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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

A

) ) 2 3 4 ) 6 7 8 9 10 11 12
9G0090Z6SY | “on "oua | |
TOOL LIST
TIGHTENING TORQUE 20 KG—M IT.NO.| TOOL NO. DESCRIPTION
1571305 |SLOT CHECKING GAUGE
p 1579303 [CHECK-NG FIXTURE WiTH
TN/TNE 1571486
A
1571020 |CHECKING FIXTURE WITH
— TN/TNF 1371486
[ —— \
| 1 |t
- | L X0
— L — I <
g—l——"——"——'[—g gj"—“‘—‘f‘——l‘—“—"ﬂ ] | L#—} N 'C:L
- | [ [ | | || =
il E C—— 0 |
| ] NOTES:—
| | 1. ITEM NOS. 007, 017, 018 & 019 WILL BE SUPPLIED
| ) | | \ ALONG WITH BRUSH HOLDER ASSY. AS KIT.
@ | | ! HOLE M8 2. BRUSH SPRING PRESSURE:—
5 ‘ ===/ DEEP 15 (17.5) MAX. 3.44KG./BRUSH+10% (NEW BRUSH)
| C aE. | i (C’BORE 20) / 016 MIN. 2.82KG./BRUSH+10% (WORN—OUT BRUSH)
[ﬁ_\] ‘ - 3. MANUFACTURER TO PROVIDE THEIR METAL PUNCH/EMBOSS
/ A | ( /. IDENTIFICATION MARK AT THE LOCATION SHOWN.
| 55402 A iy 4. FOR METALLURGICAL TEST REFER INDIVIDUAL DRAWINGS.
TN e 5. REF. 6°10°10, 17 AND 21 SHALL BE OF REPUTED MARK
™ -- VIZ LPS/TVS/UNBRAKO/GKW/BOLT MASTER & REF. 13, 11,
| 23, 19, 24 SHALL BE OF ‘BBBB’ BRAND.
024 6. THIS DRG. IS EQUIVALENT TO CLW DRG. NO. 2TWD.095.090, ALT.6.
>
z
< /ﬁNERABIC LOCKING ’,iADHESI\/E o4 2540.2
2 ANABOND—-ANR115 IS TO
o BE APPLIED ON THE . ,
L THREADED PORTION. SECTION—"AA
2L | S
=
a5 003 004 006, 011 005 024 | SPRING WASHER B8
Vg [5:3063 94
e _ 023 | SPRING WASHER B12 (ZING_PLATED)
=z - . . . - . 014 =77 TN
L - N
OF HEX. HEAD SCREW
2o L a 022 | M12x30, P8.8 1S:1364°92, P7.2
z5 - H-—t——H~ MACHINED WASHER
Z < e 021 ;
W B | I fHue A12 STEEL S:2016'67
;§ | JL‘L 020 PUNCHED WASHER
= L 7 AN S 1S:2016°67
%E \ A8 STEEL (ZINC PLATED)
=04
L..><': \\ 019 SPRING WASHER 8.8 1S:306394
NEAD) 015 | . (ZINC PLATED)
EE - 36+£0.1 o1 | HEX. HEAD SCREW
1S:1364(PT.2)92—I1S0:
E; J 13.5 M8x20, P8.8 17 o as I ATeD]
x = \ ARCING STUD &
g V{‘jf" g 002 017 | FIXING BRACKET ASSY. 34392060060 o7
= SEE NOTE—3 — - 005
= / | o
nE \ — | T 002 016 | ARCING STUD 34392060060
=Z [ | B ——
P BORR | T 001 kc| 0.06
20 | | | < 001 015 | SPRING SUPPORT 44392060054
o — - — 1 — — — N
85 | { | | = SPLIT PIN KGJ 0.01
0 N | ! A 003 014 | 4x40 STEEL JIS—B1351
) @ | i [E——
Za | [ | v 002 o135 | SPRING WASHER KG| 0.01
— — | ] 1S:3063794
§§ E 7_‘ - SC. BS (PHOSPHATED)
= | il ~ 7 HEX. SLOTTED BOLT kc] 0.01
'§5 == ooz 012 | M6x18, P4.8 JIS—B1180
Xz ) SPRING WASHER KG| 0.01
LZLE 004 011 | sc, B5 STEEL 1S:3063'94
Lz 40 3 T oo J1o | SPRING WASHER KG| 0.01
== — N - I 1S:3063'94
— R SC, A20 STEEL (PHOSPHATED)
° 001 KG| 0.25
001 002 008 009 010 N 023 012. 013 001 009 | HEX. HEAD SCREW 44392060068
bJ
o/ 64 SPECIAL WASHER 44392060055 Sl (©1 0.000
022 021 - 002 008
,\/‘/‘ SERRATED WASHER 34392060061 oot o 200
F - 001 007
= o | ROCKER RING
] ‘ HEX. HEAD SLOTTED KG| 0.01
| 004 006 | SCREW M5x10, P4.8 JIS—_B1180
N | 001 KG| 0.09
019, 020 :|73ﬁ\ | 001 005 | SPRING SUPPORT 44392060053
- ] [ |
Ar=1===""" ' 001 KG| 0.02
] - \ 006 004 | SPACER 44332060052
018 .
! 001 KG| 0.06
1 ‘ 003 003 | ADJUSTING PIN 44392060051
/ PR P — |
_ T T B . 001 KG| 0.17
, - tJJ% 003 002 | BRUSH SPRING 24392060057
G - - KG| 2.3
/[ S 001 001 | BRUSH HOLDER CASE 14392060057 = ol
/
/, .\ 59 64| 65 75 (78 79|25 27 |29 58 |59 (60 77 2I$ ;6 34 MATL. CODE 45 5A5 555—7 58UN|T \?VQI'. 72 %
, 017 VAR.OO REMARKS VAR| ITEM DESCRIPTION a DRAWING NO. == cle s
/ NO.| NO. k= SZVAZI"\’Z’ 46 MATL. SPCN. 54 z 68 QTY. "o
g / 28 ~CARD TYPE- 3 28 —CARD TYPE- 1 28 —.CARD TYPE- 2
) /
g , | ADDITIONAL INFORMATION TYPE OF PRODUCT OR HS15250A
e [ [ ZTWD.095-090, ALT.0¢. NAME OF CUSTOMER/PROJECT
B - - - - 25 KV AC LOCO
\ = STATUS OF DRAWING " — ——
} [ o Hog T NO. OF
i 19 541 DISTRIBUTION OF PRINTS BHARAT HEAVY ELECTRICALS LTD. |°%" | CKSB. Sd/= [18.09.10)x.
b TXM—3 DK. Sd/— P0.09.10] .
ZIH TNX—1 APPD | S.PAL Sd/— p0.09.10
% REV.| DATE ALTERED REV.| DATE ALTERED REV.| DATE ALTERED @ldsat- DEPT. UNTOL. DIMS. GR. NO.OF
CHECKED CHECKED CHECKED et — TME 15'@ SCALE  WEIGHT(K.G.)| REF.TO ASSY.DRG. ITEM NO.| '|7EM
APPD. APPD. 01 |13.11.15[ APPD. e CODE M 014 024
ZONE ZONE ZONE[ DRG. DIGITIZED. 405 | AA0230208 NS > 0 439 20 60 051
S DRAWING NO. .
z TITLE - BRUSH HOLDER ASSY. 14292060056 Y
[r'4
2 (MODIFIED)
& - - SHT.NO. 01 | NO.OF SHT. of
>
z 1 2 3 4 5 6 7 8 9 10 | 11 | 12
A1 SIZE

y

File No. HEP-TPTNOMNX(51)/59/2026-HEP-TXM20500 (Computer No. 309684)
Generated from eOffice by Shalendra Kumar Yadav, MANAGER(SKY)-MNX35400-HEP, MANAGER, HEP-HEAVY ELECTRICALS PLANT (HEP) on 29/05/2026 03:09 pm



2074053/2026/HEP-TXM20500
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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

A

190090Z6€17L ‘ON “9¥a 2 3 4 6 7 8 9 10 11 | 12
TOOL LIST
IT.NO.| TOOL NO. DESCRIPTION
1414136 |ANGLE PLATE 30°
1414610 [M.0.T. FOR SLOT
A 1414611 |[FIXTURE FOR SLOTTING
1414612 [SLOT CHECKING GAUGE (S/F)
1414613 |BROACH
- 28 - 28 1414614 |BROACHING FIXTURE
D STAMP SUPPLIER’S IDENTIFICATION MARK 1414615 |FINAL SLOT CHECKING GAUGE
et B 48 N 8><45°(SERRATED‘ ’ 1414622 |BROACH
- ‘ PORTION VIEW—('A’) 1414624 [SLOT GAUGE (FINISH)
1 1571036 [DRILL JIG
| 1571037 [GANG MILLING CUTTER
1414135 [DRILL JIG
STAMP BHEL QC SEAL 1571039 [Ne-rNo FIXTURE FOR SLOT
- 4—HOLES M5 DEEP 8(12) 1571040 [SLATTING TOOL
00 FIX. FOR CHECKING SPRING
B © o 9—HOLES ¢4 DRILL 1571386 | 7ENsIoN
. iL 3 /ﬂ 1753 (B-B) 1571423 E&#SEEHOLDER CHECKING
8 T — | 3 g 30 RS} 1579310 [SERRATED CUTTER 2 PITCH.
<—>‘ \\RS 0 | — -—\\/6.3
T,,, 7‘, \ T T
i R10 , /%,}LS‘Z‘
u ¥ " R P 5 930 g
> L - | R2 — [T
2 R3 © } %&91 . o 2 RE
= NIASOR
3 vl | | " o R10
O - & N '
L \ N \ o)
T 1 HOLE—-M12 | A —
[a Y - P
e | | Y
55 0 , 3
- M8 DEEP 15(17.5) C' BORE 0 101 1 HOLE, 1618 DRILL 0
ae $20 FOR ARCING STUD 5-05 40 0
= ‘
zZ
=
-
oo L B 69 0
= 7 .
> (@)
o e | 32
Ta +0.3 0 +0.3 0 +0.3
'3(—:5 7 210 22-03 21 - 19-03 210 7 g
<{ -
mo I | |- e o
5% |
L = | i
z 5 Qe |0l K8 g k&g 192 (c-0) ~
Ll g < R8 1 oo =T - D o
oz % | B o O D I e B
o > \ \ | |
= \ N )V ! ! Jr/l\ 0.1 (A—A)
9 - e | -7 180 M
| ﬁj
2 9 9,
E% B /9(9 ‘ v\ ,~ N 1
Go 001 S anmn —— Z|6 0
%O | | N @ 36+0.1 __4-05
Sa RS| R5 | Y% | g R6 13.5
86 117 1 < g 117 1 /7 - NOTES:—
_| _ / { A I { -
= : i | AN /N
I3 | M ~s 20 ; @ - 0 CENTRE LINE OF BRUSH POCKET 1. MATERIAL — BRONZE CASTING TO JIS—H—5111'88 GR.BC—3/BC—7 (GRAVITY DIE CAST)
Z9 | 4 = N Tos I L R4| T i & CENTRE LINE OF 4x28 MM TO THE FOLLOWING CHEMICAL & PHYSICAL PROPERTIES:—
calE ' s N | | A &,,,,,T o 0x4S SLIT MUST NOT DEVIATE MORE CHEMICAL COMPOSITION (%) PHYSICAL PROPERTIES
S | 2440.2 | _ 3 — / | e~ =T 1 THAN 0.05 MM. Cu — 86.5 TO 89.5 TENSILE STRENGTH = 25kgf/mm?2 (MIN.)
e ok b 0 et L™ /63 o Sn — 9 TO 11 ELONGATION — 15% (MIN.)
< oo 1-0 . ! 1 1-8 2545 ! (. o o ||
z9 SECTION="DD’ ol M o 02545 4l 2N et oo 'y GR.BC-3< Zn — 1 T0 3
o - - - - - - - H -+ - - +— - - NG Pb — 1.0 MAX.
A% A N ™ 1_8 25>‘<45° 1-0.25x45 10 2545 u‘f::::fj‘} | ~ ‘ IMPURITIES — 1.0 MAX.
=2 | 1 © ’ ‘ | R % ||
Ly = R3 | = - NY 1w Cu — 86.0 TO 90.0 TENSILE STRENGTH = 22kgf/mm2 (MIN.)
== L ) | | J L ;,J\,,g . N Sn — 570 7 ELONGATION — 18% (MIN.)
el R A\ R0 1) AL 1X4S GRBC-7< Zn — 3 T0 5
AL I e ) o Pb — 1 70 3
[ © IMPURITIES — 1.5 MAX.
| — L 2 f E e
] Sl | - RS ™~ 2. METALLURGICAL TESTING FOR BOTH PROTOTYPE AND BULK SUPPLIES SHALL BE AT
P D RS - BHEL OR RITES REGIONAL LABORATORIES.
r ] 18 18 - N 3. THIS DRG. IS EQUIVALENT TO CLW DRG. NO. 2TWD.095.091, ALT.4.
2—HOLES M6 | — - - -
B 43 | 40 |20 | 2 :;;: g 0
7.5 0 LN
- +0.1 +0.15
= 5-0.5 40" 0 B 80 0 L (15) | 14 |11
4 0
| 3-0.4
001
001 SEE NOTE 002 | SERRATED WASHER 34392060061
G L~ PATT.NO. BRUSH HOLDER | ]| BCc-7/BC-3 KG| 2.3
. 001 1045421 001 | CASE CASTING JisH 5111 |C
< e ’ 56—
. VIEW-— QQ Q 59 64| 65 75 [7879[25 27 |29 58 59 |60 77|29 31 |34 it copE 4 [55F% SBUNIT &51_ 72|,
S y VAR.00 REMARKS VAR| ITEM DESCRIPTION a DRAWING NO. [TNO. Al " §
z NO.| NO. = 32 33 |46 a1 speN. 4| C | Z |68 aTY. 71| &
g VAR. E
82 28~CARD TYPE- 3 28 —.CARD TYPE- 1 28 —.CARD TYPE- 2
S
o¢ ADDITIONAL INFORMATION IYPE OF PRODUCT OR HS15250A
- NAME OF CUSTOMER/PROJECT 25 KV AC LOCO
= STATUS OF DRAWING o — ——
oo NO. OF
= D SUTION OF PRINTS BHARAT HEAVY ELECTRICALS LTD. |>°~ | C.K.SB. Sd/= [18:09.10)yup.
: TXM—3 BHOPAL CKD | D.K. Sd/- [19:09.10
ZlH TNX—1 APPD | S.PAL Sd/— [19.09.10
2 REV.] DATE [ ALTERED REV.] DATE [ ALTERED REV.] DATE [ ALTERED @t DEPT. UNTOL. DIMS. GR. NO.OF
APPD. APPD. 01 [28.10.15["APPD. et~ CODE o NTS : 001 002
FINISH)| 1 439 20 60 056
. ZONE ZONE ZONE[ DRG. DIGITIZED & UPDATED. 405 | AA0230208 ( )
= DRAWING NO. .
z TITLE BRUSH HOLDER CASE 1 4392060057 0
(4
S (MODIFIED)
z SHT.NO. 01 | NO.OF SHT. of
>
z 2 3 4 6 7 8 9 10 | 11 | 12
A1 SIZE

y

File No. HEP-TPTNOMNX(51)/59/2026-HEP-TXM20500 (Computer No. 309684)
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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE

IN mm)

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED.

—
|
|

- — — — — —

| SIGN. & DATE

INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTEREST OF THE COMPANY.

IT MUST NOT BE USED DIRECTLY OR

REF. DRG. NO.

INVENTORY NO.

LSG009026%¥C oN "o¥a

_ 2

5

SEE NOTE—4 106
72 10, SEE NOTE—6
F SEE NOTE=B - 1. a) FOR HS15250A MATERIAL FOR ITEM 001 TO BE 1.2THK.x18 TO
516 OF PIN o3 < JIS-G—4313'81 GR. SUS 631—CPS—3/4HCH.
005 18 20 _ Uv FOR z\om OTHER THAN HS15250A ALTERNATE MATERIAL FOR IT.001
W MAY BE AS PER AISI—-304.
m 2. NUMBER OF EFFECTIVE TURNS:— 6.5 TURNS & SPACE
L BETWEEN SPRING TURNS SHOULD BE UNIFORM IN
% UNLOADED CONDITION.
0O 3. EFFECTIVE LENGTH:— 702.9MM.
O 4. WHEN THE SPRING IS TURNED 173 IN ARROW DIRECTION
FIXING A POINT O FORCE OF 3.25+0.2KG. MUST BE
PRODUCED AT A POINT P.
5. NATURAL FREQUENCY:— 21.2HZ.
6. APPLY MELAMINE RESIN TO RIVET CAULKED PART.
E o) 7. REMOVE ALL SHARP EDGES & CORNERS.
<+
U 8. MATERIAL FOR IT.001:JIS-G—4313'81, GR. SUS mu\_lo_umlu\uﬁ HCH.
3—HOLES ¢4.2 ov CHEMICAL COMPOSITION:—
¥ — C=0.09 MAX., Si=1.00 MAX., Mn=1.00 MAX., P=0.04 MAX.,
( S=0.03 MAX., Ni=6.5 TO 7.75, Cr=16.00 TO 18.00 AND
) © _ _ MR Rr3 Al=0.75 TO 1.5.
— _ _ _ _ I Uv MECHANICAL PROPERTIES:— HARDNESS AS PRECIPITATION
N S I B AR T I B i
_ _ — ] R3 HARDENED CONDITION 450 MIN. AI<V.
VIEW—"A’ 001/ | | L 9. MATERIAL FOR ITS.002 & 003:JIS—G—4304'84, GR. SUS 304.
ov CHEMICAL COMPOSITION:—
C=0.08 MAX., Si=1.00 MAX., Mn=2.00 MAX., P=0.045 MAX.,
_ S=0.03 MAX., Ni=8.00 TO 10.5 AND Cr=18.00 TO 20.00
D 30 . | _ b) MECHANICAL PROPERTIES:—
> LOLES 04.2 20 R | | TENSILE STRENGTH=53kgf/mm?2, ELONGATION=40% MIN. AND
2 LOLES @49 HARDNESS=200 MAX. AI<V.
~ % 20 - 10. METALLUGRICAL TESTING FOR BOTH PROTOTYPE AND BULK SUPPLIES
\R2 | R2M @/E SHALL BE CARRIED OUT BY BHEL OR BY RITES IN CASE OF IT.001.
© & RO.5 18 _ |/ SEE NOTE 7
— R R? ﬁ 11. THIS DRG. IS EQUIVALENT TO CLW DRG. NO. 10S77/8—-713, ALT.F.
- _RL Re
RO.6
N rlxwllk | _uNN _\, O% \My
i N 72 5N TP TR wof T
£90° > | N .
~ R2
c DETAIL OF ITEM 002 11| 18 20 Q.5TK.
S RIVET SNAP KG 0.010
54 001 005
P4x8—ST _m“M\_mm\mM
RIVET SNAP KG 0.010
002 004
DETAIL OF ITEM 003 B Ax10ST S2755/82
PLATE
| TOOL LIST 001 003 |0.5THK.x23x54 SUS 304 G 0.01
STAINLESS STEEL STRIP JIS—-G—4304
IT.NO.|l TOOL NO. DESCRIPTION PLATE SUS 304 KG 0.011
001 002 |3THK.x18x30
003 | 1571103 | DRILL JIG STAINLESS STEEL STRIP JIS=G—-43504
001 | SEE NOTE—1 001 wmﬁ%x_._ mm@% || sus 631 csp3/4H| KG 0.120
- X X
: 001 | 1571006 | MANDREL STEEL STRIE JIS—G—4313
OO\_ \_m%\_cow meU_ZO |_|OO_| 59 64 | 65 75 |78 19 |25 21129 58 | 59 | 60 71 N_w._..ZO.w,_ 34 MATL. CODE 45 mw, w.w 58 UNIT WT. 65 | 72
VAR00 REMARKS J DESCRIPTION DRAWING NO. TR ET — | = ik
001 1571008 PIERCING & BENDING. . . 2 AR MATL. SPCN. = Ty, S
|_|OO_I 28 — CARD TYPE-3 28 — CARD TYPE-1 28 —— CARD TYPE-2
001 1571009 | CROPPING TOOL ADDITIONAL INFORMATION
Hs 152504
— 1571016 ] DRLL JIG STATUS OF DRAWING / 25 KV AC LOCO
DRN NAME SIGN. DATE
m?mmﬂm_émcjmmzmm PRINTS BHARAT HEAVY ELECTRICALS LTD. | [cKSB Sd/— [15.08.10| vk
M4 BHOPAL CKD. DK Sd/- |15.09.10] g
TNX(TXM)—1 APPD. |5 PAL Sd/— |[15.09.10
A|REV.| DATE |[ALTERED. REV.| DaTE [ALTERED. REV.| DATE (ALTERED. el WW\ REV.| DATE (ALTERED. e REV.| DATE ALTERED. mxnm>m_w. R @ SCALE WEIGHT (K.G.)| REF. TO ASSY. mew No. [No. oF
APPROVED APPROVED 03 [15.01.19[APPROVED B.K.T. &8¢ 02 [30.10.15[APPROVED e — 01 |21.10.10[APPROVED S.PAL CODE. 4 )5 DIM. Z/M/F m NTS 0.17 |1 439 20 60 056 002 | 005
ONE ZONE ZONE| NOTE—1 MODIFIED. ZONE| DRG. DIGITIZED. ZONE| IN VIEW DIM. 3 WAS ON. AAQ230208
TITLE DRAWING NO. REV.
BRUSH SPRING 24392060057 |03
SHT NO. (1 _ No.OF SHT 01

1

A2
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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm.)

% 190090C6%YZ oN oNmvya
=
g3
E TOOL LIST
j N 001 IT |[TOOL NO. DESCRIPTION
4 O
S 1y 5 0011579310 | S=RRATED CUTTER
g 8 | 2 PITCH | o
w LTJ ! /{_ LO
5 F (] | X | S
T | |
| I
e | e
5 — N) ‘ O ]
s k& o © |
|8 T —=t= 2
g = < \ ™
g =z )
& =z }
o 2 | DESCRIPTION OF SERRATION
e 4 \
[T} g .
S NRE s
S 7 1.408
‘é’ 5 B 40£0.1 |
z & NOTES:—
g &
%3 1. SERRATED WASHER TO BE ZINC PLATED AS PER SPEC. AA0O673603
;,’f AND PASSIVATED AS PER SPEC. AA0673604.
=2 THICKNESS OF PLATING TO BE 0.013—0.015.
'_§ 2. THIS DRG. IS EQUIVALENT TO CLW DRG. NO. 4TWD.095.085, ALT.2.
0
3 001 001 SERRATED WASHER l kG| 0.06
9 5THK.x40x42 1IS:2062°92,GR.A
E g 59 64|65 75 :/8A7R9 25ITEM 27|29 58 5? 60 2|9T. N81 34 MATL. CODE. 5: gg 58 UNIT WT. 65 72’
. VAR. 00 REMARKS NO DESCRIPTION E|  DRAWING NO. R sic| 2l 18
§ ‘| No. v VAR MATL. SPCN. > QTY.
u CARD TYPE-3 ——== 28 CARD TYPE—1 ——== 28 CARD TYPE—2 ——= 28
e« ADDITIONAL INFORMATION
4TWD.095.085 (RDSO SKEL 4445) |TYPE OF PRODUCT OR HS1 5250A
STATUS OF DRAWING NAME OF CUSTOMER/PROJECT 25 KV AC LOCO
g oM NAME SIGN. DATE 7&”0' g;
2 TE oy TON OF PRINTS HARAT HEAVY ELECTRICALS LTD.|  |CKSB Sd/— [16.09.10 v~
zZ TNX —1 BHOPAL cko. DK sd/— [16.09.10
% XM —4 APPD. |S,PAL Sd/— [16.09.10
REV | DATE [ALTERED REV| DATE [ ALTERED Gl REV | DATE |ALTERED CKSB DEPT. GRADE OF UN. TOL SCALE WEIGHT (K.G.)| REF. TO ASSY. TEM No. |73 77
CHECKED CHECKED <o CHECKED DK TME NeF
. APPROVED 02 |30.10.15["APPROVED e — 01 |21.10.10rAPPROVED  S.PAL CODE. DIM.C/M/F S‘@ NTS 006 I 439 20 60 056 007 |001
2 AA0230208 :
N DRG. DIGITIZED. IN VIEW DIM. 1.408 WAS 1.4 TTLE DRAWING NO SRR
(1 .
o SERRATED WASHER 3439206006 1 CR)EV2
; (FOR MODIFIED BRUSH HOLDER)
= SHTNO 01 |NEI.EIF.SHT. 01
A3
4
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FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

"] THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF

Gt

SKG

NOTES:—

25
1. MACHINE ALL OVER (V/)

2. ITEM 001 TO BE ZINC PLATED & PASSIVATED
WITH A PLATING THICKNESS OF 0.015 TO 0.020 MM.

3. TOLERANCE ON UNTOLERATED DIMENSIONS ARE +0.25 MM.

.- |REV.] DATE  [ALTERED REV.| DATE  [ALTERED ADDITIONAL
z CHECKED  —=ctr CHECKED DK INFORMATION ~ 107.806-970, ALT.03
% 02 [30.10.15 APPROVED e 01121.10.10 APPROVED S.PAL _STXTU_S_OF___M _________
S [ DRG. DIGITIZED. IN BOM UNTOL. DIMS. GR.  |[DRAWNG =
w AAD230208 WAS ON. DISTRIBUTION TME— 1 TNX —1
g F OF PRINTS  TxM— 4
Es
% . TOOL LIST
Q’ E IT.NO.. TOOL NO. DESCRIPTION
O <
gL:EJ 001 | 1414049 |DRILL JIG FOR
b= 3 HOLES ¢4
oe
>
3 g
Y&
Loz 38.5
I o 5.5 o 99T
Mm 2 - OO (o]e) (@]
= . | +1l|lxZ
1x45 \ ol =
z 7] ~. —IE 3
z & |
—— ]
& a2 |
[a]
z
x
o /3 HOLES ¢4
>
)
©
[a)
a
8
Ll
[21]
5
z
%
2
=
=

= 4. THIS DRG. IS EQUIVALENT TO CLW DRG. NO. 10T806—970, ALT.3.
152
| o~
IS
il S
lo & R/WT 001 |ADJUSTING PIN 1S:2062'92 KG.| 0.06
"8 0.12 KG $20x54 JIS-G-3101'87
- i iR MATL. CODE : o | UNIT WT.
L REMARKS DESCRIPTION = S|UNTE = —————~
:__c‘_ NO- ® MATL. SPECN. " ®Qm. 7
| CRITE] —— = 23 28 —= R 28 ——— = CARDTYPE2
: ,u_J NAME SIGN DATE |NO.OF
p-3 VAR
LS BHARAT HEAVY ELECTRICALS LTD. | DRN. |CKSB Sd/— |19.09.10
: ~ BHOPAL CkD. | DK Sd/— (19.09.10
| @] APPD.| S.PAL Sd/— |19.09.10
:_ DEPTT \E| UNTOL. DS, GR. SCALE WEIGHT(KG) | REF.TO ASSY.DRG. ITEM NO. rlT%aF
| DIMS M EP@
I s O o5 IME NTS 0.06 |1 439 20 60 056 | 003 | 001
: >Z_ TITLE DRAWING NO. REV
14
(@]
: £ ADJUSTING PIN 44392060051 02
|2 HS15250A, 25 KV_AC LOCO
|z SHT.NO 01 |N0.0F.SHT. 01
A4
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OF PRINTS TXM— 4

DISTRIBUTION TME— 1 TNX —1

FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)
REV.| DATE ALTERED @best- REV.| DATE ALTERED AKJ ADDITIONAL
CHECKED —e CHECKED S.PAL INFORMATION 4TWD.095.252, ALT.00
02 | 30.10.15[ APPROVED e — 01 122.10.10[ APPROVED S.PAL STATUS OF
DRG. DIGITIZED. BOM UPDATED. DRAWING

RN

)

BHARAT HEAVY ELECTRICALS LIMITED.

| IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTREST OF THE COMPANY.

NOTES: -

. 1. GENERAL CHARACTERISTICS (GRANULAR POWDER PTFE)
o
% CHARE R s STANDARDS UNITS 51A
g POWDER
& APPERANCE IRREGULAR PARTICLES
s BULK DENSITY ASTM—D 1457/87| g/l 700+100
0 COMPRESSION RATIO - - 25-3
= PARTICLE SIZE ASTM—D 1457/87 u —400
% POURABILITY ASTM=D 1457/87 S 30-50
] Kg/cm.sq 250-360
a MOULDING PRESSURE - psi 3500—5000
2 mpa 25-35
c SINTERED PARTS
S SPECIFIC GRAVITY ASTM=D 1457/87 - 2.14-2.18
§ SHRINKAGE ASTM=D 1457/87 % —35/-45
3 Kg/cm.sq 250-310
x TENSILE STRENGTH  |ASTM—D 1457/87| psi 3500—4000
= mpa 25-30
w ELONGATION ASTM=D 1457/87 % 280-380
FE THERMAL STABILITY  |ASTM—D 1457/87 - <10
r DIELECTRIC STRENGTH|ASTM—D 1457/87| KV/mm 32

0.1mm V,/mil 800

2. THIS DRG. IS EQUIVALENT TO CLW DRG. NO. 4.TWD.095.252, ALT.00.

. 001 SPACER

g SEE TABLE

g e | S MATL. CODE NE: UNIT WT

" REMARKS DESCRIPTION e Alunmp————————
. No- ®  MATL sPecN. * aqmnv. 7
| ORD TV 3 >8 >8 OFD TWE | >s 0RO T 2
| NAME SIGN DATE | NO.OF

8 VAR
S BHARAT HEAVY ELECTRICALS LTD. | DRN. | AKJ Sd/— |18.10.10
- BHOPAL cKD. | DK Sd/— [18.10.10
:___%_ APPD.| S.PAL sd/— [18.10.10] -
i DEF’T~T viE| uNToL. ows. f‘R’ SCALE  |WEIGHT(KG)| REF.TO ASSY.DRG. MEM No. | NOOF

DIMS Z/M EEI‘(@
: f TITLE S PAC E R DRAWING NO. REV
IS
£ 4439206005202
B HS15250A, 25 KV AC LOCO S0 01 [eorsm —
A4

File No. HEP-TPTNOMNX(51)/59/2026-HEP-TXM20500 (Computer No. 309684)

Generated from eOffice by Shalendra Kumar Yadav, MANAGER(SKY)-MNX35400-HEP, MANAGER, HEP-HEAVY ELECTRICALS PLANT (HEP) on 29/05/2026 03:09 pm




2074053 /202 6/HEP-FXM20560 i e ot o
’ FiRSTANGLE PROJECTION ‘ P (ALL DIMENSIONS ARE IN mm)
‘- REV.] DATE  [ALTERED Rev.| oAt ALTERED - 72557 ADDITIONAL
2 CHECKED ——~ 15 ,‘!Z[ £2 TCHECKED __ #/n- | INFORMATION -
Y APPROVED _ IO ARPPROED _cor.  lepmnesor T T T T T T T T
2 ASSY REF /4394060058 0RMWNe
Iy RS ] 4839 2040 08, |DISTRIBUNONTME-1  TNX—1
i b e OF PRINTS _TxM-4
=
-
SR
$Z
L=
x
§5
1 -
. >
- 5 | PHV-SILA-L- PRoPELT IS m,ﬂm:non 14 |7
‘. gﬂ&oocsma:s: 2.1 Ky flmm L i
g - ONNATION o 409, mi / o :
. £ CONTRACTIONe 50, ',,,3,:' x4 cneymeat GomPosiTon
f HB= 183 max o/ 1a4o Ca O-0f ™A
T x HRB =z J0 max / S = \Mex
" HV = 200 ™Max { M“‘ 2 TNoL
8 P» 0-O0%

File No. HEP-TPTI\%

NOY Bt USEL DIRECTL:

THE INFORMATION ON THIC

$ = 0.03917\'\"
M= s“rg [0’: Y.
Cr= 187Te20%

2| NOTE:-
r___‘_’_—“__ 1. TOLERANCE ON UNTOLERATED DIMENSIONS ARE +0.5 MM.
EXCEPT THICKNESS
: gg 2- METAULRGICAL TESTING Pork 80Tn PROTOTYPE AND BULK SUPPLY SHALL
13 8T CARAIGD OUT AT BHEL oA ANY NABL #PPRovY D LAB -
:§§ 3. THIS DR IS CQUIVELEN T To CLw DR Naw (0T 806-972 ALt &7,
e @S TR , , N
ez loo1|  SPRING SUPPORT S722 sazer | [KG] o008
. € o 1 15TK X 50 X B0 | | T/S<Cr-43039|
§ g -:-tn‘:‘:,l - u. » MATL. CODE c,: . - UNIT WT
B REMARKS ‘. DESCRIPTION g e 2unrrh — — — —
b o e : - MATL sPECN.  T1T| [T amr "
: 28 — o mm z8 | — o2
I g NAME | SIGN | DAJTE [WO.OF
. BHARAT HEAVY ELECTRICALS LTD. |0mn | K EB 6o VAR
g BHOPAL oo | 8 YA | 1690
}_ o] ‘ _ APPD. sﬂﬁé--',a-l% Ko -jo ] o
| UNTOL. DWWS. GR. | _ @scau: WEIGHT(KG) | REF.TO ASSY.DRG. TEM No. | NOOF |
» » 2332 os6 | .. | |
, _ EI Wi N1s | 009 (M372060056 | o |,
& TiTLE DRAWING NO.¢# . REV
(SR ] % 1
; SPRING SUPPORT, 44392060053 , 1
4'7';I\ﬂ_i\_lm)<(51)/59/2(i§6—HEP—TXM2515 <c01r1&250301384>. 25 Kv A.C. LOC T.NO 01 | NO.OF.SHT. ' 01r —;“

i - - - e T AP —
Generated from eOffice by Shalendra Kumar Yadav, MANAGER(SKY)-MNX35400-HEP, MANAGER,

T

ATYTNAE .
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)
.- |REV.| DATE  [ALTERED REV.] DATE ~ [ALTERED bt ADDITIONAL
z CHECKED CHECKED e INFORMATION 10 T 806 973A
g APPROVED 01 129.10.15[ APPROVED e oS of T T T T
3 DRG. DIGITIZED & UPDATED. |DRawNG
W DISTRIBUTION TME—1  TNX—1

8 F OF PRINTS  TxM—4

= L

s O

3 A

E oW

- <

52

W z R2

£ g

.

3 E

£

.- ROLL DIRECTION
= 2 HOLES ¢6

Lo

2z

: - .

w

§ ,>_—_' CHEMICAL PROPERTIES YV, PHYSICAL PROPERTIES

z § C — 0.08 MAX. 1x45° PROOF STRESS = 21kgf/mm?

ol Si— 1 MAX S TENSILE = 53kgf/mm?

o | Mn — 2 MAX. NS ELONGATION = 40% MIN.

£ O P — 0.045 MAX. CONTRACTION = 50% MIN.

£ 25| S - 0030 MAX. 70 HB = 187 MAX.

g8 9 Ni — 8 TO 10.5% HRB = 90 MAX.

a z Cr — 18 TO 20% HvV = 200 MAX.

£ o

z 3

z o

= 5

:2| NOTES:-
-

z § 1. TOLERANCE ON UNTOLERATED DIMENSIONS ARE +0.5MM.

"'i_J - EXCEPT THICKNESS.

< ] 2. METALLURGICAL TESTING FOR BOTH PROTOTYPE AND BULK

IRZ SUPPLY SHALL BE CARRIED OUT BY BHEL OR ANY NABL

| @5 APPROVED LAB.

|§E 3. THIS DRG. IS EQUIVALENT TO CLW DRG. NO. 10T806—973, ALT.C.

B

|2Z 001 | SPRING SUPPORT KG.| 0.06

: S 1.5THK.x48x50 JIS-G—-4303'91

| EFr e | iR MATL. CODE NE UNIT WT

b REMARKS DESCRIPTION 5 SN = —————+

:__“_ No. ®  MATL. SPECN.  * ® o, 7

| WIS ———— = S >28 — = W =2s — = TR

: o NAME SIGN DATE [ NO.OF
= VAR

LS BHARAT HEAVY ELECTRICALS LTD. | ORN. | CKSB Sd/— |16.09.10

|

|z BHOPAL CKD. | DK Sd/— (16.09.10| 00

| 3 APPD.| S.PAL Sd/— [16.09.10

T DEPT. SCALE WEIGHT(KG) | REF.TO ASSY.DRG ITEM NO. | NO.OF

: TME| UNTOL. DIMS. GR. @ : ORbe ITEM

DIMS /M EP

|5 COBE 405 v NTS 0.06 |1 439 20 60 056 | 015 | 001

: >Z_ TITLE DRAWING NO. REV

IS SPRING SUPPORT 44392060054 01

: g HS15250A, 25 KV _AC LOCO

| Z SHT.NO 01 |N0.0F.SHT. 01

A4
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)
o |REV.| DATE ALTERED ot REV.| DATE ALTERED RBV ADDITIONAL
z CHECKED <ot — CHECKED S.PAL INFORMATION 10 T 806-977A
9 02 129.10.15[ APPROVED s 01 122.10.10] APPROVED S.PAL _ [status oF T 7]
8 |DRG. DIGITIZED. DRG. UPDATED. [ORAWNG |
w DISTRIBUTIONTME— 1  TNX —1
o= OF PRINTS TxM— 4 PRM —4
=
J
9 & 1 HOLE ¢7.5 DRILL
< B
o Z
E L':;_:J N 18
Cs - R2 /
S ; S ———
g e T
T o ‘
=
g L
T O
Ay
g
5z
< 5e
E z \1—‘/
S =
£ 5
'“EJ £ MATERIAL CHEMICAL COMPOSITION PHYSICAL PROPERTIES,
0 = STAINLESS STEEL SHEET C — 0.08 MAX. PROOF STRESS = 21kgf/mm?
5 5 1.6THK. TO JIS—G—4303’91 Si — 1 MAX. TENSILE = 53kgf/mm?2
g > GR.SUS 304 CP TO THE Mn — 2 MAX. ELONGATION = 40% MIN.
§ E FOLLOWING CHEMICAL & P — 0.045 MAX. CONTRACTION = 50% MIN.
o £ PHYSICAL PROPERTIES S — 0.030 MAX. HB = 187 MAX.
2 Ni — 8 TO 10.5% HRB = 90 MAX.
'; § Cr — 18 TO 20% HV = 200 MAX.
o
zZn
2. | NOTES:-
=
§ f 1. TOLERANCE ON UNTOLERATED DIMENSIONS ARE +0.5MM.
z § EXCEPT THICKNESS.
,“{J - 2. METALLURGICAL TESTING FOR BOTH PROTOTYPE AND BULK
—— SUPPLY SHALL BE CARRIED OUT BY BHEL OR ANY NABL
N APPROVED LAB.
:? 3. THIS DRG. IS EQUIVALENT TO CLW DRG. NO. 10T806-977, ALT.D.
]
e
| - SPECIAL WASHER KG.| 0.006
= 001 |0.6THK.x18x63 -
e STL. STEEL JIS—G—4303 91
- el " ; MATL. CODE : e | UNIT wr.
' K REMARKS DESCRIPTION = o|NTE——————-
:__c‘_ NO. © MATL. SPECN.  * Q. m
| o8 = W 28 ™ ¥ )
: it NAME SIGN DATE | NO.OF
< VAR
LS BHARAT HEAVY ELECTRICALS LTD, | DR | CKSB Sd/— |16.09.10
: ~ BHOPAL CckD. | DK Sd/- [16.09.10] _
:__%_ APPD.| S.PAL Sd/- [16.09.10
: DEPTT VE ;T;ZL Q,DDA;'/;R' SCALE WEIGHT(KG) | REF.TO ASSY.DRG. ITEM NO. TIT%?AF
s CODE405 EI@ NTS 0.006 |1 439 20 60 056 | 008 001
: >Z_ TITLE DRAWING NO. REV
x
(@]
: S SPECIAL WASHER 44392060055 02
| s HS15250A, 25KV _AC LOCO
L Z SHT.NO 01 |N0.0F.SHT. 01
A4
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4 TH(S DRGy (s EGUIVELENT To CLw PROL N a ,
TOOL LIST | - STYLE LIST
IT.NO.ITOOL NO.] bgscggg«_nou T o Toma ] —
i R85 | IR Sl | STYLE
001 BPS094770920
" wraiog i
3 .
OEFICE COPY
RWI.029 K& lomt ¥ | 1< .2062,92 [ [KG] 028
RWT.0.29 KG 001 |HANDLE, -20 , |
£ ‘»622 X 100 : :!S~C11—-&3) )
ir e | ol wncoe  CISIC]T vt
5 REMARXS 0. DESCRIPTION £ Ly T Sl
N I MANL. SPEDCNM. hd B - ary. »l
il A T
" BHARAT HEAVY ELECTRICALS LTB. | [ <955 (¢->-fo
¥ { PHOPAL { exp. DK - m B (N1
i' - — |emiiefi | el Teioio |
UNTOL. DIMS. CR. SCALE mﬂm)lgémmm ) TEM NO gg
1 oms g/u/r é}'@ - | D439206005% 8
2 ! ™ ' NTS 0“26 T 007 | 001
: TITLE HANDLE DRAWNNG NO. REV
3L ' . AZ . ;
: HS 15250 A,-25 kv AC'Logg 4439206005¢] o
File ,m: ER TR TMAMA (510594202 6aHE T XM20500 (Comoutér No. 309684) r” » _‘ .7"'%_ /isk". .NO 01 | NO.OF.SHY. . 01
Generated from eOffice by Shalendra Kumar Yadav, MANAGER(SKY)-MNX35400-HEP, MANAGER,leiiﬁ‘—' AV, @ 1’.” PLANT (HEP) on 29/05/202;3‘%3.:%53’%1“‘:*”

& PASSIVATED .
THICKNESS OF 0.013 TO 0.015 MM.
2. TOLERANCE ON UNTOLERATED DIMENSIONS ARE 0.5 MM.

3. MANUFACITURER ToAOVIDE TREIR ME t4L PUNC/ET
MARK ATTHE LoCATioN SHOwN

WiITH A PLATING

iﬁ TOMUIL A DR UDRY UIREGELT UK CINUIKEUILY IN ANY WAY OETRIMENTAL TO THE INTREST OF THE COMPANY.

A ¥ S emermemsew rmse L
REV. DATE  [ALTERED RBv. REV.| OATE  [ALTERED . ADDITIONAL sorc&é»ou .y
|22 1M O CHECKED < .. {osonoy FOERXED INORWATION 10 18% 014 ]
?‘1;0\1’2. , 4 09.09. m_sg’ s r. JSTATUS OF
T Ve T ORMNG o ]
- : _ DISTRIBUTION TME -~ -
O veoare>. | or PS4
100
82
4
25/
Y
Nty
_ A
i _Sese Nore s
NOTES:~
1. TEM NO. 001 TO BE ZINC PLATED —

0: (0T 835 ol4 ALt P 24

BOSS { DENTIF
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1. THIS IS TO BE ZINC PLATED.

2. MANUFACTURER TO PROVIDE THEIR METAL PUNCH /
IDENTIFICATION MARK AT THE LOCATION SHOWN.

3. THIS DRG. IS EQUIVALENT TO CLW DRG. NO. 4TWD095-087 ALT-2

FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE [N mm)
REv.| DATE |ALTERED i ALTERED ADDITIONAL
CHECKED  —=ec”— | REV.| DATE | cHECKED INFORMATION 4 TWD 095 087
> o1 28.10.15 APPROVED /Ccv‘“‘n APPROVED
O =
Lol é DRAWING DIGITIZED & UPDATED. STATUS OF
= DRAWING
=
I DISTRIBUTION ~ TME-1 TXM-4
o = OF PRINTS TNX-1
= u
9 (@]
e
O 5
= =z
Ll
; s R0.8 2X45°
=N /
L Z
— Z — o
= = 10 ™
s 2 g o
T o o o - éco 1)
m o SEE NOTE 2 N %)
% =
S =
Z oz
o< 37.5
S z
(24
o >
WG
g .
©w 2 30
-~z
Z
W o
=
3 =
2
g 3
o
G NOTES:-
L
59
Z w
© m
2 =
z 2
(@]
z 0
w =
E =

o
=z
() IS 1364 PART-2 001 ) 1S:1364 (PART-2)

. M20X 45 P8.8 92, 1SO4017'88,GRADE 8.86g
b 65 75|25 27|29 58| 59 (46 54| 55 56 |68 71
o ITEM a MATL. CODE Al UNIT WT.

REMARKS NO. DESCRIPTION = ol 2
MATL. SPCN. QTy.
Lt | 28 ——= CARD TYPE-3 28— CARD TYPE-1 28 — CARD TYPE-2
<t
= NAME SIGN DATE
3 DRN CKSB -SD- 16.09.10 | No.oF
5 BHARAT HEAVY ELECTRICALS LTD. CKD DK. -SD- 18.09.10
w
BHOPAL APPD | S.PAL sD- | 18.09.10

. DEPT TME GRADE ;)I; '\ljl;l;OL.DIM. SCALE WEIGHT (K.G.) REF. TO ASSY. DRG. ITEM NO. ”I‘%';’F
© [cone E @ NTS 0.25 1439 20 60 056 001
= 405 AA0230208 ' 009
>_

REV.

Z| me HEX. HEAD SCREW ORAWING NO.
'=
z (MODIFIED BRUSH HOLDER ASSY.) 4 439 20 60 068| 01
2 HS15250A 11 SHT. No. 01 ‘ NO. OF SHT. 01
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>
UDC 669.35'6-14
{ JAPANESE INDUSTRIAL STANDARD JIS
1 Bronze Castings H 5111-1979
1. Scope
This Japanese Industrial Standard specifies bronze castings for general use,
hereinafter referred to as the ''castings''.
2. Class and Symbol
The classes of the castings and the symbols thereof shall be as given in
Table 1 depending upon the chemical composition and the casting method.
[
Applicable Standards:
JIS H 0321-General Rules for Inspection of Non-ferrous Metal
Materials
JIS H '1251-Methods for Chemical Analysis of Bronze
JIS Z 2201-Tension Test Pieces for Metallic Materials
( JIS Z 2241-Method of Tension Test for Metallic Materials
2

13

File No. HEP-TPTNOMNX(51)/59/2026-HEP-TXM20500 (Computer No. 309684)
Generated from eOffice by Shalendra Kumar Yadav, MANAGER(SKY)-MNX35400-HEP, MANAGER, HEP-HEAVY ELECTRICALS PLANT (HEP) on 29/05/2026 03:09 pm



2074053/2026/HEP-TXM20500

2
H 5111-1979
Table 1
Class ‘S mbol Casting Reference (Uses shown fo example
Y methed ( * gie)
Sand mould Having good fluidity and good machinability,
Class 1 BC 1 . .
casting, etc. | and used for such casting as water supply
and sanitary fittings, valves, pump bodies,
Class 1C | BC 1C Cont‘muous injectors, bea.rmgs, nameplates, other
casting general machinery parts, etc.
Class 2 BC 2 Sand. mould H‘avmg high res%stance to prgssure, abr‘a—
casting, etc. | sion and corrosion, and of high mechanical
strength, and used for such castings as
Class 2 C BC 2 C Cont.muous l')earmgs, sleeves, bushes, pl.lmp t?oc%les,
casting impellers, valves, gears, ships' fittings,
electrical appliance parts, other general
Class 3 BC 3 Sand. mould machinery parts, etc.
casting, etc.
Class 3 C | BC 3 c | Sonunuous
casting
“Sand mould Having high resistance to pressure, and
Class 6 BC 6 casting, etc. abrasion, and of good machinability and
castability, and used for such castings as
. general use valves and cocks, bearings,
Class 6 C | BC 6 C Cont.muous sleeves, bushes, other general machinery
casting parts, etc. :
Class 17 BC 17 Sand' mould Having mechanical properties somewhat
casting, etc. | superior to BC 6, and used for such
castings as bearings, parts of small
Class 7C | BC 7C Cont.muous pumps, valveé, fuel pumps, other
casting general machinery parts, etc.
3. Quality

3.1 The castings shall be of uniform quality, free from injurious defects.
The extent of defects to be accepted shall be predetermined by the agreement
between the parties concerned.

3.2 The chemical composition of the castings

shall conform to Table 2, and

the mechanical properties (tensile strength and elongation) to Table 3.

-~
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H 5111-1979
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Table 3
) Tension test
Class Tensile strength :
kgf/mm2 Elongation
{N/mm?2} %
17 min.
1 .
Class {167 min.} 15 min.
Class 1 C {132 ES} 15 min.
25 min. ;
Class 2 {245 min.} 20 min.
28 min.
2 ~ . .
Class C {274 min.} 15 min
- 25 min.
3 in.
Class {245 min.} 15 min
Class‘ 3.C {232 Inriiz} 13 min.
20 min. .
Class 6 {196 min.} 15 min.
2 in.
Class 6 C {242 22} 15 min.
- 22 min.
8 min.
Class 7 {216 min.} 18 min
26 min. :
Class 7 C {255 min.} | 15 min.
Remarks 1. The units and numerical values given in
{ }are in accordance with the
International System of Units (SI), and
are appended for reference only.
2 For continuous castings, the mechanical

properties of tubes and rods having an
outside diameter of 100 mm or less
are specified.

The mechanical properties of those
exceeding 100 mm in outside diameter
shall be predetermined by the agreement
between the parties concerned.
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5
H 5111-1979

4. Shape, Dimensions and Mass

The shape, dimensions and mass of the castings shal] be specified either
by model or in drawing. The tolerance thereon shall be Predetermined by the
agreement between the parties concerned.

5. Test

5.1 Chemical Analysis The chemical analysis shall follow the method
Specified in JIS H 1251,

5.2 Tension Test

5.2.1 The tension test shall follow the method specified in JIS Z 2241,

5.2.2 The tension test piece shall be No. 4 test piece specified in

JIS Z 2201 machined from the Specimen taken in accordance with 6.2,

6. Insgection

6.1 The sampling of the sampie for chemical analysis and the general rules
for the analysis shall be as provided in JIS H 0321.

(1) Sand Mould Castings, etc. |

(@) Unless otherwise specified, one Specimen shall be__t_?lﬁell_,fmgle\ach J
melt. e e e

e —

(b) The dimensions of Specimen and the position from where the test
piece is to be taken shall be as specified in Fig. 1.

Reference: The Specimen of this shape is called Type A specimen.

(¢) The specimen shall be cast at the same time when the product
casting is cast.

(2)  Continuous Castings

(@) Unless otherwise specified, one specimen shall be taken from each ‘run

(b) The specimen shall be one of the product castings manufactured by |
continuous casting, and where it is impossible to prepare No. 4 test {
piece from the specimen, the breparation of test piece shal] be pre-
determined by the agreement between the parties concerned.

Sw
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- 6.
< H 5111-1979

Test piece
taking position

6.3 The castings shall be t

T Marking

(2) Manufacture number
(3) Date of manufacture

4) Ma i
4) nufacturer's name or its abbreviation

v
]
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H 5113 JIS H 5114

1979
6.3 The sampling of the specimen necessary for the preparation of the tes

piece for hardness test shall be predetermined by the agreement between the
parties concerned.

Aluminium Bronze Castings

fcope

this Japanese Industrial Standard specifies aluminium bronze castings for
| use, hereinafter referred to as the '"castings".

particulars shall\be marked on the castings by a suitable means:

Class and Symbol
(1) Class or symbol thereof

(3 Manufacture umber / the classes of the castings and the symbols th(:-e&f shal:.be astgl\;en in
ss | depending upon the chemical composition an e casting me 5
(3) Date of manufacture / # 1 depending upo
(4) Manufacturer's me or its abbreviation
/ Table 1
il A Unit: mm
Casting ¢ 1
Reference (Uses shown for example)
lass || Symbol method e (
'
& I ‘ 1 Suitable for castings that require
y 8 % 3 | strength and corrosion resistance.
Yo QL 4’/} lg a1 AI!BC 1 Sand. o Used for such castings as acid resist-
5 i e 4 3 ot ] ‘ casiing, ‘ete, ‘ ant parts, gears, rollers in paper-
@} | 1 making machine, etc.
' 'S
Test piece —361% /1] o = ‘ 1d ‘ Suitable for castings that require
e ion \; R Theas 2 A!BC 2 Sina oo | strength and resistance to corrosion,
» \ casting, elC. | . cion and abrasion. Used for such
%‘ castings as small marine propellers,
3= ‘ i | gears, bearings, bushes, valve seats,
Cantlmons i ts, safety tools,
M8 2C| AIBC 2C casting } u;npellors, bolts, nuts, A
/ ' etc.
/ d 1d | Suitable for large castings that require
/ b Mss 3 AIBC 3 Santi mottc | specially high strength and resxs}ance
CABNINE * | to corrosion, erosion and abrasion.
/ eot ploce | Used for such castings as marine pro-
/ REHIE pORStion q 14 1 pellers, sleeves, impellers, gears,
‘/ Sreon 7 ok 2o FR00 oo i arts for chemical industry,
/" *27 200220 [/ 2 NED) 5_1274'7‘_7 Tass 4 AIBC 4 et ' Zzichmc par
| 1 /ﬁi |
i 4 L Quality
Leng}h of .?_iﬁ ) 17173 7| i
Slggc::lggo ‘/'A:'%J' \ -\T7 | 3.1 The castings shall be of uniform quality and be fre'e from injurious defects.
[ 'Rb‘ i me extent of defects to be accepted shall be predetermined by the agreement

L Metal mould for
,, Type E specimen

wiween the parties concerned.

793
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“ Test piece taking position

6.3 The sampling of the specimen necessary for the preparation of the te |
piece for hardness test shall be predetermined by the agreement between the
parties concerned.

6.4 The castings shall be tested in accordance with 5., and the results
meet the requirements of 3. and 4.

7. Marking
When required upon agreement between the parties concerned, the followig
particulars shall be marked on the castings by a suitable means:
(1) Class or symbol thereof
(2) Manufacture number
(3) Date of manufacture

(4) Manufacturer's name or its abbreviation

796
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H 5114

3.2 The chemical composition of the castings shall conform to Table 2,
the mechanical properties (tensile strength, elongation and hardness) to Tabl

Table 2

Chemical composition %

Class .
Cu Al Fe Ni an Impurtt

Class 1 85 min.| 8.0 t010.0|{1.0to4.0|1.0 max. | 1.0 max. | 0.5 mat

H 5114
$ape, Dimensions and Mass

™ shape, dimensions and mass of the castings shall be specified either

medel or in drawing. The tolerance shall be predetermined by the agreement
the parties concerned.

st

! Chemical Analysis The chemical analysis shall follow the method
fled in JIS H 1252,

Class 2
78 min. | 8.0 to 10.5(2.5t0 5.0 (1.0 to 3.0| 1.5 max. | 0.5 mn
Class 2 C

! Tension Test

# 1.1 The tension test shall follow the method specified in JIS Z 2241.

Class 3 78 min. | 8.5 to 10.5|3.0 to 6.0 [ 3.0 to 6.0| 1.5 max. | 0.5 ma

Class 4 71 min. | 6.0to 9.0|2.0t05.0|1.0t04.0|7.0to 15.0|0.5 mm §

& B

2 The tension test piece shall be No. 4 test piece specified in
¥ 2201 machined from the specimen taken in accordance with 6.2.

! Hardness Test The hardness test shall follow the method specified in
14

£ 2243,

The sampling of the sample for chemical analysis and the general rules

The sampling of the specimen for the preparation of the tension test

@) Unless otherwite specified, one specimen shall be taken from each

®) The dimensions of specimen and the position from where the test
piece is to be taken shall be as specified in Fig. 1,

Reference: The specimen of this shape is called Type F specimen.

ie) The specimen shall be cast at the same time when the product

Table 3
Tension test fpection
‘ Hardness test
Hs !
Class Tensile strength
%t fmm? E‘°“§£“°“ (10/1000) ® analysis shall be as provided in JIS H 0321.
{N/mm2} ;
# shall be as follows:
Class 1 A4 min. 20 min. 90 min.
{441 min.} " Sand Mould Castings, etc.
50 min.
20 min. 120 min.
Gisep 2 {490 min.) melt.
55 min.
15 min. 120 min.
Class 2 C {539 min.}
60 min.
15 min. 150 min.
e {588 min.} casting is cast.
60 min. : i
15 min. 150 min. ® Continuous Castings
Chpb 4 (588 min.)

Remarks 1. The units and numerical values given in{ } are
in accordance with the International System of Units
(ST), and are appended for reference only.

2. For continuous castings, the mechanical properties
of tubes and rods having an outside diameter of
100 mm or less are specified.
The mechanical properties of those exceeding
100 mm in outside diameter shall be predetermined
by the agreement between the parties concerned.

794
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®) Unless otherwise specified, one specimen shall be taken from each

run of continuous casting of the same target composition and of the
same shape.

M The specimen shall be one of the product castings manufactured by
continuous casting, and, where it is impossible to make No. 4 test
piece from the specimen, the preparation of test piece shall be
predetermined by the agreement between the parties concerned.
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Coating thickness
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TYPE OF | QUANTAM REFERENCE | ACCEPTANCE | FORMAT | INSPECTION REMARKS
CHECK OF CHECK DOCUMENT NORMS OF AGENCY
RECORD
| TP TPIA
TC Verification 100% 100% As per drawing As per drawing & MTC BHEL/TPIA TEST LAB
& Specification Specification NABL/EQUIVALENT
ACCERDITED/SOURCE
MILL /Supplier to get
the raw material
correlated with material
TC & invoice
| TC <mlzmwmmws | 100% B Mﬂkﬂ‘ i 1 - mImr‘\\ﬂv\; Supplier internal report
As per drawing As per drawing & 3 for 100 % to be
& i e Supplier record " a
& specification Specification reviewed and 5 % to be
Measurement Witness by TPIA
o 100% 5% ] .WJIwmrhﬂ_ﬂy.. Supplier Snm«:m_lauo:
TC Verification As per drawing As per drawing & g for 100 % to be
; e e Supplier record )
& testing & specification Specification reviewed and 5 % to be
Witness by TPIA
| 100% 1% i ] - BHEL/TPIA Supplier internal report,
TC Verification As per drawing As per drawing & ; for 100 % to be
; i e Supplier record y
& testing & specification specification reviewed and 1 % to
Witness by TPIA
| Visual 100% 10% As per ﬁg_:@ I As :
per drawing & )
ificati I Supplier record BHEL/TPIA
& specification Specification uppl / itress
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