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1. REF.TO HY0230261 FOR UNSPECIFIED NAME SIGN. DATE | NO.OF
TOLERANCES. orN. | NARAYANA 17.11.03 | VAR.
2. CHAMFER M/CD SHARP EDGES ﬂ”[[ BHARAT HEAVY ELECTRICALS LTD. fenp NS 17.11.03
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REV. | DATE | ALTERED REV.| DATE | ALTERED NARAYANA 1 TO 0.7. 6@ NTS 463 - |
0317.11.03 D. CODE 446
CHD. APPD. cro. NDS [APDSG | 4 qur SURFACE ROUGHNESS WHEREVER NOT SHOWN TE T RV
ZONE ZONE DRAWING DRAWN ON SHALL BE TAKEN FROM THE SURFACE ROUGHNESS JOURNAL SHAFT
AUTOCAD SHOWN OUT SIDE BACK SLASHES GIVEN AT THE 3-61-376-90011 | 03

TOP MOST RIGHT CORNER OF THE DRG.
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AMENDMUENT - NOTIFICATION
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AA 085 01 18:ULTRASONIC TESTING CLASSIFICATI
BILLE

1'0

3.0

4.0

AND ACCEPTANCE
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PAGE 1 OF 6; C) 1.0 SCOPE;

Last sentence of the para is modified as follows:
"This standard does not apply to austenitic steel
for which AA 085 01 19 may be referred to."

forgings

Cl 3.2 Sensitivity:
Title of the left hand column of the table is modified as

“Exequency. MHz" in place of Frequency range, MHz.

PAGE 2 QF 6; C} 5,0 COUPLANT:

Last line is modified as "or water shall be used.

¢l 6,1: Eight 1line is modified as follows:
"shall not exceed 15CGmm/second. The following techniques"

Please sec instructlong on the reverse.

Rel:

Cl:10.2.4 of MOM

Cuom, Sy, No,
A 1822 |

Dnte
15.1.96

fasned

conrr. _r&D

Approved

WG-NDT

Amd. No,
01
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ON STL CLASSIFICATION AC C

S B

This standard deals with the ultrasonic testing of steel
forgings, billets and blooms. The procedure covers pulse
echo direct cantact manual ultrasonic flaw detection
technique. This standard does not apply to austenitic

steel forgings.

PERSONNEL, REQUIREMENT :

Personnel performing non-destructive examination and
evaluation shall be qualified to the recommended practice
SNT - TC - 1A or any other recognised practice.

uen a e

The ultrasonic equipment shall be suitable for operating
at frequencies within the range of 0.5 to 6 MHz.

The sensitivity of the equipment shall be tested to ensure
that the number of full screen back wall echo is not less
than that given below, when the appropriate probe is
placed on the metalised surface of plastic insert of the
Indian Standard reference block (IS:4904)/1IIW block.

Frequency range, MHz Min.No. of full screen back echoes

5
4
2

N N

to 6

esolution:

The resolution of the equipment and probe combined shall
be such as to show Separately indications of the three
grooves in the IIW ~ VI block.

Revision:

Approved:
INTERPLANT STANDARDIZATION

9. F WG(NDT ,
Cl.9.4 OF MOM O (NPT} comptrrres. - ( WG-NDT )

r— -
Rev.No. 01

Amd.No. Reallirmed Preparcd lssucd Dt. of ist issuc
CFFP CORP. R&D Jan *80

Di. Jan’9s

Dt. Yerr: BARDWAR
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4.0

SURFACE CONDITION:

The test surface shall be free from loose scales, rust and
such other extraneous material that would interfere with
the ultrasonic energy transmission. In case of machined
surface, it is desirable to have a surface finish of 6.25
microns or better. A gramophone record type of finish and
tear produced by machining tools shall be avoided since
these give rise to spurious echoes and cause probe wear.

COUPLANT:

To ensure adequate transmission of ultrasonic energy
between the probe and the test object, a suitable couplant
having good wetting characteristics such as oil, grease,
water, glycerine or cellulose paste shall be used.

NG T UE:

Selection of testing technique shall be made after giving
due consideration to the method of manufacture and shape
of the object tested. Testing technique should be such
that each and every part of the object volume is scanned
at least once. Successive scans shall overlap a minimum of
15% of the probe width. Uniform contact shall be
maintained between probe and object and scanning speed
shall not exceed 100 mm/ second. The following -techniques
are considered to be minimum for providing adequate

coverage.

i s (o} w_Forgi H
Complete length of the forging shall be scanned radially
from sides / cylindrical surface through 360° using
longitudinal wave probe. Whenever practicable the forging
shall be scanned in axial direction also. Hollow forgings,
and when necessary, solid forgings also shall be scanned
using appropriate shear wave probes to detect axial and
radial cracks. Hollow forgings are the forgings made
hollow on the press by punching or ring rolling operation.

i ect u i i ts And ms :
Complete length of the object shall be scanned from two
adjacent faces and whenever practicable one end face using

longitudinal wave probe.

Radial cracks on round sections which can not be detected
by normal testing method may be subjected to other crack
detection methods such as MPI.

SCANNING:

s regu H
Overall scanning shall be done using 2 MHz nominal, 20-25
mm diameter probes except when large grain size and path
length make it necessary to use a lower frequency. Smaller
probes may be used when necessary. However, for forgings
intended for backing material for white metal 1lined
bearings, the examination shall be carried out by 4 MHz

probes.
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Ti ase Calibration:

The time base shall be calibrated using a calibration
block or a known dimension of forging under examination.

Sensitivity:
W calibrated Attenuator Is Not Available:

Reference sensitivity of equipment shall be set such that
the maximum acceptable defect equivalent flat bottomed
hole in the test block is equal to 75% of the full screen
height. Testing shall be carried out at the highest

sensitivity possible.
ibrated At vai :

The sensitivity of the equipment during scannlng shall be
set 6 dB more than the sen31t1v1ty required to give a full
screen height echo from the maximum acceptable size of

defect.
Note: The above sensitivity level adjustment is purely for
scanning purposes. Once a defect is encountered, the

sensitivity shall be brought down to estimate the size of
defect for evaluation of the material under test.

N _OF ZE:
wS:
The size of large flaws can be estimated by moving the

probe in all directions and plotting the midpoint of the
probe when echo falls to 50 percent or 6 dB.

Small Size Flaws:
When Calibrated Attenuator Is Not Available:

8.2.1.1 The size of the flaw may be estimated by comparing with

the echoes of the flat bottomed holes at appropriate
depths in a test block of ultrasonically similar material.

8 2.1.2 The size of the flaw may alsc be estimated by moving

probe successively in all the four directions at right
angles to each other and plotting the mid point of the
probe when echo height falls to 50% or 6 dB. Due allowance
shall also be made for beam spread, depth and orientation
of flaw and diameter of the forging if the scanning is
done from the curved surface.

When librated Attepuato vi Wi i .

The size of the flaw (smaller than the beam spread) can be

. estimated accurately in millimetres of equivalent circular

flaw with the help of Krautkramer’s DGS (Distance - gain -
size) diagram. Method of estimating flaw size using a DGS
diagram is given in Annexure - A.
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9.0 STIFIC ON OF FORGINGS, BI T DB :

9.1 Forgings,

billets and blooms are classified into the

fol}owing five categories depending upon the defect size
admissibility for the purpose of ultrasonic testing:

Cateqgory
1

(i)
(ii)

(1ii)

(iv)

S~~~
e e
e
—r

.
-
[N
[N

St

(iv)

——
e e

| S TN
g

(iii)

(iv)

(i)
(ii}

(iii)

U ceptable defe

Cracks, flakes, seams & laps.

Defects giving indication larger than
that from a 2 mm diameter equivalent
flaw. :

Groups of defects with maximum indication
less than that from a 2 mm diameter
equivalent flaw which cannot be separated
at testing sensitivity if the back echo
is reduced to less than 70%.

Defects giving indications of 1 to 2 mm
diameter equivalent flaw separated by a
distance less than four times the size of
the larger of the adjacent flaws.

Cracks, flakes, seams & laps.

Defects giving indication larger than
that from a 4 mm diameter equivalent
flaw.

Groups of defects with maximum indication
less than that from a 4 mm diameter
equivalent flaw which cannot be separated
at testing sensitivity if the back echo
is reduced to less than 50%.

Defects giving indications of 2 to 4 mm
diameter eqgquivalent flaw separated by a
distance less than four times the size of
the larger of the adjacent flaws.

Cracks, flakes, seams & laps.

Defects giving indication larger than
that from a 6 mm diameter equivalent
flaw.

Groups of defects with maximum indication
less than that from a 6 mm diameter
equivalent flaw which cannot be separated
at testing sensitivity if the back echo
is reduced to less than 40%.

Defects giving indications of 3 to 6 mm
diameter equivalent flaw separated by a
distance less than four times the size of
the larger of the adjacent flaws.

Cracks, flakes, seams & laps.

Defects giving indication larger than
that from a 10 mm diameter equivalent
flaw. '

Groups of defects with maximum indication
less than that from a 10 mm diameter
equivalent flaw which cannot be separated
at testing sensitivity if the back echo
is reduced to less than 20%.
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{iv) Defects giving indications of 5 to 10 mm
diameter eguivalent flaw separated by a
distance less than four times the size of
the larger of the adjacent flaws.

Cracks, flakes, seams & laps.

befects giving indication larger than
that from a 15 mm diameter equivalent
flaw.

(iii1) Groups of defects with maximum indication
less than ¢that from a 15 mm diameter
equivalent flaw which cannot be separated
at testing sensitivity if the back echo
is reduced to less than 10%.

PN
o e
ke ?
S~

Note: loss of back wall echo not attributable %o the
presence of defects or geometry and exceeding the limits
mentioned in item (iii) of each category of unacceptable
defects shall be a cause for rejection.

ANNEXURE - A

The equivalent flaw size curves of the DGS diagram is
prepared by plotting the amplitude in decibels from a
series of circular reflectors with increasing distance
from the probe in water and so the graph incorporates only
the loss in water. When it is found that the attenuation
in the material under test is more (this can be checked
using back echo curve of DGS diagram), this shall be taken
into account while calculating the flaw size. Corrections
will not be required for majority of heat treated forgings
when tested with 2-4 MHz probes.

4 step by step method of estimating flaw size using
universal DGS diagram is given below:

(a) Adjust the depth range of the equipment to the
required depth.

(b) Adjust the back echo to 70% of screen height from a
defect free area paralle) wall of the material under
test or ultrasonically similar test block and note the
dB value (A) on the calibrated gain control.

{c) Mark on the back echo curve of the diagram, the back
wall of the distance in terms of near field in
millimetres in the case of universal DGS diagram.

(@) Move the probe to the defective area and get the
maximum defect echo. Read off the flaw depth. Increase
the gain with the calibrated gain control until echo
height reaches 70% of screen height. Note the

attenuator reading in dB (B).

.(e)} Calculate the gain (G) in 4B by subtracting ‘A‘ from
'B’. Count off the gain ‘G’ downwards from the marked
point on the back echo curve, and then  move
horizontally to intersect the vertical line from.the
base line corresponding to the flaw depth ‘D’ in terms
of near field in the case of universal diagram.
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(f) Note the eqguivalent flaw size curve passing through
the above point. Multiply the reduced flaw dimension
(8) of the curve by the probe diameter to give the
equivalent flaw size in millimetres.
ANNEXURE ~ A
KRAUTKRAMER’S DGS DIAGRAM
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PROCEDURE FOR MAGNETIC PARTICLE EXAMINATION
1.0 SCOPE:

1.1 This standard outlines the procedure for magnetic particle examination of ferro-magnetic
materials.

1.2 Typical surface and subsurface discontinuities detectable by this method are cracks, seams,
laps, cold shut, inclusions, etc.

1.3 This shall be applied to all forms of ferromagnetic material as formed and semiformal as well
as, finished state, such as welds, forgings, castings, etc.

14 This standard is generally based on ASTM E 709.
2.0 PERSONNEL REQUIREMENT:

Personnel performing non-destructive examination and evaluation shall be qualified to
the recommended practice SNT- TC-1A or any other recognised practice.

3.0 TEST METHOD: -

4

Finely divided magnetic particles are applied to the surface of a part which has been
suitably magnetised. The particles are attracted to regions of magnetic non-uniformity
associated with defects and discontinuities, thus producing indications which are observed
visually. The magnetic particle is applied either as dry powder or in a wet suspension in a
liquid medium.

4.0 SURFACE CONDITION/PREPARATION:

The surface being inspected shall be clean and dry. It shall be free from dirt, oil, grease,
sand, rust or loose scale. As cast or as welded surfaces are generally satisfactory if clean.
A pressure blast is useful for this purpose. Thin paint does not interfere with the formation
of indications but must be removed at points where electrical contact is to be made. If the
surface is unusually rough, such as with burned in sand or very rough weld bead,
interpretation may be difficult because the particle is being trapped mechanically. In case of
doubt, light grinding may be necessary to determine if actual indications are present..

N APPROVED:
Revisions: INTERPLANT STANDARDIZATION

COMMITTEE (WG-TOOLS)
Cl. 12.8.8 of MOM of WG-NDT

Rev. No. 02 Amd.No. Reaffirmed Prepared Issued Dt. of 1st Issue

HYDERABAD Corp. R&D Sept.’79

Dt: 15-12-97 Dt: Year:
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SEQUENCE OF OPERATION:

Method Of Examination:

Examination shall be generally carried out by the continuous method, i.e., the magetising current
remains on, while the examination medium is being applied and excess being removed.

Magnetisation:

Any suitable and appropriate means for establishing the necessary magnetic flux may be
employed, such as passing current through the material (e.g. 'Prod' method) using magnetic
yoke, or wrapping the part with a coil through which a magnetising current is passed.

Examination Medium:

The finely divided ferromagnetic particles used for detection of discontinuities shall be of fine
grain and the same shall be of high permeability and low retentivity. It shall be of dry powders
(Fluorescent and nonfluoresent) ready for use, as supplied or powder concentrates (Fluorescent
and non-fluoresent) for dispersion in water or suspending light petroleum distillates.

Dry Particles:

When dry particles are used, they shall be sprayed either by a low pressure pneumatic
instrument or hand operated bulb blower. Colour of the powder shall be such as to provide
adequate visual contrast with the back ground of the surface being examined. The temperature
of the surface of the part under examination shall not exceed 315T (600*F). Adequate lighting
should be provided for easy observation of the indication. Some coloured organic coatings
applied to dry particles to improve contrast lose their colour at higher temperatures- Fluorescent
dry particles shall not be used at this high temperature. Manufacturer's recommendations for
temperature limitation shall be followed.

5.3.3 Wet Particles:

5.34

When wet particles are used, the solid magnetic particles shall be suspended in a suitable liquid
medium. The concentration of the particles in the"liquid medium shall be 0.2 to 0.4 mlin a 100ml
sample for fluorescent particles and from 1.2 to 2.4 ml in a 100 ml for non-fluorescent particles
unless otherwise specified by the particle manufacturer.

Florescent Particlaes

5.4.3.1 The fluorescent particle examination shall be performed using a black light in a darkned area.
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5.3. 4.2 The black light used for fluorescent particle testing shall be capable of developing the wave length of
365mm; in any case the wave length should be in the range of 330 to 390nm. with an intensity of
not less than 1000 uw/cra® on t surface of the part.

5.3.4. 3 The black light shall be allowed to warm up for a minimum of 5 min. prior to its use or measurement
of the intensity of the ultraviolet light emission.

5..3.4.4 The examiner shall be in the darkened area for atleast 5 min. prior to examining the parts using
black light so that his eyes will adopt to dark viewing. Photochromic or permanently tinted lenses
shall not be worn during examination.

5.3.4. 5 The black light intensity shall be measured with a black light meter at least once every 8 hours and
whenever the work station is changed.

5.4 Orientation of Discontinuities And Examination Coverage:

Examination shall be conducted with sufficient overlap to ensure cent percent coverage at
established test sensivity. To ensure most effective detection of discontinuities each area shall be
examined at least twice with the lines of flux approximately perpendicular to each other.

5.5 Demagnetisation:

Demagnetisation following examination shall be carried out where residual magnetism can
interfere with subsequent process or usage. Demagnetisation is not normally required on the
type of parts where the dry powder Prod magnetisation is used.

6.0 METHODS OF MAGNETISATION:
6.1 Prod Method:
6.1.1 Magnetising Technique:\

6.1.1.1 Magnetisation shall be accomplished by portable Prod type electrical contacts pressed against the
surface in the area to be examined. To avoid arcing, a remote control switch may be provided
to permit the current to be turned on after the prods have been properly positioned and turned
off before they are removed.

6.1.2 Prod Spacing:

Prod Spacing shall be maximum of 200 mm. Shorter spacing may be used to meet
the limitation of geometry or dimensions of the area being examined, or to increase
the sensitivity, but prod spacing less than 75 mm usually is not recommended owing
to banding of the patrticles around the prods
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6.1.3

6.2..2

6.2.2.1 Encircling Coils:

6.2.2.1

Magnetising Current:

Alternating, direct or rectified magnetising current shall be used. The current shallbe 90to 110 A

per 25mm. of prod spacing for sections less than 19mm. thick and 110 to 125 A per 25mm. prod
spacing for sections 19mm. and greater.'

Prod shall be kept free of iron pick up by frequent filing. Local areas of metal being tested which
have been subjected to arcing shall be ground to clean metal wherever necessary.

Coil Method:
Magnetising Technique:

Magnetisation shall be accomplished by pressing current thought a nultiturn coil looped around

the part or section of the part to be examined to produce a magnetic field paralled to the axis of
the caoil.

Magnetising Current:

There are four empirial longitudinal magnetization formulas for using encircling coils , the formulas
to be used depending on the fills factor.

.1 Low Fill Factor Coils: In this case , the cross sectional area of the fixed encircling coil greatly
exceed the cross sectional area of the part (Less than 10% coil inside diameter). The part shall
be placed well within the coils ans close to the inside wall of the coil. For parts with length over
diameter ratio (L/D) between 3and 15 is calculated from the following equations.

(1) Partswith low fill factor positioned closed to the inside wall of the coil in the center

of the coil;

45,000
= —--------—-—— Ampere Turns (+10%)
LD
(2) Parts with a low fill factor positioned in the center of the coils:

43,000 X R
= Ampere Turns (+ 10%)
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6.2.2.1.2

6.2.2.1.3

Intermediate Fill Factor Coils:

When the cross section of the coil is greater than twice and less than ten times the cross
section of part being examined.

= (NI) hf (10-4) + (NI) If (4 -2)/8

Where
NIhf = Value calculated for high fill factor coils using
35000
---------------- (10%)
(LUD) +2
NIif = Value Calculated for low fill factor coils using
43/000 X R
————————————— (10%)
(LD)-5

Where R = Coil Radius
Y = Ratio of the cross sectional area of the coil to the cross section of the part.

For example if the coil has an inside diameter of 24 cm. and part ( a bar) has outside
diameter of 12 cm.

Y=n(12)* “4

n(6)2
High Fill Factor Coils:

In this case, when fixed coils or cable wraps used and the cross sectional area of th~ coil is
less than twice the cross sectional area (Including hollow portions) of the part, the coil has a
high fill factor.

For parts with in a high fill factor positional coil and for parts with L/D ratio equal or greater
than 3.
35, 000
= e Ampere turns (+ 10%)
(LD)+2

L/D ratio for a hallow piece: When calculating L/D ratio for a hollow piece, D shall be
replaced with an effective diameter Deff. Calculated using.
Deff. =[(At - Ah)/n]".

Where
At = Total cross section area of part
Ah = Cross sectional area of hollow portion(s) of the part.

For a cylindrical piece this is equivalent to
Deff. = [(OD)? - (ID’]*

Where
OD = Outside diameter of cylinder
ID = Inside diameter of cylinder.
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6.2.2.2 Through Coils:

6.5
6.5.1

6.5.2

For through coils the current specified in para 6.3.2 divided by number of turns shall be used.

Direct Contact Method:
Magnetising Technique:

Magnetising shall be accomplished by passing current end to end through the part to be tested to
produce a circular magnetic field perpendicular to the current "flow through the part.

Magnetising Current :

Direct or rectified current shall be used at 280 to 360 amperes per centimeter of part for diameter
upto 125 mm; 200 to 280 amperes per centimeter of part for diameter grater than 250mm.

(Note: A different means of magnetisng shall be used for the second examination to fulfill the
requirements specified in C1.5.4).

Yoke Method:
Application:

This method shall be used only to detect surface discontinuities which actually come to the surface.

Magnetising Technique:

Alternating current electromagnetic yoke shall be used to magnetise, provided the yoke has a lifting
power of at least 4.5 Kg and a pole spacing of 75 to 150 mm.

.2 Alternatively direct current electromagnetic or permanent magnetic yoke shall be used to

magnetise, provided the yoke has a lifting power of at least18 kg and a pole spacing of 75 to 150
mm.

Threading Bar and Coil Technique:

If the part is hollow, flaws in a longitudinal direction may be detected by passing the magnetising
current through a bar or cable held within the bore of the part. Alternatively a threading coil may be
used.

The current strength shall be equivalent to not less than 10500 ampere turns (a.c; r.m.s value) or
15000 ampere turns (d.c.) per metre of the maximum distance of the bar cable from the surface
of the bore of the part.
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6. 5. 3 Because of limitations of the equipment, it m<” be necessary to magnetise the part at several

9.0

positions within the bore, with the bar or cable lying on the bore surface, in which case the
distance between spacing of the conductor or coil for successive checks shall not be grater than
100 mm.

Note: Magnetising particle field indicator shall be used to establish adequacy of the magnetic
field.

CALIBRATION:
Callibration of the ammeter shall be done as per BHEL Standard AA 085 01 59.

EVALUATION OP INDICATIONS & INTERPRETATION:

If the indication is caused by the surface discontinuity the particles are usually tightly held to the
surface by a relatively strong magnetic leakage field. The line of particles will be sharp and well
defined.

If the indication is caused by surface discontinuity, the particles are held in a board fuz2y
accumulation rather than being sharp and well-defined.

Non-relevant indications are caused by distortion of magnetic field resulting from magnetic
writing, cold working, hard and soft spots, boundaries of heat affected zone, abrupt change of
section, etc. Care shall be taken to identify and eliminate them as they may mask the actual
defect.

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

REFERRED STANDARDS (Latest Publication Including Amendments):
1.ASTME 70 2.BHEL CS AA 08501 59
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ACCEPTANCE STANDARDS FOR INDICATIONS REVEALED DURING MAGNETIC

PARTICLE EXAMINATION OF STEEL FORGINGS

1.0 C :
This standard gives the acceptance norms foy indications
revealed during the magnetic particle inspection of steel
forgings used for general applications.
2.0 PROCEDURR;
The procedure, requirement of equipment, consumables and
personnel shall be as per BHEL standard AA 085 01 33 which is
generally based on ASTM E 7089.
3.0 ACCEPTANCE NORMS:
Following defects are unacceptable.
Category I:
i) . Any cracks/linear indication.
ii) Rounded indicatiocn larger than 3mm size.
1ii) Groups of rounded indications with individual size of
3mm or less and separated by a distance of less than 2
times the largest defect.
atego IT: |
i) Any cracks/linear indication.
ii) Rounded indication larger than émm size.
iil) Groups of rounded indications with individual size of
émm or less and separated by a distance of less than 2
times the largest defect.
4.0
1. BHEL CS AA 085 01 33 2. ASTM E 709
Revision: Approved: .
INTERPLANT STANDARDIZATION
COMMITTEE-WG { WG-NDT )
Rev.No. Amd.No. Reallirmed Prepared 1ssued Dt. of 1st issuc
bt. Dt. Year: TRICHY
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CARBON STEEL FORGINGS, CLASS-3

1.0

2.0

3.0

4.0

5.0

—)

GENERAL.:

—)

This specification governs the quality requirements of Carbon Steel Forgings, class 3.
APPLICATION:

Suitable for general engineering purposes.

CONDITION OF DELIVERY:

Normalised/Normalised and tempered.

Rough machining of the forgings shall be carried out, unless otherwise specified in the
BHEL order/drawing.

COMPLIANCE WITH NATIONAL STANDARDS:

The forgings shall comply, in general with the requirement of the following National standards
and also meet the requirements of this specification.

IS::2004: 1991 (RA-2006)
Engineering

Gr: 3 (30C8), } Purposes.

} Carbon Steel Forgings For General

—)

DIMENSIONS AND TOLERANCES:

The dimensions and tolerances shall be as specified in the order/ drawing. Wherever these
are not specified, specified, the machining allowances and tolerances shall be as specified
below:

For finish machined drawings : 3+ 1 mm

For rough machined drawings : £ 1 mm

Revisions : 36 MOM OF MRC FCF+HTM

APPROVED :
INTERPLANT MATERIAL RATIONALISATION
COMMITTEE-MRC (FC&F+HTM)

Rev. No. 10 Amd.No. Reaffirmed Prepared Issued Dt. of 1st Issue

Dt. 23.01.2007 | Dt: Year:04-11-2011 HARDWAR Corp. R&D JANUARY 1978
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6.0

7.0

8.0

9.0

10.0

MANUFACTURE:

Forgings shall be manufactured from steel produced by the open hearth, electric or such other I
process as may be agreed to between BHEL and the manufacturer.

Steel shall be fully killed.

Sufficient discard shall be made from each ingot to ensure freedom from pipe, segregation and
other defects.

The amount of hot working and finishing temperature shall be such as to ensure complete
soundness and adequate uniformity of structure and mechanical properties after heat
treatment. The forgings shall not be overheated.

The minimum reduction ratio when forgings are made out of ingots shall be 4:1.
For sizes above 250 mm ruling section, the minimum reduction ratio shall be 3.5:1

Note: Raw material like Ingots/Blooms/Billets required for forgings should be
procured from BHEL approved sources along with test certificate.”

HEAT TREATMENT:

Forgings shall be normalised / normalised and tempered at suitable temperature to achieve [
the mechanical properties specified.

Test pieces shall also be heat treated along with the forgings they represent.

FINISH:
As mentioned in the drawing.

FREEDOM FROM DEFECTS:

The forging shall be free from defects, such as cracks, fold, flakes, seams, segregation,
nonmetallic inclusions and other defects which may affect the utility of the forging.
CHEMICAL COMPOSITION:

The melt analysis of steel and permissible variation in the composition of the forgings form the
melt analysis shall be as follows:

Melt analysis, Permissible
Element percent variation,
percent
Min. Max.
Carbon 0.25 0.35 +0.03
Silicon 0.15 0.35 +0.03
Manganese 0.60 0.90 +0.04
Sulphur 0.040 +0.005

Phosphorus 0.040 + 0.005
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11.0

11.3

Notes:

1. Elements not quoted above shall not be added to the steel, other than for the purpose of
finishing the heat and shall not exceed the following limits:

Element Percent, max.
Nickel 0.30
Chromium 0.30
Copper 0.25
Molybdenum 0.15
Vanadium 0.05

Tin 0.05
Boron 0.0003

2. When steel is aluminium killed or killed with both aluminium and silicon, the requirements of
minimum silicon content shall not apply. For aluminium killed steel the total aluminium
content shall be with in 0.02 to 0.05 percent.

3. Mo £0.15%, limiting to meeting conditions of Cr + Mo + Ni = 0.5%.

TEST SAMPLES:

Unless otherwise specified in the order/drawing, test samples shall be taken form each melt
and each heat treatment batch. Test samples should be cut from the heat treated forgings by
cold process only and shall no further heat treatment.

Test samples shall be taken form locations indicted on the drawing, leaving enough material, if
required for testing at BHEL's end, integral with forgings.

The samples shall be cylindrical or rectangular in shape and cut at a distance of 12.5mm below
the heat treated surface.

When integral test pieces are not called for, a test sample, having similar reduction ratio and
heat treatment, as the forgings it represents, shall be provided per heat, per heat treatment
batch, for check testing at BHEL, along with the forgings. The samples shall be properly
identified and correlated with the Heat/Heat treatment Batch No./ Test Certificate No. Test
samples shall be taken, at a distance of 12.5mm below the heat-treated surface.

Test samples shall generally be taken in the longitudinal direction. However, for economic
reasons or where the size/ configuration does not permit the same, test samples may be taken
in the transverse or radial direction.
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12.0 MECHANICAL PROPERTIES:

12.1

12.2

12.3

The test pieces, after being heat treated as per clause 7.0 above, shall show the following
properties upto a limiting ruling section of 800 mm. Properties for thicker sections shall be
subject to agreement between BHEL and the mainufacturer. Test methods are specified below:

Tensile test :1S:1608
Hardness test (Brinell) :18:1500
Charpy Impact Value (2mm U-Notch) :1S:1499

This test applicable for forgings of sizes above 16mm only.

Limiting ruiing section, mm

Property Sample
(See Cl1.11.3) Upto & >100 & > 300 & >500 &

incl 100 upto 300 upto 500 upto 800

Tensile Longitudinal/ 490 470 450 450
strength Transverse/
N/mm? Radial/Tangential 490 470 450 450
Yield Longitudinal/
strength Transverse/ 270 245 230 220
min, Nmm?  Radial/Tangential
Elongation Longitudinal 21 19 18 17
on5.65VSo  Transverse 10 9 8 7
gauge length Radial 14 12 11 10
percent, min  Tangential 16 14 13 12
Reduction in  Longitudinal 42 40 35 32
area, percent Transverse 25 24 22 20
min. Radial 27 26 24 22
Tangential 34 32 32 30
*Hardness, — 140-192 140-192 135-190 135-190
Brinell,HB
Charpy Longitudinal 35 31 27 23
Impact Value  Transverse 18 16 14 12
(2mm, U-Notch) Radial 21 19 17 15
min.,Joules Tangential 26 23 20 17

Note: 1. Unless otherwise stated on the order/drawing, small forgings of non-critical nature
weighing less than 300kg shall be accepted on the basis of chemical composition and
hardness.

* 2. Hardness test can be conducted only, when tensile test can not be performed.
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13.0
13.1

3.13.2

14.0

141

14.2

14.3

15.0

16.0

—)

ULTRASONIC TESTS:

For forgings ordered by BHEL, Hyderabad: Unless other wise specified on the drawing,
ultrasonic test shall be carried out as per BHEL standard AA 085 01 18 and norms of
acceptance shall be as per category 2.

For forgings ordered by other units: If specified on the drawing/order, ultrasonic test shall be
carried out as per BHEL standard AA 085 01 18 and norms of acceptance shall be as per
category 2, unless otherwise specified.

ADDITIONAL TESTS:
If specified in the drawing/order, the following tests shall be conducted:
Bend Test (Longitudinal):

The test pieces (230mm long and 32 mm square with edges rounded off, where the dimensions
permit) shall be capable of being bent cold by direct pressure without fracture, until the sides
are parallel, round a mandrel having a diameter of 44 mm when tested as per 1S:1599.

Magnetic particle test.
Any other tests: Norms of acceptance shall be as specified in the drawing/order.

SCOPE OF THIRD PARTY INSPECTION:

Wherever, separate quality plan is not attached, the scope of third party inspection shall
be as follows:

—_

Review of supplier’'s declared chemical composition.

2. Selection of test samples for mechanical tests and witness of mechanical tests.
3. Witness of Non-destructive tests as applicable.

4. Review of HT charts.

5. Dimensional inspection.

TEST CERTIFICATE:

Three copies of test certificates shall be supplied unless otherwise stated in the order,
preferably in the test certificate format annexed to this specification (Annexure 1).

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 following details shall be furnished in the test certificate:

i) Reduction ratio

ii) Dimensional Inspection.

iii) Chemical composition including trace elements.
iv) Results of mechanical tests.

V) Results of Ultrasonic test

Vi) Details of heat treatment

vii) Results of additional tests called for in the drawina/order.
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17.0 PACKING & MARKING:
Forgings shall be suitably packed to prevent corrosion and damage during transit.
Machined surfaces shall be properly protected with anticorrosive compounds.

Each package or forging (when supplied separately) shall be legibly marked with the following
information:

—)

AA 193 32 : Carbon Steel Forgings, Class 3
BHEL Order No.
Suppliers Name
Consignment/ Identification No.
Batch No.
Weight.
18.0 REFERRED STANDARDS (Latest publications Including Amendments):

1) AA 085 01 18 2) 1S:1499 3) 1S:1500 4) 1S:1599
5) 1S: 1608 6) 2004
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ANNEXURE-I: RECOMMENDED TEST CERTIFICATE FORMAT FOR FORGINGS

SUPPLIER'S NAME ANDADDRESS

TEST CERTIFICATE FOR FORGINGS

1. Customer: 9. Reduction Ingot to Bloom
2.  TC No. & Date: Ratio Bloomto Blank
3.  PONo.: 10. Batch No.:

4.  Process of Melting Ingot: 1. Heat/Melt No.

5. Deoxidisation Process: 12. Spec.No.

6. Forging Method: 13. Test Bar Size & Nos.

7. BHEL's Reference for Approval of Bloom 14. Supplier of the ingov/billeV

8. Discard: Top. %; Bottom % Bloom and TC reference.

15. FORGINGS COVEREDBY TESTCERTIFICATE

S.nNo. Drawing No. & item iNo. Description

Quantity & Weight

16. CHEMICALCOMPOSITION (PERCENT)

Element [o] Si Mn s P
AsPer Min.

Speon: Max.

ActualValues

17.HEATTREATMENT
(To be accompanied by Recorder Chart, Whenever called for)

Heating Rate,
Condition °C/hr. Temp.°C Soaking Time, Hrs. Cooling Rate, “Crhr Cooling Medium

18. MECHANICAL PROPERTIES

%

Bend Test
Y.S. Elongation Hardness Impact . e
TS 0.5/0.2% 56550 %R.A. BHN(Min.3 Value Angle Dia of
N/mm? Proot N/mm? GL Min, values) Joules of bend mandrel Result
As Per Min.
Speon. Max. |
I
Actual Values i

19." SURFACEFINISH(When
called for in the order/drg.)

20. DIMENSIONAL INSPECTION

21.NON-DESTRUCTIVE TESTS

Nature of Test Acceptance level Instrument used Range Results [ Any other detail
Ultrasonic
Radiographic
Dye penetrant/
ic Particle
22. METALLOGRAPHIC EXAMINATION
(To be conducted if called for and photo micrographs to be attached along with a report)
Location of Sample Etchant used Magnification Constituent Relative %
observed
Microstructure Macroetch Inclusion Rating

23. OTHERTESTSIF ANY (MICROSCOPIC, SULPHURPRINTS, ETC)

24.  IDENTIFICATIONOF FORGINGSAS PERPURCHASE .SPEC.

We hereby certify that the items mentioned above have been tested and inspected in our presence and are found to be in accordance with drawings,
specifications and purchase order.

SIGNATURE, NAME & SEAL OF THE SIGNATURE, NAME & SEAL OF THE
INSPECTING OFFICER

CHIEF OF QUALITY CONTROL/

DATE: CHIEFMETALLURGISTOF THE SUPPLIER
DATE:

INSTRUCTIONS

a) Details of all heat treatment processes carried out should be furnished sequentially in 17.

b) Test certificates are to be furnished as per Purchase order and ification, in A4 size p in p paper.

<) All the entries including signature should be in block colour ink.

d) If testing is done by outside agencies, the original TCs shall be furnished.

e) The actual TC may run into more than one A4 size paper, if needed, to facilitate filling up of details.
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DOUBLE UPPER BEARING JOURNALS ASSEMBLY PROCEDURE

FOR 583-1103 PULVERIZERS

1.0 SCOPE:

This standard covers assembly procedure for Double Upper Bearing journals.

2.0 CONTENT:

a)

b)

d)

ESTABLISH UPPER BEARING BENCH END PLAY
Measure the upper journal-housing bore. Grind the bearing spacer.

ASSEMBLE BEARING HOUSING AND CHECK END —-PLAY
Install the double bearing in the upper journal housing. Install bearing keepers
and shims. Check upper bearing end play.

ASSEMBLE THE LOWER JOURNAL HOUSING SUB-ASSEMBLY.

Grinding roll with lock nut (taper fit connection).
Grinding roll with keeper plate (shrink fit connection).
Grinding roll with keeper plates (taper fit connection).
Install the lower journal-bearing cup.

JOURNAL SHAFT SUB-ASSEMBLY

Check shafts straightness and roundness
Assembly of long spacer shaft journals.
Install the oil seal wear ring.
Install the upper bearing assembly.
Install the lower journal-bearing cone.
Install bearing keeper and shim assembly.
Assembly of large diameter shaft journals.
Install the lower bearing cone.
Install bearing keeper and shim assembly.

ASSEMBLY THE JOURNAL SHAFT TO THE HOUSING ASSEMBLIES
CHECK JOURNAL ASSEMBLY END PLAY

Journal shaft and housing sub-assemblies.
Check Journal assembly bearing end play.

Revisions:

Prepared: Approved: Date:
GK JGK 01.03.06

Refer to record of revisions: ‘
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TABLES
Spacer Grinding Dimensions, 583-743 Pulverizers - Table 1
Spacer Grinding Dimensions, 823-863 Pulverizers - Table 2
Spacer Grinding Dimensions, 883-943 Pulverizers - Table 3
X Spacer Grinding Dimensions, 883-1003 Pulverizers - Table 4A&4B
a
g 2 Spacer Grinding Dimensions, 963- 1103 Pulverizers - Table 5A&5B
<
% ) Pulverizer Journal lift load and End play - Table 6
< s
Sk
S FIGURES
é fg Determination of bore diameters - Figure 1
2 €
; £ Journal Bearing spacer length determination - Figure 2
Q
B é = Journal Bearing outside diameter - Figure 3
< 8 : : .
E E £ Bearing keeper Shim pack - Figure 4
é % :qé Torque Specification Chart - Figure 5
<
£% 2 End play fixture - Figure 6
C 2k
% S = Upper Bearing End play - Figure 7
2 > . . .
E 58 Roller Bearing Housing Interference - Figure 8
s 2
5 2 E Roller Bearing Housing Shim pack - Figure 9
Z g o . . :
5 £ _: Lower Journal Housing bore dimensions &
O 509
S £ Interference - Figure 10
i g Shaft out of Round and Straightness - Figure 11
e (]
k> = Journal Housing Flange Gap Shims - Figure 12
ks
g ‘g Journal Assembly End play - Figure 13
= E
E & Journal Head Skirt Flange Gap - Figure 14
=
APPENDEX
Upper bearing Bench end Play (Special) -Appendix A
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The assembly of a pulverizer journal shaft with double upper bearings requires several
distinct steps performed in the proper sequence to assure that proper clearances
are obtained. Proper clearances must be obtained to ensure maximum bearing life.

L. Establish the upper bearing bench end play by grinding the spacer supplied with the
double bearing.

II. Assemble the upper journal housing subassembly and check the bearing end play.
1. Assemble the lower journal housing sub-assembly and install the journal roll.
IV.  Assemble the journal shaft sub-assembly.

V. Assemble journal shaft sub-assembly and journal housing assemblies. Check the
journal assembly bearing end play.

NOTE:

Extra sets of the Figures in this section should be available to record measurements, readings
and settings made. These may be retained for an equipment maintenance history.

CAUTION:

Because the measurements taken during the assembly of the Bearings must be so precise, all
of the components and measuring tools must be at 70° F. (21 ° C ). If this is not practical,
then the measurements must be corrected for Thermal expansion to 70 ° F. (21 °© C).

CAUTION:

Upper Journal Bearings are supplied in matched and serialized sets. The cups and cones are
not interchangeable. Each cup must be kept with its mating cone. The bearing spacer is also
matched with the cups and cone and should not be interchanged with other bearings. If an
error occurs in the grinding and as a result the bench endplay is out of tolerance, the spacer
may be reworked. Add material to the ground surface by welding, flame spraying or plating
and regrind to the correct dimension.
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I. ESTABLISH UPPER BEARING BENCH END PLAY

NOTE

Journal assemblies 101-00920, 101-00921 and 101-00333 using upper bearing P/N
GP-1668 require a slightly different bench end play setting procedure, refer to

Appendix “A”.

1.0 Measure and record the upper journal housing bearing bore. Use procedures and

Figure 1. Retain data for future reference.

NOTE

Refer to Table 1 through 6, select the correct pulverizer size, journal housing and

bearing part numbers.
recommended amount to grind the bearing spacer.

Table Pulverizer Journal Housing P/N

1 643-663 GP-3325

2 683- 743 GP-3988
763-803 GP-3971
823-863 86-922

3 883-943 GP-3067

4 883-943 94-852
963-1003 101-00971

5 963-1003 101-01081
1023-1103 110-00667

6 883-1003 GP-3810
1023-1103 110-00760

Use the bore measurement from stepl.0 to determine the

Journal Brg. P/N

GP-3339

GP-2908

GP-2908

GP-2908

GP-3064

GP-2484

GP-2484

GP-1668

GP-1668

GP-1668

GP-1668
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2.0 Grind the bearing spacer

2.1 Measure and record the spacer length, use procedure Figure 2.
2.2 Reference the average bore measurement made in step 1.0, grind the spacer.
2.3 Measure and record the spacer ground length.

CAUTION

THE BEARING, SPACER AND HOUSING ARE NOW A MATCHED SET. THE
BEARING AND SPACER ARE NOT INTERCHANGEABLE WITH OTHER HOUSINGS.

II.

3.0

ASSEMBLE BEARING IN HOUSING AND CHECK END PLAY

Install the double bearing in the upper journal housing.
3.1 Measure and record the bearings outside diameter use procedures Figure.3

3.2 Calculate the bearing, bearing housing interference fit by subtracting the average
housing bore diameter D, from the average bearing outside diameter FAVG.
Figure 1 and 3.

For ease of assembly each 0.001” (0.0254 mm) of interference requires a 10 ° F (5.5°
C) temperature differential between the bearing cups and bearing housing.

To facilitate future disassembly coat the O.D of the bearing cups with Molykote 41 or
equal (If bearings are chilled for insertion coat the bearing housing bore).

3.3 Heat the upper journal housing to approximately (175 ° F) (80 ° C)
NOTE:

As an alternate assembly method, the bearing cups and spacer may be chilled in dry
ice instead of heating the bearing housing. If the chilling method is used, the bearing
cups, cones and roller bearings must be completely coated with the recommended
journal oil immediately after assembly to prevent water etching. The assembly
sequence is the same, see steps 3.4 and 3.5
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Arrange the upper journal housing and bearings in the end play fixture available
from combustion Engineering. Refer to Figure 6.
A base capable of withstanding a lift load of 4400 1bs (2000Kg) must be provided.

g’ < UG E T
2% |s PULVERISERS Rev No. 02
=~ =
3.4 Install the lower bearing cup squarely in the housing, follow in rapid order and
sequence with the finish ground bearing spacer, the bearing cone assembly(s).
the second bearing cup, the bearing ring (if so equipped) and the bearing keeper.
3.5 Insert and torque the bearing keeper bolts bolts to 50-ft Ibs (6.91 kgm) to ensure
that the bearing cup and spacer stack is properly seated.
= 3.6 Allow the housing and bearings to return to room temperature.
o
E 5
% g 4.0  Install bearing keeper and shims
—
o
é é 4.1 Using a 0.001” (0.0254 mm) feeler gauge, check between the bearing housing
E < shoulder and the bearing cup to assure the bearing cup is properly seated.
= 3
é) l‘é 4.2 Relieve tension on the bearing keeper cap screws to finger tight.
2 €
; f 4.3 Measure the gap between the end face of the housing and the bearing keeper in
5 - four places, reference Figure “4”. Average the measurements.
— T =
=T
Z S E 4.4 Assemble a shim pack with a total thickness of 0.003” to 0.005” (0.0762 mm to
A é 3 0.127 mm) less than the gap measured in step 4.3. Check the thickness of the
E = <§’ shims with a micrometer.
o ©
O
o gé 4.5 Remove cap screws and bearing keeper. Assemble the shim pack to the upper
<z: Sz housing making sure that the shims do not block the oil return holes in the housing.
E oo 3
T S .=
5 2 2 4.6 Replace the bearing keeper, align the oil holes.
> 55
g %%‘ 4.7 Use a thread locking/ sealant, reinstall the cap screws and uniformly torque.
< g Figure “5”.
- O
£3
g 3 5.0  Check upper bearing end play
g8
g=HhS]
S &
cz
E E
‘(Q-::) L]
H

Attach an overhead hoist, a come-along and a direct reading load cell of
approximately 5-ton capacity to the eyebolt of the end play fixture. All
components must be of sufficient capacity to with stand the lift load for your
bearing, upper housing assembly given on the upper bearing lift load and End play
Table, Table 6.
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5.3 Mount three dial indicators as shown in Figure 6. Rest the contact buttons on the
top of the housing.
5.4 Rotate the housing at least five revolutions in one direction to seat the bearing
rollers.
5.5 Zero the dial indicators and mark their position on the housing.
a : : : . .
S 5.6 Raise the housing and bearing cups with the come —along until the load cell reads
S s the lift load value determined in step. 5.2
4 g
o
é é 5.7 Turn the housing five revolutions in one direction. Return the dial indicators to
E < their original position record the readings, refer to Figure 7.
= 3
é) jg 5.8 Lower the come- along until the load on the housing is released.
2 €
; f 5.9 Turn the housing five revolutions in one direction. Return the dial indicators to
= - their original position and record the indicator readings.
— T =
<t 8
Z S E 5.10 If the indicators have returned to zero = 0.0005” (£ 0.0127mm) in step 5.9
A é -“i calculate and record the average indicator reading for step 5.7 on the worksheet. If
Z f g the indicators do not return to zero + 0.0005” (£ 0.0127mm) disregard the average
S reading.
S g
3.8
<z: 2 5.11Repeat steps 5.5 through 5.10 until at least three average readings are recorded on
Ceg the worksheet.
Oag
<N
2 88 5.12 Average the average readings on the worksheet and record. The final value must
S % %‘ be within the end play limits give on the upper bearing end play table, table 6 or
3 g the assembly must be reworked.
£73
g § 111 ASSEMBLE THE LOWER JOURNAL HOUSING SUB-ASSEMBLY.
ohe
g § 6.0 There are three types of lower journal housing sub-assemblies available. Select the
2 E
‘(Q-::) L]
H

6.1 Grinding roll with lock nut (taper fit connection).

6.1.1 Use Prussian blue to determine the contact pattern between the lower
housing taper and the grinding roll taper. There must be at least 80%
contact between the mating tapers and any no contact zones must not
exceed 10 © of arc. Modify the roll to achieve proper contact.
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6.1.2  Once the taper contact has been verified, press the grinding roll and
lower housing together with 50 tons force.

6.1.3 Tighten the locknut on the lower housing while maintaining the 50 ton
force.

6.1.4  Spot drill the grinding roll through the set screw holes.

6.1.5  Install the cone point set screws with Loctite 271 or equal and
torque to 50 ft- Ibs (6.9 kgm).

6.1.6  Use a pipe thread sealant, install the 1 hex socket pipe plug in the
oil drain hole in the lower housing and stake in two places.

6.2 Grinding roll with keeper plate (Shrink fit connection reference figure 1 and 3 and
Record sheet, Fig. 8.

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

Measure the grinding roll bore ( B AVG) and the lower bearing housing outside
diameter (F AVG). subtract B AVG from F AVG, the interference must be
between 0.001” to 0.009” (0.254 mm to 0.2286mm) or the parts must be
rejected, that is mated with other components.

Heat the grinding roll evenly to 250 °© F (120 °C) maximum, use an oven if
practicable.  Check roll temperature continuously with thermocouples or
temperature sticks to ensure roll is heated evenly.

Lower the roll on the lower housing. Make sure the outside roll taper is in the
correct direction.

Install the keeper plate and bolts. Torque the bolts to 50 ft-1bs (6.9 kgm) to seat
the roll against the housing shoulder.

Allow the roll and housing to return to room temperature than remove the
keeper plates and bolts. Measure from the roll face to the housing face with a

depth micrometer in six places, reference figure 9. Average the measurements.

Prepare a shim pack 0.003” to 0.005” (0.0762 mm to 0.127 mm) less than the
value measured in step 6.2.5. check shim pack with a micrometer.

Position shim pack and keeper plates.

Install bolts with a locking/ sealant and torque per Figure 5. Tack weld the bolt
heads to the keeper plate.
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6.3

7.0

Grinding roll with keeper plates (taper fit connection)

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

Use Prussian blue to determine the contact pattern between the lower housing
taper and the grinding roll taper. There must be at least 80% contact between
the mating tapers and any no contact zones must not exceed 10 ° of arc.
Modify the roll to achieve proper contact.

Once the taper contract has been verified, install the grinding roll on the
housing. Measure and record the gap between the end face of the roll and the
end face of the housing. Reference Figure 9.

Prepare a shim pack 0.005” to 0.007” less than gap measured in step 6.3.2.
Install shim pack, keeper plate and cap screws. Torque cap screws to the value
given on the assembly drawing.

Remove the cap screws, keeper plates and shim packs. Remeasure gap (step
6.3.2) noting any change. If gap has changed more than 0.002” (0.051 mm)
repeat step 6.3.3 preparing a shim pack based on the new gap. Repeat until gap
no longer changes after bolts are torque.

Prepare a shim pack of 0.003” to 0.005” (0.076 to 0.127 mm) less than final
gap. Install shim pack, keeper plate and cap screws. Torque cap screws to the
value given on the assembly drawing and tack weld to the keeper plates.

Install the lower journal bearing cup.

7.1

7.2

7.3

7.4

7.5

Using procedures on Figure 1, measure the lower journal housing bearing and
pilot bores and record the measurements on Figure 10. Take measurements at
the top and bottom of each bore. All the measurements for a given bore must
be alike within 0.001” (0.0254 mm) T.LLR. (Calculate the average bore
diameter.

Measure the O.D of the lower journal-bearing cup, reference procedures on
Figure-3. Record on figure 10.

Calculate the bearing housing interference, F> AVG minus DB. It must be
between 0.001” and 0.007” (0.025 and 0.178 mm)

Coat the lower journal housing bearing bore with Molykote 41 or equal.

Chill the lower bearing cup in dry ice or liquid nitrogen and install in lower
housing.
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CAUTION.

AS THE BEARING CUP RETURNS TO NORMAL TEMPERATURE. WIPE DRY
AND COAT WITH JOURNAL OIL TO PREVENT WATER ETCHING.

7.6 After the cup has returned to room temperature, check beneath the cup with a

feeler gauge to assure proper seating. A 0.001” (0.025 mm) feeler gauge must
not fit between the bearing cup and the housing backing shoulder.

JOURNAL SHAFT SUB-ASSEMBLY::

NOTE

Journals are supplied with two different styles of journal shaft, shafts with a long spacer
between the upper and lower bearings and shafts with a large shaft diameter between the
upper and lower bearings. Journal shaft sub-assembly and housing assembly techniques are
different for the two styles.

8.0

9.0

9.2

Check the journal shaft for straightness and roundness. Measure and record the
information, reference Figure 11. The shaft must be straight and round within 0.001”
(0.025mm).

Assembly of long spacer shaft journals.

9.1. Install the oil seal wear ring.

9.1.1. Measure the I.D of the oil seal wear ring, reference procedures on Figure 1
compare with shaft O.D. measurements, N. recorded on figure 11. The
interference must be between 0.004 “ and 0.011”. (0.102 to 0.28 mm)

9.1.2. Heat oil seal wear in an oven or in oil to 300 ° F maximum.

9.1.3 Locate oil seal wear ring on journal shaft as shown in the assembly drawing

(either by a given dimension or against a shaft shoulder). Allow wear ring to
cool.

Install the upper bearing assembly.

9.2.1 Lubricate the upper journal-bearing seat on the journal shaft with standard
journal oil.

9.2.2 Install one oil seal facing inward into the upper journal housing and then the
remaining two with the lip pointing outward. Coat the seal lips and fill the
cavities between the seals with Molykote 33 or equal grease.
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CAUTION

AVOID MARRING THE SHAFT BLENDED RADIUS FINISH OR DAMAGING
THE OIL SEAL DURING ASSEMBLY.

9.23

9.2.4

Assemble the upper bearing and housing on the journal shaft. A clearance or
0.002” to 0.004” should exist between the shaft and the upper bearing (0.051 to
0.102 mm)

Slip the journal-bearing sleeve (long spacer) onto the journal shaft. The
bearing spacer is marked so that the slots are assembled toward the lower
bearing.

9.3. Install the lower journal-bearing cone.

9.3.1

932

9.3.3.

934

935

9.3.6

9.3.7

Assemble the lower bearing spacer (if applicable) on the journal shaft. The
Chamfer on the spacer must clear the shaft fillet.

Coat the lower bearing seat on the journal shaft with Molykote 41 or equal.
Check the I.D of the bearing cone, use procedure Figure 1 and compare with
shaft measurement K, Figure 11. The interference must be between 0.001” and

0.007” (0.025 to 0.178 mm)

Heat the bearing cone in an oven or oil bath to 250 ° F (120 ° C) maximum and
install it on the journal shaft.

Install the bearing keeper and torque cap screws to 100 ft.Ibs (14 kgm)
Allow bearing to return to room temperature.
Check with a feeler gauge to assure proper seating of the bearing. A 0.001”

(0.025 mm) feeler gauge must not fit between the bearing spacer and cone or
the shaft and cone.

9.4 Install bearing keeper and shim assembly.

9.4.1. Remove cap screws and journal bearing keeper.

9.4.2. Measure the gap between the shaft end and the bearing face with a depth,
micrometer in four places. Reference figure 4. Average the readings.

9.4.3. Prepare a shim pack with a total thickness of 0.003” to 0.005 (0.076 to 0.127

mm) less than the average gap measured in step 9.4.2 Check Shims with a

micrometer.
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9.4.4. Assemble shim pack, keeper plate, lock plate and cap screws to the journal shaft.
Torque cap screws per Figure 5.

9.4.5. Bend the lock plate against the nearest flat on the cap screws. Go to procedure V.

10.  Assembly of large diameter shaft journals.

10.1 Install the lower bearing cone.

10.2

10.1.

1. Coat the lower bearing seat on the journal shaft with Molykote 41 or
equal.

10.1.2  Check the LD of the bearing cone use procedures Figure 1 and

compare with the shaft measurement K. Figure 11. The interference
must be between 0.001” and 0.007” (0.025 to 0.178mm)

10.1.3  Install the lower bearing cone on the journal shaft after heating it in an

oven or oil bath to 250 ° F maximum (120 ° C)

10.1.4 Install the bearing keeper and torque cap screws to 100 ft lbs (14

kgm).

10.1.5 Allow lower bearing cone assembly to return to room temperature.

10.1.6  Check with a feeler gauge to assure proper seating of the bearing. A

0.001” (0.025mm) feeler gauge must not fit between the shaft
shoulder and the bearing cone.

Install bearing keeper and shim assembly.

10.2.1

10.2.2

10.2.3

10.2.4

10.2.5

Remove the cap screws and journal bearing keeper.

Measure the gap between the shaft end and the bearing face with depth
micrometer in four places. Reference Figure 4. Average the readings.

Prepare a shim pack with a total thickness of 0.003” to 0.005” (0.076 to
0.127 mm) less than the average gap measured in step 10.2.2. Check
shims with a micrometer.

Assemble shim pack, keeper plate, lock plate and cap screws to the
journal shaft. Torque cap screws per Figure 5.

Bend the lock plate against the nearest flat on the cap screws. Go to
procedure V.
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\Y% ASSEMBLY _THE JOURNAL SHAFT TO THE HOUSING ASSEMBLIES,
CHECK JOURNAL ASSEMBLY END PLAY
11.0 Journal shaft and housing sub-assemblies.

NOTE
Prior to assembly coat all bearings with standard journal oil.
11.1 Install a lifting eye in the end of the journal shaft.

11.2 On Journal shafts with the long spacer, lower journal shaft and upper housing
assembly
without the “O” ring or the spring pins into the lower housing and seat the lower
bearing cone in its cup.

11.3. On large diameter shaft journals, lower the journal shaft sub-assembly into the
lower housing and seat the lower bearing cone in its cup. Install the bearing spacer
on shaft, if applicable, then lower the upper housing sub-assembly, without the “O”
ring or spring pins, over the shaft and into the lower housing.

11.4 Turn the shaft five complete revolutions in one direction.

11.5.Measure the gap between the upper and lower journal housing flanges in eight
places. 45° increments, with feeler gauges. Record the reading, reference Figure
12. All readings should be alike within 0.003” . (0.076 mm) Average the readings.

11.6. Refer to item 5.0, Figure 6 and the assembly End Play Table, Table6 . Prepare a
shim pack with a thickness equal to the average housing gap, step 11.5, plus ' the
end play of the two row upper bearing, Figure 6, plus value “A” from the Assembly
End Play Table, Table6. Check the shim pack with a micrometer.

11.7. Remove the journal shaft and upper housing assembly (or the upper housing sub-
assembly) from the lower housing.

11.8. Install the “O” ring in the upper housing groove and grease lightly with Molykote
33 or equal. Install the spring pins in the lower housing.

11.9.Re-assemble the lower housing, shaft assembly and upper housing with the
prepared shim stack. Do not pinch the “O” ring.

11.0 Apply loctite 277 or equal to the hex socket head cap screw threads. Install cap
screws and torque to assembly drawing specifications.
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12.0 Check Journal assembly bearing end play.

12.1 Fasten two rods threaded at their lower ends in the lifting holes in the flange of the
upper journal housing.

12.2 Lock the rods with hex nuts.

12.3. Install a dial indicator on each rod. Mark the indicator locations (180° apart)
on the top of the journal shaft.

12.4. Rotate the journal five revolutions in one direction and return the dial indicators to
their marked locations.

12.5. Zero the indicators.

12.6. Use a come-along and a five ton load cell, carefully lift the journal shaft to the lift
load given in Table6 .

12.7. Rotate the shaft at least five revolutions in one direction and return the dial
indicators to their original position.

12.8. Record the two indicator readings. Refer to Figure 13.
12.9. Lower the shaft to zero load on the load cell.

12.10.Rotate the journal shaft atleast five revolutions in one direction and return the dial
indicators to their original position. Record the indicator readings.

12.11. If both indicators have returned to zero + 0.005” ( + 0.0127 mm) in step 12.10
average the readings take in step 12.8 and record.

12.12. Zero the dial indicators and repeat steps 12.6 through 12.11 until three average
indicator readings, within 0.001” (0.025 mm) are obtained.

12.13. Average the three average readings.
12.14. The value obtained in step 12.13 should be 2 the end play of the two row

bearing, Figure 6, plus value “A” from the Assembly End Play Table, Table 6 .
The acceptable tolerance is £+ 0.001” (£ 0.025 mm).
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12.15 If the journal assembly and play is not within acceptable limits, disassemble the
housing, and adjust shims (steps 11.4 through 11.10) as required. After shims
are adjusted, recheck journal assembly end play by repeating steps 12.1 through

12.14.

12.16 If the journal assembly end play is within the acceptable limits, remove the rods
installed in step 12.1 and plug the lifting and jack screw holes in the upper

journal bearing with set screws.
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USAGE

When using this table ensure that the upper bearing and upper housing part number you are

working with match those listed in the table.

The lift load in column 4 is used in determining upper bearing end play described in steps 5.1

through 5.12. The results obtained in step 5.12 should be compared with the values for the end

play tolerance in column 5.

The values in column 7 are used in determining journal housing flange gap shims 11.5 and

11.6 and figure 12 and journal assembly end play steps 12.6 through 12.14 and figure 13.

Use the lift load values in column 6 in determining the journal assembly end play 12.6

through 12.14 and figure 13.
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-F——A —
—l - 14A
.2 l
s
Bu B
1. Use dial bore to determine bore dimensions.

2. Measure at two depths, 1/4A and 3/4A, on 45° increments, a equals the bearing length

or bore depth which ever is smallest.

3 Record readings, Bu and BL on the table below. All measurements must agree within
0.001” TIR (0.0254 mm TIR).
4. Average the upper, lower and total bore dimension Cu, CL. The average reading D

must meet blue print specifications, that is base dimension + 0.002” / 0.000”.

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.

(+0.051/0.000mm)
ORIENTATION Bu UPPER | BL LOWER. | AVERAGE
DIMNS. DIMNS.
0°
45°
90°
135°
Bo + B4s + Boeo + B1ss Cu CL
4

Cu+CuL

2

FIGURE:1
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, 1
]

= — 130 o

=

=R

25

= o

< s (R ——

O «

&2 ©

= 3

Q 2

Bg °

=8 70

> 2

Z 8

m —
=2 ¢
>3 E
< 3 1. Use a micrometer to measure spacer length “E” at eight locations on 45° intervals
= = z prior to grinding.
% ) i 2. Record and average readings.
8 %‘ § 3. Grind the spacer, remove material per tables-1-5.
<Z: g, 4. Remeasure ground spacer, record and average readings.
= o8
5 § —§ OIRENTATION | DIMENSION E-NEW DIMENSION E-GROUND
2 0°
SEz
©g3 45°

g2 135°

g8

= 180°

~§ Z 225°

;q;, = 270°

a 315°

E. avc.. Exew = EGrounp =
Eo + E45 + Ego + E135 + E180 + E225 + E270 + E315
E avg =




Product | BA 76002
7 I PRODUCT STANDARD STD NO.
SZ2 | il
<) % ure —2: J ournal%UaLYgﬁﬁmle‘@th Determinatigh& LA -3 for Avg.0
z HYD BAD Page 27 of 42
5
=
=N
25
= o
< s
O«
&2 ©
e B
Q 2
2 8
2 €
> 2
Z 2
m —
=
S5 E
%3
o
SE o
3
8 28 1. Use a micrometer to measure the outside diameter of the brg. cups at four locations 0°,
3.8
ZE> 45°,90°, and 135°.
% 2 _g 2. Record readings on the table below, all dimensions must agree within 0.001” TIR
= 2 (0.025mm).
o ©
é Ex 3. Average the dimensions for comparison with bore dimension “D” Fig. 1.
g 3
3 .5
23 ORIENTATION | BRG. 1 DIMENSION | BRG. 2 DIMENSION
EE 0°
2 o
.% é 45°
~§ z 90°
o = 135°
a F AVG FTAVG = F2AVG =

Fo+Fa5+Foo+Fuss

4
Figure. 3: Journal Bearing Outside Diameter&FigA-2 of Annexure.

FAVG =
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MEASURE DIMENSION G

FOR SHIMS.

270

1. Measure clearance between the bearing housing and bearing keeper with a feeler gauge

at four locations.
2. Record measurements on table below:

3. Calculate average gap measurement.

ORIENTATION DIMENSION “G”

00

90°

180°

270°

Go+ Goo + Giso + G2mo
Gave= 2
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GRADE TORQUE
SIZE (SAE) (FT-LB)
2 6
17X 20 5 10
i 7 13
8 14
2 12
57X 18 5 19
16 7 25
8 29
2 20
3"X 16 5 33
8 7 44
8 47
2 47
17X 13 5 78
2 7 110
8 119
2 926
57X 11 5 154
8 7 215
8 230
2 155
3”X 10 5 257
4 7 360
8 380
2 206
7°X 9 5 382
8 7 570
8 600
2 310
17X 8 5 587
7 840
8 900
2 480
1 17X7 5 794
8 7 1325
8 1430
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CAPACITY OF 2,700 LBS MIN
CAPABLE OF wI ANDING LIFT
LOADS UF TO 4,400 . .

- .

FIG-6 End Play fixture.
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2 TON COME~ALONG
MIN BY CUSTOMER
5
M.
Sz
S § TENSION LOAD CELL
S £ 5 TON CAPACITY
% S
< 2
o~ =}
= @
o 8
m g !
-
E E o
QT 8 ‘
=T 3
S5 E
E < E A WL U WA W ¥ AW A T W . A W ¥ A Y
) o
ZE g
31
@] é\ g
Q (] =
Z ez
o .
c2 g DIAL INDICATOR AND .
S - SETUP
£55
SEx
O 2 3 - N\
s> _‘g ‘
£73
g 3
o Q
oh
:: ;
2
gE 1-1/2"-6TAPX2"DEEP
2~ FOUNDATION
H
FOUNDATION BY CUSTOMER )




Note: Refer to Procedures in Text, items 5.5 to 5.10

Figure: 7 Upper Bearing End Play
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Trial | Indicator Indicator Readings AVG. Readings
No Load Lifted | No Load | Lifted Position
i A Ha H! AVG. = Ha+Hp+Hc
a . 3
E ) 1 B Hg
Z o
= g C Hc
g 2 A Ha H2AVG =
Z e 2 B H
[ B
Q 2
=f ¢ HC
> 2 A Ha H3AVG =
% °
== 3 B Hg
ST £
S 2 ¢ He
223 A Ha H'AVG =
QAT
E Mg 4 B Hsg
%52
O zE C Hc
AN A Ha FFAVG =
E § g 5 B Hp
5 & 2 C Hc
Z 58
SE%
S 8 H1A4VG + + HXave
2D Have =
£3 X
g 3
52
P=ER}
S <
¥
E E
‘(Q-:‘) L]
H




Bearing Housing Outside Diameter (Reference figure -3)

INTEREFERENCE = Favg- Bavg=

NOTE: THE INTEREFERENCES MUST BE AT LEAST 0.001” (.0.025mm)
AND LESS THAN 0.009” (0.229mm)

FIGURE 8. ROLL/BEARING HOUSING INTEREFERENCE.

Product BA 76002
o — PRODUCT STANDARD STD NO.
= Vi
2% |s PULVERISERS Rev No. 02
=~ =
z HYDERABAD Page 33 of 42
ORIENTATION BU=UPP.DIMNS | B!'=LWR DIMNS. AVERAGE
OO
45°
90°
N 135°
Mo Bo+Bas+BootBiss BUAVG B*AVG
=
= 4
v 8
2 2 | [ Bava=BYAVG+BMAVG Bav
K
i 2
2 g
- 2
; 2 Roll Bore (Reference figure -1)
< 8
ft T £ ORIENTATION Fu=UPP.DIMNS F' = LWR DIMNS. AVERAGE
=F
H< o 0°
ez’ )
o= 45
%57 90°
2 EE 135°
Z & Fo+Fas+Foo+F 135 FUAVG FLAVG
= o8
g % .g Fave= MAVG Favg
SEx 2
@] 2 §
o .5
n O
£73
g 3
g8
= O
=
¥
E E
‘qz) L]
H
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—

1. USE A DEPTH MICROMETR TO MEASURE “J” AT SIX LOCATIONS.

2. RECORD J3, CALCULATE “J” AVG.

LOCATION J DIMENSION

1ST TRIAL | 2"° TRIAL

3RD TRAIL

4™M TRAIL

00

60°

120°

180°

240°

300°

Jo+tJsotJ120+T 1802401300 | J1AvG = J2avG=

6

J3avG=

JAavG =

SHIM PACK =_Javg - 0.005”

SHIM PACK mm = Jayg — 0.127 mm
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EIGIIREOROIT BEARING HOLISING QUT]\H PACK
P U B ) Py PN S Wp Wy w p ) LTI UY
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\ws aw w) Z XICITN TV OoTrItr

B AU
BPL

Note: ’J_L

For Bore determination use procedures Figure 1:

For Bearing O.D. use procedure Figure 3.

T Z Yo,

ORIENTATION BRG. BORE PILOT BORE LWR. BRG. CUP
B®L. BPU B*L BPU F3 OUTSIDE DIM
0°
45°
90°
135°
Bo+Ba4s+BootBi3s CBL=CBU= C'L =Cfu= FP AVG =
4

C C DB — DP —

2

Fo+Fa5+Fo +Fu3s

4
Bearing/ Bore Interference = F> avg - DB =

F3 ava

Figure-10: Lower Journal Housing Bore Dimensions & Interference.




Shaft straightness measurements, mount shaft on live centers & use a dial indicator to check at K, L., M

& N. Dial indicator reading should not vary more than 0.001” (0.025mm) for out of round.

ORIENTATION

K

L

M

N

OO

45°

90°

135°

180°

Product BA 76002
. S PRODUCT STANDARD STD NO.
S.° il
<% s PULVERISERS Rev No. 02
= =
z HYDERABAD Page 36 of 42
N M
] K o0
135 45°
— j—— 180° o
) 225 315°
I 270
iy
=
- £
é é Shaft Outside Diameter Measurement. Use a Micrometer.
S
ﬁ ; ORIENTATION L.R. BRG. UPP. BRG. SEAT SEAL RING SEG
5 SEAT
2 E K L M N
> 2
e 0°
B
=T 5 45°
- S E
223 90°
Taleais
% 5 3 135°
O z g
28 g 0+45+90+135
Z &% ||AVG=
—~ % S 4
T2 £
2%
Z 58
cEz
@] 8 é
T3
£73
g 3
-
‘g 2
£
s =
H

225°

270°

315°

Figure:11 Shaft out of Round and Straightness




UPPER JOURNAL HOUSING FLANGE GAP

Shim Pack = AVG Gap—+ Bearing end play, Step 5.12

2.
SHIM PACK = ( )+ ( )H(
SHIM PACK = (

) mm

Figure 12: Journal Housing Flange Gap Shims.

+ End play 'A'Table - 6
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FLANGE
GAP
Qﬁ ] 1
= &
a5
=2 o .
< 5
O
® o
E 8 Orientation 1st TRIAL 2nd TRIAL 3 rd TRIAL
o = GAP GAP GAP
s 0°
< 8
2% 4
s E 90°
A % s 135°
[ <
§ 9; ; 180
s 8 .
: %g 270°
5 é § 0 Bjrgo 135
<N + Fovirinenn
~55 AVG = -
853
< .=
- O
£73
g 3
g2
‘g 2
g 2
f:’ =
H
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TRIAL INDICATOR | INDICATOR READINGS AVG. READINGS
No Load | Lifted | No. Load | LIFTED POSITION
1 A Ha HIAVG:HA+HB
B Hp
2 A Ha H? AVG =
B Hg
3 A Ha H3 AVG =
B Hg
4 A Ha H* AVG =
B Hp
5 A Ha H> AVG =
B Hp
Havg = H'AVG + H’AVG +H*AVG +H*AVG + H°AVG _
5

Note: Refer to Procedure in text, Item 12.0

Permitted Assembly End Play =

2

Havg = Permitted Assembly End Play + 0.001 “

( ) = ( )+ ( )+0.001”

Bearing End Play, Step 5.12

+(End Play ‘2” Table 6)

If Have is not within + 0.001” of the permitted assembly endplay, the journal housing flange

gap shims should be changed.

Figure 13: K Journal Assembly End - Play.
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ORIENTATION 1st TRIAL 2nd TRIAL 3 rd TRIAL
GAP GAP GAP
mm mm mm
0°
45°
90°
135°
180°
225°
270°
315°
AVGGAP—O+45+"é' ....... 315

Upper Journal Head Skirt Flange Gap

Figure 14: Journal Head Skirt Flange Gap.
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APPENDIX-A
UPPER BEARING END PLAY
1023 -1003 Pulveriser Journal Assy. 110-00333.
a .
S 963 — 1003 Pulveriser Journal Assy. 101-00921
= =
2 <
5 § 963 —1003 Pulveriser Journal Assy. 101-00920
<2
=%
% 2 SPACER GRINDING:
2 5
o f 1. Measure and record the upper journal housing bearing bore. Use procedures on figure A-1.
E d Determination of Bore Diameters.
o5
2 E £ 2. Measure and record the bearings outside diameter use procedures on figure A-2. Journal
Z S E Bearing Outside diameter. The average measurements must be between 18.000” and
ASS 18.002” or the bearing must be rejected.
E/aR
Z S .
S B = 3. Measure and record the spacer length, use procedures figure A-3. Journal Bearing Spacer.
= g; Length determination.
<z=z
= § 8 4. Record the lateral clearance of the bearing on page A-5. The calculation sheet. The value
5 2 'g is etched on the outside diameter of the spacer.
> 55
§ % %‘ 5. Follow the worksheet calculations to determine the spacer grind value. Grind this amount
S 2 off the bearing spacer then measure and record the length of the ground spacer on fig A-3.
2 % Return to section II step 3.3 of the assembly procedures.
g 3
g § 6. Retain the figures and calculation sheet for maintenance records.
g 5
£
s =
H
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Spacer Grinding Calculations.

Lateral clearance = (etched on O.D. of Spacer)

Lateral clearance =

Fit = Average bearing O.D (figure 2-A) — Average housing bore (fig— 1A).

Fit=C  )-C )

Fit=

Spacer grind value = Lateral clearance — 0.007” — ( 2.62 x (fit)

Spacer grind value = ( ) -0.007”—(2.62 x (

Spacer grind value =
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FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY FLECTRICALS LTD.

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

HY—=3512.A.02.F

FILE NAME

HERP MADE DRG

LOCATION:

ﬂ[ZOVgIE_AH "ON 90
095 %%/

| — /

1006

99

INVENTORY NO.

i
i
A
A “ /
i
‘ <
< O 2
\ - 2
0 © 0 S. 2 © =
LO M < I - N I RN -
0@ LO) LO)
© © © 29 NO TESi—
' I, FORGING SHOULD BE AS PER SPECN. AA19332
' | 2, CHAMFER SHARP CORNERS TO R2 & FILLET RADIUS TO R3
! : 3. TOLERANCE ON DIAMETER AND LENGTH #1 mm
! p
J ! 4, TEST ULTRASONICALLY AS PER SPEC AA 0850118 CATe2
!
!
102 | | 430 83|
o | FORGING 1479
AAT9357 1
var | AW MATERIAL SIZE OR MATERIAL CODE | NET WT. | GROSS WT.
" CASTING DRG.NO. OR
[TENNO DESCRIPTION DRAWING NO. ‘ FORGING DRG.NO. MATERIAL SPECN. QUANTITY
TYPE OF PRODUCT
THE FOLLOWING CONDITIONS APPLY N CRP—_1003 MIl| KORBA & RAMAGUNDEM
EXCEPT OTHERWISE STATED... || NAME OF CUSTOMER/PROJECT
1. REF.TO HY0230261 FOR UNSPECIFIED| | rp——z NAME SIGN. | DATE | NO.OF
TOLERANLES. SIS D.BASAK 2.07.04| A%
// \ ////////////////// SHARAT HEAVY ELECIRICALS LID.  [PRN- | = Sk
2. CHAMFER M/CD SHARP EDGES /L /[l/ VARANAS] CHD. |S.TEWARI 2.07.04| /
3 INTERNAL M/CD CORNER RADI DEPT. PULV ENGG. SCALE WEIGHT (KG) | REF. TO ASSY DRG. {E}M [I\ITOEIf/I)SI_:
REV.| DATE | ALTERED REV.| DATE | ALTERED Ek(@ '
CHD APPD CHD APPD L v CODE 446 14 1475 16100000575 / /
' ' ' ' 4. THE SURFACE ROUGHNESS WHEREVER NOT SHOWN — SRATING o REV
FONE FONE SHALL BE TAKEN FROM THE SURFACE RoUcHNess | | 'THE [ J . HOUSING HY_312 A 02 F |00
SHOWN OUT SIDE BACK SLASHES GIVEN AT THE R/N_C) FORCING AU
10P MOST RIGHT CORNER OF THE DRG. - SHEET NO. O NO OF SHEETS ON

TD—151/REV. 03 SIZE A3
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PMD View

(Fzrser)

BHEL, HERP, VARANASI

”1" PMD Category View Dt. 25/11/2023
Category ID :[SAO1 Rev Detail: |2 dt 30/10/2023
Category Descrintion : RAW MATERIAL LIKE INGOT/BILLET / BLOOM ETC. SOURCES
gory PUON “IFOR CARBON STEEL FORGINGS
Specification :|AA19331/19332/19333 Cat Type : BOILER
Main Category :|[FORGING
PMD Remark/Basis of PMD:|HERP BASED PMD
PMD Status :|PMD is ACTIVE
- MSE Status as
Vendors in Category on Date
Common Relative
S| |Ven ID |Supplier [VendorName CI gg;iur:(iss of VPR HOLD|Vendor SE
Code =Helless Code(s)
M/s BANSAL ALLOYS AND
1 (6693 [10013970( % o2 T GOBINDGARH |MANUFACTURER
2 |181 |10000185|M/s BHEL CFFP HARIDWAR HARIDWAR MANUFACTURER
3 4400 [10014055|M/S CHAUDHRY STEELS P LTD. |GHAZIABAD MANUFACTURER
M/S  KALYANI  CARPENTER
4 5135 [10001453|h2 1 “STeEL LD PUNE MANUFACTURER
M/s KESRI ALLOYS PRIVATE Medium
5 16909 LIMITED ALWAR MANUFACTURER 30/04/2024
M/S MAHINDRA SANYO SPECIAL
6 387  [10007176|c2 o0 N ATE LIMITED RAIGAD MANUFACTURER
7 6692 |10003241|M/s RINL VSP Visakhapatnam |MANUFACTURER
8 [242  |10000670 ["IﬁITES‘TAR WIRE  (INDIA)Iga| | ABGARH ~ [MANUFACTURER
M/S STEEL AUTHORITY OF
9 [2571 [10000443| 0= ) DD NEW DELHI MANUFACTURER
10 |5139 [10003923 '(‘:"éSLT%UNFLAG IRON & STEEL|g ANDARA MANUFACTURER
MANDI Medium
11 (3828 [10002973|M/S VIMAL ALLOYS PVT. LTD. |~ 8o o [MANUFACTURER 3171272023
PMD MATERIAL EXCLUSION LIST
::"SSERIA" DESCRIPTION PMD CATEGORY [VENDOR NAME
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