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SPHEROIDAL GRAPHITE IRON CASTINGS

NERAL
This specification governs the requirements of prm roidal Graphite Tron castings. SG Tron
(Castings, governed by this specification of BHEL EPD shall generally be in compliance
with the provisions of 15-1865:1991 (reaffirmed 2005) and ASTM AS536-84 (Reapproved
2014

SCOP
Al Tnsulator finings like Socket Caps and IFlanges

CONDITION OF DELIVERY
The Castings shall be supplied in galvanised / un-galvanised / as Cast condition as per
Purchase order.

IDIMENSIONS & IOLERANCES
Shall confirm to relevant castings and machine drawings.

MANUFACTURE
MELTING
Shall be done in an electric furnace

HEAT TREATMENT

ANNE /U ING

Annealing shall be  undertaken if non-homogeneity is observed with respect to
Metallurgical Morphology and Mechanical properties. Annealing cycle shall be designed
by the vendor and copy of the same shall be furnished to BHEL for scrutiny.

FINISTT AND WORKMANSHIP

The castings shall be properly Fettled, Shot blasted to ensure removal of Fused Sand and
Heat treatment scales from the surface. Machining shall also be done if mentioned in the
Purchase Order. The castings shall clearly bear such letters, figures or marks as specificd
in the drawing apart from vendor® identification mark. Such identification mark shall be
incorporated on the Castings after prior approval of BHEL.

FREEDOM FROM DEFECTS
The castings shall be sound, clean and free from Porosity, Blow holes, Hard spots,
Cold shuts. Distortion and other harmfu) defects. Galvanised ems shall be further

free (rom defcets such as those mentioned in [S:2629. -
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8.0 MECHANICAL PROPERTIES
ILSI specimen / sample castings when tested shall confirm to the following stipulations.
_ Table : Mechanical properties measured on Test Dbars from separately Cast test samples.
1 Cnddc, as per Grades as| Tensile | 0.2% Proof % F mwz_n‘fr::nmcx}_ on ol 17]_\ ‘ _J
-1865: per strength | stress min.! Elongation  Brinell Predominant |
1991 ASTM- (min) C:\I/mmz) (min) hardness constituent of 1
| oAs36 vl Le=3D | | Mauix
SG 500/7 - 500 | 320 7 | 160 -240| Ferrite + Pearlite |
‘SG \(HO ----- 450 310 12 le0-2101 l‘luuu,h
B 7% ) T N N I B S % .
e SG 005 400 250 15 1130-180] mite
___-__|60-40-18] 414 | 276 | 18 | - vite
SG 400/18 _400 250 | 18 ]'3” 180 Ferrite :
3 350722 == 350 | 220 22 . 30 _Ferrite |
\Totc . Test sample for Tensile Test shall be sej parately Cast test \f;m*p}us fully in
compliance with C1 10.1 of 15:1865:1991
Table : Impact Test (applicable for 400/18 and 350/22 grade only): V-Notch Test Pieces at’
Ambient Temperature (23+ 5 degree centi gra*lc) -
{ Gr ade Mean Value | Individual vah ;
SG40078 | 14 |1
~SG 350/22 17 14 )
9.0 MICROSTRUCTURE
The specimen shall reveal a microstructure as follows :
Carbon nodules distributed uniformly in a matrix of ferrite or ferrite + pearlite.
one sample/heat treatment or 1 sample/1000 nos to be checked for microstructure. N
Acceptance norm as per ASTM ~ A247 and IS: 7754-1975 (Reapproved in 2003)
10.0 CHEMICAL COMPOSITION
Shall confirm to drawings, when specified.
11.0 TESTS FOR ZINC COATING (Applicable to Galvanised components)
Tests for uniformity of Zinc coating and mass of Zinc coating shall be done in
accordance with 1S:2633. The component shall withsiand minimum six dips of one
minute cach and mass of Zinc coating shall be 610 gm/m?® minimum. In case of
requirement of higher values for these characteristics the same shall be indicated in the
order / drawing.
Note : The test for uniformity of coating shall not be applicable for items with an overall size more
than 200mm > 1350mm > 100 mm and / orveight exceeding 4 kg.
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12.0 SELEC I ()\‘ OF SAMI )[ LS
Sampling for various tests / inspection \} all be as indicated in the ta bic bclov:

uﬂmplmv plan for su )p ier while pr oduction and
BHEL for lot acceptance

SL

N Ivpe of Test/ lmpcdion
No. ‘

W

1 Dinmcusional cb Z nos per 1000 Nos or part thereof.
2 Visnal & Gauge’ Inspection 100% visual inspection by Supplier. And samples as per
1S:2500 ( Part I ) inspeciion level 1I & an AQL of 0.65
%o by BHEL
3 NPT M}O"/ visual in :pu"UUn by Eﬂmp] er. And samples as per
§:2500 ( Part [ ) inspection level 11 & an AQL of 0.25
% by BHEL
4 Mechanical p 10} erlics Tested on one test bar per treatment batch by supplier
( Ultimate Tensile Strength™, and one iest bar per lot by BHEL. Test samples to be
0.2% prool flr s, % drawn at Jeast one number per treatment (not exceeding
Elongation) 2000 kgs of fettled castings from one heat)
Note:

1. Sufficient no. of test bars (preferably 4 nos) from same
melt/heat treatment need to be produced to provide for
contingencies of discordance of a test or re-tests.

2. Tensile Tests, Fvaluation of Nodularity (respectively in
accordance with Cl1 13.1 and Cl 9.1 oi 1S:1865) shall be
imposed only at the tine of vendor appic oval and
subsequent surveillance checks.

Surveillance checks to be carried ont once ¢ve
irrespective of whether supplies bive been efl weted or not,

A ¢ vendor is on the PMD listing

-thmg of iests : As per C114.1 of 15:1865;

Retest : As per Cl 15 of 1S:1865

v 6 months

os anly. Detailed check shall be carried ow on initial sample to be approved for taking up

CFor
balk mmcinfoct
i) i case of fuilure of arv rensile fest ‘retest’ can be taken up on two additional test bar pertaining 1o the

same barel and both the additional test bars shall pass
i) Jn case a test bar breaks owt of the gavge length &
her. So also in the event of any defect traceable 1o the ftesting conditions or aitributable (o specimen
» v v &~ /

be taken up on are placement 1esl,

repeat test’ can

LSO S S,
et to be curiied ot by ASNT Le w’]’cu{' seaie holders only

»
-«

; (u,’:’,’l;’('.\ will be f,!;,‘/mc(
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6:571. Type of Test / Inspection Sa mpli:}g plan for supplier while production
No. and BHEL for lof acceptance —
5 Iardness test on Castings 2 Nos. per lot

ch* samples: Hardness tests shall be carried out on

actual castings drawn at the rate of

A) In case of Socket caps: 4 nos from awong the

castings (of one drawing type) pc*' rircatment / 4 noss

from among the castings (of one drawing type) per ot‘
. of 1000 nos or part thereof.

B) In case of Fianges: 2 nos from among the castings

(of one drawing type) per treatment / 2 nos. {rom

among the castings (of one drawing type) per lot of

1000 Nos or part thereof.

Location of Hardnoess test samples:

A) In Case of Socket caps : On the Socket head and

sectioned lip portion

B) In case of Flanges : On the hub or web whichever is

thicker

6. Load test on Castings (for 4 nos per 1000 with min 1 no.per melt / treabment

Socket Caps)
7. Impact Test Applicable for 400/18 and 350/22 grade caps only and
test to be conducted on separate Test bars at room
temperature unless otherwise specified.
8. Additional test : Test for On one sample per melt
deformation

9. Surface defects (after 1S:2500 (Part I) Inspection level 11 & and AQL of
galvanising) 0.65%

10. Test for Zine coating 3 nos. per baich of 1000 nos.
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INSPECTION AT VENDOR's PREMISES

BHIEL’s representative snad have free access to all parts of Vendors™ premises at all
times when work on the contract is being executed. The vendor shall offer BHEL’s
representative all reasonable facilities to convince the latier that the component Is
being manufactured and furnished in accordance with this specification.

ST CERTIFICATE

The supplicr shall submit test certificates giving the following information

a) I urchase Order no.

b) Purchasing specification no.

) Suppliers reference and name

d) Batch no.

o) Consignment identification

1) Results of various tests as called for in this specification
o) Details of Heat treatment (if any)

n) Melt no. details with tr aceability

PACKING AND MARKING
Castings shall be supplied in lots as defined above. Each lot shall be legibly identified
with the following information

a) Supplier’s Name

b) Purchase Order no.

c) Component drawing no.

d) Consignment identification

&) ILot (or malleablising batch no/identification)
9 Quantity

REJECTION

Castings not conforming to the above stipulations shall be rejected. Also in the cvent
of the castings proving defective in the course of any further processing the same shall
be rejected notw nhqandna any previous certification of satisfactory testing and/or
inspection.
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2
ageinsi each of them to be maintained by sub-contractor and submitied for scrutiny to
BHEL when asked for:
Parameter FPeroidicty
4.1 | Acid concentration
; Y 3 Of the ickling
4.2 | Specific gravity T [ P - :
’ Al an interval of 4 hours
4.2 ron conten
44 Specific gravity of the flux solution
4.5 ! Temperature of gelvanising beth Al an interval of helf an hour
o N 5\/ ign r ¢ by vendor
48 | Purity of zinc ingot | Every consignment purchased by vendo
’ i { One sample )

N

{2

TECHNICAL REQUIREMENT PERTAINING TO HOT DIF GALVANISING OF
FERROUS COMPONENTS

Trne compo nents are to be hot dip galvanised in accordance with 1S:2628/1985
{Refer Table 3 Ceneral Galvanising procedure in line with 1S:2629/1985 for ferrous

amponenis H

The Zinz used for hot dip galvanising should be of grade Zn 98, 05 as per {8:208/187¢
Adegoete facilites should be available to ensure process control as per i* 2629’ S*
gnd procuct testing as detalled at Clause '8 She Ll BT f

Tne records of the following parameters checked es per the periodicity indicated

[$3]

Galvanised components shall be inspected for freedom from surfece defects (100%
Visuzl Inspection} such as those mentioned in 1S:2628/1885. Dimensions of
compenent are altered by ca!vamsmg Hence, dimensiona! inspection is necessary
afier calvanising (for critical dimensions only). Inspection of profiles / contours may call
for sutable gauges (100% Gauaz check) and the same gauges shzal be provided by
BHEL
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8. Further. coating characieristics described beisw shall be tested for. on the galvanised
products
Coating Accepiance norms | No. of sampies 10 be tesied
characteristic | per lot of 1000 or pe
| thereot
Uniformity of Zinc
oati Copper _ . . - . N
Bg) « co2Ng (Copp 5 As indicated in Table 1 | As indicated in table 2 below
suiphate dip test as
_ | periS:2833/1988) ;
T Mass of Zinc coating  As indicated in Table 1 | , .. . L
Bb) ! A As indicated in table 2 below
10 1 o¢ per 1S:6745/1672_ below Bted low
sion of coating - ; T
aeh | Ad?e i 8iNE  The ceating shall not |
8¢} | (knife test as per | peel off | 2
| 18:2628/1885)
TABLE 1: ACCEPTANCE NORM FOR UNIFORMITY OF ZINC COATING & MASS OF ZING
COATING TESTS
Acceptance Norm Under Category
Characteristic A B i € D E
Uniformity of zinc coating (no. of 8 ‘ e 5 : 6 !
one minute dips to be withstood) i |
Mass of zinc coating (gm/m°) €10 650 650 800 1450 |

TABLE 2 - SAMPLING PLAN FOR UNIFORMITY OF ZINC COATING & MASS OF ZINC

COATING TESTS

3 Acceptance Norm Under Category

Characteristic A, | B c | D E
| Uniformity of zinc coating 3 I 8 g 3 s) e
j Macs of zinc coating 3 3 g | & &

" Test coupons also may be processed for

determining mass of zinc

ccating whenever |

provided.
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ftems of 2 particular type with a total quantity in number of continuous production not
exceeding 1,000 shall constitute a Iot. Number of sampies indicated refers only to
normal condi

itions of gz Ivaw ising process. It is liabie to be enhanced from time to time at
f performance proving not satisfactory.

In case of sockst vaps bituminous paint must be applied inside the bell poriien
£ = {
i s

Jniformly. The bituminous paint used should have following. properties as per
S 58 1 81
| Test Description - Acceptance Norms

‘z _ Visus! Inspeciion . Glossy & Smooth Costing

Z. Specific gravity 10.84

3. Viscosity (For B4 Fort Cup) | > 60 sec.

4  Drying Tims 8 Hours Maximum
{r case biwuminous paint application, asked at particuler poriion of Metal parts other
thar socke! caps the same will be applicabla.)

hall satisfy himsslf first as to the quelity of the lot for carrying out
detal i d above. Lots shell be offered for inspection to BHEL, along
in :act;c tests carried out by the sub-contractor. Lot offered without
ing b,f the sub-contracior shall '10z be enieriained.

Prior intimation in advance of atieast one day in case of locsl parties or one week in

case of outsialion parties should be piven for arranging inspection. All necessary |
gocuments like, purchase order and records maintainad should be furnished for raising |

necessary inspeciion documents

e of lot offering for BHEL inspection, internal test reports comprising details
alvanising. results of various ifests on products and also process
ntioned eearlier shall be produced to BHEL personns! for verification.

ga
men

Surveillance checks to be carried out at least once in 6 months irrespective .of whether
suppiies nave been e¥ffecied or not, as long as the vendor is on the PMD listing.
Rejection -

Components not conforming to the ebove stipulstions shall be re;ec;ted However, re-
gelvanuising of the components may be taken up with due approval of BHEL in case of

rejection
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| Table 3 : GENERAL GALVANISING PROCEDURE N LINE WITH 18:282€/1685 FOR
FERROUS COMPONENTS

g

[STEPS . OPERATION DESCRIPTION
Step—1 | If oil, Grease of paint is/are present on the component surface, ¢l g of the
' i components using NaOH solution (Concentration approximately 10 to 10 kg D&’
100 Liter ) or suitable solution may be usec.

' Note: In general Components for galvanising are shot blasted and are fres from
i oil. Grease or paint

«
surface dilute Sulphuric acid to be used followed Dy
following selution may be used for pickling
« Dilute Technical Grade Hydrochioric acid (Concentration 100 1o 150 gmiliter
should be used with suitable inhibitor.
'« Diute Technicai Grade Sulphuric acic (Concentration approximately 100 t©
! 150 gm/Liter) should be used with suitable inhibitor. This Sulphuric acic |
| solution at elevated temperature {60°C 1o 80° C) gives better results. Brushing
/ Scrubbing may be resorted if necassary.

Siep—2 Pickling - Tc clean the scale (due to aging f#er shot blast

1
WElET rinse

"Step - 3 | Rinsing — After pickling., the component should be rinsec using fresh walser
| (preferably running water )

"“Step — 4 | Fluxing — Any one of the foliow.ng process mey be adopted

Dry process- Strong solution of Zinc Ammonium  Chioride {in gener
i | concentration is 200 to 400 gm Zinc Ammonium Chiloride per liter) is prepared &
é  some watiing agent also must be added in the flux solution. The components &
. dipped in the sclution. The temperature may be around 80" C.

' Wet process- A dsep fiux cover is used on the zinc bath The component
[ immerses through the flux fayer with or without prior fluxing.

» o W

‘*Siep -5 Pre-heating
Dry process- Component should be dried on hot mesh of an air oven. Pre-hesting !
of component shall be undertaken by taking care of non-decompesition of fiux |
Vet process- Component drying is not considered essential

: Prepared by ; Approvec by
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Galvanising

' Quality of Zinc - Purity of zinc used for Galvanising should be greater than 88.85

L7

Immersion in molten Zinc bath - Bath temperature may vary from 440° C to g
4807 C and the working temperature is g 450° C. Dross should be aliowed to settis |

it the bottom of the zinc bath and should not disturb more than necessary during
oing operation. The compcneﬁt should be immersed s rapidly as possible.
ponent will be feft in the bath until it reaches the temperature of the bath,
i iy uo; ’LE., w‘{ & stopping of the boiling action.

he rate of withdrawal detarmines the thickness of ‘ha unalioye
izyer left on the component. The rate of withdrawal should be contro led s
gt zinc drains freely from the surface. While component wi ’mdfas\as access zine
/a! stiould be taken care by sha.“ng { vibrating the component.

(Water quenching ~ After withdrawe! the galvanised component should bé
fimmediately dipped into waler to a!sow the coaling to”set and prevent the
iscompeonents from sticking to each other. Water used in gu mchmo should be clean

1

; {p""ﬂ*“ci\f running water )

" Fost treatment — To avoid the “while rust” and “wet storage stain” post treatment

Eike Chromating should be done. Chromating solution contains 1% Sod um
dicnromate end 0.5% sulphuric acid soiution. The solution is kept at room
temperature and its temperature should never be more than 65 C while usags
alvenised components are dipped into the chromating sclution afier the

ising and water guenching operations.

nd Preheating procecses not flux solution to be used particularly for
r design casting and forging. In this process component after
be d}pred in hot flux so!utmn {Can\,entraiion 200 to 400 gm Zinc

d ‘"aﬂparat‘.:’e around 8""" CX f“' scme time and taken out
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