check at
. . e Annex 1
Mechanical Properties specification in | manufacturer W
of TDC
drg end, one
Hardness sample each
type per heat
for TPIA or
5 Finished BHEL**
product
As per
drawing, .
109 2 |
Dimension Thread with | Material drg/BPS nos/u/tor eO ni:e;t:n P
GO/ NO GO ype. P
Gauge
Free from Annex 1
) ) o
Visual burrs, physical 100% of TDC P
damages
‘ 0,
MPI ASTM E709 As per 10% or 20 MPI W
procedure nos/type. report
Material
. e grade/supplier As per o Annex 1
Marking/Identification name or PO/Drawing/TDC 10% of TDC w
symbol
y,
. q
*\ A { I Wllﬁ
%\\% wil ) % \A« C):\ ZKS;::N"Y
\ W W
LS A 5
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Bharat Heavy Electricals Limited

(A Gowvt. of India Undertaking)

Industrial Valves Plant

 offr

!
. . As per o Annex 1 5
Rust preventive oil TDC:5:164 100% of TDC P w e
|
Packed in ]
wooden/cardbo ]
— ard box with Annex 1
. . 109
3 Packing layer to layer 0% of TDC P w )
cushioning (
material. |
o Annex 1 f
Test certificate MTC . of TDC P Vv »“
T

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%.

Ry

- ! ~ Vikas Kumar . Samir Shandiiyé » SR Kenny
Sr. Engr / QM Sr Mgr/ QM &HSE AGM/QM, HSE, Engg,TEC & SM)
Prepared ) - Reviewed - Approved
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ALL DIMENSIONS ARE IN MILLIMETRES.

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

Y ¢—0000—A—¢

%-?/3&

‘ON ONIMVYd
WEIGHT | MATL. WEIGHT *
SL.No DRAWING No. MATERIAL | MATL. CODE SIZE L IN Kgs. [ mARK* SL.No DRAWING No. MATERIAL | MATL. CODE SIZE L IN Kgs. |MATL.MARK
01 | 3-V-F522-23248/01| 96 456 882 0000 | 7/8"-9UNC-2A | 150 | 0.45 | Bi6 24 | 3-V—0017-23248 96 465 854 0000 1/2"—13UNC-2A | 80 0.08 B7M
02 | 3-V-F523-23248/01| © 96 456 883 0000 | 3/4"—10UNC-2A | 133 | 0.30 | B16 25 | 3-V-0018-23248 96 465 855 0000 | 5/8"-11UNC-2A | 86 0.13 B7M
03 | 3-V-F524-23248/01| © 96 456 884 0000 | 1"—8UNC—2A 170 | 0.71 | B16 26 | 3-V-0019-23248 96 465 856 0000 | 5/8"-11UNC—2A | 105 | 0.16 B7M
8 ”» ”
04 | 3-V-F525-23248/01 | < 96 456 885 0000 1.1/4"-8UN-2A | 215 1.34 | B16 27 | 3-V—-0020-23248 96 465 857 0000 | 5/8"—-11UNC-2A | 118 | 0.18 B7M
05 | 3-V-F526—23248/01 = 96 456 886 0000 1.1/8"=8UN—2A | 220 1.41 B16 28 | 3-V—-0021-23248 96 465 858 0000 3/4"—10UNC—2A | 120 0.26 B7M
)
06 | 3-V-F527-23248/02| ~ |96 456 887 0000 | 1.1/4-BUN-2A | 250 | 1.74 | Bie 29 | 3-V—0022-23248 E 96 465 859 0000 | 3/4"—10UNC-2A | 133 | 0.29 B7M
07 | 3-V-0001-23248/02 96 465 635 0000 1/2"=13UNC-2A | 80 0.08 | B8MSH 30 | 3-V-0023-23248 s 96 465 860 0000 7/8"—9UNC—2A 150 0.45 B7M
08 | 3-V—0002-23248/02 96 465 636 0000 | 5/8"—11UNC—2A | 86 0.13 | B8MSH 31 | 3-V—0024-23248 e 96 465 861 0000 17—8UNC—2A 135 | 0.53 B7M
09 | 3-V—0003-23248/02 96 465 637 0000 5/8"-11UNC—2A | 105 | 0.16 | B8MSH 32 | 3-V-0025-23248 < 96 465 862 0000 1"—8UNC—2A 158 | 0.62 B7M
=
10 | 3-V—-0004-23248/02| (. |96 465 638 0000 | 5/8"-11UNC—2A | 118 | 0.18 | B8MSH 33 | 3-V—0026-23248 Q 96 465 863 0000 1”—8UNC—2A 170 | 0.67 B7M
=
11 | 3-V-0005-23248/02 % 96 465 639 0000 | 3/4"—10UNC—2A | 120 | 0.26 | B8MSH 34 | 3-V-0027-23248 96 465 864 0000 | 1.1/8"-8UN-2A | 180 | 0.90 B7M
12 | 3-V-0006-23248/02| j |96 465 640 0000 | 3/4"—10UNC—2A | 133 | 0.29 | B8MSH 35 | 3-V—0028-23248 96 465 865 0000 1.1/4’—8UN-2A | 215 1.32 B7M
i
13 | 3—-V—-0007-23248/02 © 96 465 641 0000 7/8"—9UNC—2A 150 0.45 | B8MSH 36 | 3—-V—0029-23248 96 465 866 0000 1.1/4"—8UN—2A | 250 1.54 B7M
=
14 | 3-v—0008-23248/02| & |96 465 642 0000 1"—8UNC—2A 135 | 0.53 | B8MSH 37 | 3-V—0030-23248 96 465 867 0000 | 7/8"—9UNC-2A | 120 | 0.36 B7M
|
15 | 3-V—0009-23248/02| & |96 465 643 0000 1"—8UNC—-2A 158 | 0.62 | B8MSH 38 | 3-V-0031-23248 96 465 868 0000 1.1/8"-8UN-2A | 140 | 0.87 B7M
2 ”» ”
16 | 3-V—0010-23248/02 ~ |96 465 644 0000 17—8UNC-2A 170 | 0.67 | B8MSH 39 | 3-V-NL92-23248/01 |ASM At93 | 96 473 027 0000 1.1/4"-8UN-2A | 150 | 0.94 BBMSH
= CERTIFY
17 | 3-V-0011-23248/02 2 96 465 645 0000 1.1/8"=8UN—2A | 180 0.90 | B8MSH 40 | 3-V-7135-23248/01 96 473 028 0000 1.1/4"-8UN—2A | 180 1.11 B8MSH
18 | 3-V—0012-23248/02 96 465 646 0000 1.1/4"-8UN-2A | 215 1.32 | B8MSH
19 | 3-V—0013-23248/02 96 465 647 0000 | 1.1/4°-8UN—2A | 250 | 1.54 | B8MsH NOTE
20 | 3-v—0014—23248/02 96 465 769 0000 | 7/8°—9UNC—2A | 120 | 0.36 | semsH 01. FOR QUALITY REQUIREMENTS: REFER LATEST APPLICABLE PROCEDURE.
21 | 3-V—-0016-23248/02 96 465 830 0000 1.1/8"-8UN-2A | 140 | 0.87 | B8MSH - - - - - - - _ _
22 | 3-V-0015-23248/01 96 465 794 0000 1/2"=13UNC—-2A 95 0.09 | B8MSH NO WEAT scrap| NET [6ROSS| DRAWING Noo [ 1ep
OFF DESCRIPTION MATL CODE |MATL SPECN TREATMENT SORT WT (kWT) COMP CODE No
23 | 3-V—-F933—-23248/01 96 465 938 0000 1.1/8"—8UN—2A | 220 1.41 | B8MSH (kg) 9 :
3 s TYPE OF PRODUCT
% <02
N ,£56% | OR NAME OF
L I c
N - - - - * SB35y CUSTOMER/PROJECT
STAMP "MATL.MARK"” §5 .28 NAME SIGN DATE |NO.OF
> Q< DRN | M.SRINIVASAN 18.05.98 | VAR.
L ) é%g"ﬁm BHARAT HEAVY ELECTRICALS LTD.,
~ 2 X 45 o 50Ss UNIT. HIGH PRESSURE BOILER PLANT. CHD | K-S-RAMAN 18.05.98 | —
£a050 | 39550 TIRUCHIRAPALLI-620014. APPD| N.NAGARAJAN 18.05.98
DCP No. |ALTD:RPS  [APPD: SSK DCP No. |ALTD:TS APPD: SSK £23>5 [DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No. OF
- CHD: DT: 07.03.24 - CHD: DT: 07.09.22 0 ESE S VL
. = €205 2 ¢ [conE / =@ s REF.TABLE -
REV REV gl T 320
10 MATL. MARK BSMSH WAS B8M. 09 SL. No. 39 & 40 INCLUDED. & ggg% TITLE géllstg DRAWING NO. REV
E35 5
ZONE ZONE 28032
» " s82g82 STUD Vol | 3—-V—0000—23248 |10

Size A3



ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

o —0000—A—=¢

‘ON DNIMVHA
SL. S e m MATL. | NET WT.
No. DRAWING No. COMP. CODE MATL. SPECN. MAX. MIN. | MAX. MIN. | MAX. MIN. D MARK | (Kg.) 125 / 32/
01 | 3-V-F522-23249/02 | 96 456 888 0000 | ASTM A194 — Gr.7 | 3652 | 35.41 | 42.16 | 40.37 | 22.47 | 21.16 | 7/8"-9 UNC —2B | GR.7 | 0.11
02 | 3-V-F523-23249/02 | 96 456 889 0000 | ASTM A194 — Gr.7 | 31.75 | 30.78 | 36.65 | 35.10 | 19.25 | 18.03 | 3/4"—10 UNC —2B | OR7 | 0.08
03 | 3-V—F524-23249/02 | 96 456 890 0000 | ASTM A194 — Gr.7 | 41.28 | 40.01 | 47.65 | 45.62 | 25.70 | 24.28 1"—8 UNC -2B GR.7 0.17
04 | 3-V—F525-23249/02 | 96 456 891 0000 | ASTM A194 — Gr.7 | 50.80 | 49.23 | 58.65 | 56.11 | 31.78 | 30.15 | 1.1/4"-8 UN —-2B | GR.7 | 0.27
m
05 | 3-V-F526-23249/02 | 96 456 892 0000 | ASTM A194 — Gr.7 | 46.02 | 44.60 | 53.16 | 50.85 | 29.93 | 27.41 | 1.1/8"—8 UN —2B | GR.7 | 0.22 20
S 0.4
06 | 3-V—0001-23249 96 465 648 0000 |ASTM A194 — Gr.8M| 22.22 | 2159 | 2565 | 24.61 | 12.80 | 11.79 | 1/2"—13 UNC —2B | GR.8M | 0.02
07 | 3-V—0002-23249 96 465 649 0000 [ASTM A194 — Gr.8M| 26.97 | 26.19 | 31.17 | 29.85 | 16.03 | 14.91 | 5/8"—11 UNC —2B| GR.8M | 0.03 '
08 | 3-V—0003-23249 96 465 650 0000 |ASTM A194 — Gr.8M| 31.75 | 30.78 | 36.65 | 35.10 | 19.25 | 18.03 | 3/4”—10 UNC —2B | GR.8M | 0.08 —
Q w o
9 _
09 | 3-V—0004—23249 96 465 651 0000 |ASTM A194 — Gr.8M| 36.52 | 35.41 | 42.16 | 40.37 | 22.47 | 21.16 | 7/8"-9 UNC —2B | GR.8M | 0.11 © {L z,vz/ s «
10 | 3-V—0005—23249 96 465 652 0000 |ASTM A194 — Gr.8M| 41.28 | 40.01 | 47.65 | 45.62 | 25.70 | 24.28 | 1"—8 UNC —2B GR.BM | 0.17
] L
11 | 3-V—0006-23249 96 465 653 0000 |ASTM A194 — Gr.8M| 46.02 | 44.60 | 53.16 | 50.85 | 29.93 | 27.41 | 1.1/8"—8 UN —2B | GR.8M | 0.22
12 | 3-V—0007-23249 96 465 654 0000 |ASTM A194 — Gr.8M| 50.80 | 49.23 | 58.65 | 56.11 | 31.78 | 30.15 | 1.1/4’—8 UN —2B | GR.8M | 0.27 STAMP MAT. MARK (REF. TABLE)
MAKERS MARK.
13 | 3-V—0008—23249 96 465 847 0000 |[ASTM A194 — Gr.2HM| 22.22 | 21.59 | 25.65 | 24.61 | 12.80 | 11.79 | 1/2"—13 UNC —2B |GR.2HM| 0.02
14 | 3-V—0009—23249 96 465 848 0000 |[ASTM A194 — Gr.2HM| 26.97 | 26.19 | 31.17 | 29.85 | 16.03 | 14.91 | 5/8"—11 UNC —2B|GR.2HM| 0.03
15 | 3—V—-0010—-23249 96 465 849 0000 |ASTM A194 — Gr.2HM| 31.75 | 30.78 36.65 | 35.10 19.25 | 18.03 3/4"—10 UNC —-2B | GR.2HM| 0.08
16 | 3—V—0011-23249 96 465 850 0000 |ASTM A194 — Gr.2HM| 36.52 | 35.41 | 42.16 | 40.37 | 22.47 | 21.16 | 7/8"-9 UNC —2B |GR.2HM| 0.11
17 | 3-v-0012-23249 96 465 851 0000 |ASTM A194 — Gr.2HM| 41.28 | 40.01 | 47.65 | 45.62 | 25.70 | 24.28 | 17—8 UNC —2B  |GR.2HM| 0.17
18 | 3-V—0013—23249 96 465 852 0000 [ASTM A194 — Gr.2HM| 46.02 | 44.60 | 53.16 | 50.85 | 29.93 | 27.41 | 1.1/8"—8 UN —2B |gr.onm| 0.22
19 | 3-V—0014—23249 96 465 853 0000 |ASTM A194 — Gr.2HM| 50.80 | 49.23 | 58.65 | 56.11 | 31.78 | 30.15 | 1.1/4"—8 UN —2B |GR.2HM| 0.27
20 | 3-V-0015-23249 96 465 940 0000 |ASTM A194 — Gr.8M| 5557 | 53.8 | 64.16 | 61.37 | 35.0 | 33.27 | 1.3/8"-8 UN —2B | GR.8M | 0.42
NO HEAT scrap| NET |6ROSS TEM
1. FOR QUALITY REQUIREMENTS REFER LATEST APPLICABLE QUALITY PROCEDURE. opp | PESCRIPTION | MATL CODEAMATL SPECN ) o earment [sort | (hay | (dey | 2F*"'NO M | we
2. SUITABLE OIL PRESERVATIVE SHALL BE APPLIED.
e TYPE OF PRODUCT
< O
,E5% | OR NAME OF
I % c
=m E-—g CUSTOMER/PROJECT
Y— P
§5_ %8 NAME SIGN DATE [NO.OF
SOl DRN | M.SRINIVASAN 22.04.96| VAR.
EEE"G ° BHARAT HEAVY ELECTRICALS LTD., O ANAPAL
o5 £5 UNIT: HIGH PRESSURE BOILER PLANT. CHD |™ 23.04.96
Eanbso | 35121 TIRUCHIRAPALLI-620014. APPD | AVISWANATHAN 23.04.96
=Ev] DATE |ALTERED  R.P.SINGH € gggzj DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS o_or
05 |03.03.21|CHD & APPD SAMEER & SSK| 2oF 5 2 o 6@ NTS REF. TABLE
FLoWTER 320 CAD: F323249
SL. No. 20 INCLUDED. s Emos g ‘
Z9“ 33§ [TITE CARD | DRAWING NO. REV
~ E; 0T CODE
5327 »,
3853522 HEX NUT | 3-v—0000-23249 |05

Size A3



P-DG-3-V-0000-22667
ORPORATE DRG ID

ALL DIMENSIONS ARE IN MILLIMETRES.

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

"ON DNIKVEQ
n NG N DIMENSION WEIGHT
No|  DRAWING No. MATERIAL SPECN. | MATL. CODE —T 5 - - N Kgs.
01. | 3-V-Z022-22667/00 |ASTM A193 B7 |, | 964608300000 | M30 | 3 200 3 | 1.108
02 | 3-v-2029-22667/00 [ASTM A193 B16{fZ | 931178230000 | M30 | 3 | 200 | 3 | 1.108
O
)
01. FOR QUALITY REQUIREMENTS: REFER LATEST APPLICABLE PROCEDURE.
3.2 12, 3.2
= / 2 V? / v "
T L
o _ _ - _ - - - - - - - ° ';:b - -
5 \ MA / o NeT [crbws ] \
= S ) STAMP L B7/Blo HEAT SCRAP| NE il ITEM
| oFf | DESCRIPTION | WATL CODE |uaTL sPECN| 700 soag’ﬂ'ﬁm\(ﬂ:r‘ JDRAWING N N
TYPE OF PRODUCT ' )
K x 45° A x q
—= ,255% | OR NAME OF
L N 5695y | CUSTOMER/PROJECT
§5,.98 NAME SIGN DATE [NO,OF
9c .
§Ca%, BHARAT HEAVY ELECTRICALS LTD, - MP.S TR
2 ghsg UNIT: HIGH PRESSURE BOILER PLANT. cup | P RK M
5 ag 59 365-121 TIRUCHIRAPALLI-820014. ApPD| S € S SMUNA—S (13.7.99
REV| DATE [ALTERED MPS onjgP Egegg DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS Yo, oF
01| 20.4.24dcHp & APPD SCS At 2aBE 252 E?r@ .
%gﬁ%g é CODE ), NTS REF.TABLE N\ CAD 10322667
SL. NO. 02 ADDED Z ggﬁ@% TITLE CARD | DRAWING NO. 7 REV
=353
Q g
349578 STUD vo | 3-V—0000-22667 |01
al 5Hg FFydddH00
£9922-0000-A6-DG-d1




ALL DIMENSIONS ARE IN MILLIMETRES.

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

Q/EZLOZ—OOOO—/\—Q

‘ON ONIMYHQ 12v5// 35/
DIMENSIONS
SL MATL. FINISHED
No.|  DRAWING No. COMP.CODE | speen. [Ma [ P [ L [ s [H [k [ x [x1 [R [od [ o0 | B [ c |WINKGS
01 | 3-V—0001-20723/3 | 964521920000 M8 | 125 30 | 30 | 55| - | 25| 35| 04 | 8 126 13 | 15 0.02
02 |3-V—0002-20723/3 | 964521930000 MI0| 15| 16 | 16 | 7 - |3 45| 04 | 10 | 165] 17 | 19.6 0.02
03 | 3-V—0003-20723/3 | 964521940000 MI0| 15| 20 | 20 | 7 - |3 45| 04 | 10 | 165] 17 | 196 0.02
04 |3-V—0004—-20723/3 | 964521950000 M12| 175/ 20 | 20 | 8 - | 355 06 | 12 | 18 | 19 | 219 0.03
05 | 3-V—0005-20723/3 | 964521960000 | @ M20| 25 | 60 | 46 | 13 | 5 5 - | 08| 20 | 29 | 30 | 346 0.23
06 | 3-V—0006-20723/3 | 964521970000 | & > | M24| 3 | 90 | 54 | 15 | 6 6 - | 08| 24 | 34 | 36 | 41.6 0.45
07 | 3-V—0007-20723/3 | 964521980000 | < & | M30| 35| 110| 66 | 19 | 7 7 - | 10| 30 | 44 | 46 | 53.1 0.88
S W
08 |3-V—0008-20723/3 | 964522410000 | [ © | m16| 2 | 50 | 38 | 10 | 4 | 4 - | 06| 16 | 23 | 24 | 277 0.10
<
09 | 3-V—0009-20723/3 | 964523140000 M20| 25 | 55 | 46 | 13 | 5 5 - | 08| 20 | 29 | 30 | 346 0.22
10 | 3-V—0010-20723/2 | 964533300000 Mi6| 2 | 9 | 60 | 10 |4 | 4 - | 06| 16 | 23 | 24 | 277 0.16
11 | 3-V=0011-20723/2 | 964568210000 M20| 25| 85 | 46 | 13 | 5 5 - | 08| 20 | 29 | 30 | 346 0.31
12 | 3-v—0012-20723/2 | 964533560000 M20| 25 | 126| 70 | 13 | 5 5 - | 08| 2 | 29 | 30 | 346 0.43
13 | 3-V=0013-20723/1 | 964535750000 M30| 35| 120| 76 | 19 | 7 7 - | 10| 30 | 44 | 46 | 53.1 0.95
14 | 3-v—-0014—20723 964655090000 Mie| 2 | 75 | 38 | 16 | 4 | 4 - | 06| 16 | 23 | 24 | 277 0.14
15 | 3-V—0015-20723 964655100000 M24| 3 |141 | 40 | 15 | 6 6 - | 08| 24 | 34 | 36 | 416 0.64
16 | 3-V—0016—20723 964655120000 M20| 25| 70 | 25 | 14 | 5 5 - | 08| 2 | 26 | 30 | 346 0.27
3.2
-/
= N 7
] 3| 3 NOTES:
> I é _ =
S - < B - - - I~ “r o 1. * PUNCH MATERIAL MARK B7 FOR A193-B7.
[al [
o = &, 2. QUALITY REQUIREMENTS SHALL BE AS PER LATEST
< ﬁ
TDC 5:164.
R
0 X S K B
* S~
H L
REDRAWN WITH REV.7 ON 12.04.08
R
3.2
-/
\/
[
N S NO HEAT SCRAP| NET |6ROSS ITEM
> | DESCRIPTION MATL CODE |MATL SPECN WT wT DRAWING No
9 — — — - — — - o OFF TREATMENT [ SORT | (yq) | (Kg) No
al )
o] / = e TYPE OF PRODUCT
< O
LES5% | OR NAME OF
L h c
Sm3Ey CUSTOMER/PROJECT
Y Py
- 10 X1 60,.%8 NAME SIGN DATE l\{/())&'(?)F
§EsE° BHARAT HEAVY ELECTRICALS LTD, [DRN_[V-BAIRAVAN 12.04.08| VAR.
H L X Engé’ UNIT: HIGH PRESSURE BOILER PLANT. CHD _|M.RAJASEKARAN 12.04.08
IN CASE OF FULL THREAD £ Qﬁ 59 365-121 TIRUCHIRAPALLI 620014. APPD |M.RAJAKUMAR 12.04.08
REV] DATE |ALTERED DEEPAKRAJ REv] DATE  |ALTERED VB < EE%E DEPT SCALE WEIGHT (KG). |REFERENCE INFORMATIONS No. oF
8 |04.03.13 |CHD & APPD M.RAJAKUMAR | 7 | 12.04.08/CHD & APPD KRS & M.RK §,95_2 é 2 [CoDE / 6@ NTS — PT—42
o ER 320
..eEd o
SL.No.15 AND 16 INCLUDED. DRAWING CONVERTED AS SOFT COPY Z EMggg TITLE CARD _|DRAWING NO. REV
= ) CODE
“3Z5 0 BOLT
38E82s v ol [3—V=0000-2072% |8
DCP No.800813

Size A3




PLANT STANDARD BPS 41310

” [l Rev. No. 04

HPBP TIRUCHIRAPPALLI PAGE 1 of 3

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

NUTS FOR TEMPERATURE USE
(For Medium of Temperature Up to 425°C)

1.0 SCOPE

Covers the requirements of hexagon nuts for use in medium of temperature
up to 425°C & in the size range M8 to M45x3.

2.0 SPECIFICATION AND REFERENCE STANDARDS

Dimensions and | o, o 1 & Taple 1 of this standard
Preferred Sizes
A for nuts with d <= M16
Product grade B f ts with d > M16
Tolerance or nuts with d >
Indian standard IS: 1367 (Part 2)
Pitch Table 1 of this standard
Thread Tolerance 6H
Indian Standard IS: 4218 (Part 3), 1IS14962 (Part 2 & 3)
Material Steel to ASTM — A194 2H Certified
Testin The finished nut shall satisfy the requirements of hardness, proof
g load and cone proof load, tests as specified in ASTM A194.
Nuts shall comply with latest version of TDC:5:164 in respect of
General . L :
) requirements not covered in this standard, except for cadmium
requirements .
plating
Approved
Revisions: Brought up to date STANDARDS SECTION
HPBP, TIRUCHIRAPPALLI
Rev. No.04 | Amd. No. Reaffirmed Prepared Issued Dt of 1% Issue
Dt. 17.08.2024 | Dt. Year: STANDARDS | STANDARDS Dec 1986
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2.1

3.0

3.1

3.2

4.0

Referred standards (only the relevant parts of current versions are applicable)

IS: 1367 (Part 2) Technical supply conditions for threaded steel fasteners.

IS: 4218 (Part 3) ISO General Purpose Metric Screw Threads

TDC: 5: 164 Carbon & Alloy Steel Fasteners (Studs, Bolts & Nuts) For
Valves, Qil Field Equipment (OFE) and Other Applications

ASTM A 194 Specification for Carbon and Alloy Steel Nuts for bolts for

High Pressure and High Temperature service.
1S14962 (Part 2 & 3) ISO General Purpose Metric Screw Threads - Tolerances

DESIGNATION

A grade - A hexagon nut to this standard of thread size M8 shall be designated as:
On Drawings:

1) Material specification column: ASTM A 194 — 2H

2) Description column :NUT HEX GR A — T425 M8
3) Drawing number column : BPS 41319
4) Material code column : 4131900008

Ordering Description

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

Hex Nut M8 to BPS: 41319-A-ASTM A194-2H for nuts with d <= M16
Hex Nut M20 to BPS: 41319-B-ASTM A194-2H for nuts with d > M16

ADDITIONAL INFORMATION

Copies of this standard and TDC:5:164 shall be enclosed along with the purchase
order.
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Figure 1
ol
mw
A
) .
-—-«I— Ql © -
/// Y
mw
m
b B =15°to 30°.

(All dimensions are in millimeters)

Cc

6=90° to 120°.

Table 1

Thread Size : da dr" e : m : m_W : Weight
D Min | Max | Min | Max | Min | Max | Min | Min | Max | Min
M8 8 8.75 | 11.6 14.38 8 7.64 6.1 13 12.73 6.0
M10 10 10.80 | 14.6 17.77 10 9.64 7.7 16 15.783 10.8
M12 12 13.00 | 16.6 20.03 12 11.57 | 95 18 17.73 16.5
M16 16 | 17.30 | 22.5 26.75 | 17.1 | 16.40 | 13.1 24 23.67 33.0
M20 20 | 21.60 | 27.7 32,95 | 20.7 | 19.40 | 155 30 29.16 64.5
M24 24 | 25,90 | 33.2 3955 | 242 | 2290 | 18.3 36 35.00 110.0
(M27) 27 28.2 38 4520 | 27.5 | 26.30 | 21.0 41 40.00 166.0
M30 30 | 32.40 | 42.7 50.85 | 30.7 | 29.10 | 23.3 46 45.00 231.0
(M33) 33 35.6 | 46.6 55.37 | 33 | 31.40 | 251 50 | 49.00 299.0
M36x3 36 | 38.90 | 51.1 60.79 | 36.6 | 35.00 | 28.0 55 | 58.80 364.0
(M39x3) 39 421 55.9 66.44 | 39 | 37.40 | 29.9 60 58.80 485.0
(M45x3) 45 48.6 | 64.7 | 80.8 45 | 4340 | 34.7 | 70 68.80 750.0

mw - Wrenching Height

Notes:

1. Sizes Shown in brackets are non-preferred.
2. Weights are given in kg per 1000 numbers only.




_PoR TOLERANCES OF ©N TOLERANCED DIMENSIONS DURING (TANUEACTIRE REFER RELEYANT Rcl/gpALL, DINENSIONS ARE IN NN

CAUTION : The information on this is the property of BHARAT HEAVY. ELECTRICALS LIMITED. X must not bo used directly or indirectly in any woy

detrimental to. the Interest of the company.

e
L "t

. N
,'{:WN’#*- /'

SL. MATL. 5 e FINISH- | mATL .
DRAWING No. MATERIAL CODE THREAD SIZE L ¢d b .|k : r We. | mARK SIZE/RATING
No. . SPECN MAR|MIN | MaX| MIN Ckﬂ")
: : edza00 2'450, 2300
—\— — - _ - | 22124 2 st .
01  3-V-NO73 06881/34_ 9¢ 456 260 0000 1/2"—=13UNC~2A 55 127 |30 q [pe22er5925.642461' 075 | 0:06 | B7 | 4450, 34200
02 3—V—N033-06881/a;,, 96 456 26/ 0000 ’aTn‘ 5/8"~11UNC—2A 60 15.875 | 28 | 107 [26-97l26.19[3117[29-85 | 1 o0 | B7 |4%150542300
3 ‘ u ’ 114 n
03 3—V—N001~06881/oz'_ 96 456 262 0000 g% 5/8"—11UNC—2A 70 15.875 |38 .li0-7 [26.972619[217v712985 | 1 0.14 | B7 6.. 8‘9:,'/09’,/;2044
= )
04 J-V-N224-06881/03 96 456 2310000 7 ‘é 5/’ 11UNC-24 80 | 15.875|38 |10.7|26-9726-19|31.17 2985 ! 0.16 | B7 20 /fs-o
05 3.V-£329.0 6881/03 86 456 433 0000 38 Munc-24 75 |15.875 | 38 |10.7 |26.97(26.19|31.17 [29.85 | 1 2.45 |. B7 4% ¢ 900
= 77
06 | 3-V- N904-06‘33’/b3 96 456 4500000 | 69807 | B/y-10UNC -2A | 85 | 19.05 |30 |t27|8175[078p36.65 3540 | | 0.27 |307.8 | & =C150
Gv. B ” . " 872150
07| 3.y-N205-06881/03 96 456 451 0000 CERTIEY 3/y ~-10UNC - 28 90 19.05 |35 [12.7]34.75130.78(36.65/35.10 1 0.28 | 307-8
T - : )
08| 3-V- N207‘0633’/03 96 456 452 0000 7/8”. Qune - 2A fo5 |22.225 (40 |14.7|365235.44}0218 16051 | 4 | 0.43 | 30TB 107 412>~ 150
&5 |
- r *
) 300 3.2 B
. ) N § 4
ST n ;
e S e B - PR )
) 2 ;
i = : {
SR / '/ f:
i — S 2% ,. ! B [
b / ¢
, REV.| DATE IAL‘{D - et S -] ‘
NOTES-__ .  TCHKD: FAPPD ] g
: e RETRACED WITH REV.07 ON U-6-99 - A N ,
'.‘ - . i ‘. » §'"
1. “% PUNCH MATERIAL MARK- . o i e — — — | 7| T ¥ gﬁfﬂi% —
R&V DATE aALTD!- . HEAT SCRAP NET |[GROSS bs § ITERD .
2, ?’f@‘QpALITY REQU!REMENTS REFER LATEST APPLICABLE TDC ) CF{D&APm L No| DESCRIPTION | WATL CODE [wATLSPECN[  TP0 son1 (:: (:'r) onuh_gxr:/ ot kﬁ
. ’ T . R L ‘sfg‘n oATE
By BP0 O RO =GO D~ B GA N D= (FPeFen) gy ARAT HEAVY ELECTRICALS LTD. [omi o M
R . ””" BOILER PLANT UNIT, TIRUCHIRAPALLI-820 014, |Chieres J R "—S 1699
’ ARPROVED M.RK . M"/"‘( web 194
REY. DATE ALTD~ - iREV. DATE |ALr - ;_E“ - - {REY DATE JaLTERED R.L. W Qiftl u‘llﬂf 0]1" FIRST ANGLE $CALE VEIGHT {ky) N ) ITEN l?'
‘ I CHDR PP, N S HELAPRD . 1 07 111699 cneg arrd. MRX W’ feans ‘E—@' NTS REFERTABLE - N
.- o ' “GALYANISING (NOTED) ELIMINATED, 340 /u .
. ' "7l den we. HM0393 Jroree IR : lug,)ml ol
HEX., BOLT 3-V—0000-06881 |07].|

L rony



ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED

DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

9/890—0000—A—=¢

‘ON DNIMVIA
S m
SL. DRAWING No. COMP. CODE MATL. SPECN. 8D MATL. | NET WT. 12.5 3.2
No. MAX. MIN. MAX. MIN. MAX. MIN. MARK | (Kg.) V/ V/
01| 3.V.N0O73.06876/03 | 96 456 279 2222 | 21.59 | 2565 | 24.61 | 12.80 | 11.79 | 1/2"-13 UNC -2B | 2H 0.02
02 | 3.V.N025.06876/03 | 96 456 280 26.97 | 26.19 | 31.17 | 29.85 | 16.03 | 1491 | 5/8"—11 UNC —-2B | 2H 0.03
m
03 | 3.V.N057.06876/03 | 96 456 281 31.75 | 30.78 | 36.65 | 35.10 | 19.25 | 18.03 | 3/4"—10 UNC —-2B | 2H 0.08 o
ASTM A194 — 2H, 3
CERTIFY S 0.4
04 | 3.V.N065.06876/03 | 96 456 282 41.28 | 40.01 | 47.65 | 45.62 | 25.70 | 24.28 1"—8 UNC —-2B 2H 0.17
|
05| 3.V.N105.06876/03 | 96 456 283 46.02 | 44.60 53.16 | 50.85 29.93 | 27.41 1.1/8"-8 UN —2B 2H 0.27 '
I VAT 7 U R | A . S~
06 | 3.V.N206.06876/02 | 96 456 431 36.52 | 35.41 42.16 | 40.37 22.47 | 21.16 7/8°-9 UNC —2B 2H 0.11 o 3v2/ 1.5 —
S
[}
07 | 3.V.N204.06876/02 | 96 456 453 31.75 | 30.78 36.65 | 35.10 19.25 | 18.03 3/4"—10 UNC —-2B | 307 B 0.08 - t
SA 307 Gr.B
CERTIFY STAMP MAT. MARK (REF. TABLE)
08 | 3.V.N207.06876,/02 | 96 456 454 36.52 | 35.41 | 42.16 | 40.37 | 22.47 | 21.16 | 7/g8"_g ync -2B |307 B | 0.11 MAKERS MARK.
09 | 3.V.F505.06876/01 | 96 456 683 50.8 49.23 58.65 | 56.11 31.78 | 30.15 1.1/4"-8 UN —2B 2H 0.22
10 | 3.V.N848.06876 96 453 667 55.57 53.8 64.16 | 61.37 35.0 33.27 1.3/8"-8 UN —2B 2H 0.42
ASTM A194 — 2H,
11| 3.V.N827.06876 96 453 668 CERTIFY 60.33 | 58.42 69.65 | 66.59 38.23 | 36.40 1.1/2"—8 UN —2B 2H 0.52
12 | 3.V.N846.06876/01 | 96 453 669 69.85 | 67.61 80.65 | 77.09 44.68 | 42.65 1.3/4"—8 UN —2B 2H 0.81
13 | 3.V.NK44.06876 96 465 904 65.07 | 63.02 75.15 | 71.84 41.45 | 39.53 1.5/8"—8 UN —2B 2H 0.68
79.37 | 76.84 | 91.64 | 87.61 | 51.13 | 48.90 » 2H 1.36
14| 3VINK45.06876 | 96 465 906 2"-8 UN -28 RETRACED WITH REV. 09 ON 26.11.18
NOTE: NET [6ROSS
No DESCRIPTION MATL CODE [MATL SPECN HEAT SCRAP wWT wWT DRAWING No ITEM
0FF TREATMENT [SORT | (yq) | (kq) No
1. FOR QUALITY REQUIREMENTS REFER LATEST APPLICABLE STANDARD(TDC:5:164).
— TYPE OF PRODUCT
<02
,,,%Co“a OR NAME OF
._I-l-‘
=m ég*g,: CUSTOMER/PROJECT
Y >N
60, %0 NAME SIGN DATE I\{?A%F
>T € DRN | M.SRINIVASAN 22.04.96 :
é;e-a o BHARAT HEAVY ELECTRICALS LTD., N OANAPAL
5855 UNIT: HIGH PRESSURE BOILER PLANT. cup | ™ 22.04.96
£a05g 365-121 TIRUCHIRAPALLI-620014. APPD | A-VISWANATHAN 22.04.96
REV| DATE |ALTERED R.P.SINGH S éé%E DEPT . SCALE WEIGHT (KG). | REFERENCE INFORMATIONS o, oF
09 | 26.11.18|cHD & APPD SSK & KRS | 2050862 6@ NTS REF. TABLE
= us g g |COPE 320 CAD: C306876
SL. No.13 & 14 INCLUDED. Z5Y 2R E [Tk CARD |DRAWING NO. REV
EExevg CODE
20< >0
EETEE: HEX NUT 5o | 3=V—0000-06876 |09

Size A3
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CAUTION : The information on, this is the propery of BHARAT HEAVY ELECTRICALS LINITED. Rt must not be used directly or indirectly in any way

detrimental to the interest of the company.

FOR T0L. OR QW 70L. DIMANSONS DURIN MANUFACTYR ryz, Y ALL DINENSIONS ARE IN UM
MATERIAL DIMENSIONS ‘ VEF
DRAWING No. MATERIAL CODE vy SIZE/RATING
SPECIFICATION THREAD SIZE | (¥15 N gt1.5 WT. (kg) )
3-V—-N105—06884 / 072 96 L5¢ 259 0000 5/8 —11UNC 93 23 40 0.13 12" /300C
~2
3.Y.N 435.06884 / 0l 96 456 749 0000 o . 5/g"~ I1UNC 115 2.0 50 0.18 14"7/300; 167/300c
[r'd
O E ” 'Y
3.V-4 437. 06884 [ ) 96 456 750 0000 ) % Yy —10UNC 14.0 25 50 0.25 20"/300c
3.V-¢537. 06864 96 4.56 796 0000 é i Sf"-1vve | 140 | 23 65 0.22 127/ 900c¢
3.v-C538-06884(9] 96 456 7970000 34"~ 10uNncC 185 25 80 0.41 20"/ 900c
3-V,N827-06‘884./of 96453 6990000 1~ 8UNC Zé"‘200 30 90 0.8 32" /150¢
- 12.5 3.2
- ; N @) @/
_l2x4s 2 X 45

32/
\/

i

[

!
THREAD SIZE

THREAD SIZE
[
I
|
f
[

r
CLASS—2A / CLASS—3A

- - NOTES:—

1. » PUNCH MATERIAL MARK — B7

2. FOR QllJFALITY REQUIREMENT REFER LATEST APPLICABLE TOC"
AN %@emmw%&asﬁ%%mwmtmzmﬂ

p| NET [GROSS ?f/
SLNo| DESGRIPTION | MATL CODE |[MATL SPECN HEAT SCRAPL Ny w7 oRAY) TEN
TREATMENT [ SORT | (3q) | (k9) Na

REV.| DATE ALT. RA. @8R |REV.| DATE |aT. R.L. N 'IYT; ATE
06| 1.11.99 | STEXF e A |05 [16:10.99) GHEE mrk . Wt (AT gy ARAT HEAVY ELECTRICALS LTD, [ °M™ |M:P.S e ol far092
IN $L.No.08, DiM, 2.00 WAS [90. | §L.No.0E INCLUDED, ””" BOILER PLANT UNIT, TIRUCHIRAPALLI-820 014, |SRESKER | AN NATiAy G 9ot
DCN No. M 0416 ‘ APPROVED | <. Komar ﬁ@u afolge
“1Rev] pATE ALt RAL. %E‘XQ/ agy| pATE A LY Mﬁ@ REV | DATE [ALTERED NoD'FﬁLﬁM- ""v;n ’ FIRST ANGLE SCALE WEIGHT (k¢) [DRESSER DRG Xo: ' ITEW Ne,
0l [ 1.6.97 cHEL yR WA |02]29.10.96(0mx.¢ 4pr0. MRK, A ol /s [eneckeo AV tooE -E— @- NTS DRESSER PART Ne:
GALVAN ISING(NDTE 3)BLIMINATEY o/ mo5. 02 & 09 WCLUDED, ZONEl | N NOTE SL.NO.2. CHANGED 340 ORESSER SL Ne:
DCMN No. HM 0393 nay| OATE ALT. RL _m¢ To APPLICABLE, TOC. TITLE e n jrevision
03 |20-3.97 | cns & M.R.K.‘N'/. 2. NOTE SLN0.2 15 ADDED, STUD - 3 V OOOO 06884 06
SL.MoS. 04 & 05 /uCLUDED, 3.REFER OCN.SLN0!CS o445 ‘
i . -
?& N el

' P — 7
Lol ! e

e



ALL DIMENSIONS ARE IN MILLIMETRES.

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

G/890—0000—A=¢

‘ON DNIMVYT
WEIGHT WEIGHT
SL.No DRAWING No. MATERIAL | MATL. CODE SIZE L IN Kgs SIZE/RATING SL.No DRAWING No. MATERIAL | MATL. CODE SIZE L IN Kgs SIZE/RATING
01 | 3-V-N073-06875/02 964562670000 | 1/2"-13UNC-2A | 68 | 0.07 2"-150 16 | 3-V-N206-06875/02 964564290000 | 7/8"-9UNC—2A 15| 0.35 10"=150
02 | 3-V-N081-06875/02 964562680000 | 1/2"-13UNC—2A | 80 | 0.08 2"-300 17 | 3-V-N207-06875/02 964564300000 | 7/8"-9UNC—2A 125| 0.38 12”150
03 | 3-V-N025-06875/02 964562690000 | 5/8"-11UNC-2A | 86 | 0.13 3"-150 18 | 3-V-N212-06875/02 964564560000 | 7/8"-9UNC—2A 150| 0.45 8"-300
04 | 3-V-N001-06875/02 964562700000 | 5/8"-11UNC—2A | 94 | 0.15 g,,jgg 19 | 3-V-F505-06875/01 964566800000 | 1.1/4"—8UN—2A | 215| 1.34 8"—600
05 | 3-V-N009-06875/02 > 964562710000 | 5/8"-11UNC-2A | 105| o0.16 2.._41200 20 | 3-V-F506—06875/01 964566810000 | 1.1/8"—8UN—2A | 220| 1.41 10"=600
=
06 | 3-V-N017-06875/02 g 964562720000 | 5/8"-11UNC—2A | 118| 0.18 6"—300 21 | 3-V-F507-06875/02 . 964566820000 | 1.1/4"—8UN—2A | 250| 1.74 12"-600
= » . = » 24”1504
07 | 3-V-N057-06875/02 T 964562730000 | 3/4"-10UNC-2A | 112| 0.25 10"-150 22 | 3-V-N361-06875/01 g 964567040000 | 1.1/4"-8UN—2A | 150| 0.94 6300
~
08 | 3-V-N041-06875/02 f,'; 964562740000 | 3/4"—10UNC—2A | 120| 0.27 12"=150 23 | 3-V-N437-06875/01 £ |964567430000 | 1.3/8"—8UN—2A | 190| 1.44 20"=300
(o2} -
— ~N
09 | 3-V-N089-06875/02 ;‘ 964562750000 | 3/4"-10UNC-2A | 133| 0.30 8”300 24 | 3-V-N847-06875 i‘; 964536630000 | 1.1/4"—8UN—2A | 195| 1.23 28”150
= (<))
(%) 2
10 | 3-V-N065-06875/02 < 964562760000 | 1”—8UNC—2A 158 | 0.63 10"-300 25 | 3-V-N848-06875 < 964536640000 | 1.3/8"-8UN—2A | 210| 1.58 30”150
=
'_
11 | 3-V-N105-06875/02 964562770000 | 1.1/8"-8UN-2A | 180| o0.91 12”-300 26 | 3-V-N827-06875 2 964536650000 | 1.1/2"-8UN—2A | 220| 1.96 39”150
12 | 3-V-N106-06875/02 964562780000 | 1.1/8"-8UN—2A | 140| 0.71 12"-300 27 | 3-V-N846-06875/01 964536660000 | 1.3/4"—8UN—2A | 240| 2.9 36”150
13 | 3-V-N224-06875/02 964562290000 | 1"—8UNC—2A 170| 0.71 20"-150 28 | 3—V-NE97-06875 964653420000 | 1.1/2"-8UN—2A | 260| 2.32 26”300
14 | 3-v-1387-06875/02 964564270000 | 1”"—8UNC—2A 135| 0.54 16"=150 29 | 3-V-NK44-06875 964659010000 | 1.5/8"-8UN—2A | 270| 2.84 28"-300
15 | 3-V-N204-06875/02 964564280000 | 3/4"—10UNC-2A | 105| 0.25 6"—150 30 | 3-V-NK45-06875 964659050000 | 2”"—8UN—2A 275 |  4.38 28"—600
31 | 3-V-P788-06875 964659130000 | 1.3/8"-8UN—2A | 235| 1.59 14"-600
32 3—V-NM12-06875 964730530000 | 1.1/8"—8UN—2A 150 0.76 18"-150
3.2 12.5 3.2
2/ VA ERVA
Ll
E - - - - - - - -
n
STAMP B7 N o NET [6ROSS DRAWING No.
DESCRIPTION MATL CODE |MATL SPECN HEAT SCRAP W W ° ITEM
OFF TREATMENT | SORT | (kq) | (kq) COMP. CODE No
+15 2x45 . | TYPE OF PRODUCT
- <
L ,,,%CS“S OR NAME OF
=T -+
=0 é-E ﬁ CUSTOMER/PROJECT
Y— P
NOTE:— 50,38 NAME SIGN DATE TNO.OF
E— cx . Pfc DRN_|V.BAIRAVAN 31.12.09| VAR.
et BHARAT HEAVY ELECTRICALS LTD
K. = Q T o i)
FOR QUALITY REQUIREMENTS REFER LATEST APPLICABLE TDC:5:164 E%S'Ef /- UNIT- HIGH PRESSURE BOILER PLANT. CHD |S.SATHEESHKUMAR 21.12.09] —
an s - TIRUCHIRAPALLI-620014.
DCP No. [|ALTD:TS APPD: MK DCP No. |ALTD:RPS  [APPD: KRS £282>5  |DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS Ko, oF
<9
~  |cup: RPs |pT: 15.10.24 ~  |cED: ssk pT:12.06.19 | o ,EGE » VL 6@ NTS
F-05ego |CODE —
REV REV L EQoE e 320
15 SL. No. 32 INCLUDED. 14 SL. No. 31 INCLUDED. 52; 8%8 TITLE g(l)\lf)e]]g) DRAWING NO. REV
(=] o]
ZONE ZONE 280020
” " SIUD vor | 3—V—0000-06875[15

Size A3



ALL DIMENSIONS ARE IN MILLIMETRES.

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

80/8/156—0000—A—¢

‘ON DNIMVHQ
S m
SL. DRAWING No. COMP. CODE MATL. SPECN. THREAD MATL. | NET WT. 6.3/ | 3.2/
No. MAX. MIN. MAX. MIN. MAX. MIN. MARK | (Kg.)
01| 3.V.M357.95178/03 | 96 456 484 | ASTM A194 Gr.7,HT,CERTIFY | 26.97 | 26.19 | 31.17 | 29.85 | 16.03 | 14.91 5/8"—11 UNC-2B | Gr.7 0.033
02 | 3.V.M359.95178/03 | 96 456 486 | ASTM A194 Gr.7,HT,CERTIFY | 31.75 | 30.78 | 36.65 | 35.10 | 19.25 | 18.03 3/4"-10 UNC—-2B | Gr.7 0.076
03 | 3.V.N301.95178/02 | 96 456 578 | ASTM A194 Gr.7,HT,CERTIFY | 22.22 | 21.59 | 25.65 | 24.61 | 12.80 | 11.79 1/2"-13 UNC-2B | Gr.7 0.021
04 | 3.V.N304.95178/02 | 96 456 579 | ASTM A194 Gr.7,HT,CERTIFY | 41.28 | 40.09 | 47.65 | 45.62 | 25.70 | 24.28 1"-8 UNC—2B Gr.7 0.165 m
” 3O°
05 | 3.V.N309.95178/02 | 96 456 580 | ASTM A194 Gr.7,HT,CERTIFY | 46.02 | 44.60 | 53.16 | 50.85 | 28.93 | 27.41 1-1/8"-8 UN-2B | Gr.7 0.266 S 0.4
06 | 3.V.M358.95178/03 | 96 456 485 | ASTM A194 Gr.8,SH,CERTIFY | 26.97 | 26.19 | 31.17 | 29.85 | 16.03 | 14.91 5/8"—11 UNC-2B | Gr.8 0.033
07 | 3.V.N363.95178/02 | 96 456 618 | ASTM A194 Gr.8,SH,CERTIFY | 22.22 | 21.59 | 25.65 | 24.61 | 12.80 | 11.79 1/2"-13 UNC-2B | Gr.8 0.021 /\
08 | 3.V.M463.95178/02 | 96 456 654 | ASTM A194 Gr.8,SH,CERTIFY | 24.00 | 23.67 —— | 26.75 | 14.80 | 14.10 M16—6H Gr.8 0.034 ° F o 3 :‘3,
o| 3.2 1.5 —
09 | 3.V.B001.95178/02 | 96 456 656 ASTM A194 Gr.8,SH,CERTIFY —— 19.00 - 21.10 - 10.00 M12—6H Gr.8 0.018 v/
10 | 3.V.N204.95178/02 | 96 456 657 ASTM A194 Gr.8,SH,CERTIFY 31.75 | 30.78 36.65 | 35.10 19.25 18.03 3/4”—10 UNC-2B Gr.8 0.076 A ¥
Q
11 | 3.V.NH84.95178/00 | 96 465 629 | ASTM A194 Gr.7,HT,CERTIFY | 60.33 | 58.42 | 69.65 | 66.59 | 38.23 | 36.40 1—-1/2"—8UN—-2B Gr.7 0.52 g REFER NOTE—2
&L
NOTES:
1. FOR QUALITY REQUIREMENTS REFER LATEST APPLICABLE STANDARD.
2. PUNCH MATERIAL MARK(REFER TABLE) & MAKER’S MARK.
GROSS
NO DESCRIPTION MATL CODE [MATL SPECN HEAT SCRAP NWETT WT DRAWING No ITEM
0FF TREATMENT | SORT | (q) | (kg) No
TYPE OF PRODUCT
=+
REV| DATE |ALTERED M.RAMESH |rEvV| DATE |ALTERED M.S &gé‘“_ OR NAME OF RETRACED WITH REV. 07 ON 20.11.2013
08(16.06.14|cHD & APPD MS&SSK 07 (20.11.13|CHD & APPD ofe 2 °
55K & KRS 5525*@ CUSTOMER/PROJECT
Y- PaX e
DRAWING CONVERTED INTO AUTOCAD 50_._,%_3 NAME SIGN DATE I‘{?A%F
ASTM A194 Gr.8 WAS AISI 304. > oc DRN | K.P.L 13.06.96 8
SL.No.11 INCLUDED GALVANISING REMOVED FOR Gr.7 ége‘-ﬁ o BHARAT HEAVY ELECTRICALS LTD., op
2 8oEg UNIT: HIGH PRESSURE BOILER PLANT. cHp | ™ 13.06.96
DCP:801645 £ ‘5_9 3..9 TIRUCHIRAPALLI-620014. APPD |AVN 13.06.96
REV| DATE |ALTERED TRR REV| DATE |ALTERED K.P.L £235>5 [DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS o, or
Yr o+ .
28.05.01 KSR 13.06.96 AVN Qe85 R / @ :
06 CHD & APPD 05 CHD & APPD 2ob 8 gé CODE 320 JE} NTS REF. TABLE CAD: C395178
MATL.SPECN. A194 Gr.4 REVISED MATL. Gr.8 & Gr.D CHANGED 2§dv55
TO A194 Gr.7 AS SS 304. OEy 838 TITLE CARD | DRAWING NO. REV
20 >
g8dg 82 HEX. NUT 3—V—0000—-95178 |08
REFER DCN. CS: 1147 REFER CS:DCN:CS: 0585 U 01

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES.

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

08156—0000—-A—=¢

‘ON DNIMVYd 6.3 39
DIMENSIONS MATERIAL | FINISHED y y
SL.No DRAWING No. MATERIAL CODE MATERIAL SPECN. THREAD L MARK WEIGHT(Kgs.) SIZE/RATING
01. [3-V—M357-95180/02| 96 456 481 0000  ASTM A320 5/8"=11UNC—2A | 105 L7 0.164 4" /300C
02. [3-V—M358-95180,/02| 96 456 482 0000 %rELR7T,|p} 5/8"—11UNC—2A| 118 L7 0.184 6”/300C
03. |3-V—M359-95180,/02| 96 456 483 0000 3/4"—10UNC—2A | 133 L7 0.298 8”/300C
04. |[3-V—N228-95180/01| 96 456 525 0000 5/8"—11UNC—2A | 105 B16 0.164 4”/300C
05. |3-V—N229-95180,/01| 96 456 526 0000 5/8"-11UNC—2A | 118 B16 0.184 6”/300C Z9
06. |3-v—N230-95180,/01| 96 456 527 0000 3/4"—10UNC—2A | 133 B16 0.298 8”/300C : *
07. |3-V-N306-95180/01| 96 456 570 0000 5/8"-11UNC-2A | 94 | Bi1s 0.146 | CL1300:" — SIAMP MATEMARK &
o ﬂMAKER’S MARK
08. |3-V—N305-95180,/01| 96 456 571 0000 3/4"—10UNC—2A | 112 B16 0.251 10”/150C 5 _ _ _ _ _ _ _
ASTM A193 L
09. |3-V-N304-95180/01| 96 456 572 0000 -B16,QT, 1"—8UNC—2A 158 B16 0.629 10"/300C EV 3
10. |3-V=N309-95180/01| 96 456 573 0000 CERTIFY 11/8"-8UNC—2A | 180 B16 0.910 12”/300C a 2 X 45
L MAX.
11. |3=V—=N301-95180/01| 96 456 574 0000 1/2"-13UNC—2A | 68 B16 0.068 2"/150C — - ( )
12. |3-V=N262-95180/01| 96 456 575 0000 1/2"—13UNC—2A | 80 B16 0.080 2”/300C
13. |3=V=N292-95180/01| 96 456 576 0000 5/8"—11UNC—2A | 86 B16 0.134 3"/150C
14, |3-V=N266-95180/01| 96 456 577 0000 3/4"—10UNC—2A | 120 B16 0.269 12”/150C
15. |3-V—-N363-95180/01| 96 456 616 0000 Asgg SA:'% 1/2”—13UNC—2A | 80 B8 0.080 2”/300C
16. |3—V—-N364-95180/01| 96 456 617 0000 CERTIFY 5/8"—11UNC—2A | 105 B8 0.164 3”/300C
17. |3-V=N204-95180/01| 96 456 659 0000| SA307—-Gr.B 3/4"—10UNC—2A | 106 Gr.B 0.25 6”/150C NOTE
18. |3-V—N211-95180/01| 96 456 660 0000 CERTIFY 3/4"—10UNC—2A | 125 | Gr.B 0.7 6”/300C 01. FOR QUALITY REQUIREMENTS REFER LATEST APPLICABLE QUALITY PROCEDURE.
19. |3-V-N622-95180/01| 96 456 790 0000 o ,: o 11/8"_8UN—24 | 140 B16 0.7 14" /300C 02. SUITABLE RUST PREVENTIVE COATING SHALL BE APPLIED AFTER MACHINING.
20. |3-V—-C537-95180/01| 96 456 802 0000 —B16,QT, 15/8"—8UN—2A | 300 B16 3.3 12”/900C
CERTIFY
21. |3-V—C538-95180/01| 96 456 803 0000 2”"—8UN—2A 390 B16 6.3 14”/900C
22. [3-V—-M768-95180,/01| 96 456 851 0000 AgT%/ﬁTZO 5/8"—11UNC—2A | 86 L7 0.13 3”/150C
r. , ,
3-V—M769-95180,/01| 96 456 852 0000 CERTIFY 5/8"—11UNC—2A | 94 L7 #1900 &
23. / / 0.15 6"/150C DRAWING REDRAWN WITH REV.13 ON 06.06.2016
24. |3-V=NG10-95180 96 465 375 0000 11/8”—8UN-2A | 200 B16 0.98 20"/300C
25. |3—-V—NH84-95180 96 465 628 0000| ASTM é&?lgm’ QT 1 1/2°_8UN-2A | 220 B16 1.96 32°/150C| | — _ — — — — — — -
26. |3-V—H972-95180 96 600 039 0000 1/2"=13UNC—2A | 95 B16 0.09 1/2”/3000C| | no HEAT ScrRAP| NET |GROSS e
DESCRIPTION MATL CODE MATL SPECN WT WT DRAWING No
OFF TREATMENT | SORT | (yq) | (kg) N o
s TYPE OF PRODUCT
< © -
.@%Eog OR NAME OF CS
£o é-g*a CUSTOMER /PROJECT
C N >0
o©° Be : NAME SIGN DATE |NO.OF
=08 7
c> 2S5 Wer s DRN |T.R.R.MURTHY 27.09.99 | VAR.
25075 177 BHARAT HEAVY ELECTRICALS LTD.,
o SoE=g UNIT: HIGH PRESSURE BOILER PLANT, CHD |N.DHANAPAL 27.09.99
5 a@ 6 8 365-121 TIRUCHIRAPALLI-620014. APPD K.S.RAMAN 27.09.99
= <
REV| DATE ALTERED BAJITH KUMAR -9%)9%6 DEPT SCALE WEIGHT (KG) REFERENCE INFORMATIONS pII;;EMoSF
13 | 06.06.16 MS & KRS =852 = 6@
.06.16/CHD & APPD 2052862
=05 £ g |CODE 394 NTS REF TABLE CAD: F395180
8 gjsgg TITLE CARD | DRAWING NO. REV
=~ ()]
SL.NO: 26 INCLUDED TN STUD CODE
O
280552 oo | 3=V—0000-95180) 13

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED

DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

GO/0¥1L1—0000—A=¢

‘ON ONIMVEQ
SL MATL. DIMENSIONS MATERIAL] FINISHED
No. |  DRAWING No. MATERIAL CODE 1 gpgch. THREAD L MARK | WEIGHT(Kgs.) SIZE/RATING
8.3 3.2
01. | 3-v-N025-17140/02{ 96 456 378 0000 5/8 —11UNC—2A 86 B7 0.134 3' /150 V/ / <
02. | 3-V~N001-17140/02| 96 456 379 0000 5/8 ~11UNC—2A 94 B7 0.146 4 /150 , 6"/150
03 | 3-v-N073-17140/02| 96 456 382 0000 1/2" —13UNC~2A 68 B7 0.068 2" /150
04 | 3-v-N081-17140/02| 96 456 383 0000 1/2’—13UNC—2A 80 B7 0.08 2" /300
05 | 3-v-N009-17140/02} 96 456 384 0000 E‘E > | 5/8'~11UNC—2A 105 B7 0.164 8'/150,3 /300,4" /300 | STAMP MATL.MARK
= - - REFER TABLE 3.2
06 |3-V-NO17-17140/02| 96 456 385 0000 @i | 5/8-11UNC-2A 118 B7 0.184 6 /300 -
<C [
07 |3-V—N057—17140/02} 96 456 386 0000 = | 3/4-10UNC-2A 112 B7 0.251 10" /150 N _ _ _ _ _ _He é
2] X
08 |3-V-N041-17140/02| 96 456 387 0000 < 3/4” —10UNC—2A 120 B7 0.269 12" /150 F
09 | 3-V-N089—17140/02| 96 456 388 0000 3/4" ~10UNC—2A 133 | 87 0.298 8" /300 2 X 45
10 | 3-V-N065-17140/02| 96 456 389 0000 1" —BUNC—2A 158 B7 0.629 10" /300 L
11 | 3-V-N105-17140/02| 96 456 390 0000 11/5—8UN-2A 180 B7 0.910 12° /300
12 | 3-V-N106-17140/02{ 96 456 391 0000 1174 —8UN-2A 140 | 87 0.710 12" /300
13 | 3-v-5183-17140/02| 96 456 437 0000 11/, ~8UN-2A 195 B7 1.23 4" —900C FV
14 | 3-V~C329-17140/02| 96 456 436 0000 11/ -8UN-2A 205 B7 1.05 4" /900
15 | 3-v-C538-17140/01| 96 456 799 0000 1%/ ~8UN-2A 250 B7 2.7 20" /900
16 | 3-V_T419-17140/01| 96 456 825 0000 [Tt | 1'/g —BUN-2A 170 B7M 0.90 3'—900C FV NOTE S
Tk o "
01. FOR QUALITY REQUIREMENTS REFER LATEST APPLICABLE QUALITY RROCE@;RE,;‘,
02. SUITABLE OIL PRESERVATIVE SHALL BE APPLIED AFTER MANUFACTURE.
GROSS
! e DESCRIPTICON MATL CODE |UATL SPECN HEAT SCRAP NWET? RWT DRAWING No ITEU
OFF TREATMENT | SORT | (yq) | (kg) No
- TYPE OF PRODUCT
%% » .
0505 | OR NAME OF C S DRG. RETRACED WITH REV.05 ON 10.06.99
é&%é.s% CUSTOMER/PROJECT ' ' e
§%,.%8 NAME SIGN OATE  THOOF
sELit BHARAT HEAVY ELECTRICALS LTD.[oRN ITRRMURTHY (7% £ <—#410.06.99) VAR
*gg':,.s;éj UNIT: HIGH PRESSURE BOILER PLANT. CHD_|R.VASANTH g(, 10.06.99
5950 | 365-121 TIRUCHIRAPALLI .620014. aoro [Ksravan | W~ T10.06.99
Revl pATE  |ALTERED <77 L. L ——5; Egg%:‘?; DEP'I;JL >< SCALE WEIGHT (KG). |REFERENCE INFORMATIONS No. OF
05 [10.06.99cHp & AppD W 7| 205252 E}@ NTS REF TABLE
. F_ 85 E g |CODE 595 CAD:C317140
GALVANISING REMOVED Z gW B E [THE CARD |DRAWING NO. REV
PExravd CODE
2 >
380532 STUD o, | 3-v=0000-17140 |05
REFER DCN.CS:/0/2.

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.
0L11E—=0000—-A—=¢
‘ON DNIMVIA
WEIGHT *
SLNo|  DRAWING No. MATL. CODE MATERIAL SIZE L |IN Kgs. | MATL.MARK 12v.7 / 3.v2/
01 | 3-vV—0001-31170 96 465 786 0000 1/2"—13UNC—2A | 80 0.08
02 | 3-vV—0002-31170 96 465 815 0000 5/8"—11UNC—2A | 86 0.13
3%
03 | 3-V—0003-31170 96 465 797 0000 5/8"-11UNC—2A | 105 | 0.16 i AV
” LlJ
04 | 3-V—0004-31170 96 465 816 0000 5/8"-11UNC—2A | 118 | 0.18 N - - _ - - "
n
05 | 3-V-0005-31170 96 465 817 0000 3/4"=10UNC—2A | 120 0.26 | STAMP "MATL.MARK
06 | 3-V—0006-31170 96 465 818 0000 - 3/4"—10UNC—2A | 133 | 0.29
2 X 45°

= ” ——{—t
07 | 3-vV—0007-31170 96 465 819 0000 @© 7/8"—9UNC—2A | 150 | 0.45

m B8MA |_:|:1.5
08 | 3-V—0008-31170 96 465 820 0000 pY E 7/8"—9UNC—2A | 120 | 0.36 - -

—xx
09 | 3-V—0009-31170 96 465 804 0000 < u 1"—8UNC—2A 135 | 0.53

=
10 | 3-v—0010-31170 96 465 821 0000 Q 1"—8UNC—2A 158 | 0.62
11 | 3-v=0011-31170 96 465 822 0000 1"—8UNC—2A 170 | 0.67
12 3—V—0012-31170 96 465 801 0000 1 1/8"—8UN—2A | 140 0.71
13 3—-V-0013-31170 96 465 823 0000 1 1/8"—8UN—2A | 180 0.90
14 | 3-v-0014-31170 96 465 824 0000 1 1/4°-8UN-2A| 215 | 1.32 NOTE
15 | 3-V-0015-31170 96 465 825 0000 1 1/4"-8UN—2A| 250 1.54

01. FOR QUALITY REQUIREMENTS: REFER LATEST APPLICABLE PROCEDURE.

16 | 3-V-0016-31170 | 96 465 881 0000 1 1/4’-8UN-2A| 180 | 0.97 02. SUITABLE OIL PRESERVATIVE SHALL BE APPLIED.

REV| DATE

ALTERED R.P.SINGH

01 [31.08.18|CHD & APPD SSK & KRS

SL. No.

16 INCLUDED.

NO NET [GROSS
DESCRIPTION MATL CODE (MATL SPECN HEAT SCRAP wT WT DRAWING No ITEM
OFF TREATMENT [SORT [ (yq) | (kg) No
e TYPE OF PRODUCT
< O
,E55% | OR NAME OF
=T+
S ég*g CUSTOMER/PROJECT
§5_% 0 NAME SIGN DATE |NO.OF
= DRN |R.P.SINGH 23.01.18 | VAR.
é%g"ﬁ o BHARAT HEAVY ELECTRICALS LTD.
25 =5 UNIT: HIGH PRESSURE BOILER PLANT. CHD |S.SATHEESKUMAR 23.01.18
a0 6 365-121 TIRUCHIRAPALLI-620014. APPD | K.RAJASEKARAN 23.01.18
£285>5 |[DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No. oF
o-pln_—: ®E % VL \ 6@ ITEMS
2]
F Q5 g5 |CODE o 0 NTS REF.TABLE
EpLc 2
Zo" 35 E [TiTE CARD |DRAWING NO. REV
E52 870 CODE
20T >
<oWoD
S88gde STUD Yol | 3-V—0000-31170 |01

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES.

FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE

REFER RELEVANT QCP / QP.

L1 1E£—0000—A—¢

"ON DNIMVYQ
S e
SL. DRAWING No. COMP. CODE MATL. oD MATL. | NET WT. 12.5 3.2
No. SPECN. | MAX. MIN. MAX. MIN. MAX. MIN. MARK | (Kg.) v/ V/
01 | 3-v—-0001-31171 96 465 787 0000 2222 | 21.59 | 2565 | 24.61 | 12.80 | 11.79 1/2"-13 UNC -2B 0.02
02 | 3-v-0002-31171 96 465 798 0000 | < 26.97 | 26.19 | 31.17 | 29.85 | 16.03 | 14.91 5/8"-11 UNC —2B 0.03
0
03 | 3-V—0003—-31171 96 465 826 0000 f . 31.75 | 30.78 | 36.65 | 35.10 | 19.25 | 18.03 3/4"-10 UNC -2B 0.08
S &
04 | 3-V—0004—31171 96 465 827 0000 | . & | 3652 | 35.41 | 42.16 | 40.37 | 22.47 | 21.16 | 7/8"-9 UNC —2B | B8MA | o1 mo’
O e
05 | 3-v—-0005-31171 96 465 802 0000 é 41.28 | 40.01 | 47.65 | 45.62 | 25.70 | 24.28 1"—8 UNC —2B 0.17 S 0.4
<
06 | 3-v—0006—31171 96 465 803 0000 46.02 | 44.60 | 53.16 | 50.85 | 29.93 | 27.41 1 1/8"-8 UN —2B 0.22 |
07 | 3-v—0007-31171 96 465 828 0000 50.80 | 49.23 | 58.65 | 56.11 | 31.78 | 30.15 | 1 1/4"-8 UN —-2B 0.27
Q % @)
®
) I - N
o 3v2/ 1.5 —
R L
STAMP MAT. MARK (REF. TABLE)
MAKERS MARK.
1. FOR QUALITY REQUIREMENTS REFER LATEST APPLICABLE QUALITY PROCEDURE.
2. SUITABLE OIL PRESERVATIVE SHALL BE APPLIED. - - - - - - - - - -
GROSS
No DESCRIPTION MATL CODE |[MATL SPECN HEAT SCRAP NwETT WT DRAWING No ITEM
OFF TREATMENT [ SORT | (kg) | (kg) No
e s TYPE OF PRODUCT
< O
,E°5% | OR NAME OF
._I-l-‘
s ég*g CUSTOMER/PROJECT
Y= N
60_.% 8 NAME SIGN DATE I\{?A%F
> Lt DRN | R.P.SINGH 23.01.18 .
EEE"G o BHARAT HEAVY ELECTRICALS LTD.,
2 é‘—' ££ UNIT: HIGH PRESSURE BOILER PLANT. CHD |S.SATHEESKUMAR 23.01.18
o ‘12 69 365-121 TIRUCHIRAPALLI-620014. APPD | K.RAJASEKARAN 23.01.18
REV| DATE |ALTERED kS EE*‘:E DEPT L SCALE WEIGHT (KG). | REFERENCE INFORMATIONS xo. or
CHD & APPD L5052 @ .
225882 000 320 e NTS REF. TABLE
gﬁms%g TITLE CARD |DRAWING NO. REV
~ E; w70 g CODE
532 ° »
[}
388282 HEX NUT 5o | 3-V—0000—-31171|0

Size A3
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PLANT STANDARD

” [l Rev. No. 03

HPBP TIRUCHIRAPPALLI PAGE 1 of 3

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

STUD BOLTS FOR TEMPERATURE USE
(For temperatures of medium up to 425°C)

1.0 SCOPE

1.1 Covers the requirements for Stud Bolts for use in medium of temperature 425°C in
the size range M12 to M39x3.

2.0 SPECIFICATION AND REFERENCE STANDARDS

Dimensions and Preferred sizes Fig 1 & Table 1 of this standard

Preferred length-size combination | Table 1 of this standard

Tolerance Product grade A

Indian standard | IS: 1367 (part 2)
Thread Pitch Table 1 of this standard

Tolerance 69

Indian standard IS: 4218 Part 3, IS: 14962 Part 2 & 3

: Steel according to ASTM A193-B7 Certified in
Material .
quenched and tempered condition

Manufacture Thread rolling up to M24
Mechanical Properties As specified in ASTM A193 — B7
Marking All studs shall be stamped B7 on any one side

Studs shall comply with TDC:5:164 in respect
General requirement of requirements not covered in this standard
except cadmium plating.

Approved
Revisions: Brought up to date STANDARDS SECTION
HPBP, TIRUCHIRAPPALLI
Rev. No. 03 Amd. No. Reaffirmed Prepared Issued Dt of 15 Issue
Dt. 06.04.2022 | Dt. Year: STANDARDS | STANDARDS Dec 1986
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2.1 Referred standards (only the relevant parts of the current versions are applicable)

IS: 1367 Part 2 Technical supply conditions for threaded steel fasteners.

IS: 1368 Dimensions for ends of parts with external ISO metric threads.
IS: 4218 Part 3 ISO metric screw threads

ASTM-A193 Specification for alloy steel and stainless bolting material for

high temperature service.
TDC: 5: 164 TDC for alloy steel studs to specification ASTM A193 Gr
B7/B7m/B16 oil field equipment.

S: 14962 (Part 2 & 3) ISO General Purpose Metric Screw Threads - Tolerances

3.0 DESIGNATION

A grade - A stud to this standard of thread size M16 and nominal length 90mm shall

be designated as:
3.1 On Drawings:
1) Material specification column: A 193 B-7
2) Description column : STUD BOLT GR A T425 M16x90
3) Drawing number column :BPS 41117
4) Material code column 14111716090
3.2 Ordering Description

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

Stud M16x90 BPS:41117-A-ASTM-A193-B7
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4.0 ADDITIONAL INFORMATION

41  Copies of the following standard and TDC: 5: 164 shall be enclosed along with the
purchase order.

FIG. 1, DIMENSIONS FOR STUD BOLTS
(All dimensions are in millimetres)

30° Egé V/( V/)

o - - -

‘u’ according to IS:1368

TABLE | PREFERRED LENGTH - SIZE COMBINATION FOR STUD BOLTS
(All dimensions are in millimetres)

Thread
Size Nominal Length (1)
¢ 60 l 70 | sol 920 | 100 |110 | 120 | 130 | 140 | 150 ] 160 [ 170 | 180 lzoo ‘zzs |240 |zso | 280
Weights
M12 62 [70.9 l
M16 1359 |151.7 183.3] 1 357.1
M20 2219 280.9 303
M24 390.4 496.9 603.4
(M27) 591.4 770.8
M30 7229 832.4
(M33) 208.6
(M39x3) 1875.7

NOTE:

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

3. Sizes in brackets are non-preferred.




ALL DIMENSIONS ARE IN MILLIMETRES.

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

62/.0Z2—0000—A—C LI DRAWING No. COMP. CODE | ntey DIMENSIONS WT(KG) 12%/ »’9
"ON DNIMVHQ : MDxP-6g | L K
EE DRAWING No. COMP. CODE glPA&N DIMENSIONS WT(KG) 26 | 3-V-0026-20729,/02 | 964524450000 M30x3 | 185 | 3 1.03
: MDxP-6g | L | K 27 | 3-V-0027-20729,/02 | 964524460000 M30x3 | 280 | 3 1.55
01| 3-V-0001-20729/02 | 964524410000 M30x3 | 185 | 3 1.0 28 | 3-V-0028-20729,/02 | 964524470000 M42x3 | 440 | 3 4.79
02 | 3-V-0002-20729/02 | 964524420000 M30x3 | 280 | 3 1.55 29 | 3-V-0029-20729/02 | 964524480000 M48x3 | 520 | 3 7.39
03 | 3-V-0003-20729,/02 | 964524430000 M42x3 | 440 | 3 4.79 30 | 3-V-0030-20729/02 | 964526860000 M20x2.5 | 195 | 2.5 0.48
04 | 3-V-0004-20729/02 | 964524440000 M48x3 | 520 | 3 7.59 31 | 3-V-0031-20729/02 | 964527060000 M30x3 | 270 | 3 1.49
05 | 3-V—0005-20729/02| 964526850000 M20x2.5 | 195 | 2.5 0.48 32 | 3-vV-0032-20729,/02 | 964527340000 M36x3 270 | 3 2.04
06 | 3-V-0008-20729/02 | 964527050000 M30x3 | 270 | 3 1.49 33 | 3-V-0033-20729,/02 | 964527350000 E M36x3 | 500 | 3 3.78
07 | 3-V-0007-20729/02 | 964527260000 M36x3 | 270 | 3 2.04 34 | 3-V-0034-20729/02| 964527360000 | &1 | M36x3 | 310 | 3 2.34
08 | 3-V—-0008-20729/02| 964527270000 | »- | M36x3 | 500 | 3 3.78 35| 3-V-0035-20729/02 | 964527370000 | & | M20x2.5 | 165 | 2.5 0.52
09 | 3-V-0003-20729/02| 964527280000 | & | M36x3 | 310 | 3 2.54 36 | 3-V-0036-20729/02| 964527380000 | © | M22x2.5 | 180 | 2.5 0.54
10 | 3-V-0010-20729,/02 | 964527290000 z M20x2.5 | 165 | 2.5 0.52 37 | 3-V-0037-20729,/02 | 964527390000 § M24x3 190 | 3 0.68
11| 3-V-0011-20729/02 | 964527300000 i M22x2.5 | 180 | 2.5 0.54 38 | 3-V-0038-20729,/02 | 964527400000 M24x3 210 | 3 0.75
12 | 3-V-0012-20729/02| 964527310000 | 2 | M24x3 | 190 | 3 0.68 39 | 3-V-0039-20729,/02 | 964527410000 M24x3 | 250 | 3 0.89
13 | 3-V-0013-20729/02 | 864527320000 M24x3 | 210 | 3 0.75 40 | 3-V-0040-20729/01 | 964534260000 M12x1.75] 90 | 2 0.09
14 | 3-V-0014-20729,/02 | 964527330000 M24x3 | 250 | 3 0.89 41 | 3-V-0041-20729/01 | 964534270000 M16x2 | 125 | 2 020 |\ o7ES—
15 | 3-V-0015-20729/01| 964534230000 M12x1.751 90 | 2 0.09 42 | 3-V-0042-20729/01 | 964534280000 M20x2.5 | 150 | 2.5 047 | T
16 | 3-V-0016-20729/01 | 964534240000 M16x2 | 125 | 2 0.20 43 | 3-V-0043-20729 | 964651700000 M42x3 | 220 | 3 2.4 ' ?xtni/;LLlngABRLEEQLgﬁimﬁo?x“lhs%ugoTuER o
17 | 3-V-0017-20729/01 | 964534250000 M20x2.5 | 150 | 2.5 0.47 44 | 3—V—0044—20729 964660070000 M39x3 480 | 3 4.5 * 2. PUNCH MATL.MARK BBZGFCEERAL?Z&%{;ND
18 | 3-V-0018-20729 | 964651670000 M42x3 | 220 | 3 2.4 45 | 3-V-0045-20729 | 964652610000 M39x3 | 240 | 3 2.2
19 | 3-v-0019-20729 | 964660060000 M39x3 | 480 | 3 4.5 46 | 3-V-0046-20729 | 964652620000 M39x3 | 280 | 3 2.6
20 | 3-V-0020-20729 964653440000 M39x3 | 240 | 3 2.2 47 | 3-V-0047-20729  |964654090000 M42x3 | 340 | 3 3.5
21| 3-v-0021-20729 964653450000 M39x5 | 280 | 3 2.6 48 | 3-V-0048-20729 | 964654150000 M27x3 | 180 | 3 0.8
22 | 5-V-0022-20729 | 964654080000 M42x3 | 340 | 3 3.5 49 | 3-V-0049-20729 | 964655740000 M33 220 | 3.5 15
23 | 3-v-0023-20729 | 964655060000 M48x3 | 300 | 3 4.20
24 | 3-V-0024-20729 | 964654870000 M30 240 | 3 1.3
25 | 3-V-0025-20729 | 964655080000 M33 220 | 35 1.5
* & 3@/ é/;? SSF DESCRIPTION MATL CODE [MATL SPECN TREHAETAMTENT SSCORRATP (Nv:E;T) G(er;)gTS)S DRAWING No ILiM
o 2% TYPE OF PRODUCT
_ _ _ _ _ _ _ _ i ,2°55% | OR NAME OF
3 <@ éi % | CUSTOMER/PROJECT
§°_% 3o o NAME SIGN DATE |NO.OF
K K sEaE" BHARAT HEAVY ELECTRICALS LTD, [2RN [V.BAIRAVAN 19.5.04) VAR
L gebss i UNIT: HIGH PRESSURE BOILER PLANT. cHD |K.RAJASEKARAN 15.3.04
sansg 365—121 TIRUCHIRAPALLI-620014. APPD |M.RAJAKUMAR 15.3.04
REV| DATE |ALTERED GANESH REV| DATE |ALTERED GANESH < §§%§ | DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No_op
13]28.05.13|CHD & APPDK.RAJASEKARAN | 12[14.03.13|CHD & APPD M.RAJAKUMAR ggg g ég GODE 3, AN 6@ NTS REF. TABLE CAD REF:—T320729
SL. No. 49 INCLUDED. SL. No. 25 INCLUDED. 2§d8% g' TITLE CARD DRAWING NO. REV
% gg 903 CODE
STUD 5o 3=V—0000-20729|13

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES.

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

L1/0—0000—A—=¢

12%/3%/

‘ON DNIMVYIA
S S Z DIMENSIONS FINISHED L. L3 DIMENSIONS FINISHED
DRAWING NO. T COMP.CODE DRAWING NO. £ COMP.CODE
NO. =% Md| P | H | B| c|ed| Wik NO. <2 Md| P | H| B| C|ed]| WIkg)
01. | 3-v—0001-20717 96 452 160 0000| M22| 25|18 | 32 | 37| 31 | o0.07 09. | 3-V-0009-20717/1 96 452 309 0000|M22| 25|18 | 32| 37| 31| 0.07
02. | 3-v-0002-20717 96 452 161 0000| M30| 3 |24 | 46 |53.1| 44 | 0.21 10. | 3-v—=0010-20717/1 96 452 310 0000|M30| 3 |24 | 46 |53.1| 44 | 0.21
03. | 3-V-0003-20717 96 452 312 0000| M42| 3 |42 | 65| 75| 62 | 0.29 11. | 3-v=0011-20717/1 96 452 311 0000|M42| 3 |42 | 65| 75| 62 | 0.29
/e\
04. | 3-V-0004—20717/1 96 452 450 0000| M3a| 4 |32 |ed®| 65| 55 | 0.24 12. | 3-v-0012-20717/1| > |96 453 058 0000|M52| 3 |52 | 80 |92.4| 77 | 1.2
=
05. | 3-V-0005-20717 > |96 452 688 0000| M5 | 0.8 |4 | 83| 92| 7 0.01 13. | 3-V=0013-20717/1 % 96 460 647 0000|M30| 3 |30 | 46 |53.1| 44 | 0.23
06. | 3-V—0006—20717 |96 452 932 0000| M48| 3 |48 | 75 [86.5| 72 | 0.94 14. | 3-v=0014-20717/2| ~ |96 453 203 0000|M39| 4 |32 |go®| 65| 55| 0.24
O 5
07. | 3-v-0007-20717 ~ |96 453 057 0000| M52| 3 |52 | 80 |92.4] 77 | 1.2 15. | 3-V-1793-20717/1| 1 |96 460 741 0000|M42| 45|42 | 65 | 75| 62 | 0.29
N [e)]
08. | 3-V-0008-20717 ;' 96 460 645 0000| M30| 3 | 30 | 46 |53.1| 44 | 0.23 16. | 3-V—0016-20717/1| < |96 453 357 0000|M22| 2.5 |22 | 32 | 37 | 31| 0.09
17. | 3-v—-0017-20717 < |96 453 358 0000| M22| 25|22 | 32 | 37| 31| 0.09 19. | 3-V-0019-20717/1 96 466 009 0000 M39| 3 |39 |g®| 65| 55| 0.20
18. | 3-v—0018-20717/1 96 466 008 0000| M39 39 |6 65| 55| 0.2 21 | 3-V=3237-20717 96 465 275 0000| M33| 3.5| 33 | 50 |57.7| 49| 0.32
20 | 3-V-3234-20717 96 465 274 0000| M33| 35| 33 | 50 |57.7| 49| 0.32
W NOTES:—
Q 05 o O 01. LATEST APPLICABLE QUALITY WORK INSTRUCTION SHALL BE
T e 11 5 ( § FOLLOWED IN ALL RESPECTS.
& 2
< <
MdXP—6H _ _ _ _ _ _ N _ _
A NO HEAT SCRAP| NET |GROSS ITEM
30 30, OFF DESCRIPTION MATL CODE |MATL SPECN TREATMENT SORT (VI{';) (I!lgT) DRAWING No No
- TYPE OF PRODUCT
H < O E\
,Ec8s5 | OR NAME OF
L% c
£@3Sy | CUSTOMER/PROJECT
53£3: o NAME SIGN DATE [NO.OF
>~ 0¢c ; 3. g
S5 BHARAT HEAVY ELECTRICALS LTD., [PRN{YARTHUR 17.3.07
goheg UNIT: HIGH PRESSURE BOILER PLANT. cHD K-RAJASEKARAN 17.3.07
g ag 6-8 TIRUCHIRAPALLI-620014. APPD MRAJAKUMAR 17307
REV| DATE |ALTERED R.P.SINGH REV| DATE |ALTERED M.SRINIVASAN Eé’é%ﬁ DEPT SCALE WEIGHT (KG). | REFERENCE INFORMATIONS no_or
06 [04.11.17|CHD & APPD SSK & KRS 05 [10.05.08 [CHD & APPD K.S.RAMAN gggg E? CODE \ 6@ NTS CAD REF: T320717
LHOER PT40
Z g5 E [TmE CARD |DRAWING NO REV
DIMENSIONS 60 WAS 56 FOR M39| s NO. 20 & 21 INCLUDED. %gg 258 CODE '
9 [}
3ousge NUT o 1I3—V—0000-20717|06
DCP NO.802298

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES. FOR TOLERANCES OF UNTOLERANCED DIMENSIONS DURING MANUFACTURE REFER RELEVANT QCP / QP.

6/9GC—0000—A—=¢&

NET WT

‘ON DNIMVHQ 12.5 3.2
DIMENSIONS V// V/

. SPECN.
DRAWING NO. COMP. CODE MATL MD | P ] S H K X x1 | ” sd | oD | B c (Kgs) REMARKS
ASTM A193 B8M
3-V—0001-25679 964657700000 CERTIFY Mi6| 2 |55 |55 |10 | — | 4 6 |06 |16 | 23 | 24 [27.7 0.116
3.2
—7
= N v g / \ O
S - | S
= - - — ¢ + 2
= / s = \/ =
. NOTES:
g/ X S K B 1. * PUNCH MATERIAL MARK B8M FOR A193 B8M.
* = 2. QUALITY REQUIREMENTS SHALL BE AS PER LATEST
H L TDC.5:164
R
o ‘7’—3/
2 «ID; :I(:F DESCRIPTION MATL CODE [MATL SPECN HEAT SCRAP NwETT GRV?TSS DRAWING No ITEM
S _ _ _ _ _ _ ] a TREATMENT [SORT | (ygq) | (kg) No
=<
o / S L TYPE OF PRODUCT
<C < O E\
w%‘:o“c—) OR NAME OF
<&@ é-E % | CUSTOMER/PROJECT
0 X1 5% .35 NAME SIGN DATE |NO.OF
* ~— o> OF DRN | R.ANITHA 01.09.16| VAR
H S X 0585, BHARAT HEAVY ELECTRICALS LTD.,, ==
"g 8-'] £ UNIT: HIGH PRESSURF BOILER PLANT. CHD [S.SATHEESKUMAR 01.09.16
IN CASE OF FULL THREAD ,6 0_9 5.8 TIRUCHIRAPALLI-620014. APPD K.RAJASEKARAN 01.09.16
REV| DATE |ALTERED  D.JEYASR E§§%§ - SCALE WEIGHT (KG). | REFERENCE INFORMATIONS o, or
01 08.08.17|CHD & APPD SSK & KRS | 205852 6@ / _
F_WTER
DRAWING UPDATED z SL”E*GE CARD |DRAWING NO. REV
ggggvo BOLT CODE
D0 >0
<oWoO
OvT oS vor |3—V—0000—25679|01

Size A3




ALL DIMENSIONS ARE IN MILLIMETRES.

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

9¢02¢—0000—A—=¢

"ON ONIMVYQ
DIMENSIONS SUGGESTED
Ella DRAWING No. MATL. SPECN. | COMP. CODE NET SSCORSTP SIZE/RATING SIZE GROSS TOA DRG.NO.
WT(kg) MDXP—6H | ¢D1] oD2] ¢D3[ oD4| eD5] H [ H1 [ H2 [ H3 | Ha [ w (RAW WATL) | WT
01|3-V-L802-22026/1 [SA105—-NR 931140370000 | 1.51 10 $90 X 57 2.9
INER) M48 X 3 88 | 53 | 41 49 | 58 | 50 | 33 5 7 8 75 | 12"/150C 4—-E46697
02 | 3—V—=7080-22026 F316 SH 932032770000 | 1.51 46 $90 X 57 2.9
03 | 3-V-1803-22026/1 931140380000 | 2.1 10 M56 X 3 98 | 61 | 51 | 57 | 70 | 58 | 38 6 9 10 | 85 | 16"/150C 100 X 65 4.0 4-E46698
SAT05—-NR
04 | 3-V-1804-22026/1 931140390000 | 5.57 10 MBO X 3 140 85 | 71 81 | 95 | 76 | 56 6 9 10 | 120 24”/150C $140 X 85 10.3 4—-E46702
05 | 3-V-1805-22026/02 = 931140400000 | 2.7 20 MB4 X 3 10| 72 | 56 | 65 | 85 | 63 | 43 6 9 10 | 95 | 18"/600C 110 X 70 5.2 4-£70594
06 | 3-V—-L801-22026/02 g 931140360000 | 0.76 20 M36 X 3 68 | 41 | 31 | 37 | 45 | 40 | 23 S 7 0 60 | 8”/300C 870 X 47 1.2 4-E46696
'_
07 | 3-V-1808-22026/01 § E 931145410000 | 2.1 20 M56 X 3 98 | 61 | 31 57 | 70 | 58 | 38 6 9 10 | 85 | 16"/150C 100 X 65 4.0 4-£46698
| <<
08 | 3-V-L807-22026/01 N 5 931145490000 | 1.51 20 M48 X 3 gg | 53 | 41 | 49 | 58 | 50 | 33 5 7 8 | 75 [ 12"/150C 90 X 58 2.9 4-E46697
= >
09 | 3-V-1809—-22026,/01 2 S| 931145500000 | 5.57 20 MBO X 3 140 85 | 71 81 | 95 | 76 | 56 6 9 10 | 120 24”/150C 8140 X 84 10.2 4-£46702
[a g
[a
10 | 3-V-1806—-22026 9 o 931145510000 | 0.76 10 M36 X 3 68 | 41 | 31 37 | 45 | 40 | 23 S 7 0 60 | 8”/300C 870 X 47 1.4 4-£46696
= =
11| 3-V-L705-22026/01 & 931148320000 | 1.69 10 MBO X 3 1051 61 | 51 | 61 | 70 | 60 | 40 6 9 10 | 90 | 20"/150C,300C| @105 X 67 4.6 4-E46699
12 | 3-V-L706-22026/02 = 931148330000 | 1.69 20 MB0O X 3 105 61 | 51 61 | 70 | 60 | 40 6 9 10 | 90 | 16"/300C 105 X 67 4.6
M
13| 3-V-L751-22026/02 o 931148340000 | 7.4 20 M90 X 2 1551 96 | 81 | 91 | 105| 88 | 68 6 9 10 | 135 24”/600C $155 X 95 14.1 4-E68415
~N
14 | 3-V-1793-22026/01 EI 931171810000 | 9.0 20 M120 X 3 170 1281 111 121] 135| 105| 82 8 10| 12| 155 32"/600C 170 X 112 | 20.0 -
N
15| 3-V-L791-22026/01 g 931172440000 20
9.1 M120 X 3 180 1281 111 121] 135 115| 92 8 10 | 12 | 160| 32"/150C 180 X 122 | 24.4 -
16 | 3-V-L789-22026 A105 NR 931172430000 10
8D5
9D4 ~
2 : :
{\? 903 2 12y / 32 NOTE:
|
: \ 01. SHARP CORNERS ARE TO BE ROUNDED OFF.
Te] N |
- o
|
‘ N O WEAT ScrRAp| NET [6ROSS TEM
MDXFI)_6H /3&2 0FF DESCRIPTION MATL CODE [MATL SPECN TREATMENT SORT (ﬁ;) (lrlgT) DRAWING No No
3 202 " e TYPE OF PRODUCT
D1 - ;‘(85% OR NAME OF DRAWING REDRAWN ON. 06.03.2014
oL,
SECTION-AA o 8<% | CUSTOMER/PROJECT
/\?‘ 334_4%\:1? NAME SIGN DATE  |NO.OF
’ggd%'g BHARAT HEAVY ELECTRICALS LTD, [PRN | MP.S 06.08.92| VAR
! goheg UNIT: HIGH PRESSURE BOILER PLANT. CHD | P.RK 06.08.92| —
p § 5_9 B ° 365-121 TIRUCHIRAPALLI 620014. APPD | SK 06.08.92
o -+ — . .UQO.
e L - REv] DATE  |ALTERED  S.SARANYA | £ gé%é DEPT | SCALE WEIGHT (KG). | REFERENCE INFORMATIONS No. oF
08(6.3.14 SK&KRS | 2or 053 @
' DRAWING No.3-V-Z080-22026| Z 635 £ [FriE CARD |DRAWING NO. REV
g Exgo 3 CODE
INCLUDED 385 > 0
398532 DISC NUT .. |3-V—0000-22026/08

Size A3




If\f\l‘\ mol

TR-DG-2-V-0000-01927 T P
FIRST ANGLE PROJECTION (ALL DIMENSIONS : f MlLL!METRES) Iy .
CPRPORATE DRG 1D - - - T T 4; — 3 2 [ 1
2 o OR TOL. DF 0”7'0L£‘RAA/C£’.D DIMEA/&/WVS DUYRING MANUFACTURE REFER RELEVANT &CP/&P.
/()/L86l O-0000-A-2 r/ il , /
s |z CY ‘!‘
> o N 2
<5 N ONIMVYQ ;
b 4 4 ; '
- X i
(E i 1
| J / Y
<ol , —
EEE . RAW MATERIAL DETAILS WT IN kg [Md 97| - I L c £ IN ¢d2 STUD Size |SCRAP APPLICABLE TYPE NOS. REMARKS S No. F
588 SNO.| REVISED DRG.NO. COMP. CoDE | 4ATERIAL SPECIFICATION SIZE CODE GROSS Wt | NET wt il DEGREES SORT
EEy 1 ' . 22
i35 22 |2-v-1386-01927 |93 058 6670000 |ASTM:A193 Gr-87 %32 X145 15039087 0,916 | 0,629 M2?[ ( 140 | 3,5 | 30 - M27 X140 | 20 1386,13%3 o
R - - -
£ | 23
fel @ | 23 |2-v-1450 -01927 - ASTM A193-B 8M Z16 X 80 0.13 | 0.062 I MiZ A i R mEATE LR - -
]
L 24 -
';',g_"‘ — @| 24 |2-v-1451-01927 - ASTM: A193-B 8M @ 25 X 120 0.46 0.270 [M20 | 16 [110 3 30 13| M20 X110 | 46 1451,1452 ,1453,1454 |
352 S . _
3 - . - ‘ 25
?:2 @ 25 |2-Vv-B00S ~01927/0, 93 100 359 0000 | ASTM:AI193-GvB7 @ 40 X230 / 15 039 116 2.27 1.66 [M36X3 220 4 30 M36 X3-220 | 20
'i'di' % 280 - 26
zhE RYR . - 15 039 116 | 267 '| +96 M3I6X3| - 269 4 30 - M36X3-260 | 20
;;ﬁ @@. 26 [2-v-B006 0192%2 93 100361 0000 | ASTM A193-Gv B7 B40 X 270 R Los 2k 2% ;'
H3k ' - 27
§§= 27 2-v-eoo7-o1927/f), 93 100 3630000 | ASTM ~A193 -G»-B7 $50 X330 15 039 197 5 .08 | '2.85 [M39x4| - 320 4 | 30 - M39X4-320 | 20 - o .
% ) - H
H ' 024- 01927/, .| 93 101 3740000 | ASTM:A193-B 16 02490 ro030+67 | Loy | 493 |Maoxas| 26 | +80 | 4 . | 30 | - M30X35480| 20 - b
133 @@ 28 |2-v-BO24- A’J ™~ o > & 32.x 200 15039 165 | | 190 ~ _ 1 h
& @ 29 2-v-eozs‘o192}ff), 93 100 360 0000 | ASTM: A193-B16 P40 X230 15 039 167, | 2.27 1.66 [M36X3| 32, | 220 | &4 | 30 - M 36X3-220| 20 _ )
- VoS
2 ' ' 0| -
By - V- . : . 40 X 27 15 039 167 . ¢ [M36X3| 32. | 260 | 4 30 - M36X3-260 | 20
¢ | @@ 30 |2-V-B026.01927/,; 93 /00 3620000 ASTM: A193- BI16 o 250 | 247 RS 369 1 - a
' ] ] a0’ 3
31 2-\/.5027-01927411 93100 3640000 | ASTM:. A193-B16 $#50 X 330 15 039 169/ 5.08 2.85 M3ISX 4 35 320, 4 30 M39X 4 -320 20 .
s £iz
4 ’1
\ 32
! @ 32 |2.v-1594 - 01927 - @16 X 80 013 .| 0.062 M2 - 70 2.5 30 - M12 X 70 ) 20 D
;* . , ” oo [ e
@ | 33 |2-v-1595 - 01927 - @ 20 X 110 0.271 | 0.157 | M16 - 100 | 2.5 30 - M16 X100 20 _ |
s - B 34
@ | 34 |2-v M226- 01927 - 625X 130 0-50 | 0.295 | M207| - 120 | 3.0 30 |- M20X120~ 20 | |
4 35
) ©] 35 |2:v-co2- 01927 - ASTM A 193 -B7M ‘P16 X 90 0442 | 0.071 | M12 | - 80, | 2.5 | 30 - M1z X 80" | 20 u
; ’ - . ’ /| 36
- @ 36 [2-v-C013~ 01927 - @20 X130 . 0-32 0.189 | M16-| - 120 2.5 30 - M16 X 120 20 .
3 ‘ 37 .
! — @] 37 |2-v-cote- 01927 = @ 25X 140 0.539 | 0.320 | M20 ‘| - 130- | 3.0~| 30 - M20X130 | 20 2’
' 38 | |t
; I @ 38 |2.v-C017 -01927 - @ 30X 160 0.887 0.532 | M24 - 150 | 3.5 30, - M24 X150 20 Y
}' E 4 @ 39 [2-V-B023-01927 | 937005560000 ASTM A193- B16 P 32X160 15 039 165 0.887 | 0.532 [ M24 150 3.5 | 30 - M24X3 -150 | 20 ]
! @ | 40 [2-v-C037-01927 - ) - P 20%x95 0-234 | 6-\18 |[M16 | - 85 2.5 | 30 - MlbX .85 . . ,AAO_
' @[ Ay |2-v-co28-01327 - ASTM AIAD~BBM P 25X135 0.-520 | 0278 |M20 | — 125 3.0 | 30 - M20X125 46 4; A
e o | 42 [2v-coso- 01927 : ® 30 X145 ©.804 | 0440 |M24 | T~ | 135 | 3-5| 30 | - M24% 135 R S
! NOTES:- {. MAX. HARDNESS SHOULD NOT EXCEED RC22,FO0R SL.NoS. 327038 . '
"t D ETA' L-D 2.FOR SL.NoS. 2570 31, CADMIUM PLATING - TQ BE DONE AS PER LATEST ASTM A193 -B7M ?g&ggggg & CERTIEY 22 HRC -MAX |-
-~ > 3 N A PPL/CA BLE QUA LRTY PROCE«DORE "‘. 2 SOLUTION g 1
- . & 7 8 7 i - _ ~§ -
o (® PHYSICAL IDENTIFICATION FOR D :J?:;ggi:r:e?gﬁiae \{BJTBIRBO '::;LM ASTM:A193 BEM HEATTREATED | CERTEY ' ) B
GRADE B16 MATERIAL . - z ASTM:A193 Gv-B7, QUENCHED & CERTIFY 26 TO 32 HRC ‘.;_ ““""'**“t“[.’“‘
ST A193 -B16 TEMPERED { b
1 , ,
- HEAT TYPE OF .. ] e
; 3\2/ 75 MATERIAL SPECIFICATION|.o e v |cerTiFICATION HARDNESS Iy e
) Y - .. o A
1 \ L |
hay D ’} / 'R B R R B )
S J , TN’ . 8] -
© } o / X ' S T R S N
{ 2 N ya \I = R e MATL coor Al = UNIT WT o »
< \TEM o 8 RA NO» = { Zz s
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COPYRIGHT AND CONFIDENTIAL
The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

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

NUTS FOR HIGH TEMPERATURE USE
(For Medium of Temperature from 525°C to 5652C)

1.0 SCOPE

Covers the requirements of Hexagon Nuts for use in medium of temperature from
525°C to 565°C & in the size range M10 to M95.

2.0 SPECIFICATION AND REFERENCE STANDARDS

Dimensions and | o, o 1 & Taple 1 of this standard
Preferred Sizes
Product grade A for Nuts with d <= M16
Tolerance B for Nuts with d > M16
Indian standard IS: 1367 (Part 2)
Pitch Table 1 of this standard
Thread Tolerance 6H
Indian Standard IS: 4218 (Part 3), 1IS14962 (Part 2 & 3)
. Steel to ASTM — A194 Gr 7 Certified in Quenched and
Material .
Tempered Condition
Testin The finished Nut shall satisfy the requirements of hardness,
g proof load and cone proof load tests as specified in ASTM A194.
Nuts shall comply with latest version of TDC:5:164 in respect of
General . L :
) requirements not covered in this standard, except for cadmium
requirements .
plating
Approved
Revisions: Brought up to date STANDARDS SECTION
HPBP, TIRUCHIRAPPALLI
Rev. No.05 | Amd. No. Reaffirmed Prepared Issued Dt of 1! Issue
Dt. 17.08.2024 | Dt. Year: STANDARDS | STANDARDS Feb 1990
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2.1

3.0

3.1

3.2

4.0

Referred standards (only the relevant parts of current versions are applicable)

IS: 1367 (Part 2) Technical supply conditions for threaded steel fasteners.

IS: 4218 (Part 3) ISO General Purpose Metric Screw Threads

TDC: 5: 164 Carbon & Alloy Steel Fasteners (Studs, Bolts & Nuts) For
Valves, Qil Field Equipment (OFE) and Other Applications

ASTM A 194 Specification for Carbon and Alloy Steel Nuts for bolts for

High Pressure and High Temperature service.
1S14962 (Part 2 & 3) ISO General Purpose Metric Screw Threads - Tolerances

DESIGNATION

A Grade - A Hexagon Nut to this standard of thread size M10 shall be designated
as:

On Drawings:
1) Material specification column: ASTM A 194 Gr 7

2) Description column : HEX NUT GR7 A T525 - 565 M10
3) Drawing number column : BPS 41324
4) Material code column : 4132400010

Ordering Description

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

Hex Nut M10 to BPS: 41324-A-ASTM A194 Gr 7 for sizes upto M16
Hex Nut M30 to BPS: 41324-B-ASTM A194 Gr 7 for sizes above M16

ADDITIONAL INFORMATION

Copies of this standard and TDC:5:164 shall be enclosed along with the purchase
order.
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Figure 1
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A | b
[ " ' ‘ =
Dl v —-]— Q| o —+- 4 o
//,/ LL v \
Amw; S
m
b B =15°to 30°.
¢ 6=90°to 120°.
Table 1
(All dimensions are in millimeters)
Thread Size da dw e m My S Weight
D Max Min | Min | Max Min Max | Min | Min Max Min 9
M10 10.8 10 14.6 17.77 10 964 | 7.7 16 15.73 | 10.8
M12 13 12 16.6 20.03 12.3 | 11.9 | 95 18 17.73 | 16.5
M16 17.3 16 22.5 26.75 171 | 16.4 | 131 | 24 23.67 | 33.0
M20 21.6 20 27.7 32.95 20.7 | 19.4 | 15,5 | 30 29.16 | 64.5
M24 259 24 33.3 39.55 242 |1 229 | 18.3 | 36 35 110
(M27) 29.1 27 38 45.2 275 | 26.3 | 21 41 40 166
M30 32.4 30 42.8 50.85 30.7 | 29.1 | 23.3 | 46 45 231
M36x3 38.9 36 51.1 60.79 36.6 | 35 28 55 53.8 364
M36x4 38.9 36 51.1 60.79 36.6 | 35 28 55 53.8 364
M42x4.5 454 42 60 751 | 71.3 42 404 65 63.1 810
(M48x3) 51.8 48 69.5 | 86.5 | 82.6 48 46.4 75 73.1 935
M48x5 51.8 48 69.5 | 86.5 | 82.6 48 46.4 75 73.1 1240
M56x4 60.5 56 78.7 | 98 94.69 56 541 | 43.3 | 85 83.8 1760
M60x4 64.8 60 834 | 104 | 99.2 48 46.4 | 37.1 | 90 87.8 1625
M64x4 69.1 64 88.2 | 110 104.86 | 54 521 | 41.7 | 95 92.8 2460
(M64x6) 69.1 64 88.2 | 110 104.86 | 54 521 | 41.7 | 95 92.8 2460
M72x4 77.8 72 121 72 70.1 105 103.6 | 3020
M95x4 102.6 | 95 190 95 94 164.5 | 163 12200

myw - Wrenching Height

Notes:

1. Sizes Shown in brackets are non-preferred.
2. Weights are given in kg per 1000 numbers only.




ALL, DIMENSIONS ARE IN MILLIMETRES.
FOR TOLERANCES OF UNTOLERANCED DIMENSIONS |DURING MANUFACTURE REFER RELEVANT QCP/QP

REV | DATE |ALTERED V.B |
4 [15.03.04cHD & APPD M.R.K
. SL.No.08 INCLUDED. Y / 4
Py
35
Te
2
%8
©
5 .E
25 .
222 3.2 3.2
252 A A
258
> o n
453“5 = =
E. ¥
§es
2ge 2.5x43 6 6 2.5x45' ||
525 L2 L1
cPs L
S22 -
s9% REDRAWN WITH REV.4 ON 15.03.04
ey 08 831301830000 153391390000 10| 170 L ago | 120 120 | w20
40
Ew > 4-V—-NAO6—06800 $25x450 : :
9 |,y 931097630000 153391390000 050 | 120 | 300 | 120 | 20 | wzo
2 4-V-N846-06800 |  925x310 i
06 (931191430000 153391390000 0a0 10 1250 | 50 116 | wis
" |4-V-W084—06800 $25%260 : :
05 931086530000 153391390000 050 | 085 | 210 | 100 120 | w20
| 4-V-N722-06800 $25x220 SA105, NR | 49 ' '
04 931055020000 153391390000 | CERTIFY o35 | 060 | 140 | 80 |20 | w20
4-V—-K591-06800 $25x150 ' :
03 931054810000 153391390000 070 | 110 | 270 | 120 |20 | wao
4-V—N231-06800 $25x280 ‘ '
0y 931054750000 153391390000 0o | 150 | 380 | 100 |20 | w20
4-V—C434-06800 $25x390 : :
o1 1831051010000 153391390000 042 | 072 | 170 | 100 120 | wao
4—V—N224-06800 $25x180 ' ‘
sL | COMP. CODE MATL. CODE SCRAP| NET |GROSS| L L1 | L2 {MD-6q
: MATL SPECN.
No. | DRAWING No. SUGGESTED SIZE SORT |WT(Kg)|WT(Kg) DIMENSIONS
A, DRN |V BAE%%\%EN SIGN DATE Ng&i‘
B,ﬂ,, BHARAT HEAVY ELECTRICALS LTD. ' 15.05.04
Wy UNIT: HIGH PRESSURE BOILER PLANT. CHD _|R.L.NARAYANAN 15.03.04
365-122 TIRUCHIRAPALLI 820014, APPD M'RAJAKUMAR }5.0304
DEPT SCALE WEIGHT (KG) REFERENCE INFORMATIONS NO. OF
VL ITRMS
coE - 6@ NTS CAD REF. C406800
TITLE CARD DRAWING NO. REV
CODE
INDICATOR STUD l va 14—V—0000-06800 |4

Size A4




el aVallV VAW (aYalollNaVal ul el

a0

DT VTIVIOUOTUOO0T -

RPORATE DRG ID

Yo 14 NPT
AS PER ANS) B 2.}

2/

TITLE

33-116

\
v
X - . - ) i ]
+
L
1 x45° _AL.J 20
= SECTION- AA
18
L
5%
et o
K = \ ‘\\\
¢ ;L
w115
28 146 5020000
0/ |BAR & 22 X 60 (15339343 SA 105 NORMALISED 10 1015 0-18] SS™ s ceaT |
;‘::'c:: DESCRIPTION MA;‘Z CoD&, FINAL MATERIAL HEAT TREATMENT ‘:::; wtu(f(:) a?mf o?::’:n:: ::_of
REMARKS e ’ o TOTAL NET Wt 7(kg) T T T T
SCALE | DRAWN U. q»SJc'_,// ALTERATIONS DATE rone ﬂ%:'l;;;x
:H!CKIB Al
NTS APPROVED N.NAGARAJAN.
aTDS. OFFICKR TRANS, COPY NO.
DATE [4- - tL- SO
TYPE J GrOUP OLD DRG. l NEW DRG

PLUG

|

DRAWING NO.

4-V-M305-06587

dl D4dd #41vdpd

L0390 5U%

V79




FOR TOLBERANCES UN TOLERANC D /A8 SIONS A9 e REF, R& A p/ar

st ‘0’ e Ao ’ MATERIAL DEFAILS o o DIMENSIONS y COMP.CODE - - SL.N
e . sreen. $ze 008 | ruliienr | Souy nemy L | Lo le™ 7 x| ¢ | Ma mie | Baal ' - el B
1| 3.v.1134.09661/1 PIEXES (15039115 0.03| 45 | 26 |18 3.8 | 15 (M0 0.27 |0.096| 93059 5160000 !
2 | a.v.1135.09661/1 #20x85 |15039 084 o210 &5 | g8 123!\ 5 | 2 |mss 0.2700.123| 93059 &170000 | 2
7 | av.182.03861/1 x #25x90 | 15039 086 0.947| 60 | 46 (23| 6 | 2.5|m20 0.33 \0.205| 930595180000 | 3
N : 20 )
N . .
4 |9.V.2663.09661/1 & #20x75 (15039084 | ¥ 0.085| 46 | 35 (23" 5 | 2 |mws | |o.27|0.22 | 930602550000 4
q | QD ' - T
5 | 2.v.1076. 03661 R P 16X80 15039115 N Y 013 | 55 | 35 |20*®'| 3.5 | 1.5 | M10 0.27 (0-05 | 93060 8660000 5
- ‘ ~ W Yy
% . |
& | 3V 1705 03661 . P25x100 |15039086 g % 0986 | 70 | 46 |23 6 | 2.5 |M20 0.33 |o.21 | #3060 93920000 I3
. x
[ ~ \ \ . - . c. -
7 |3.V.5402.03661 < P20x118 |15032084 0.29)| 85 | 38 23’“ 5 2 M16 0.27 1 0.1 ) 930678070000 7
I ?2.8 s , :
8 |3.v.2899.03661 3 P2sx110 |15039086 0.424| 75 | 30 |32 6 | 25|M2¢0 0.33 0.26 | 937006060000 8
? |9V.2956. 03861 # /sxéo 15039 115 0.4 | 485 | 25 20131 2.5 | 1.5 |mM10 0:27) 0.04| 9316017320000 .2
, | 10 | 9.v. 2961. 09661 $20X100 15039084 025 70 | 40123 s | 2 (M 0.27| 0.18| 931019960000 10
11 -v. P208. 03661 F25X110 {15039 086 0.42| 65 | 35 (358 6 | 25 |M20 0.33| 0.25| 93102 6230000 | 11
. -1z | 3.v.8585- 03661 $25%x95 |15029086 “ 036 | 50 | 35 [35°Y 6 |25 |M20 033(0-21 | 9310354700060 ‘
N | 3-v-5142 - 03661 _ | 493 @16 | @32XI30 (15039165 0.82] 85 | 60 |35°% & |25 |M27 0-33 {054 | 931037190000 J
! = = -
) . - 13-v. 5618-03661 HAR»ensb . +2.4 o .
A R , ~ - fAgz-87, ct>~16 x 95 15039 115 Tempere D, 20 |0-15| 67 | 25 |20 ° 3.6 |15 | M0 0.27 { 0-05| 93166 6030000 |4
3’, - - T - - : l_: .‘—l ; L i - j . -
. i 3 ‘Q 6‘# 125 - = "
. .‘ 'y E . —N \/ o _ . )
2’ k 3 '{; & ' &0 ' l‘ N ) d “‘. . .
. i . | - No.oF DESCRIPTION SEM PRO.ISEQNO. |in. MAT. | $2a. No. | FINAL MATERIAL [ SERaF | NET, ?:33: orawing no!  |'[EM
‘ P ¥ ) ‘4' =
4 . - : 3 !
| i X cx45 /?57/?/4 CED wirn rev. #0.10 "3"’ ’5995\‘,{ ﬁ, :
::4 [ e . K = ,‘J/'
REEEE cags || I o | | A it |
* ' ' “.' "} s »o 5 Fa
g & Degemm i R al
- ) A N — —
R | BHARAT HEAVY ELECTRICALS LTé.,*;_g
. BOILER PLANT UNILT,. TIRUCHIRAPALLI.M e
" ’ L) - jiE !
AEV. DATS |4L TERED nEY, DAYS ALTERED Y. B2ATE | qrrEnmD FIRST ANGLE SCALE orawn - | -@ R MC,? ToTAL NET wt. {kgi | v [ . - " 4‘1
. iCNl‘{'APP.D. — - ' HEEAPPD. eHEG AP, ) ,'_ NS CHECKED 1 ) 3 R’ Lf.b’t(gﬁ.k—p TYPE ~ ‘ — ;:'qu!'
B . - = - - ‘ ©} aprrovVED .. ‘ ' S
. . . T MBK, Y ) X
ALL DIMENSIONS IN MILLIMETRES ° DATE ”L"' ‘QQ&-% \ p } NEW/OLD DRG. NO i} ,'i e o
. T A TN ety L T
. - | ‘cAUTION .4 L ’3’\ o — = /|
‘_“’. oare ayreed i B aid oaTE ALTERED 144% | oanx ALYERED ,‘ * s g g ™ m:vov:v“;“lrs[o:n?:i:::i:}No:ms . T A ~ i‘ . ‘ 0‘ ;i . I‘ i‘,i
: : 0”5’('AP/’J_% - - cwu& ArrD, _ ’ CHS{{:M'D, - , L ”//’l 2;:\2«::5::: ﬁl&ﬁiﬂ?rllc:tj;:;r?% s ”U . -\j K . = | 3 e {-':
- - : o - < L - - - ’ ’ . ANG SHALL NOT BE USED. WITHOUT THEIR |, nn NG N ) » AN I vsro R N
' . ’ rone . ¥ ' i 333 f . :x:m:ss le'r'r:nunz:mssloﬂum ANY - R \ ‘. ”‘", - - gi } i :‘ "n’.iltj
-1.1 romvl OR PART THEREOF FOR ANY 4 . S B R
) . :’ » . ! : i 1' QT?ER{:‘::O;ZIH:::;T WHiCH r. ‘- %{\\J r;0 a 0 036 6_,1‘"_{%;“\\‘@ 19 3 : :
I F oy \ T I VR D ahkow s v o YRR N e it N5 SITLY ST S A
' 4 — TSI ESRTE E ] P2 ?g;‘s R N R »~~.~—‘~n} b »1‘{“‘;: ;"
: . VAR A B A f o L v 5 v L e e, bty S D wide e




7 — — S
v !’ 4 - El
- ) .
i
‘," B * M
RAW MATGRIAL DIMENSIONS FINISH . .
St-lop DRE:No. R ication| srze copE N wr. | L |Md- | ¢fad s APPLIGABEE TYRE Nes. : s
SPECIFICAT! SIZE o. (x5 i? (xp) . :
;| 3-V-5661-09338  [ASTM-A-193 84w 4 20x55 | 15039084 [0-16 |50 |Mm16] 2 0-09 | $661 $665, $666,5964, & 998 ~ J
N &7 - : $4833,8834,5835,8838,$337, $838,5839,5640,$8+4/,5842,5843,3584
2.]13-v-5833-09338 |AstM-A193 |8A% $12¢ 35 |I1503909; [e03 |30 (M8 |1 00! S€us, 5846, 5 847,564 8,504 75850, 585,58 852, 853,5054,5465,585%,6867| 2
: 8r : $868, seas, saers&s’l—&é* m—&y&; s&&é"&'a?o—r&e $88&3, &884—:&??—*
3 | 3-v-5858-09338 [AsTAM- 48193 AR $12x 35 | 15039691 |6-03| 4O (Mg | | 0:008 g053, 8859 >
‘ ) ’ ) 7 B}
4 |3-v.N204-09338 BARLIZX E0 45039 091 053165 IM8 1 | D02 |N2o4 4
| 93104 965 o000 s - :
5 5‘-\I.N2l0~09338 ASTM Asi?s @10% 90 - 0-80 80 (M8 4 0.0% 2,83.4 - I150c¢ ' 2 zo00Ce &N {
g3 107 183 0000 ,
3-V N6AS - 0942338 | R
" 25X{L0 — 0-462( )10 0.27 | N645 ¢
§ . [ 33108 303 c000 PrEXR M2o| 2 3 .
v’ T — g
5‘3
ey /5/
.
) o BORGELMED o 21 RIRE
. ‘ o LSRR T ‘ [ “_,, NS Sy Lo ey . /. ‘ v.:v.- - "‘;-’—v.
: : ROLL RG] Fran Aiel -
3\?/ ASTM. A193-87 QeT o | .- CGP%'FY o 1\
— T .—~‘: . r, KA % “3
1R [—r—-—_ N
o ; ' | MATERIAL SPECIFICATION{HEAT TREATISCRAP sas?r TYPE @F CERTIFICATION AN
— - B g Q a MENT -
y 1K
=~ Q 9 .
] TSIV OB BHARAT HEAVY ELECTRICALS L TD.}
_Alf4s ~Hcl4s 191819 NE) 2 BOILEFR PLANT UNIT, TIRUCHIRAPALLI14 ..
: L e ¥\ a Q) < ‘1
> Q| =191 0 RST ANGLE SCALE DRAWN [y / TOTAL wt. {xg), —
E 3 T3 4 " / CHECKED 1% S5 TYPE
_ : %EEI , /
w & | I APPROVED
. ; 3 2 IR ALL DIMENSIONS IN MILUMETRES DATE NEW/OLO DRG. No,
-~ bl
|1/ = ~ a L 1 .
>, [%] i ’ '
L E 188 45 . | eeren..  CAUTION
g 7 . RESTH E-071  1he wicavancs contaneo i T
REV IPATE Tp) 7EREDINDPIL ) GRiA DATE T 7E0ED | Jh oAt JIE"“’ - 0“‘*&.“:&2\. ' d omnane s e snorary os
b7 ’ ,-\f" l [ -' i Z . ; *
03 |26~3-4 CHECKED: g 02 2.?}1}_136 CHED (9[' o /7.9 1?«' HE ':x::e@{.:o ~ P zg:-::r Jiﬁ’f»uﬁfrf"’ﬁﬁﬁ‘cirifé'oﬁ,
B - B . .~, AND, t [T TS ITRQUY THEIR
SL.NO 4 15 INCLUDED Laadat Jn. S’ No! 3 9"7’7@’7)‘3/0"’ ZoNg $L.- Ko. ? _ SRR FROY D memnis u;(ss:ﬁ“m.::‘t,: ren :';:;n .."2:1 :W
. U S § % '-",t- F2te b 0419 em paal memer FONANY QTHIA sURPOST
L . INCREARED FRPM S0 / ;" BN A ‘;1'4‘ . ~1v;$‘ L m LT TMAN Fom WWICHITIS SEAT TQ YOk - ¢
L o« S - P Y S ?» :_ ‘:‘.‘.,"p Iy Sy " & " [ a
Q}O TO 40 , . ‘ { ,'.{’“f-i‘?‘;{? ,\ 'i ’f ) -%;-wg 7;~ 12' \"} L :‘-,: _;’ M ,. x ‘A“ e : . 3" Z ;
'. > Y é."_ Eov. 2 ¢ ¥ % VST E g ' - M o.\.,‘, G‘~,




B

ARd 2dl safacadcy fafies

(AR GXHIR BT SUHH)

sesReada arad wiie

Bharat Heavy Electricals Limited

(A Govt. of India Undertaking)

Industrial Valves Plant

Standard Quality Assurance Plan for Stainless steel fasteners

BHE:SQAP:SS:01

Dt:12.08.2021

Stage of . Quantum of | Format of
SN inspection Inspection type Ref doc check Record Agency
M BHEL/TPIA
1 Raw. Chemical/Mechanical properties Mate.r|‘al test 100% MTC \Y \Y
material certificate report
cocr:e?sli?c?clm Material one sample Chemical
Chemical Analysis P specification in P Test P W
(for both stud drawing/PO per heat Report
and nut) & P
. one sample
Tensil h
ensile strengt oer heat
Yield
strength/Proof
Load one sample
(for both stud per heat
and nut)
Mechanical Material Mechanic
) Finished Properties Elongation specifiFation in | one sample al Test P W
product drawing/PO per heat Report
Reduction of one sample
area per heat
Hardness 0
(for both stud IOﬁoc;r 20
and nut) )
As per drawmg, 10% or 20
Thread with . .
Dimension GO/ NO GO Material nos/type Inspection p p
Gauge (for both drg/BPS whichever is report
& lower.
stud and nut)

TRy X ®_/Amanpreet Singh

9 m/l’)y Mana r(om>

Bh.rlt Haavy Elcctncnls Limited
A Govt. of India Undz-nnkmm
w=w @re/ Industrial Valve

e

fwarer wifdw,/ Goindwal Sahib (Tam Tar

=

Manvir S
Sr. Manag
BHEL,

IVP, Goindwal

-
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Bharat Heavy Electricals Limited

(A Govt. of India Undertaking)
Industrial Valves Plant

HARd 2dl safageca fafids
Hﬂn

Material Heat
Heat Treatment | --—-—--- specification in 100% Treatment | P \Y
drawing/PO Report
Free from burrs,
Visual physical 100% P P
damages
. As per
. . Material grade .
Marklng/ldentlflca and supplier PO/Dr‘awmg/Ap 10% P W
tion name or symbol plicable
Standard
Packed in
wooden/cardbo As per
Packing ard box with PO/Dr‘awing/Ap 10% P W
layer to layer plicable
cushioning Standard
material.

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

e QAP IS PREPARED TO MEET REQUIREMENT OF ASTM 193 & ASTM 194 (Latest Revisions),
PLS REFER IT, IN CASE OF AMBIGUITY ARISES.
e TPIA/BHEL MAY INCREASE SAMPLE QTY UP TO 10%.

\ WV

arsendTey /Amanpreect Singh
TY gWuw - Dy, Manager (QM)
| 8w 2
Bharat Heavy Electricals Limited
A Govt. of India Undertaking)

-

a Goiodwat St
Amanpreet Singh Manvir Singh S R Kenny
Dy. Manager / QM Sr Mgr/ QM &BE AGM/QM & BE

Prepared Reviewed Approved




Quality Assurance Department Effective Date: 23/07/2024

BHEL - Tiruchirappalli - 620014, India. DOC No: TDC:5:164 Rev: 11
ﬂﬂﬂ
TECHNICAL DELIVERY CONDITIONS Page: 1of7

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: Cl 3 modified to include MPI, certificate modified & CI
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: Cl 1.0, 2.0, 3.0, 4.0, 5.0 modified in line with APl 6A 21st 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;

Rev.10: 25/08/2023: Latest version of the referred Standards/Specifications indicated though out TDC;
Rev.11: 23/07/2024: Latest version of the referred Standards/Specifications indicated though out TDC;

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 : ASME SA 193-23 /ASTM A 193-24 Gr B7, B7TM & B16.
Nuts - Carbon Steel : ASME SA 194-23 /ASTM A 194-24 Gr 2H & 2HM
Alloy Steel : ASME SA 194-23 /ASTM A 194-24 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 (APl 6A 21st Ed 2018 Errata 5 Addendum 3 & API
16C 3 Ed 2021 Errata 2) and other applications including NACE MR0175 Ed.2021 / ISO
15156 Ed.2020 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 APl 20E Ed 2017 Addendum 2
Errata 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 API 20E Ed 2017 Addendum 2 Errata 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 APl 6A 21st Ed 2018 Errata 5 Addendum
3 Annex M; SAE AMS 2750 Rev.G; 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) Heatlot:
> 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
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Vi.

Nuts shall be hot/cold forged or manufactured from hot rolled/cold drawn bars. If made from
hexagonal bars, 100% MT is to be done on bars as per ASTM E709-21 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 MPI as per ASTM E709-21 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 (Cl 6 (i) of this TDC), Electroplating (Cl 6 (ii) of this TDC) and/or Xylan
Coating (ClI 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:

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 751-21.

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 370-24 including Annex A3, except that testing shall also be in conformance with
ASTM E10-23 or ASTM E18-24.

a) For ASME SA 193-23 / ASTM A 193-24 Gr B7 & B16: Hardness check shall be carried
out on finished stud/ bolt as per ASME SA 193-23 / ASTM A 193-24, 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 193-23 / ASTM A 193-24 Gr B7M:
Hardness check on 100% of studs/bolts as per SA193.
Gr B7M: Hardness: 94 to 99 HRB or 201 to 235 HBW.

v. Mechanical Testing for Nuts:

a) _[For ASME SA 194-23 / ASTM A 194-24Gr2H,Gr4, & Gr7:

Hardness check on finished nuts shall be as per ASME SA 194-23 / ASTM A 194-24

(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 194-23 / ASTM A 194-24 Gr 2HM:
Hardness check on 100% of finished nuts shall be carried out as per ASME SA 194-23 /
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ASTM A 194-24.
Gr 2HM: Hardness: 159 to 235 HBW.

c) Proof load test shall be done as per ASME SA 194-23 / ASTM A 194-24 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 194-23 / ASTM A 194-
24 in case of visible surface discontinuities. On such cases Proof load shall be as per ASME

SA 194-23 / ASTM A 194-24.

vi. NDE:
Magnetic particle inspection shall be carried out as per ASTM E709-21 in at least 10% of the
finished studs/bolts of all grades. Cracks, linear indications (length = 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 193-23 / ASTM A 193-24 for studs/bolts and ASME SA 194-23 / ASTM A 194-
24 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
193-23 / ASTM A 193-24 for studs/bolts & ASME SA 194-23 / ASTM A 194-24 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

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
iii.  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/ B7TM/ 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
box/ gunny bag of convenient size for easy handling and transportation. Mark quantity in each
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box/gunny bag.

Marking for OFE applications: In addition to the above, studs / Bolts / Nuts shall marked with
unique heat lot identification and followed by “20E1” for BSL 1. 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 Errata 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 Cl 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.

ii. 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

i. 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 D7091-22. 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:
Test as per ASTM D3359-23 Method B for measuring Adhesion by Tape Test.
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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

SI 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

7.0

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.

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
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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 :

Size of bar

Records/ Observation

- Before machining
- After machining

Type of furnace used for hardening

TDC
Clause no.

Raw Material mill TC No: TC Date:
Melt/Heat Number: Reduction Ratio:

2.0&3.0

a) Heat Treatment Details:

Hardening Temperature: °C;  Soaking time: Cooling Medium:
Tempering Temperature: °C;  Soaking time: Cooling Medium:
b) Additional Tempering for Nuts (after final tempering):

Temperature: OC;  Soaking time: Cooling Medium:

a) Product analysis for chemistry | Report No & Date:

Spec C Mn P S Si Cr Mo \ 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 |

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):
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.




