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Deaft” Sy Lanka Standard

GREY CAST IRON h
Part 2 Specification for grey cast iron for avtomobtive industery

FOREWORD

Thiz Standard was authorived for adoption and publication as  a
Bri o Lanka Etandarg_hy the Council of the Sri Lanka Standards
Institution on Vi after the dra$t, finalized by the Drafting
Lommittee on Grey Cast Iron, had been approved by the Mechanical
Enginsering Divisional Committee.

All wvalues in this standard are given in 31 units,

The standard on grey cast iwmﬁ‘iﬁ présanted in & parte,namely;
Part 1 Specification for grey cast iron for general purposes
Fart 2 Specitication for grey cast iron for automotive industey
Fart 3 Method of test for tensile strangth

Fart 4 Method of test far transverse strength

Fart 5 Metallographic evatustion nof grey cast iron

Fart & Heat treatment ﬁ@ aray cast iteon

When all  these parts are approved by the Council as Sri Lanka
Btandards SLE 178 will be withdrawns.

This part of the standard covers the technical provisions
relating Lo grey cast iron for automotive industry,

For the information of manufacturers, typical uses of various
grades of ogrey cast iron have been given in Appendix f.

For the purpose of deciding whether o particul ar requiremsnt of
this standard ig compliad with, the final value, observed or
valoulated, expressing the result of a test or analyveis, shall bhe
rounded of f in accordance with €S 102, The number of significant
placms  retained in the rounded off value should be the same o
that of the specified value in this standard.

The assistance derived ¥rom related publications o the
International Organization far Standardization, Bureau of Indian
Standards and Society of Automotive Engineers of United States
of  America in the precaration of this standard is gratedfully
acknowl edged,
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This standard covers the reguirements for grey cast iran  uvaed in
autometive iadusitry.

? REFERENCES

137 Presentation of numerical values

La6  Method for Brinell hardness test

; 40B Random sampliog smethods

Procedure for heat—treatment of grey iron castings
Mathod for tensile testing of grey tast iron

Method for transverse testing of grey cast iron
Mathod for evaluation and rlassification of graphite
in cast Lronf. :
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3 GRADES

Thers shall be nine grades of grey iron as shoen in Table 1.

4 REQUIREMENTS

4.1 Manufacture
The castings shall be nade from metsl melted and refined 1in a
oyl y .

2 Chemical composition
The ranges of chemical composition for the abave grades of cast
iron shall be as given in Table 1. \

4.3 Microstructuwre .
Microstructure of above grades af grey iron shall be as given ind
Tabls 2, : :

4.4 Heat treatment

The castings shall be heat treated in accordance with SLB. .. % to
reliove stresses and to achieve the desired hardness and the
corresponding microstructures.

4.% Mechanical properties ‘ )
The tensile strength, transverse strength, deflection and
hardness of grey iron castings shall be as given in Table .

% untier praparation } .
%% Procedure for heat-tretsent of grey iron {under preparatian?
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Table 2 - Microstructure

Grade Graphite Matrix
158 Flake Graphite More ferrite and small
: ' ' amount of pearlite.
pedrite] Flake Graphite Froes férrite'and poarlite,
Fearlite appears at the
cell boundries.
2iE a Type VIl Size (2-4) L.amzll ar pearlite with
A Digtribution small amount nf ferrite
T Flake Graphite Mixture of perarlite and
: ' ferrite.
{11 Flake Graphite Tempered pearlite.
308 b Type VII Size (3-5)  Mostly lamellar pearlite
A Distriboution with small amount of
carbides., :
3771V Type VII Bize (3-5) Mostly lamellar pearlite
A Distribution with small amount of
carbides.
A50 Flake Graphite fFearlite.
350 o Type V11 A size (4-7) Pearlite and Carbides.

Aand E . Distribution

NOTE -~ Relevant microstructures shall  be obtained in the
effective surface only by localised he&t treataent methoads,.



lel! 3 « Mechanical properties

-\-..-..__...-_.-_..—..._...._—..._—....-_....-......-.-_.-..—....-......-...-——-—.—-_..-..—.—....-........-...—-—.—...—--.—.-—m—-.—....——.

Grade Tengile Traneverze “Deflection ‘Hardnegs

~strength,min. Strength,min. nmin. Range

MPa . kN mm “HB

150 124 7.65 3.6 187 max
2aa 173 8.9 4.3 178 - 229
200 a 173 8.92 4.3 176 - 229
250 207 8.9 5.1 187 - 241
308 241 1@8.08 6.1 , 207 - 255
3e0 b o241 18.68 6.1 207 - 255
386 c 241 18.68 | 6.1 287 - 258
Aha 276 11,86 6.9 W7 - 3640



4.6 Workmanship and finish
The casting shall conform to the pattern or wwrixng drawing.

The castings shall be fres from defects except for minor
imperfections . naot  associated with the structural  functions.,
Casting sihiall be well Jfettled/dressed,

No welding repair shall be carried out other than by approved
methods as agreed to betwesn the purchaser and the supplier.,

5 METHODS OF TESTS

S.1 Hardness test ,
The hardness shall be ascertained in accoardance with 08 144,

5.2 Tensile test
The tens.le strength shall be ascertained in accordance with
3‘..8 wan¥, .

5.3 Transvers strength and deflection test
The transvers strength and deflection shall be ascertained in
accordance with SLES ... %%, '

5.4 Metallographic test » ,
The Metallographic Test shall be carried out in accordance with
HBLE ..t : .

& PREPERATION OF TEST BARS

b.1 ALl test bars shall be cast separately in sand moulds and ths
number of test bars reguired shall be as specified in B, They
shall be cast at the same time and from the same melt as the
castings they reprasent. '

6.2 When castings are subjected to heat treatment, the test bars
shall be treated simultaneausly under the mame canditions as the
vastings they represent,

6.3 All test bars shall be suitably marked to identify them with
the casting they repressnt.

* Method Jor tensile Testing of grey Cast Irom (under
praparation) '

*% Method Ffor transverse testing of grey cast iron  {under
preparation)

+ Method for evaluation and classification of graephite iIn cast
iron {under preparation?
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7T MARKING

7.1 Each casting shall be legibly marked with the following:
a) A number or identification mark by which it can be traced o
the melt, and the batch of heat treatment, if done, from which it

was made; and

B Maenufacturer ‘s name or trade mark.

8 SAMPLING &

8.1 Lot , . ,
all grey iron castings of the same grade belonging to one bhatch
of manufacture or supply shall constitute a 1ot

8.2 Scale of sampling

8.2.1 Test bars provided from each lot shall be tested for
ascertaining its- conformity to the redgulrements of this
specification.

8.2.2 The numbar of hars to be selected from the lot shall be in
accordance with Columns 2 and 3 of Tawle A.

TARLE 4 - Number of test bars

Mass o8 grey iron casting!

- -

in the lot INpe Of bars required to be selected
:ow mmmmmmmmm P T Saatatanlen bt A i o o O R hony 4 S0t et A S :
1} {2) (3

Up to 2088 kg
Cver 2008 kg

- A am P wm WE

i m W e
[

]
L}

NOTE-~ The number of test bars given in Column 2 shall be of
sufficient length to be tested $or ¢transverse strength and
deflection and the sumsher ef test bars given in Column ¥ shall be
of sufficient length to be tested for tensile strength.

8.2.3 Grey irén bars shall he selected at random. In order to
ensure randomness of selection tables of random numbers as given
in BL8 428 shall be used. '

8.3 Number of tests

8.3.1 Fach bar selected as in Column 2 of Table 4 shall be tested
for transverse strength ant deflection.
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8.2.2 Each bér selected as in Column 3 of Table 4 shall be tested
for tensile steength.

8.3.3 Any one casting taken from the lot shall be tested for
ha:dm@ B '

8.4 Retest and rejection

8.4.1 If a sample selected for testing according to B.3 fails to
mest the requirements specified, the purchaser shall select two
further samples representing the same castings. I+ on testing
sither of the samples fails to meet the specified reguiraements,
the castings represented shall be rejected. :

8.4.2 In case of failure of any test bar showing obvious casting
defects, ancther test bar shall be taken from spare test bars and
the results obtained from this ﬁubatxtuted for those obtained
{rom defective test bar.

8.5 ﬁrxferla for Conformity
A lot shall he declared as conforming to the requirements of this
specification if the following conditions are satiefied.

8.5.1 Each iron bar tested as in 8.3.1 and B.3.2 satisfies the
relevant requirement. . :

8.5.2 The casting tested as in 8.3.3 satisfies the relevant
reguirement. .
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APPFENDIX A

ALl TYPICAL APPLICATIONS

A.1.1 Typical applications of grey iron for Automotive castings

Grade

15

2

2B

oa)

4
5{‘4

Jdh

19/°B/ing.

Typical applications

M:escallaneous soft iron castings (as-—-cast
wr annealed) in which strength is not of
primary consideration. Exhaust manifolds

- may be made of this grade of iron, alloyed

or unalloyed.

Gmall cylinder blocks, cylinder heads, air
cocled cylinders, pistons clutch plates,
o1l pump bodies, tranemission cases gear
boves, clutch bousings and light- duty
brake drums.,

" Brake drums and clutch plates for moderate

service reguirements, where high-carbon
iron i desired Lo minimize heat checking,

Avtomobile and digse]l cylinder blocks,
cylinder heads, flywheels, cylinder liners,
pistons, medium-duty brake drums and
clutch plates.

Diesel engine blocks, truck and tractor
cylinder blocks and heads, heavy flyvwheels
tractor transmission cases, differential

careaf castings and heavy gear boves.
Brake drums and clutch plates for heavy
duty service where both resistance to
heat checking and higher m*rength Ar-&
de+1n1te requlregmeni s,

Extra - hsavy -~ duty brake drums.

Diesel engine castings, liners cylinders
and pistons and heavy parts in general.

Automotive camshaft applications
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	SAMPLING
	APPENDIX B
	DETERMINATION OF MOISTURE
	APPENDIX C
	Spread about 25 g  of the sample in a petri dish or any suitable dish and dry by the method given in B.2. The dried material shall be referred to as the dried sample and shall be used in the tests where so indicated.
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	D.1      APPARATUS
	
	D.2      REAGENTS


	D.2.1   Hydrochloric acid , concentrated
	
	D.3      PROCEDURE
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	E.1APPARATUS


	E.1.6Other laboratory equipment
	
	E.2PROCEDURE
	E.2.4Place the dish in the muffle furnace at  550
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	DETERMINATION OF pH OF RECONSTITUTED MILK
	
	
	F.1APPARATUS


	F.1.3Other laboratory equipment
	
	F.2PROCEDURE



	APPENDIX G
	DETERMINATION OF FREE FATTY ACIDS OF THE EXTRACTED OIL
	
	
	G.1APPARATUS
	G.3PROCEDURE



	APPENDIX H
	
	
	Gently invert the sample six times and prepare serial decimal dilutions immediately.








