
Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 

इंटरनेट मानक

“!ान $ एक न' भारत का +नम-ण”
Satyanarayan Gangaram Pitroda

“Invent a New India Using Knowledge”

“प0रा1 को छोड न' 5 तरफ”
Jawaharlal Nehru

“Step Out From the Old to the New”

“जान1 का अ+धकार, जी1 का अ+धकार”
Mazdoor Kisan Shakti Sangathan

“The Right to Information, The Right to Live”

“!ान एक ऐसा खजाना > जो कभी च0राया नहB जा सकता है”
Bhartṛhari—Nītiśatakam

“Knowledge is such a treasure which cannot be stolen”

“Invent a New India Using Knowledge”

है”ह”ह

IS 3355 (1974): Grey iron castings for elevated
temperatures for non-pressure containing parts [MTD 6: Pig
iron and Cast Iron]







Is:3355-1974 

Indian Standard 
SPECIFICATION FOR 

GREY IRON CASTINGS 
FOR ELEVATED TEMPERATURES 

FOR NON-PRESSURE CONTAINING PARTS 

( First Revision ) 

Cr3 

Third Reprint MARCH 1996 

UDC 669.131.6-14:662.932 

@ Copyright 1974 

BUREAU OF INDI’AN STANDARDS 
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARC 

NEW DELHI 110002 

July 1974 

  
  

 

 



IS : 3355 - 1974 

Indian Standard 
SPECIFICATION FOR 

GREY IRON CASTINGS 
FOR ELEVATED TEMPERATURES 

FOR NON-PRESSURE CONTAINING PARTS 

( First Revision ) 

Cast Iron and Malleable Cast Iron Sectional Committee, SMDC 9 

Chairman Rejwsrnting 

DR PFUNLAL PATEL Malleable Iron & Steel Castings Co Pvt Ltd, Bombay 

MCmbCrS 

SHRI S. N. A~RAWAL Electrosteel Castings Ltd, Calcutta 
SHRI S. S. CEAWDRUBY ( Alternate ) 

Dn S. N. ANANT NARAIN International Nickel ( India ) Pvt Ltd. Bombay 
SHRI M. ANJANEYVLU Mining and Allied Machinery Corporation Ltd, 

Durgapur 
SHRI B. M. SENQVP~A ( Alternate ) 

SARI N. C. BAQCHI National Test House, Calcutta 
SHRI R. M. BALANI Directorate Genes1 of Technical Development 

( Ministry Industrial Development ) , 
New Delhi 

SHRI T. R. MOHAN RAO ( Altcmatc 1 
SHRI B. N. BALIQA 

CHEMIST & METALLVRQIST, 
CHITTARANJAN LOCOMOTIVE 
WORKS, CHITTARANJAN 

ASYISTANT DIRXCTO~ 
( MET )-II. RESEARCH 
DIWGNS & STANDARDS 
ORUANIZATION. LUCKNOW 
( Altemafc ) 

SHRI M. S. DESHPANDE 
SHRI M. S. DUA 

Premier Automobiles Ltd ( Mechanite Foundry ), 
Bombay 

Ministry of Railways 

New Precision ( India ) Pvt Ltd, Dewas 
In personal capacity [ ( Muzaffamagar Steels Ltd, 

Meerut Road, MuzaJamagm ( UP ) ] 

( Continued on page 2 ) 

fD Cbfyright 1974 

BUREAU OF INDIAN STANDARDS 

This publication is protected under the fndian Co&ri~ht Act ( XIV of 1957 ) and 
reproduction in whole or in part by any means except with written permission of the 
publisher shall be deemed to be an infringement of copyright under the said Act. 

  
  

 



IS : 3355 - 1974 

( Continued from page 1 ) 

Members R?Qrcsrnting 

EXECUTIVE ENOINEEB. CENTRAL Central Public Works Department, New Delhi 
STORES DIVISION No: 1 

Saax Swnau~ GHOSR 

SH~I P. C. GUPTA 

SHEI PC R. JALAN 

SHRI L. M. Josxr 

Indian Posts & Telegraphs Department, Calcutta 

Hindustan Shipyard Ltd, Visakhapatnam 

Hindustan Malleablcs & Forgings Ltd, Dhanbad 

Tata Engineering and Locomotive Co Ltd, 
Jamshedpur 

SHRI B. K. GIRI ( A&em& ) 

SaRI P. L. KATEIJxIA 

SHBI M. C. AI~H ( Al&mats ) 

SmuLov KUXAR 

SHBIS. b'fAITl%A 

SH~I M. P. MAI~x~A~~A~* 

SHPI Y. M. MEHTA Pioneer Equipment Co Pvt Ltd. Baroda 
SHRI R. C, KOTHABI ( Altematc 1 

SFIIZI N. D. MIMANI Sree Engineering Products Ltd, Rishra 

SHRI AMAL MITRA Institute of Indian Foundrymen, Calcutta 
Snar A. GUHA ( Al&mate ) 

Directorate General of Supplies & Disposals 
( Inspection Wing ), New Delhi 

Trade Development Authority, New Delhi 

Indian Smelting & Refining Co Ltd, Thana 

Cast Iron Spun Pipes Manufacturers Association, 
Calcutta 

SHRI B. MUKHEI~JEE Burn & Co Ltd. Howrah 
Sxlrr S. K. MOULIK ( AI&mate ) 

SHRI P. MU~AIZI .Sakthi Pipes Ltd. Madras 

SRRI P. C. NEWLY Indian Iron & Steel Co Ltd, Calcutta 
SHBI J. MOI~AN ( Al&rnate ) 

SHRI A. K. POL~Y Shiva Durga Iron Works (P) Ltd, Howrah 
SHRI B.‘K. DHA~ CIIOWDHURY ( Alternate ) 

SHRI B. V. PRABEU Heavy Engineering Corporation Ltd, Foundry Forge 
Plant, Ranchi 

SHIU J. S. TRIPATHI ( Altemate ) 
Snm A. S. N. RAO Bharat Heavy Electricals Ltd, Tiruchirapalli 

SHRI A. SOIUASUNDRAM (Alternate) 

REPRESENTATIVE Co-ordinating Committee on Materials for 
Automobiles, SMDC 31, IS1 

REPRESENTATIVE 
SHRX P. K . SANDELL 

Engineering Export Promotion Council, Calcutta 
Delhi Cloth & General Mills Co Ltd. New De!hi 

Snnl C. S. S. SETTY Ennore Foundries Ltd. Madras 
SHRI K. V. RA~~A~~ISHNAN ( Altemate ) 

SHRI AB~OLAKH S. SICARUA R. M. Engineering Works, Ahmedabad 
SHRI RAVIND~A R. Row ( Aftemute ) 

( Continued on page 11 ) 

*Shri M. P. Manivannan is also alternate to Shri P. Murari representing Sakthi 
Pipes Ltd, Madras. 

2 

  
  

 



IS : 3355 - 1974 

Indian Standard 
SPECIFICATION FOR 

GREY IRON CASTINGS 
FOR ELEVATED TEMPERATURES 

FOR NON-PRESSURE CONTAINING PARTS 

( First Revision ) 

0. FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 6 February 1974, after the draft finalized by the 
Cast Iron and Malleable Cast Iron Sectional Committee had been 
approved by the Structural and Metals Division Council. 

0.2 Thii standard was first published in 1965. As a result of experience 
gained during these years it has been decided to incorporate one more 
grade and modify the existing two grades of iron castings. 

0.3 Grey iron castings covered in this specification are suitable for high 
temperature service such as grate bars, stoker links, stoker parts, oil still, 
furnace parts, firebox parts, glass moulds, caustic pots, metal melting 
pots and similar heat-resisting castings. The service temperature up to 
which these castings could be used may be as high as 760°C. It is, however, 
not intended to imply that the three grades of castings covered in this 
standard are suitable throughout the entire temperature range without 
any regard to actual service ( thermal and fatigue ) stresses. Some are 
suitable for long service at low temperatures only, but in case low stresses 
are involved, they could also be used at high temperatures. 

0.3.1 For the benefit of the purchaser information regarding the typical 
hot tensile data has been specified in Appendix A for information only. 
However, the materials may be hot tensile tested to check for conformity 
if agreed to between the purchaser and the manufacturer. 

0.4 In.preparing this standard assistance has been derived from ASTM 
Designation: A319-71 ‘ Grey iron castings for elevated temperatures for 
non-pressure containing parts ‘, issued by the American Society for Testing 
and Materials. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
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IS : 3355 - 1974 

expressing the result cf a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places retained 
in the rounded off value should be the same as that of the specified value 
in this standard. 

1. SCOPE 

1.1 This standard covers the requirements for grey iron castings for 
elevated temperatures for non-pressure containing parts. 

1.2 This standard does not include the requirements for grey cast iron 
ingot moulds, stools and slag ladles. 

2. GRADES 

2.1 There shall be three grades of grey iron castings, namely, Grades 1, 2 
and 3. Grade 1 castings possess superior resistance to thermal shock, 
Grade 2 castings possess average resistance to thermal shock and a 
moderately good tensile strength ( tensile strength above 20 kgf/mm2 may 
be expected j, and Grade 3 possess tensile strength higher than that of 
either Grade 1 or grade 2 ( tensile strength as high as 30 kgf/mm” may 
be expecred ). 

3. SUPPLY OF MATERIAL 

3.1 General requirements for the supply of grey iron castings for elevated 
temperatures for non-pressure containing parts shall conform to 
IS : 1387-1967t. 

4. MANUFACTURE 

4.1 The melting practice shall be optional to the manufacturer. 

5. CHEMICAL COMPOSITION 

5.1 The material when analysed in accordance with IS : 228-1959: shall 
have the chemical composition as specified in Tables 1 and 2. 

5.2 The grey iron castings of grades 1 to 3 may be alloyed with chromium 
to increase the strength and to improve and stabilize the structure for 

*Rules for rounding off numerical values ( revised ). 
tGenera1 requirements for the supply of metallurgical materials (/irst revision ). 
$Methods of chemical analysis of pig iron, cast iron and plain carbon and low alloy 

steels ( revised ) . 
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elevated tempenture service. when chromium is pxvsent as an alloying 
element, each grade shall be subdivided into types designated as f&ws: 

?kN Chromium, Pmat 

A 0’20 to 0% 
B 0’41 to 0’65 
C 0’66 to O-95 
D 0’96 to 120 
E 1.21 to l-40 

T-1 CHEMICALREQ- 
(asyrr5.1 ) 

GEUDE CABBON CONTENT CASBON, SULPFtUR 
E+uwALENT Min,l’sttw PIWENT. ?zzz s 

(c+O-3 Si) Mt2.S MSX 

(1) (2) (3) (4) (5) 

1 3.81 to 4-40 3.50 o-15 O-4 
2 3.51 to 4.10 3-20 O-15 0’4 
3 3.20 to 3.80 2-80 O-15 o-4 

TABLE 2 VARIATION IN CARBON AND SILICON CONTENTS 
( ciaus8 5.1 ) 

(1) 

1 

2 

3 

CABEON, 
PSBOENT 

(2) 

“J::x 

390 

3.20 
$2 

2.80 
300 
$20 

hICoN, 
Pmltw 

(3) 

O-90 to 2.70 
O-90 to 2-10 
O-90 to 1.50 

O-90 to 2-70 
090 1.80 to Max 2-10 

l-20 to 2.70 
:6&I E T-2 

. . 

5.2.1 The alloying elements which in addition to chromium are 
commonly added to improve the properties at elevated temperatures are 
copper, molybdenum, nickel and vanadium. Any combination of these 
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IS : 3335 - 1974 

alloying elements which assists in resisting oxidation or surface deteriora- 
tion or in stabilizing the structure or retaining strength at elevated 
temperature may be used. 

502.2 The purchaser may select the grade of cast iron suitable for a 
particular service and can define the product, for example, ‘ Casting 
Grade 2, Type A plus... . . . . . . alloys ‘. All surfaces should be marked ‘ f ’ 
( for finished ) with 250 HB Max. 

6. CHECK ANALYSIS 

6.1 When alloying elements are agreed upon by the manufacturer and 
the purchaser, the purchaser may make check analysis from any casting, 
test bar, or lot of castings delivered under this specification. Results of 
such analysis shall be in accordance with the limits agreed upon. 

7. MECHANICAL TESTS 

7.1 If required by the purchaser for applications where strength 
requirement is essential, room temperature tensile strength may be 
specified up to those prescribed for Grade 30 of IS: 210-1970*. 

7.1.1 Tensil test shall be carried out at the ambient temperature in 
accordance with IS : 2078-19627. 

8. MACHINABILITY 

8.1 All machinable castings shall be limited in hardness at such locations 
on the castings as indicated by the purchaser. The maximum hardness 
at the locations on castings that are to be machined, shall be as agreed to 
between the purchaser and the manufacturer. 

9. FREEDOM FROM DEFECTS 

9.1 The castings shall be free from shrinkage defects, scruff marks, cold, 
shut, pitting, scabbing, rat-tail marks and similar other defects. They 
shall be well dressed and fettled. 

10. WORKMANSHIP AND FINISH 

10.1 The castings shall conform to the dimensions of drawings furnished 
by the purchaser or to the dimensions predicted,by the pattern supplied 
by the purchaser, if no drawing has been provided. Surface of the 
castings shall be free from burnt-on sand and shall be reasonably smooth. 
Runners, risers, fins and other cast-on pieces shall be removed. In other 
respects chtings shall conform to whatever points may be specifically 
agreed to between the purchaser and the manufacturer. 

*Specification for grey iron c&ings ( second mision ). 
tMethod for tensile testing of grey cast iron. 

  
  

 



11. SAMPLING 

11.1 Sampling for Chemical Analysis-Two spoon samples shall be 
taken during the pouring of each cast or ladle when abour one-third and 
two-thirds of the metal has been discharged. The spoon samples so 
obtained shall be cast separately in dry sand in the form of 30 mm 
diameter bars about 75 mm long. Alternatively, the mould may be 
filled directly from the metal stream. The test bars shall be suitably 
marked so that the castings they represent could be identified. 

11.1.1 After cleaning the surface, two flats shall be ground near the 
bottom of each test bar and the test bar drilled with a 25-mm drill from 
one clean surface to the other. 
than 9 to 10 rev/min. 

The speed of the drill should not be more 
Drillings after being thoroughly mixed shall 

constitute the samples for chemical analysis. 

11.1.2 For the determination of total carbon, the molten metal shall be 
.poured into a special split mould ( set Fig.1 ). This gives iron pins of 
3 mm diameter which can be broken off and used directly for total carbon 
determination. 

11.2 Sampling for Tensile Test - The number of test bars to be selected 
for testing for each melt or batch of castings shall be as laid down in 
Table 3, castings being divided into five representative groups according 
to weight. 

12. RETEST AND REJECTION 

12.1 If a sample selected for testing fails to meet the requirements 
specified under 5 and if necessary under 6.1, the purchaser shall relect 
two further samples from the same cast, ladle or lot. If on testing, 
either of these samples fails to meet the specified requirements, the whole 
lot shall be deemed as not complying with this standard. 

13. MARKING 

13.1 Where practicable each casting shall be legibly marked with an 
identification mark by which it is possible to trace the cast or ladle from 
which it was poured. 

13.2 By agreement between the purchaser and the manufacturer castings 
complying with the requirements of this standard shall, after inspection, 
be legibly marked with an acceptance mark. 
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FRONT AND SIDE ELEWTtDNS 

+-85--a 

FIG. 1 PIN MOULD FOR CARBON SAMPLES 

13.3 The castings may also be marked with the IS1 Certification Mark. 

No~g - The UC of the IS1 Certification Mark is governed by the protiionr of the 
Indian Standards Institution ( CcrtiScation Marks ) Act and the Rulu and Regulatiom 
made thereunder. The IS1 Mark on producta covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the r 
staddard under a well-defined 

r” 
tern of inspection, teting and 

uiremcnta of *t 
ua sty control which “9. 

is dcviaed and supervhed by IS and yratcd by the producer. %I marked products 
are also continuously checked by IS for conformity to that rtandard as a further 
safeguard. Dctaib of conditiona under which a licence for the WC of the ISI Certificp- 
tion Mark may be granted to manufacturen or proce~~rs, may he obtained from the 
Indian Standards Institution. 
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IS : 3355 - 1974 

TABLE 3 NUMBER OF TEST BARS 
( ChJC 11.2 ) 

GROUP WEIQHT OF INDIVIDUAL CASTING 

(1) (2) 

*1 Up to 12.5 kg 

*2 Over 12.5 kg and up to 50 kg 

l 3 Over 50 kg and up to 500 kg 

*4 Over 500 kg and up to 1 tonne 

5 Over 1 tonne 

NUMBER OF TEST BARS 

(3) 

One cast bar for each 500 kg 
of castings or part thereof 

One trst bar for every 1 tonne 
of castings or part thereof 

One test bar for every 2 tonnes 
of castings or part thereof 

One test bar for every 5 tonnes 
of castings or part thereof 

One test bar for every 4 tonnes 
of castings or part thereof. 
or one test bar for every 
casting weighing 4 tonnes 
or more 

*In the groups 1, 2, 3 and 4 all castings represented by one test bar shall be poured 
from the same ladle or same heat as the bar or bars provided for the test. 

APPENDIX A 
( czause 0.3.1 ) 

HOT TENSILE PROPERTIES 

( For Information Only ) 

A-l. Up to temperatures of 300 to 40O”c, cast irons are capable of carrying 

sustained loads without distortion. As the temperature rises, however, the 
sustained load which can be carried without distortion falls very rapidly. 

A-l.1 Short term tensile data for pearlitic grey iron at temperatures up 
to 700°C are given below: 

Composition, Percent 

Total Silicon Manga- Phos- Sulphur 
Carbon nese phorus 

---- 

3.06 3.29 0.66 026 0.12 

3.42 2.80 0.69 0.61 0.12 

- 

I ._ 

1 

Tensile Strength a# in kgf/mm” 
I 

20°C 200°C 300°C ~400°C 

---- 

$3.86 31.82 32.76 30.24 

18.58 18.11 !8*74 18.11 

- 

5 

_ 

- 

~00°C 600°C 

-- 

20.32 7.72 

11.66 5.20 

  
  

 



IS : 3355 - 1974 

A-1.2 Another typical short term tensile test ( 1’6 kgf/mma, Min ) shows 
the following results on an iron of composition : total carbon 3’05 percent; 
silicon 2’13 percent; manganese 0’66 percent, sulphur 0’065 percent, 
phosphorus 0.04 percent: 

Temperature 150°C 200°C 400°C 500°C 600°C 700°C After 100 hours 
at 700°C 

Tensile streng- ‘29’92 31.18 32’13 25’20 17’32 10’40 472 
th kgf/mms 
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