
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 8816 (1978): Methods for selection and preparation of
samples for spectrographic analysis of zinc and zinc alloy
ingots [MTD 9: Lead, Zinc, Cadmium, Tin, Antimony and their
Alloys]







  
  

 

 



Indian Standard 

METHODS FOR 
SELECTION AND PREPARATION OF 

SAMPLES FOR SPECTROGRAPHIC ANALYSIS 
OF ZINC AND ZINC ALLOY INGOTS 

Methods of Chemical Analysis Sectional Committee, SMDC 2 

Chairman Representing 

Dn R. K. DUTTA Hindustan Steel Ltd (Durgapur Steel Plant), 
Durgapur 

Members 

SHRI G. M. APPA~~AO Hindustan Steel Ltd ( Bhilai Steel Plant ), Bhilai 
SHRI Y. P. S. BISHNOI ( Alternate ) 

SARI H. C. BHAR~AVA India Government Mint ( Ministry of Finance ), 
Bombay 

$HRI J. BHATTACHAR JEE Ministry of Defence ( DGI ) 
Snnr M. Y. BOREEIL ( Alternate ) 

SHRI A. K. BHATTACHAR~~A National Test House, Calcutta 
SHRI S. DAS GUPTA ( Alternate ) 

Dn V. M. BHUCHAR National Physical Laboratory ( CSIR ), New Delhi 
DIE S. K. BISWA~ Hindustan Copper Ltd, Calcutta 
SHRI P. CHAK~A Indian Metals & Ferro Alloys Ltd, Koraput 
DR M. M. CIIAKRABORTY Indian Iron and Steel Co Ltd, Burnpur 

SIIRI A. C. MUKHERJEE ( Alternate ) 
SHRI A. K. CIIATTEILJEE Binani Metal Works Limited, Calcutta 

SHRI S. BERA ( Alternate ) 
CHE~\IIST & ME T A L L u R G I s T, Ministry of Railways 

SOUTH CENTRAL R A I L w A Y, 
SECUNDERABA~ 

ASSISTANT Drs~cron-( MET ), 
RDSO, CHITTARANJAN ( Alternnte ) 

CHIEF CHEMIST The Tata Iron & Steel Company Ltd, Jamshedpur 
ASSISTANT CHIEF C~E~WST ( Alternate ) 

DR A. N. CH~WDHURY Geological Survey of India, Calcutta 
SH~I B. N. BHATTACHARYA (Alternate ) 

DR B. C. DUTTA Bharat Aluminium Company Ltd, New Delhi 
SHRI K. P. MUKHERJEE ( Alternate ) 

SHRI c. S. GoURrSnANKaR Directorate General of Ordnance Factories 
( Ministry of Defence ), Calcutta 

SIIRI J. W. KAWATHEKAR ( Alternate ) 
( Continued on page 2 ) 

@ Cofiyyright 1978 

INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright 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. 

  
  

 



1s : 8816 - 1978 

( Continuedfrom page 1 ) 

Members 

SHRI S. N. HONAVAR 

Representing 

SHILI J. C. DEY ( Alternate I ) 
Italab Private Ltd, Bombay 

SHRI J. P. PATEL ( Alternate II ) 
SHRI D. P. JAIN Saru Smelting Pvt Ltd, Meerut 

SHRI D. N. CHAKRABOR~Y ( Alternate ) 
SHRI G. L. JETHWANI Hindustan Zinc Limited, Udaipur 
DR M. K. JOSHI 

SHRI B. V. RAO ( Alternate ) 
Ministry of Defence ( R&D ) 

SI~RI K. L. MURTY Directorate General of Supplies & Disposals, New 
Delhi 

SHI~I B. B. BANERJEE ( Alternate ) 
D.R L. P. PANDEY National Metallurgical Laboratory ( CSIR ), 

SHRI R. P. PANDEY 
Jamshedpur 

Hindustan Steel Ltd (Alloy Steels Plant ), 

SHRI N . K. BASU ( Alternate ) 
Durgapur 

DR J. RAJARAM Essen & Co, Bangalore 
SIIRI K. RAMAKRISHNAN ( Alternate ) 

SHRI D. RAXA~ZOORTHY 
SI~RI M. B. UNNI ( Alternate) 

Bharat Heavy Electricals Ltd, Tiruchirapalli 

SHRI s. ROY 
SIIRI A. K. BASU ( Alternate ) 

The Eyre Smelting Pvt Ltd, Calcutta 

SHRI A. SANGAMESWARA RAO 
Snnr G. RAJA RAO. ( Alternate ) 

Ferro Alloys Corporation Ltd, Shreeramnagar 

DR B. C. SINHA Central Glass & Ceramic Research Institute 
( CSIR ), Calcutta 

SHIXI R. SEN ( Alternate) 
Dn Cm. VENI<ATESTVARLU 

Dn C. S. P. IYER (Alternate I ) 
Bhabha Atomic Research Centre, Bombay 

SIIRI P. MURUGAIYAN ( Alternate II ) 
SIIRI C. R. RAMA RAO, 

Director ( Strut & Met ) 
Director General, ISI ( Ex-ojicio Member ) 

Secretary 

SHRI S. L. BALI 
Deputy Director ( Met ), IS1 

Spectrographic Analysis of Metals, Ores and Minerals 
Subcommittee, SMDC 2 : 2 

Convener 

Da N. A. NARASII~HAN 

Members 

Bhabha Atomic Research Centre, Bombay 

DIL V. B. KARTHA (Alternate to 
Dr N. A. Narasimhan ) 

SHRI G. M. APPARAO 
Snnr R. P. PANDEY ( Alternate ) 

Hindustan Steel Ltd ( Bhilai Steel Plant ), Bhilai 

SIIRI S. N. BOHIDAR Hindustan Steel Ltd (Rourkela Steel Plant ), 
Rourkela 

( Continued on page 7 ) 

2 
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Indian Standard 
METHODS FOR 

SELECTION AND PREPARATION OF 
SAMPLES FOR SPECTROGRAPHIC ANALYSIS 

OF ZINC AND ZINC ALLOY INGOTS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 28 May 1978, after the draft finalized by the Methods of Chemical 
Analysis Sectional Committee had been approved by the Structural and 
Metals Division Council. 

0.2 For spectrographic analysis of zinc and zinc base alloys, representative 
ingots have to be selected and samples prepared by either drilling or 
sawing slices. Need was, therefore, felt for a standard which should 
describe such methods and also give procedure for melting and casting the 
sample in a form suitable for spectrographic analysis. 

0.3 In reporting the result of a test or analysis made in accordance with 
this standard, if the final value, observed or cakulated, is to be rounded off, 
it shall be done in accordance with IS : 2-1960*. 

1. SCOPE 

1.1 This standard specifies methods for selection and preparation of 
samples for spectrographic analysis of zinc and zinc alloy ingots. 

2. SELECTION OF INGOTS 

2.1 General - The samples shall be selected from batches, each batch 
being composed of ingots of the same composition as specified in IS : 209- 
1966-t or IS : 713-1966’;. 

2.2 Pure Zinc Ingots - Unless otherwise agreed upon, each consignment 
may be divided into a series of batches, provided they do r-rot contain less 
than 25 tonnes. Any consignment of less than 25 tonnes shall be regarded 
as a single batch. 

*Rules for rounding off numerical values (revised). 
tSpecilication for zmc ( second revision ). 
JSpccification for zinc base alloy ingots for die casting (jirst revision ). 
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2.3 Zinc Alloy Ingots - Unless otherwise agreed upon, each consign- 
ment may be divided into a series of batches provided they do not contain 
less than 5 tonnes. Any consignment of less than 5 tonnes shall be regarded 
as a single batch. 

2.4 Procedure 

2.4.1 Pure ,$nc Ingots - From each batch of ingots, select at random, 
one ingot from every 100 for Grades Zn 99.99 and Zn 99.95 and one ingot 
from every 50 for Grade Zn 98. The number of ingots selected shall not be 
less than 5. 

2.4.2 ,$nc Alloy Ingots - From each batch of ingots, select at random, 
one ingot from every 50, The number of ingots selected shall be not less 
than 5. 

NOTE -When the consignment is made up of less than 5 ingots, all shall be 
used for preparing the samples. 

2.4.3 Clean the surface of each ingot selected to remove all dirt, oil, 
grease, etc. If necessary, they shall be cleaned using a suitable solvent and 
dried. 

3. PROCEDURE FOR DRILLING, PELLETIZATION AND 
RECASTING 

3.1 Sampling by Drilling - Arrange the selected ingots flat, side by 
side, upside down with reference to the position occupied in the ingot 
mould, in groups of a maximum of 5 ingots. Ensure that the casting marks 
are arranged in the same way for each ingot. In each group, draw a 
diagonal across the rectangle thus formed. 

3.1.1 With the aid of a tungsten carbide drill of approximately 15 mm 
diameter and without the use of a lubricant, drill each ingot right through 
at three points on the diagonal at distance from the long side of the ingot 
of one-third and two-thirds of the length of the short side as shown in 
Fig. 1. 

i’?o,m 1 - When the exact position of the point to be drilled coincides with a 
notch in thr ingot, choose another point as close as possible. The drilling obtained 
should be of thickness bctwecn 0.2 to 0.5 mm. 
them up to approximately 1 cm size. 

Collect all the tlrillirfgs and break 
Drillings should be treated with magnet to 

remove fine iron particles, if any. 

NOTE 2 - In the case of batches less than 5 tonnes, a sufficient number of 
drillings may be carried out for the mass of the sample to amount to at !cast 1 kg. 

3.2 Preparation of Pelletization 

-3.2.1 Homogenize the sample by mixing, as completely as possible, all 
the drillings from the ingots from a single batch. 

3.2.2 Take a sample having a mass of at least 1 kg by coning and 
quartering. 

4 

  
  

 



L 
t -+=+=t=+= 

IS : 8816 - 1978 

F 

FIG. 1 ARRANGEMENT OF INGOTS FOR SAMPLING BY DRILLING 

3.2.3 Divide the sample into two portions, one weighing approximately 
750 g, and the other approximately 250 g. 

3.2.4 Place the 250-g portion in a suitable container. Close, label and 
seal the container. This portion is intended for check or arbitration 
analysis by other standardized methods if required by either the supplier 
or the purchaser. 

3.2.5 Compress the 750-g portion with the aid of a suitable press to 
form a small number of compact blocks. This operation shall be carried 
out within 24 hours after the drilling. 

3.3 Melting and Casting 

3.3.1 Melting may be carried out in a clean refractory crucible using a 
furnace heated by fuel oil, gas or electrical resistance or induction. The 
temperature of the smelt shall be between 425 and 450°C. 

3.3.2 Melt in the shortest possible time ensuring thorough mixing and 
cast immediately at least three samples in appropriate moulds of cast iron 
or steel pre-heated to about 100°C in a form suitable for spectrographic 
analysis. 

3.3.3 Remove the cast sample from the moulds after cooling, fettle if 
necessary, and mark the samples. ‘One of these is given to each intercstcd 
party and one may be kept for the check or arbitration analysis in case 
this is required. 

3.3.4 For analysis by dc arc method using oxide sample, take 5 to 10 g 
of drillings from one of the samples obtained under 3.3.2. Dissolve 2 .g of 
these drillings in concentrated nitric acid ( r.d. = 1.42 ) in a silica crucible, 
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To this, add appropriate amounts of internal standards in solution form. 
Dry the solution on hot plate without boiling. Ignite the dried residue at 
450°C for about 30 minutes in a muffle furnace. Cool the converted oxide 
in a dessicator and grind thoroughly in an agate mortar to fine powder. 

4. PROCEDURE FOR SAWING SLICES, MELTING AND CASTING 

4.1 Sampling by Sawing Slices 

4.1.1 Arrange the selected ingots Aat, side by side, upside down with 
reference to the position occupied in the ingot mould, in groups of a 
maximum of ten ingots. Ensure that the casting marks are arranged in 
the same way for each of the ingots. 

4.1.2 In each group, draw a diagonal across the rectangle thus formed 
( see Fig. 1 ). 

4.1.3 Prepare a slice of metal by sawing through each ingot following 
the line of this diagonal. Th e saw shall first be cleaned free of paint and 
any adherent metal particles; the sawing shall be carried out without 
lubricant and without heating the metal to the point of oxidation. The 
thickness of the slice shall be such that the total mass is at least 1 kg. 

4.2 Melting and Casting 

4.2.1 Melting of slices, broken up appropriately, may be carried out in 
a clean refractory crucible using a furnace heated by fuel oil, gas or 
electrical resistance or induction. The temperature of the melt shall be 
between 425 and 450°C 

4.2.2 Melt in the shortest possible time ensuring thorough mixing and 
cast immediately at least three samples in appropriate moulds of cast iron 
or steel pre-heated to about lOO”C, in a form suitable for spectrographic 
analysis. 

4.2.3 Remove the cast sample from the moulds after cooling; fettle if 
necessary, and mark the samples. One of these is given to each interested 
party and one may be kept for check or arbitration analysis, if required. 

4.2.4 For analysis by dc arc method, proceed as in 3.3.4. Samples 
obtained by sawing are, however; not recommended for estimation 
of iron. 

4.3 Breaking up of the Samples ( 4.2 ) with a View to Possible 
Analysis by Other Standardized Method - The sampling of chips for 
analysis by another standard method as specified in relevant Indian 
Standards may be carried out by milling, turning or drilling to obtain a 
homogeneous and representative sample of mass not less than 50 g. In 
each case, a tungsten carbide-tipped tool shall be used. 
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METHODS OF CHEMICAL ANALYSIS AND SPECTROGRAPHIC ANALYSIS OF 
STEELS AND NON-FERROUS METALS 
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