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0. GENERAL

3, SEOFE

Thla sapecification e a branch gspecification

meant for Steal Forginge, whose material
conforms to E1504- V"Boron Stesl, Grade-1".
Thia apeclfication g2ivea the gquality
requirements, sampling & accaptance critaria

and designation cof forgings t£o El504 material,

2. QUALITY REQUIREMENTS

2.1 RAU RAATERIAL TO BE USED

2.1.1 DEOXTDATION :

The bar stock to be used shall be of Fully
killed ateal.

2.1.2 SHAFPE & 51ZE :

Unlegss ctherwige apecified, the raw material
To be used shall be of hot rolled category
upte 140 mm diameter fRCS wIth a reducticn
ratio of 6:1 minimum and shall be of hot
forged category for above 140 mm diameter/RCS
vith a reduction ratio of 4:1 nminimum.

Z2.1.3 CHEMICAL COMPOSITION (UEIGHT x):
[ As per Check Analysis )

ELEMENT % UEIGHT
Carbon 0.32 to 0,37
Slllecon 0.15% to 0.25
Aanganes s 1.20 to 1.50
Sulphurc,max. 0.030
FPhosphorus, max. J.030
Chromium, max. 0.20
Nickel. max- 0.25
Folybdenum, max. .05

Boron, min. 0.000%

Nickel + Chromium,max 0.30

NOTE Elemente not specified above shall not ba
added =to this steel, axcept for the purpose of
(inlahlog.
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HARDENABILITY .

The following Jominey End Quench Hardenability

values 8hall be enaured (Teat as per IS5:2384A-
19817

*J* Disktance Hardnesa Limits HRC

in mm Max, Min.

1.5 he 51
1.0 L mi) a2z
25.0 | 4 18

2.1.5 INCLUSION RATING :

Inclusion Rating
ASTHM EAE ar bLetter.

ahall ba 2.5 - A,B.C,D -

2.1.4 NATERTAL SOUNDNESS

SURFACE :

The raw material shall be [ree [rom
laps, seams and shuts.

cracks,

See Clause 2.1.7 on Surfaca Conditioning.
Defects beyond paermissible levels ahall be
remowvad.

INTERNAL

103

—

Jver

The raw material wuged for forgings shall he
tested for inrernal Bssundness by macro-
etching, as per ASTHM E381. For AccepTtancea, the
material shslll comply with the requirementag
of ASTM E381, as follows

cm" or less

Acceptable @ S-3, R-2 and cC=-2 Cinclusive)

103 cm"

Acceptabla 5-3, E-3 and C-3 (incluajve)

2.1.7 UNACCEPTABLE

2

b

Raw material containing Flute-Cracks, Gasay,
Butt Tears, Splash and Flakes are unacceptable
in any degres, as perc ASTH E3B]1 Plate-I1 -
Ungraded Saries.

Racoverad
Materjiala"
recovered

materials (The tarm “Recovered
means materials callected op
from solid wasgte and raprocegged ta
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atleasat one-half the croess aectlon of the ag-
caat matarial(See Clauae 2.1.337.Flanges and
cther enlargements on forglng need oot be
reduced To Thia ratle, but shall be reduced In
ratle of npot leda than 1.7 to 1. Uhere an
upaetting operatlon or expanding on mandrel ia
employed, na  flxed rarig beTtween the ag-cast
croag gectlonal area and that of the forglng
can be mpaclfied_In all the caaea, approval of
sapple/product prlnt ahkall be obtalned before
bulk productlon.

All material supplled ahall be wrought.

2.2.4 S5TARILITY :

Material ahall- be furnlahed In a condltlon to
Wwithmtand, for an Indeflnlte Time, ex¥posure to
all elimatlic condltione wlthout developling any
ilnternal or external cracka that may develop
before material {a aublected to rceheatlng
(ceferr (11) of Clauae 2.2.7).

2.2.5 GRAIN SIZE

Z2.2.d4 HEAT

The preln alze of the forglnga aa aupplled
mhal] fall wlthln the numbers 5 tao &
(lonctusiva) nf ASTHM E-112.

The grain atructure shall be conaldered
aatiafactory 1f 70% of gralns are withln the
apecliied graln alze llmltas.

The graln alze reguirement la applleable to all
forglnga regardleaa of crosm mectlonal area.

TREEATMENT

Heat treatment shall be aa apacliled ln the
drawlng.

2.2.7 FREEDCOM FROM DEFECTS

13

11)

1113

Forglngs ahall be free from :

Sub-gurface condltlona, random condltlons and
centre aegrgatlen exceeding ageverlry levels
of S5-3,R-2, and C-3 reapesctlvely {(aee Plate I
of ASTM E 381).

Forglng defects auch aa cracka, hot teara, and
farglng laps/fclda-exceeding 3 om In lenath.

Thermal defecta auych as burat atrcuctuce
a¥cegalve grailn grawth | coacaer than graln
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NOTE

become a eBgurce ¢f raw material, as opposed to
virgin rev material),

Usad ar rebuilt productsa

Sufficiant discard ahall be made from the bar
stock, To secure freedom from piping and undue
gegregation in the forgloas.

2.1.8 EURFACE CONDITIONING :

The raw materjial (barfbillet/bloom) may bs
conditioned to Ccamove lnjurlous saurface
dafacts, provided the dspth of conditioning
does not exceed 1.6 mm for each 2 cm of
dimensjion ceoncerned, upto a mmaxlmum depth of
1 mm and alseso provided that the width of the
conditloning is at leagt 4 timas ite graeaatasat
depth. The maximum dspth of conditioning on
two parallel aides at opposalte locations shall
not excead one and half timea the maximum
allowed for the aide. Condltloned araa shall
be flarad to reault In a unlform blending.

2.2 FORGINGS

2.2.1 CONDITION OF SUPPLY

et e
A e s
2t

The torgings ahall be supplied In normalised
crondlticen to a hardneas of 20! to 255 BHN and

ahall be bBlast cleaned to cemove acale and
ruat. Surfaca treatmeant shall be az per
PRIGZY-B - "Ruat Preventive Coatings for

Castinga & Forgings", &z appllecable to the
forging.

Raw forginge shall not be machined unless
gapecified in tha purchase arder. They shall be
finleh~-forgad to tha shape and aslze aa
specified In the forging drawlng.

Forginge 8hall ba close-trlmmed tc remove
[lashaefextra protrusions at the parting line.

2.2.2 FLOW LINE PATTERN

The flow-llne pattern =2hall be as Indicated
in the forging draving and as agresed to on
the bagsie of approved dravling/asample.

2.2.3 REDUCTIOQON FROM CAST STRUCTURE :

Caat blllets or ingots or concaat bars shall
ke proceesed by hot worklng so that the croes
gecticon of the finished farglngs is reduced to

TDATE 1993-05-27
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TABLE =3

SCALE OF SAMPLING & PERMISSIBLE NUMBER OF DEFECTIVES FOR
VISUAL, NDT AND DIMENSIONAL CHARACTERISTICS

No. of items Far Yisual Charac- For WDT & Dlman-
in the leat terilatlice gional

Characteriastice

No. of items Accep- No_of Accep-
o be tancsa itema to tance
galected no. be selected no.
up to 15 5 o 3 0
14 To 25 a 0 5 0
28 teo 50 13 E 8 ]
51 to 10D 20 il 13 a
101 to 150 iz 2 a0 i
151 te 300 50 N 3z 1
01 te 500 80 5 50 2

Note The asaociated AfL's (the maximum percent
defactive that, for the purpose of sampling
of steel forglings, Can ke considered

satigfactery as a procsess average) for vigual
characterlstics and wasa/dimenslonal eharac-
teriatics are 2.5 and 1.5 respectively.

These AQDL values will strictly hold good only

In case of large lots.

5. DEEIGNATION

Forginge are designated wilth a Z-digit shape/
proceas code of %8, which f(ollowa tha 5-
digit materlal code.

Apalnat material column of the TForging
drawlngs, the code to be used shall be E1504-
?8, whleh indicatws that It is a Forging of
El304 matarial.

6. RUST PREVENTION :

Eefar Company Standard PR1OZ29-B - “Rysat
Freventive Coatings for Castingas & Forgings”,

for d

etaile of rugt preventicn.

7. PACKING AND MARKING

Forglnge alall be asultably packed to prevant

corro

glion and damage during transit.

Forgings 8hall be lagibiy embosssd with Vendor

Coda,

Heat Code and Material Coda "BL1™.
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alze ASTM 5), grain boundary oxide & gulphide
fFilms, graphitisation and plttad surfacs

iv) Dendrites extending bayond half-radius from
cantra

w1 Flute cracke ,Gassy,Butt +teare,Splasgh,Flakes
and Pattern (Raf : Plate I1 of ASTH E 381).

These defects shall be examined by :

al Macro-atch of longitudinal & tranaverae
sactldns as per ASTH A317.

b) Magnetic Particle Teat as par [5:;7743-1975 -
"Racommaendsed Practice For Magnetic Particle
Tasting & Inapection Of 5teel Forgings".

2.2.8 REFPAIR OF DEFECTS

Repair welding ia= not permitted unless
gpecifically approved by Product Enginesting/
Quallty Contrel Department of BEHML or their
althoriased repreaentatlve.

Defects may be ground or chipped out provided
the defective area ls faired (blaended) intg
the aurrounding araa and dimensional
tolerances ars malntainad.

2., DINEWSTONS AWD TOLERANCES
The dlmensiconas and tolerancez shall be asg
specifisd in the Forging Drawing. Uherever

telerances are not specified, they shall be as
per [5:344% - Parta I te IIT.

4. SAMPLING & ACCEPTANCE CRITER!IA :

Sampl log and &cceptance shall be as per
Tablee 1 and 2.

TABLE - 1
=SCALE OF SAMPLING FOR CHERICAL ANALYSIS & HAERDENABILITY
He. of items No. of ltems
In a lot te be zalected
up to 50 K
51 to 1680 3
151 to 500 5
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TAOBLE -2
SCALE OF SAMPLING & FERMISSIBLE NUMBER OF DEFECTIVES FOR
YISUAL, WODT AND DIMENSIONAL CHARACTERISTICS
No. of items For ¥isuwal! Charac- For NDT & Dimen-
in tha 1ok keristics sional

Characterlatica

No. af [tems Accep- No.of Aoccap—
to be Cance itema to tancsa
Eglected no. be selectad no.

ug to 15 & o ] 1]
1 to 25 ] ] 5 ]
26 to 50 13 1 A ]
51 to 100 Z0o i 13 1]
101 to 150 3z 2 20 1
151 to 300 R0 3 iz 1
A0l teo BOO an 5 50 2

Note : The associated BOL's (the maximum percent

defective that, for the purpose of sampling

of gteal forglngs, Can be consldered

aatiafactory as a procdesa avarage) for visual
characterlsatica and masa/dimenalonal charac-—
teriastice ara 2.5 and 1.5 respesctively.
These AQL values will strictly hold good only
In ‘case of large lots.

5. DESIGNATION -

Forgilnga are designated with a 2-dlgit shape/
process rcode aof #8, wvhich Ffollove thae 5-
digit material rode.

Against material column of the Forging
drawlngs, the code tc be used shall be E15G2-
?8, which indicates that 1t is a Forging of
E1504 matarial.

6. RUST PREVENTION .

REefcr Company Standard PRIODZ%-B - "Ruat
Pravantive Coatings for Castings & Forgings",
for details of ruat prevention,

7. PACKING AND MARKING :

Forgings ahall be suitably packed tao prevant
corrosion and damage during transit.

Forgings whall be lagibly embosssd with Vandor
Coda, Heat Code and Material Code “B1™,
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a. TEST CERTIFICATE

This shall be according to clauzs 10 of
Company Standard E1504.

. REJECTION AND REPLACEHENT

;n the event of any forging proving defective
in inapection and testing on receipt at BEML,

sech forging shall be rejectsad, not
withstanding any previoua cartification by

vandeor .,
10. CONNECTED STANDARDS
a) 0Oyip?20-C - "Guidelinea for Ingspection of Forglogs" =

) PR10Z9-B - "Rust Pravantive Coatings for
Casatings & Forginga"

c) D3106P-E - "ldentlification Codes for Urought
Materiala"
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