1374301/2023/HEP-TXM20500

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.

14/78

AA 712 51 04

CORPORATE STANDARD | Rev.No. 07

PAGE 1 OF 3

1.0

1.1

1.2

1.3

2.0

2.1

2.2

2.3

24

2.5

SCREWS, GRUB, SLOTTED, TYPE-C (CONICAL ENDS), PRODUCT Gr:A,
COARSE PITCH, STEEL, PROPERTY CLASS 4.8 (M12 - M24)

DESIGNATION:
A product Gr:A, slotted, steel, grub screw conical end (Type-C), thread M12, length
30mm, coarse pitch and conforming to property class 4.8 shall be designated as:

On drawings:
i) Material specification column : AA 712 51 04.
i1) Description column :SCRU GRB SLTC A M12X30 - 4.8

On indents:
Screw grub C A M12X30 - 4.8: AA 71251 04

For issuing enquiries and on purchase orders:
While issuing enquiries and purchase orders, enclose a copy of this BHEL standard.
COMPLIANCE WITH STANDARDS:

Dimensions, Tolerances and General Requirements:
As per BHEL standard AA 712 51 04

Mechanical properties:
Material shall conform to properties given against class 4.8, as specified in Table-3
of 1S:1367, Part 3

Threads:

Pitch-coarse to 1S:4218, Part 2
Tolerance quality - Medium.
Tolerance class 6g.

Identification Marking: As stated in clause-9 of IS:1367, Part 3

Finish: Plated as specified in BHEL order.

Revisions : As per CI. 29.4 of 29" MOM

APPROVED :

INTERPLANT
of WG-F STANDARDIZATION COMMITTEE (WG-F)
Rev. No. 07 Amd.No. Prepared Issued Dt. of 1st Issue

Dt: 15.04.2011 | Dt:

Year : HARDWAR Corp. R&D December, 1976
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NOTE:

Length and diameter combination (refer Table-1 on page 3 of 3) between the bold lines
should only be used

For screw threads, general (Metric) refer to BHEL standard AA 023 18 00
For tolerance grade, position and class refer to BHEL standard AA 023 02 01
For sizes less than M12, refer to BHEL standard AA 7125103

Screws to this standard would be unplated, divisions wishing to have plated screws would
have to get them plated.

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

When fasteners are to be tested with in BHEL, sampling and acceptance plan as per [S:1367,
Part 17

REFERRED STANDARDS (Latest publications including amendment):
1)1S:1367, Pt 3& Pt 17 2)1S:4218, Pt 2 3) AA 0230201

4) AA 023 18 00 5) AA 0231852 6) AA 7125103
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NOTE:

1. Corporate Sub-Cade Numbers are shown in the tabled
2. Weights Have been shown in kg. per 1000 Nos.
3. For ends refer AA 0231852.

TABLE-1 ‘
' . All Dimensions in mm
Coni | - groT _ LENGTH (L)
Stze |end | Width ), . | ' ' .
d | m |THIHL G 12 (14| 16 5560|6570
Nom. | Nom. M?il:. Min. : ; .
1 225 | 4.24 | Sub-Code ‘ .
M2 | 50 o | %2 e
| 200 | 3.768 | weight 5.03
. 275 | 4.74 | Sub-Code
M16 | 6.0 |— -
' 250 | 426 | weight
1 3.25 | 5.24 | Sub-Code
| M20 | 7.0
: 300 | 476 | weight | -
| 430 | 6.24 | sub-Code ' i :
M24 | 8.0 : :
| 4.00 | 576 | weight 1 . F
e




17/78
1374301/2023/HEP-TXM20500

AA 71251 04

Rev. No. 07 CORPORATE STANDARD

PAGE 40F 4

EXPLANATORY NOTE:

This standard was first issued in January 1977 and was based on 1S:2388-71 and

reaffirmed in 1991 for dimensions, tolerances and general requirements. Subsequently many
changes have been agreed upon at International and IPSC level and were reflected in revised
version of I1S:1367 “Technical supply condition of threaded fasteners”.

Since the IS:2388 has been withdrawn, therefore the following changes have been made in
the corporate standard AA712 51 04 :

e Reference of the IS:2388 has been deleted from clause 2.1 of the standard.

e Clause 1.3, 2.1 and 2.4 have been modified accordingly.

e Clause 4.0 has been modified.
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SCREWS, CAP, HEXAGON SOCKET THIN HEAD, PRODUCT GR. A, COARSE PITCH,

STEEL, PROPERTY CLASS 8.8 (M3 - M24)

1 DESIGNATION
A Product Gr: A Hex socket thin head, cap steel screw of thread M12, length 30 mm, coarse pitch,
and conforming to property class 8.8 shall be designated as:
1.1 On drawings
i) Material specification column: AA7123125
ii) Description column: SCRU CAP SOC TH HD A M12 X 30 - 8.8

1.2 Onindents

Screw Cap Hexagon socket thin head A M12 X 30 - 8.8; AA7123125
1.3 For issuing enquiries and on purchase orders

While issuing enquiries and purchase orders, a copy of this standard shall be enclosed.
2 COMPLIANCE WITH STANDARDS
2.1 Dimensions, Tolerances & General Requirements

As per DIN 7984 - 2009
2.2 Mechanical properties

To conform to property Class 8.8, as specified in table 3 of IS 1367, Part 3
2.3 Threads

Pitch-coarse to IS 4218, Part 2

Tolerance quality - Medium

Tolerance class - 6g
2.4 Identification Marking

As stated in clause 9 of IS 1367, Part 3 except for sizes up to M10
2.5 Surface Discontinuity

As per DIN 7984 or IS 1367, Part 9
2.6 Finish

Plated as specified in BHEL order
Revisions: APPROVED:

As per clause 34.2.A) of MOM of MRC-F

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC (F)

Rev. No. 05 Amd. No. Reaffirmed Prepared Issued Dt. of 15t Issue

Dt: 25-10-2016 Dt: Year: HEP, Bhopal Corp. R&D 01-09-1983




1374301/2023/HEP-TXM20500

W N =

)
)
)
)

N

AA7123125

Rev. No. 05 CORPORATE STANDARD FHE

PAGE 2of 5

3 NOTE

3.1 Length and diameter combination (refer Table 3 on page 5 of 5) between the bold lines should
only be used.

3.2  For screw threads, general (Metric) refer to BHEL standard AA0231800.

3.3 For tolerance grade, position and class refer to BHEL standard AA0230201.

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

3.5 When fasteners are to be tested with in BHEL, the following sampling and acceptance plan shall

be as per IS 1367, Part 17.

4 REFERRED STANDARDS (Latest publications including amendments)

IS 1367 Part 3, 9 &17
IS 4218 Part 2
AA0230201
AA0231800
EXPLANATORY NOTE

The following changes have been made in this revision

— In Clause 2.1, Year of DIN is modified as DIN 7984-2009
— Clause 2.2 & 2.3 year of reference removed.

19/78
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PROCEDURE FOR LIQUID PENETRANT EXAMINATION

1.0 SCOPE:

This standard datails the procedure for Hgud penetranl exaoipation
of mnon-porous  ferrous and non-ferrcus Aand noosmelalllc - matarials
guch ms ceramics, plastics, plass, elo.

1.2 Typical surface disconlinuities deteciabie by this method esre cracks,
seams, laps, wold shots, porosity, laoilnatlons, eto.

g-j 1.3 This standard conforme substantially with ASTM E 166 - 1H8D
EE (Reapproved 1983) and ASME code sectlon ¥, Article 6,

o

g E 2.0 FERSONNEL REQUIREMENT:

=
I:.l: .

- Personnel  performig noep-destrective examination snd evalustion shall
bl ba gualified to the recommended pracltice SNT-TC-1A @ any othar
0E recognised pracilce.

B

LE

22| 3.0 DESCRIPTION:

FE

] : .

= In principle a ilguid penelranl is applied te the surface to be exa-
E{‘g mined znd allowed to enter discontinuities, excess pongtranl removed
E%f the pari dried apd a developnr appdlled, The developer lunctions
Bir both a8 a bloller to absorb penetrant that has been trapped in
< v digoontinuities and as & contrasting back pround (o eaohance the wvisi-
EE-E.‘ bility of pensfrant Indicatione.

22k

EEE 4.0 APPROVED METHODS § MATERIALS:

SuZ

EE 4.1 Either & colour coplrast or [luorescent pepetranl  mathod may be
=5 used, Any one of the following penstrants shall be used:

-

H

EH {2) Spolvent Remowvahble
ﬁE (] Post Emulsifying
EE ic]  Water Washalbilo
= E
o o
5' 4.2 Forr nickel base alloys aml/or Tor stalnless sted] materlals used
e it nuclear components he  penetrant melerials,  cleanor, penetrant

developer, etc., used shall not oontain sulphur or halogen above
1% by weight.
::' 4.3 sglection of liguid pooeirant meterial shall Lo from the Samé [amll.y
. { brand ). migr-wixing of fomily of llguid pepstrant matorials is
* not allowedl.
A0 PROCEDURE:
LI | Surface Preparation:
Revisions ;
CL.7.10 pf MOM of WGINDT) INTERPLANT W
STANDARDIZATION COMMITTEE - (NET]
Rev. No Rarv, Dhate Fessd ] 2k Frepiied fagued Dinte
0z MOV, 82 COHE, Bab | orR,. RBhy B i EJI!EI.:-li.:JL':-T”
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§.1.1

B.l.2

5.1.3

cn
]
3=

3.4

. |

b.d.&

5.3.3

.4

Surface preparation by grinding or machining or other method may be

eniployed where surface Irregularities may mask indications of unaccep-

table discentinuities.

The surface to be examined and a#ll adjacent areas wilhin at leasi
25 mm shall be dry and free from any dirt, linl, scale, rusi welding
fiux, weld spatter;grease, bil or other extrenecus matter that could
phature surfacée openings or otherwlse Intecfere with sxaminalion.

The surfate (o be examined shall be cleaned with detergents, organic
solvents, doscallng sSolutions or paint removers, Depreasing  and
ultrasonic cleaning may be employed to increase clesning slliciency.
Cleaning method employed is an important part of |hes examinalion
procedurs. GCloaning solvents shall meet the requirements of Cl.4.2

Caution: piasting with shot or dull sand, rolofimishing, buffing. wirs

brusing the soll material or wachining with dull tonls
shall not he used as they may peen the discontinuities :al
the surfaceo.

Drying:

bDrylng, after cleaning the surface to be examined, shall be actom-

plshed by normal evaporation or with forced hot air, as approprisia.

. minimum period of time shail be eslablished lo ensure that
the cledaning solutlon hae eveporated priot to application of the pene-
trend .

Application Of Penelranis:

The penstrant shall be applled by dipping, brushing or spraying.
If the penetrant i= applied by spraying using compressed air lype
apparatus, filiers shall be placed at the air inlel lo preclude con-
taminatlion of peneirant by oil, water or dirl sedlment thal may
have collected in the lines. Spraying should only be performend
in @ booth equipped with exhaust system.

The length of penetration time is crltical and depends upon the
material being inspected, the process through which 1t has pr=aerd
and ihe type of discontlnuities expeclsd. The rocommended — pane-
tralion lime is glven In Table 1.

The temperature of the penetrant and the suarface of the part o
b examinod shall not ba below 10°C(50°F) mor above S0°C(126°F)
throughout the examination period, Local hesting or cooling  1s
jpermitted provided the lemperatures remain in the rvange of 10 o
50°C during the examination, Where it 1s nol practical to comply
with these temperature Wmitetions, other tamperatures and ines
ghall be used provided the procedures are gualilled as desoribed
in Annexure-1.

Hemoval O Excess Pencirant:

After the. pengtration time specified in the procedure hos elapsed,
any penetrant remaining on the surface shall be remeved, taking
cart to minimise removal of penetrant from digcontioufties.

“ALS LIMITED,

COPYRIGHT AND CONFIDENTIAL
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5.4.1 Postemulsilying Peoclrants:

The smulsifier shall be applied by spraving or dipplng. The emuelsi-
fving time =shall not excescd f  minites, Alter amulsification, the
mixlire shall beremoved by waler spray.

L Solvent Removable Penetroants:

Excess penelrant shall be removed by wiping with a cloth or absor-
bent papar repeating the operation wuntil most tracesof  penetrants
have lLbesn rednved , The remalnlng traces shall be removed by

wiping the surfece lightly with cloth or absorbent paper moistered
with sblvent.

Caulion: Care shall be leken o avodd excess solvent a3 this may
remove penetrants lrom discontineities. Flushing the surface
with solvent [ollowing the appllcation of the penstrant
dicd prior o developing is probdbltod.

P Water Washable Penetrants:

Fxcese water washable penetrant shall be removed with 8 walar
gpray. The water pressure Shall nol exceed U35 N/w® (S0 Psl)
and Lhe water temperatore shall oot exceed 43.3%0 [110%F).

G.5 Drylng:
Surface shall be dried belora the applicalion of developer.

G5.5.1 a] U postemulsiiyving or water washable method is used, [he surface
shall Le drled by blotting with clean materials or by using
cirgulating warm air, provided the temperature of 1he surface
ig nbt reised above BUPC (12&°F).

COPYRIGHT AND CONFIDENTIAL )
n thiz document & the propersy of BHARAT HEAVY ELEC  TALS LiM o B0,

[t miugl 6od be used divecily or Adirectly in any way denmenisl (o (e e, o B cOmpay.

b} For solvent removible method, the surface may be dried by
normal evaporation, Glottitsg, wiplng or forced airc. s
E 8.0 Application Of Developer:
B
é The developer shall be applied as scon as possible sller the removal
of the excess penetrant.  Two types ol developer, dry or wet,shall
he wsed with Fluoorescent penetran!. with colour conlrasl penetrants,
only wal deviolopsr shall be used.
By, 1 Application Of Dry Developer:
Ury developer shall be applied by & sdl! trush, a4 hand operdied
powder bulb or & powder pun or olher means provided the powder
is dusted evenly over the entire suriace being examinad.
Bl 2 Application O Wel Developer
-

Prior ta applying suspenslon type wel develuper e thea surface,
the developer musl be thoroughly agitated 1o onsure adequate dis-
perrslon of suspended phrlicies.
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6.0

G.1.2

(] Agueous Developer Applicallon:

Agqueous developer may be applied to either a wel or dry
surfaco, I shall be applied by dipping., spraying or other
means provided a thin coating is abtained over the ontlre
surface belng examined. Drving time may be decressad by
using warm alr, provided the surface temperature of the part
is not raised abpwve 50°C.

i) Nov-agueous Developer Application:

Nof-aquacus developer shall be applled only on a dry surlace.
It shall be applied by spraying, except where salely or
restricted access preclude 1. Under such conditions daveloper
imay be applied by brushing. Prying shall be Ly $ormal
evaporation,

EXAMINATION:

Observe the surface during the applicatlon ol the developer (o
detect naturg of any Indicatlona which tend 19 blesd ool profuseliy.
Final examination shall be done between 7 minutes at he earclies
and 30 minutes al the Iatest alter application ol the dowloper,
The nature of discontinuities corresponding to the indications shall
be defined depending upon the method of setilnp, appearance,direc-
Lion, shape anl dimensions of the same.If the bleed vul dues not
alter the oxaminallon rcesulls, longer  pariods are pacomiibed,
If the surface o be examined 1s large gnough 1o preclude Codnplete
gxamination within the prescribed tme the surfoce shall be exa-
minad in incraments.

Colour Contrast Penelrants (Visible Dye Penetranis):

With oolour conirast peneirants the developer forms & reasonally
undform  costing, Surtace discantinuities are Indicated by bleeding
oul ol the pengtrant which & oormally of & deep red ocolour.

Indication with a lighl pink colour may indicale excessive cloaning.
Inadequale cleaning may leave an axcesslve background making Inler-
prefaftion difficult.

Adeguate  illuvmination is required o ensure no loss ol Lhe sensi-
tivity in the examinalion. Examination shall be done under patural
or sultable lght ((Humipatton level shall Be in the order of G0
LLX ]

Fluorescent Penetrants:

Examlnation of the surface shall be carried oul with a high Inten-
gity black light in a darkened ares or boolh. Hlack light shall
have a wave length ol 3650 A°. The bulbs shall be allowail

to warm Mp for not less than 5 minutes prior to use in the axamls
nation. The black light intensity shall be at least ol 800 uW/om
on the surface of the part belng examined and the light Source
teing kept at a distance of at least 376 mm from Lhe surface being
examinedd. The operator should allow hils eyes to become acousiomed
to the darkness of the inspection Loothh [or at leasit [ minules
bofore Inspecting the parts. He should awveid looking direcily
into the Wbilack lighlt And also aveid going from (he dackness (o

COFYRIGHT AND CONFIDENTEAL
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the light and back again without allowing sufficient time for his eyes
to adjust to the darkness. The intensity shall be measured at least
once every 8 hours and whenever the work station is changed.

7.0 EVALUATION OF INDICATIONS & INTERPRETATION:

7.1 As the developer dries to a smooth, even white coating, indications

will appear at the locations of discontinuities. Depth of surface dis-
continuities may be correlated with the richness of colour and speed
of bleeding. out. However, localised surface imperfections -such as

may occur from machining marks or surface conditions may produce

é similar indications which are non-relevant.

2 7.2 Usually, a crack or similar opening will show a line and light cracks
5 8 8

9 or partially welded lap will show a broken line. Gross porosity
= may produce large indications covering an entire area. Very fine

porosity is indicated by random dots.

7.3 Any non-relevant indication shall be regarded as a defect until the
indication is either eliminated by surface conditioning or it is Proved
non-relevant by other NDT methods.

7.4 Linear indications are those indications in which the Ilength is more
’ than three times the width. Rounded indications are indications which

are circular or elliptical with the length less than three times the
width.,

7.5 All indications shall be evaluated in terms of the acceptance standards
of the referencing documents.

COPYRIGHT AND CONFIDENTIAL ’
The information uu this document is the property of BHARAT HEAVY ELECT:

8.0 ACCEPTANCE STANDARDS:

8.1 For castings - Refer Corporate Standard AA 085 01 32.
8.2 For Austenitic Forgings - Refer Corporate Standard AA 085 01 30.

8.3 For Welds - Refer Corporate Standard AA 085 01 29.

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

9.0 7 POST EXAMINATION CLEANING:

Surfaces examined shall be cleaned after evaluation of the test with
. dry cotton rag with or without water rinse.

TABLE - 1 (Clause 5.3.2}

Suggested Penetration Time For Post-emulsified And Solvent

Removable Penetrants

Material ‘ Form Type of dis- *Penetration

= continuity time (min.)
Castings Porosity 5
. Cold shut 5
Aluminium Extrusions & Laps 10
Forgings Lack ol fusion 5
Welds Porosity 5

All forms Cracks 10
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TADLE — 1 (Clause 5.3.2) Contd. I =
Malsrial Form Type of diz- O gt | e Lion
Gontimuily Lhmier fendn. )
Caslings Porosity G
Cold shiul 5
Mapnaaim Extrusions & Laps 1
Forgings Lack of fusion 11
Walds Porosity 1u
All Torms Cracks 1E) )
Castings Porosity 10 E :
Cold shut 10 EE
Steel Extrusions & Laps 1) 3 =
Forgings Lack of fuslon 210 d
Welds Forosity Al ks
A1l Torms Cracks 20 B &
: H &
Castings Porosity n -
Cold shut 5 Eds
Brass § Bronze Extrusions & Laps i} e §
Forgings Lack nf fusion [t E;EE
Brazed parts Forosily {1} LT 4
All forms Cracks Ii) E"_ji
: = - ErE
Plastics All lorms Cracks i {E&E
— fEs
Glass all forms Cracks ) EE.%
—_ 1t
Carbide tipped Lack of lusion B & E;
tools All furma Porasity o i f
Crack a0 o
T R
Titanium & high -
femperature All lorms 20 o 30 = 2
alloys E T
Ceramic ALl lorms Cracks ] é
Forasity fi
# For lower temperatures, penelralion tlme should Le Increased.
ANNEXURE - 1 (Clavse 5.3.3]
PROCEDURE FOR NON-STANDARD TEMPERATHRES
Al General @
_ When it is not practical to oondoct & liguid  peeelcaat  oxdolnation
within the lampeoralure weange of 15.6 1o B1.6%E (60 to 1Z5°F);  the _*
gxamlpation procedure ai the proposed lower or nigher tomperatura 1
range requires  qualllicatlon. This shall reguire tlie we ol 8@ gueench '|
cracked aluminfuwn block. which i degignoted ns "Llguid  Denetrond
L]
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AL Liguid Penetrant Comparator Hlock:

The liguld penetrant comparator Block shall be made of  alumdnom,
ASTM B209, Type 2024 or SB=211. Type 2024, 10 mm (378 in.) thick,
and shall have gpproximate foce dimensilons of 50 mm 2 75 om (2 In., X
< T T R At the pentre of each [lace, & erea approximately 25 mm
in diamster shall be marked with a 510°C (950°1) temperature Indicat-
ing crayon or paint. The marked area shall be heated with a blow
lorch, & Bunsen burner or similar device to a temperalure bhetween
B10°C (950°F) and 5Z4°C (BYL"F). The speclmon shall thon be immedia-
lely guenched in cold water which produces a petwork of the ling cracks
on each face. The block shall then bs dried by heating to approxi-
mately 149°C [300°F). After cooling., the block shall be cul into two
halves, e hall of the specimen shall be designated block Al
and the other block 'B' for identilication in subsequent processing.
Figure 1 illusirates (he comparalor blooks "A" and “BY. As an alter-
nate W culting (he bDiock in hall to make hlocks "A" and "B", separals
blocks 50 mm % 7h mm (2 in. % 3 In.) can Ue made wsing the heating
and guenching technique as described sbove. Two comparator blocks
with closely matched crack patterns may be used. The blocks shall
te marked “A" and "B".

L5 LIMITED.

A.d Comparator Application:

[a] IT il is desired to gualily a liguid ponotrant  examination proco-
dure al a lemparalure of less than 15.68%C [6U°F) the proposed
procedure shall be applied to bluck "B after the block apd
all materials have besn cooled wwd held at the proposed examing—
tion temperature until the comparison is completed, A standard
procedure which has previously been demonsirated as suilable
for use shall be applied to block nAY In the 15.6 1a 51.67C
(60 too 125°F) tempersturs range. The indicalicns of  cracks
ghall be compared belween blocks “aA" anod “BY. I rthe Indlea-
tlony obiained under the proposed condIition on block "B" sre
essentially the same as obtained on block "AY during examination
At 15.6 to HI.6°C (60 1o I259F)., Lhe proposed procedurs shall
be oconsidered gualified lor use.

It must pot be wsed diresiiy or indirecily in asy way detrneatal 1o (e imterest of the company.

{La} 1f the proposed temperalure  for lhe examipation ls above 51.6°C
(125°F1, block "B" shall ba held al this tempaeratore - throughout
ihe axaminallon. The Indicalion of craocks shall be compared
fs described in T-647.3{a) while block "W is @l the proposed
temperalure and block "A" Is a#t the 15.6 tu 51.8%C (BU w 123°F)
ltemperalure ranga,

COFYRIGHT AND CONFIDENTIAL
The infommation «. i dorumen & the property of BHARAT HEAVY ELECTF.

ic) A procedure guealifled at a tewperature lower than 15.6%0 [609F)
shall be gualified from that temperaturs to 15.6°C (6O°F).

[ed] To quallly a procedure for temperalures above 51.6%C (1259F),
the upper and lower Ilemperalure Llmits shall be established
- and the prooedure gualified a1 these Emperatures.

(] Az an allerpale to the reguoirdnenis bk (i) amd (D] whern using
color contrest penslrants, 1 g permissible (o use & slpgle
comparator block for ke standard and pon-standard lamperaluras

and o make he conpacison by photogranhy
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(f) When the single comparator block and photographic technique
is wused, the processing details (as applicable) described in
(a) and (b) above shall apply. The block shall be thoroughly
cleaned between the two processing steps. Photographs shall
be taken after processing at the nonstandard temperature and
then after processing at the standard temperature. The indi-
cation of cracks shall be compared between the two photographs.
The same critgria for qualification as (a) above shall apply.

:'[vg]» Identical photographic techniques shall be used to make the
comparison photographs.

"ALS LIMITED.
.he compe

i
-

P, L

COPYRIGHT AND CONFIDENTIAL

- this document is the property of BHARAT HEAVY ELECT
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FIGURE: 1-LIQUID PENETRANT COMPARATOR BLOCK
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EVALUATION AND ACCEPTANCE STANDARD FOR
LIQUID PENETRANT EXAMINATION OF CASTINGS

SCOPE:

This standard is applicable for Liquid Penetrant examination of
castings.

The procedure adopted for this examination is as per Corporate
Standard AA 085 01 31

DEFINITION OF INDICATIONS:

Circular indications are those, more or less elliptical with major
axis not more than three times the minor axis.

Linear indications.are those, having length in excess of three times
the average width.

In-line indications are those, in group of three or more indications
aligned side by side in line with intervening gaps of less than 2mm
measured edge to edge.

EVALUATION OF INDICATIONS:

Defects which occur as mechanical discontinuities at the surface
will be indicated by the bleeding out of the penetrant, however,
localised surface imperfections such as may occur from machi-
ning marks or surface conditions may produce similar indications
which are not relevant to the detection of defects.

Any indication which is suspected to be non-relevant is to be
considered relevant till it is proved otherwise.

Relevant indications are those which result from mechanical dis-
continuities. Linear indications are those indications in which
the length is more than three times the width. Rounded indications
are those indications which are circular or elliptical with the length
less than three times the width.

Indications measuring less than 1. 5mm across shall not be taken

into consideration unless they are clustered in group of more than
4 Nos. with intervening gap of less than the largest dimensions of
adjacent flaws, Such clusters shall be evaluated as single defect.

_‘1I
e INTERPLANT NON-

DESTRUCTIVE TESTING COMMITTEE
Prepared leswed Date

Corp. R&D | coxp:rap |10 SEPT 79
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4.0 ACCEPTANCE STANDARDS:

Castings are classified into four levels, as details below,
according to the size and number of flaws permissible.

Level No. of acceptable indications per 100 sg. cm. Unacceptable

indication.

One in-line indication of 15mm maximum
length.

Note: The minimum permissible distance between any
two or more acceptable individual flaws shall not
be less than the major dimension of the larger
flaw.

surface area of length not exceeding 25cm. defects.
I 2 Nos. of 3mm circular indication, Crack and
hot tears.

P e g

11 3 Nos. of 3mm circular indication. -do-

One 5mm circular or linear indication.

sl e
-‘é 111 3 Nos. of 3mm circular indication.
2 2 Nos. of 4mm circular indication.
g One 6mm circular or linear indication. -do-
X | . ) . . . .
3 One in-line indication of 10mm maximum
e leﬂgth.
3 ——————————————————————————————————————————————————————————————— -

v 4 Nos, of 3mm circular indication.
] 3 Nos. of 4mm circular indication.
E 2 Nos. of 8mm circular or linear -do-
»
|
-]
3
i

1t must aot be weed

COPYRIGHT AND CONFIDENTIAL
mumuuwhmmammrmwmuuuum.




36/78
1374301/2023/HEP-TXM20500

AA7161001
””[l CORPORATE STANDARD Rev. No. 04
' PAGE 1 of 3

WASHERS, MACHINED, STEEL
1 DESIGNATION

A machined washer of size 8.4 mm made of steel shall be designated as:

1.1 On drawings
i) Material specification column: AA7161001
i) Description column: WASHER MCD 8.4-ST
1.2 Onindents
Washer Machined 8.4 — Steel: AA7161001

1.3 For issuing enquiries and on purchase orders

While issuing enquiries and purchase orders, delete BHEL standard number from the above
description and add the information given under clause 2.

2 COMPLIANCE WITH STANDARDS

2.1 Dimensions, Tolerances and General requirements
As per IS: 2016-1967, Table-1

2.2 Material

Steel as stated in IS: 2016
2.3  Finish

Plated as specified in BHEL order.
3 NOTE

3.1 For machined washers of brass, refer to BHEL standard AA7161002
3.2 For machined washers of copper, refer to BHEL standard AA7161004
3.3  Washers to this standard would be unplated, divisions wishing to have plated washers would have

COPYRIGHT AND CONFIDENTIAL
The Information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

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

3.4 For general requirements of washers, refer BHEL standard AA0230408

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

3.6 When fasteners are to be tested with in BHEL, the following sampling and acceptance plan based
on IS: 6821 (Table-2) shall be followed for physical properties.

LOT SIZE | SAMPELE SIZE | ACCEPTANCE NOS.

Up to 1000 5 0

1001-3000 8 0

3003-10000 13 0

10001-35000 20 0

Over 35000 32 1
Revisions: As per clause 29.4 of MOM of WG-F APPROVED:

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE - MRC (F)

Rev. No. 04 Amd. No. Reaffirmed Prepared Issued Dt. of 18t Issue
Dt: 15-04-2011 Dt: Year: 2019 HPEP, Hyderabad | Corp. R&D 01-01-1977
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4 REFERRED STANDARDS (Latest publications including amendment)

—_

) 1S: 6821
) AA0230408
)
)

W N

AA7161002
AA7161004

N

EXPLANATORY NOTE

This standard was first issued in January 1977. The standard was based on 1S:2016-1967 for
dimensions, tolerances and general requirements. Subsequently many changes have been agreed upon
at International & IPSC level and were reflected in 1S: 2016-1967.

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

— Clause 3.6 “Sampling plan” for washers has been modified in line with IS: 6821
— Clause 4.0 has been modified accordingly.
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Note:
1) Corporate sub codes are shown in Table
2) Weights have been shown in kg per 1000 Nos.

Table 1
All dimensions in mm.
. Outside diameter | Thickness for bolt
Size Nom. D s e .
d h12 nom or screw | Sub-code | Weight
Basic Tol. |Basic|Tol. size
1.7 4 01 03 [+0.1] 0.1 | M16
-0.3

2.2 5 S0 03 [r01f01 | M2 170

2.7 6.5 F0 | 05 |20.1] 02| M25 161

3.2 7 A0, | 05 |x01]02 | M3 013 0.11
4.3 9 F0 [ 08 [20.1]03 | M4 021 0.29
5.3 10 S0l 1 |r01] 04| WS 030 | 042
6.4 125 | *0 | 16 |02/ 06| M6 048 1.08
8.4 17 F0. | 16 |x02]06 | M8 056 2.07
10.5 21 F0o| 2 [202] 06| Mmi0 064 | 3.98
13 24 F0 | 25 [203] 06 | Mi2 072 6.16
17 30 Fo| 3 |203] 06| Mmi6 080 | 11.17
21 37 Fo | s |03 1| m20 099 | 16.7
25 44 Ho |4 |03 1 M24 102 | 31.78
31 56 SOl 4 |03 M30 110 | 52.95
37 66 FO| 5 |w08] 16| M36 129 | 89.99
43 78 SOl T e re | ma2 137 | 180.3
50 92 SOl s 1|16 | Mmas 145 | 291.26
58 105 F0 | e 1|16 | Mmse 188 | 421.8
66 115 FOl 9 || 2 | wmes 153 | 486.45
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SCREWS, CAP, HEXAGON SOCKET HEAD, PRODUCT GR. A, COARSE
PITCH,STEEL, PROPERTY CLASS 12.9 (M3 - M36)
1 DESIGNATION
A hexagon socket head, cap screw of nominal size M10, length 30mm, coarse pitch, product grade A
and of property clause 12.9 shall be designated as:
1.1 On drawings

i) Material specification column: AA7123123
i) Description column: SCRU CAP SOCK A M10 X 30 — 12.9

1.2 Onindents
Screw Hex socket head, cap A M10 X 30 — 12.9: AA7123123
1.3 For issuing enquiries and on purchase orders
While issuing enquiries and purchase orders, delete BHEL standard number from above
description and add the information given under clause 2.
2 COMPLIANCE WITH STANDARDS
2.1 Dimensions, Tolerances & General Requirements
As per IS: 2269 - 2006
2.2 Mechanical properties
To conform to property class 12.9, as specified in table 3 of IS: 1367, Part 3
2.3 Threads
Pitch-coarse to 1S: 4218, Part 2
Tolerance quality: Medium
Tolerance class: 5g - 6g
2.4 Identification Marking
As stated in clause 9 of IS: 1367, Part 3 (except for sizes up to M10)
2.5 Surface Discontinuity
As per IS: 1367, Part 9
2.6 Finish
Plated as specified in BHEL order.
Revisions: As per Clause. 29.1.2 of 29th APPROVED:
MOM of WG-F INTERPLANT MATERIAL RATIONALISATION
COMMITTEE - MRC (F)
Rev. No. 07 Amd. No. Reaffirmed Prepared Issued Dt. of 18t Issue
Dt: 15-04-2011 | Dt: Year: 2019 HEP, Bhopal | Corp. R&D [ 01-01-1977
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3 NOTE

3.1 Length and diameter combination (refer Table 1) between the bold lines should only be used.

3.2 Sizes to the left side of the dotted lines are threaded to the head within 3P.

3.3  For screw threads, general (Metric) refer to BHEL standard AA0231800

3.4 For tolerance grade, position and class refer to BHEL standard AA0230201

3.5 Screws to this standard would be unplated, divisions wishing to have plated screws would have to
get them plated.

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

3.7 The screws to this standard can also be supplied with diamond / straight knurling on the external
side of head.

3.8 When fasteners are to be tested with in BHEL, the sampling and acceptance plan shall be as per

—_

1S:1367, Part 17

4 REFERRED STANDARDS (Latest publications including amendment)

IS: 1367, Part 3, 9 &17

)

2) IS: 4218, Part 2

3) AA0230201

4) AA0231800

5) AA0231850
POINT CHAMFERED
OR FOR SIZES ML
AND BELOW ‘A5 ROLLED'

. —
120°min® 9\ - -

= ¢d
4

/ = (e fer AADZ31450)

i 2P max.
INCOMPLETE THREAD

La— b

FIG . 1
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STRUCTURAL STEEL - WELDABLE QUALITY
(PLATES, SECTIONS, STRIPS, FLATS AND BARS)

ORDERING DESCRIPTION

1.0 GENERAL:

The material shall conform to IS 2062 — 2011, E250-Gr.BR (with mandatory Impact Test)
or DIN EN 10025-2:2005, Gr. S275JR and comply with following additional requirements.

2.0 APPLICATION:
For general engineering purposes, suitable for welding.
3.0 CONDITION OF DELIVERY:

3.1 Bars & Sections shall be supplied in Hot rolled in straight lengths without twists and
bends.

3.2 The material shall be supplied as per IS: 2062 — 2011, E250 Gr.BR (with mandatory
Impact Test) or as per DIN EN 10025-2:2005 Gr. 275JR.

3.3 Any other additional requirement as per BHEL Purchase order.

4.0 DIMENSIONS AND TOLERANCES:

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.

4.1 Sizes:
Material shall be supplied to the dimensions specified in BHEL Order.
4.2 Tolerances:

The tolerances on hot rolled material shall comply with IS: 1852 or any other equivalent
national standard.

4.3 Straightness for hot rolled bars:

Unless otherwise specified, the permissible deviation in straightness shall not exceed 5
mm in any 1000 mm length.

5.0 TEST SAMPLES:

The selection of test pieces for all tests like Chemical, Mechanical etc. shall be as per IS:
2062, E250-Gr.BR or DIN EN 10025-2, Gr. S275JR.

Revisions: APPROVED:

Clause No. 1, 3, 5 & 8 revised (as per MOM of 38th | INTERPLANT MATERIAL RATIONALISATION
MRC meeting), Clause 10 added COMMITTEE — MRC(S&GPS)

Rev No.15 Amd No. Reaffirmed Prepared Issued Dt. of 1t Issue
Dt:11-03-2014 | Dt: Year: HPEP, Hyderabad | Corp.R&D June, 1976




137430

1/2023/HEP-TXM20500
AA10119
CORPORATE PURCHASING

Rev No. 15 A ” l_'l

OAGE 2 o7 2 SPECIFICATION

6.0 ULTRASONIC EXAMINATION:
Plates shall be ultrasonically examined in accordance with BHEL standard AA0850120
(or ASTM-A435) as detailed below and shall comply with the acceptance standards
specified therein.

6.1 For plates above 40 mm thick:
Shall be ultrasonically examined unless when otherwise specified in order.

7.0 TEST CERTIFICATES:
Unless otherwise specified, three copies of test certificates shall be supplied.
In addition, the supplier shall ensure to enclose one copy of the test certificate along with
their dispatch documents to facilitate quick clearance of the material.
The test certificate shall bear the following information:
AA10119 - Rev.No.15/ IS: 2062-Gr: BR (with mandatory Impact test) or DIN EN 10025-2,
Gr. S275JR,
BHEL order No.
Melt No, Size & Quantity, Batch No with heat treatment details, Results of Chemical
analysis,
Mechanical tests & NDT, Supplier’s name, Identification No, TC No, Signature of
Competent Authority, etc.

8.0 PACKING AND MARKING:
Plates shall be transported suitably to avoid damage during transit.
Each plate shall be marked with Melt No. Material grade and specification, BHEL Order
No, Supplier’'s Name Identification No, Size & weight, on any one corner and encircled
with paint preferably of white colour.

9.0 REJECTION AND REPLACEMENT
If the material does not comply with the requirements of this specification during receipt
inspection at BHEL or if any defect is found during further processing of material, BHEL
reserves the right to reject the whole consignment and the supplier shall replace the
material free of cost. The rejected material shall be taken back by the supplier after
fulfilling the commercial terms and conditions.

10.0 REFERRED STANDARDS (Latest publications including amendments):

1) IS: 1852 2) ASTM - A435 3) AA0850120

43/78
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Specification for Identification Marking of Traction Machines Components

1.0 Scope: This specification governs the requirements for identification marking of all components of
traction machines (except electrical items, hardwares & bearings) either manufactured in-house or
outsourced in raw material, semi-finished or fully finished condition.

2.0 Identification marking of components: The component manufacturer shall provide the
identification marking depending upon the type of component (raw material/semi-finished castings, raw
material/semi-finished forgings & fabricated components, fully finished components or sheet metal
components) manufactured by it as per guidelines given below:-

A) CASTED COMPONENTS:

Sl. | Condition of
No. supply

Identification marking requirement

1. | Castings/
semi-finished
castings

a) Method of marking in castings: Each casting shall be embossed &
punched on un-machined surface/ etched on machined surface legibly and
indelibly with following details:-

i) Supplier’s name initial , Heat no. «— To be embossed.
(Example: SAIL/341)

ii) xxxxx , MM-YY <— To be embossed/punched on cast
surface or etched on machined surface.

4 digits of date of manufacturing in MM-YY format
Manufacturer’s unique job serial no.
(Example: 00345/0319)
b) Method of marking in_semi-finished castings: Each casting shall be

embossed & punched on un-machined surface/ etched on machined surface
legibly and indelibly with following details:-

i) Supplier’s name initial , Heat no.  <— To be embossed.
(Example: SAIL/341)

ii) xxxxx , MM-YY «— To be embossed/punched on cast
surface or etched on machined surface.

4 digits of date of manufacturing in MM-YY format
Manufacturer’s unique job serial no.
(Example: 00345/0319)

c) Size & location: For size and location of identification marks, supplier to
take prior approval from BHEL unless otherwise specified in the drawing.
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a) Method of marking after finish machining:

i) When embossed marking is not removed: In case the embossed
marking is not removed during finish machining of the component, the
component shall be punched with following details below the already existing
embossed marking:-

Supplier’s name intial , xxxxx , MM-YY «

4 digits of date of manufacturing in MM-
YY format

——Manufacturer’s unique job serial no.

(Example: SAIL/341) «—Already embossed.
ABCD/00345/0319 <«— To be punched.
2. | Machined
castings on
labour basis ii) When embossed marking is removed: In case the component is machined

all over & the embossed marking is removed, the same shall be re-punched on
fully finished component. Date of finish machining in MM-YY format &
manufacturer’s details shall be punched below the above punched marking as
per details given below:-

Supplier’s name intial , xxxxx , MM-YY

4 digits of date of manufacturing in MM-
YY format

Manufacturer’s unique job serial no.

(Example: SAIL/341) <— To be punched.
ABCD/00345/0319 <— To be punched.
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b) Size & location: For size and location of identification marks, supplier to
take prior approval from BHEL unless otherwise specified in the drawing.

3. | Fully finished | a) Method of marking in finished components:
casted
components

i) When embossed marking is not removed during machining: Each
component shall be embossed & punched on un-machined surface/ etched
on machined surface legibly and indelibly with following details:-

Supplier’s name initial , Heat no.  «— To be embossed/already embossed.
(Example: SAIL/341)

xxxxx , MM-YY <— To be embossed/punched.

4 digits of date of manufacturing in MM-YY format
Manufacturer’s unique job serial no.

(Example: 00345/0319)
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ii) When embossed marking is removed during machining: In case the
component is machined all over & the embossed marking is removed, the same
shall be re-punched on fully finished component. Date of finish machining in
MM-YY format & manufacturer's details shall be punched below the above
punched marking as per details given below:-

Supplier’s name intial , xxxxx , MM-YY

4 digits of date of manufacturing in MM-
YY format

Manufacturer’s unique job serial no.

(Example: SAIL/341) <— To be punched.
ABCD/00345/0319 <— To be punched.

b) Size & location: For size and location of identification marks, supplier to
take prior approval from BHEL unless otherwise specified in the drawing.

B) FORGING / FABRICATED COMPONENTS:

1. | Raw material/ | a) Method of marking in forgings & fabrications: Each component shall be
semi-finished | punched legibly and indelibly with following details:-

forgings and —_ o
fabiricated Supplier’s name initial , xxxxx , MM-YY , xxx
components l—Heat no.

digits of date of manufacturing
(forging/fabrication) in MM-YY format

anufacturer’s unique job serial no.
(Example: SAIL/00345/0319/341)
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b) Size & location: For size and location of identification marks, supplier to
take prior approval from BHEL unless otherwise specified in the drawing.

2. | Machined a) Method of marking after finish machining:
;:L%;ggtsiéns i) When punched marking is not removed: In case the punched marking is
oty B not removed during finish machining of the component, the component shall be
—— punched with following details below the already existing punched marking:-

Supplier’s name intial , xxxxx , MM-YY

4 digits of date of manufacturing in MM-
YY format

Manufacturer’s unique job serial no.

(Example: SAIL/00345/0319/341) <— Already punched.
ABCD/00345/0319 <— To be punched.
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ii) When punched marking is removed: In case the component is machined
all over & the punched marking is removed, the same shall be re-punched on
fully finished component. Date of finish machining in MM-YY format &
manufacturer’s details shall be punched below the above punched marking as
per details given below:-

Supplier’s name intial , xxxxx , MM-YY

4 digits of date of manufacturing in MM-
YY format

Manufacturer’s unique job serial no.
(Example: SAIL/00345/0319/341) <— To be punched.
ABCD/00345/0319 <— To be punched.

b) Size & location: For size and location of identification marks, supplier to
take prior approval from BHEL unless otherwise specified in the drawing.

3. | Fully finished | a) Method of marking in finished components: Each component shall be

forged/ punched on un-machined surface/ etched on machined surface legibly and
fabricated indelibly with following details:-
components

Supplier’s name initial / xxxxx / MM-YY / xxx
|—-Heat no.

digits of date of manufacturing
in MM-YY format

anufacturer’s unigue job serial no.
(Example: SAIL/00345/0319/341)

b) Size & location: For size and location of identification marks, supplier to
take prior approval from BHEL unless otherwise specified in the drawing.
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C) SHEET METAL COMPONENTS:

1. | Sheet metal a) Method of marking: Each component shall be etched or punched as the
components | case may be legibly with following details:-

Supplier’s name initial , xxxxx , MM-YY

I—n digits of date of manufacturing
in MM-YY format
anufacturer’'s unique job serial no.
(Example: SAIL/00345/0319)

b) Size & location: For etching/painting and size & location of identification
marks, supplier to take prior approval from BHEL unless otherwise specified in
the drawing.




