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उत्पा मैन य्ुअ
फेरो निकअ

IS 4409:2023 के ुियसपर

PRODUCTMANUAL FOR

FERRONICKEL
ACCORDINGTO IS 4409: 2023

विभिनि उत्पाो के भअए िपरती् मपिक ब्यरो( ुियर्तप मयल्पाकि )विनि्म, 2018 की ्ोजिप -I के तहत पमपणि के
साचपअि मे एकर्तप और ्पराभ्शतप के भअए इस उत्पा मैियु अ कप उ््ोग सिी केती् / ्पखप कप्पशअ्ो और
अपइसेसधपरर्ो दिपरप साािश सपमगी के र् मे कक्प जपएगप। ासतपिेज कप उ््ोग बीआईएस पमपणि पपपत करिे के
इच य् क सािपवितआिेाको दिपरप िी कक्प जप सकतप हैI

This Product Manual shall be used as reference material by all Regional/Branch Offices &
licensees to ensure coherence of practice and transparency in operation of certification under
Scheme-I of Bureau of Indian Standards (Conformity Assessment) Regulations, 2018 for various
products. The document may also be used by prospective applicants desirous of obtaining BIS
certification licence/certificate.

1. उत
Product

:
IS 4409: 2023

शीषर्
Title

:
Ferronickel

संशोधन संख्
No. of Amendments

: Nil

2. िमयिप दा्पनिा््
Sampling Guidelines:

a) रच् म्ल
Rawmaterial

: No specific requirement

Note: This section indicates the requirements for raw material (if specified
in the IS) for which compliance is to be established during Grant of
Licence/Change in Scope of Licence /Factory Surveillance

b)

समयहीकरण दा्पनिा््
Grouping guidelines

: Please see Annex-A

http://www.bis.gov.in/


c) िमयिे कप ्ररमपण
Sample Size

:
500 gms approx

Note: This section indicates the quantity of the sample of the product and/or
the raw material (if applicable), required to be sent to the laboratory for
testing, for the purpose of Grant of Licence/Change in Scope of Licence/
Factory Surveillance (in case of market surveillance, effort may be made to
procure therequired quantity of product sample, as far as possible since raw
material sample may not be available in market)

3. ्रीकण उ्करणो की सयची
List of Test Equipment

: Please see Annex –B

4.
निरीकण और ्रीकण की सकीम
Scheme of Inspection and
Testing

:
Please see Annex – C

5. एक दाि मे सािपवित ्रीकण
Possible tests in a day :

: All tests are possible to be carried in a day

Note: This section is for the guidance of BIS Certification
Officers/Technical Auditors of BIS Authorized Outside Surveillance
Agencies (OSAs) during factory inspection to provide ready reference
regarding the tests which can be witnessed during the inspection in the
factory by the officer/auditor.

6. Scope of the Licence:

Licence is granted to use Standard Mark as per IS 4409:2023 with the following scope:

Name of the product Ferronickel

Grade Designation Fe Ni 30 LC MS HP HSi,...

BUREAUOF INDIAN STANDARDS
ManakBhawan, 9, Bahadur Shah
ZafarMarg,NewDelhi – 110002
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ANNEXURE A

GROUPINGGUIDELINES

1) IS 4409:2023 covers the requirements of ferronickel used in the iron and steel industry. Five designations
ofFerronickel have been specified at Table 1 of IS 4409:2023. These grades have been classified further
based on their carbon content.

2) For the purpose of GoL/CSoL, the following Grouping Guidelines may be considered: -

Group Grades Grouping
1 FeNi20

FeNi30
FeNi40
FeNi50
FeNi70

High
Carbon-1 to
3%

Two samples of designations having the lowest and highest nickel content
of any (low/medium/high ) Si, Cr, P, S content shall be drawn and tested
to cover all designations intended to covered in the scope of the licence
for the group.

2 FeNi20
FeNi30
FeNi40
FeNi50
FeNi70

Medium
Carbon-0.03
to 1%

Two samples of designations having the lowest and highest nickel
content of any (low/medium/high ) Si, Cr, P, S content shall be drawn
and tested to cover all designations intended to covered in the scope of
the licence for the group.

3 FeNi20
FeNi30
FeNi40
FeNi50
FeNi70

LowCarbon-
0 to 0.03%

Two samples of designations having the lowest and highest nickel
content of any (low/medium/high ) Si, Cr, P, S content shall be drawn
and tested to cover all designations intended to covered in the scope of
the licence for the group.

3) The manufacturer shall declare the designations of Ferro Nickel intended to be covered in the licence as per cl.4.2
of IS 4409:2023.

4) Scope of licence shall be restricted based on the manufacturing and testing facilities available.

5) During operation of licence, samples of each variety covered in the scope of licence, shall be tested in rotation, to the
extent possible
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ANNEXURE B

LIST OF TEST EQUIPMENTS

(INDICATIVELIST, FORGUIDANCE
ONLY)

.

Sl. No. Tests Used in
withClause
Reference

Test Equipment/Chemicals and IdentificationNumbers (Where
applicable)

1. Nickel, cl.7.1., Table 1
(Determination

of Nickel
Content by

Dimethylglyoxime
Gravimetric Method)
(Ref IS 17319:2020/ISO
6352:1985)

Analytical Balance

Equipment/Reagents/Glasswares :-
Nickel Standard Solution ,Acetic Acid, Ammonium Hydroxide,
Dimethylglyoxime, Hydrochloric Acid, Nitric Acid, Perchloric
Acid, Tartaric Acid, Hydrofloruic Acid, Fritted glass filtration
crucible, , Glass beakers, Pipettes, Volumetric Flasks,
Polytetrafluoroethylene(PTFE) beaker, Oven,
Desiccator, Watch Glass, Burner, Hot plate, Filter Papers, pH
meter, Burette

2. Phosphorus, cl.7.1.,
Table
Phosphorus Content

by
Phosphovanadomolybdate
Molecular

Absorption
Spectrometric Method) (Ref
IS 17320:2020/ISO
11400:1992)

Molecular Absorption Spectrometer, AnalyticalBalance
Equipment/Reagents/Glasswares :-
Nitric Acid, Hydroflouric Acid, Citric Acid, Monohydrate, 4- methyl-2-
pentanone (methyl isobutyl ketone), HexaammoniumHeptamolybdate
Tetrahyrdate, Ammonium Metavanadate, Sodium Nitrite, Boric

Acid, PotassiumDihydrogenorthophosphate, Oven,
Desiccator, Hot Plate or Heating Source, Heatable Plastics Beakers (PTFE
or PFA), One-Mark Volumetric Flask, Seperating Funnel, Filter Papers

3. Phosphorous cl.7.1., Optical Emission Spectrometer equipped with ICP (Inductive
Table Coupled Plasma)
2 Analytical Balance, Potassium dihydrogen phosphate, Desiccator,

Determination of %P
Content by

Nitric Acid, Hydrochloric acid, Hydrofluoric acid, Perchloric Acid,
PTFE Beakers, PP Volumetric flask, Oven,

Inductively Coupled
Plasma Optical

Emission
Spectrometric

Method IS
17835:2022/ISO
23156:2021

4. Silicon, cl.7.1.,Table
(Determination of
Silicon Contentby
Gravimetric Method)
(Ref IS
17321:2020/ISO
8343:1985)

Analytical Balance

Equipment/Reagents/Glasswares :- Hydrochloric Acid,
Hydroflouric Acid, Nitric Acid, Perchloric Acid, Sulphuric
Acid, Beaker, Platinum
Crucible, Muffle Furnace, Desiccator, Watch-Glass, Hot Plate or Heating
Source, Filter Papers
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5. Sulphur, cl.7.1., Table
(Determination of

Sulfur Content
by Iodimetric Titration
Method after Induction
Furnace Combustion)
(Ref IS 17322:2020/
ISO 7527:1985).

High Frequency Induction Furnace, Analytical Balance
Equipment/Reagents/Glasswares :-

Oxygen (99.5 % pure), Ascarite or Soda Lime, Magnesium Perchlorate,
Glass-wool, Ceramic Crucibles and Lids, Resistance Furnace,
Desiccator,Fluxes- Low Sulfur Tin, Copper plus tin, ,copper or
Vanadium pentoxide, Low Sulfur copper, iron, Tungsten or Nickel,
Accelerators- Low sulfur copper, iron, tungsten or nickel, Low sulfur
nickel, Standard reference steel, Hydrochloric Acid, Soluble Starch,
Beaker, Hot Plate, Potassium Iodide, Potassium iodate,Sodium
Hydroxide, One-Mark Volumetric Flask, Titration Assembly, crucible

6. Sulphur, cl.7.1., Table 2

(Determination of
Sulfur content byInfra-
red Absorption
method after Induction
Furnace
Combustion)(Ref ISO
17323:2020/ISO
7526:1985)

High Frequency Induction Furnace, Pressure Regulator, Infrared
Absorption Equipment, AnalyticalBalance

Equipment/Reagents/Glasswares :-

Oxygen (99.5 % pure), Ascarite or Soda Lime, Magnesium
Perchlorate, Glass-wool, Ceramic Crucibles and Lids, Resistance
Furnace, Desiccator, Fluxes- Low Sulfur Tin, Copper plus tin,
Tungsten or
Nickel, Accelerators- Low sulfur copper, iron, tungsten or nickel, Low
sulfur nickel, Standard reference steels

7. Carbon ,
cl.7.1.,Table2
(Determination of

Carbon
Content by Infra-
Red Absorption
Method after
Induction Furnace
Combustion)

(Ref
IS

17324:2020/ISO
7524:1985)

High Frequency Induction Furnace, Pressure Regulator, Infrared
Absorption Equipment, AnalyticalBalance

Equipment/Reagents/Glasswares :-

Oxygen (99.5 % pure), Ascarite or Soda Lime, Magnesium
Perchlorate, Glass-wool, Ceramic Crucibles and Lids, Resistance
Furnace, Desiccator,Fluxes- Low Carbon Tin, Copper plus tin or
Copper,
Accelerators- Low carbon copper, iron, tungsten ornickel, Standard
reference steels

8. Cobalt,cl.7.1.,Table
(Determination
Cobalt Content by
Flame Atomic
Absorption
Spectrometric Method)
(Ref IS

17325:2020/IS
O 7520:1985)

Atomic Absorption Spectrometer, Analytical Balance

Equipment/Reagents/Glasswares :-

Hydrochloric Acid, Nitric Acid, Perchloric Acid, Hyrdoflouric
Acid, Lanthanum Chloride Hexahydrate, Glass Beakers, One-
Mark Volumetric Flask, Nickel powder, Iron Powder, Cobalt
Powder, Hot Plate, PTFE
Beaker, Titration Assembly, Watch-Glass, Filter Paper, Cobalt Hollow
Cathode Lamp (Wavelength 240.7 nm)

9. Cobalt cl.7.1., Table
2 Determination

of Cobalt Content by
Inductively Coupled
Plasma OpticalEmission
Spectrometric Method
IS 17835:2022/ISO
23156:2021

Optical Emission Spectrometer equipped with ICP (Inductive
Coupled Plasma)
Analytical Balance, Cobalt (Purity 99.95%), Nitric Acid, Hydrochloric
acid, Hydrofluoric acid, PerchloricAcid , PTFE Beakers, PP Volumetric
flask,
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10. Manganese cl.7.1.,Table 2
Determination of Mn
Content by Inductively
Coupled Plasma
Optical Emission
Spectrometric Method
IS 17835:2022/ISO
23156:2021

Optical Emission Spectrometer equipped with ICP (Inductive
Coupled Plasma)
Analytical Balance, Mn (Purity 99.95%), Nitric Acid, Hydrochloric
acid, Hydrofluoric acid, Perchloric Acid,PTFE Beakers, PP Volumetric
flask, Oven,

11. Chromium (Cr) cl.7.1.,Table
2
Determination of Cr
Content by Inductively
Coupled Plasma
Optical Emission
Spectrometric Method
IS 17835:2022/ISO
23156:2021

Optical Emission Spectrometer equipped with ICP (Inductive
Coupled Plasma)
Analytical Balance, Cr (Purity 99.99%), Hydrochloric acid,
Hydrofluoric acid, Perchloric Acid, PTFE Beakers, PP Volumetric
flask, Oven, Hot Plate

12. Copper (Cu) cl.7.1.,Table
Determination of Cr
Content by Inductively
Coupled Plasma
Optical Emission
Spectrometric Method
IS 17835:2022/ISO
23156:2021

Optical Emission Spectrometer equipped with ICP (Inductive
Coupled Plasma)
Analytical Balance, Cu (Purity 99.95%), Hydrochloric acid,
Hydrofluoric acid, Perchloric Acid, PTFE Beakers, PP Volumetric
flask, Oven, Hot Plate

Note: 1. Any other established Instrumental or Chemical method may also be used for Chemical composition.
However, in case of dispute the procedure given in latest version of above mentioned IS/ISO Standard
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ANNEXURE C

SCHEMEOF INSPECTIONAND TESTING

1. QUALITY ASSURANCE PLAN

1.1 It is expected that manufacturers (licensees/applicants) will implement a Quality Assurance Plan
i.e. a plan of regular testing and in-process controls, designed to ensure that the product bearing the
Standard Mark conforms to all requirements of the Indian Standard.

1.2 The manufacturers shall define a Quality Assurance Plan defining the control unit (i.e. lot/batch
etc.) and the levels of control (i.e. the frequency and number of samples for conducting the different
tests as per the Indian Standard) and submit the same to BIS Branch Office for information. The
manufacturer shall comply with the same and maintain test records in accordance with para 2.4.

1.3 RECOMMENDED LEVELS OF CONTROL/CONTROL UNIT:

1.3.1 For the guidance of manufacturers, the recommended definition of control unit is : For the purpose
of this scheme, each cast/melt of Ferro Nickel manufactured at a time shall constitute a control
unit.

1.3.2 For the guidance of manufacturers in preparing the Quality Assurance Plan, recommended levels
of control are given in Table 1.

1.3.3 The manufacturer shall ensure inspection and testing as per the Quality Assurance Plan submitted
by them on the whole production of the factory which is covered by this plan. Alternatively, the
manufacturer has the option of adherence to the quality plan as per levels of control recommended in
column 3 of Table 1.

1.4 However, all manufacturers shall ensure compliance of their products to all the requirementsof the
Indian Standard.

2. ENSURING COMPLIANCE THROUGH TESTING- It is expected that manufacturers
(licensees/applicants) will establish a suitably equipped and staffed in house laboratory (In housetesting
facility) for testing at least those parameters of the Indian Standard which require routine testing for
ensuring quality of the product. This includes in-process controls as may be defined and put in place by
the manufacturer and testing parameters/requirements which can only be performed in the factory.

2.1 For the guidance of manufacturers, Table 1 giving the recommended levels of control is givenbelow.
Column 2 of Table 1 indicates routine tests where test equipment is required in house as “R” or other tests
which can be subcontracted as “S”. Subcontracting is permitted to BIS recognized/empanelled laboratory
or any other laboratory having valid NABL accreditation as perIS/ISO/IEC 17025.

2.2 For MSME manufacturers, the requirement of maintaining a laboratory/in-house testingfacility
for routine tests (indicated as “R” in Column 2 of Table 1) is also optional.

2.2.1 MSME manufacturers may utilize common cluster based facilities as per guidelines for the utilization
of cluster based test facilities by MSMEs or the provisions of Sharing of testing facilitiesor get testing done
from BIS recognized/empaneled laboratory or any other laboratory having valid NABL accreditation as per
IS/ISO/IEC 17025.
2.3 Large Scale manufacturers shall maintain an in-house laboratory equipped at least with test
facilities for routine tests (indicated as “R” in Column 2 of Table 1), where different testsgiven in the
specification shall be carried out in accordance with the method given in the specification. They shall also
implement a calibration plan for the in-house test equipment.
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2.3.1 Alternatively, in lieu of an in-house laboratory, large scale manufacturers can also utilize the
provisions of Sharing of testing facilities as per the Guidelines for Grant of Licence available on BIS
website www.bis.gov.in. (Under Conformity Assessment>Product Certification Process). Even for
subcontracted tests, provisions for sharing of testing facilities can be utilized.

2.4 TEST RECORDS- The manufacturers maintaining an in-house laboratory or utilizing commoncluster
based facilities or shared test facilities shall maintain test records for the tests carried out to establish
conformity. For the tests being subcontracted to BIS recognized/empanelled laboratory or any other
laboratory having valid NABL accreditation as per IS/ISO/IEC 17025, test reports issued by the
laboratories shall be available for inspection by BIS.

3. PACKING AND MARKING - The Standard Mark as given in the Schedule of the licence shall be
incorporated legibly and indelibly on each bag or container of Ferro Nickel, provided always that the
material so marked conforms to each requirement of the specification.

3.1 Packing and Marking shall be done as per the provisions of the Indian Standard.

4. TEST CERTIFICATE - For each consignment of BIS Certified Material conforming to IS
4409:2023,the manufacturer shall issues a Test Certificate as per the format enclosed as Annexure-I.

5. REJECTION - All the production which conforms to the Indian Standard and covered under the
scope of this licence shall be marked with the Standard Mark. Disposal of non-conforming product shall
be done in such a way so as to ensure that there is no violation of provisions of BIS Act,2016

http://www.bis.gov.in/
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TABLE 1 (FORGUIDANCE PURPOSES ONLY)
(1) (2) (3) (4)
TEST DETAILS LEVELS OF CONTROL

REMARKS
Clause Requirements Test Method Test equipment

requirement
R: required (or)

S: Sub-
contracting
permitted

No. of
Samples

Frequency

Clause Reference
7.1, Table
1, Table 2

Chemical Composition

i) Nickel 4.1, 4.2, 7.1, 7.2,
Annex B,
Table 1

IS 4409
IS 17319:2020/ISO
6352:1985
or Any established
instrumental/chemical
method as
agreed to between the
purchaser

R One Each Cast/Melt

ii) Cobalt 4.1, 4.2, 7.1, 7.2,
Annex B,
Table 1

IS 4409
IS 17325:2020/ISO
7520:1985 or
IS 17835:2022/ISO
23156:2021or
Any established
instrumental/chemical
method as
agreed to between the
purchaser

R One ----do----

iii) Carbon 4.2, 7.1, 7.2,
Table 2 ,Annex
B

IS 4409
IS
17324:2020/I
SO
7524:1985 or
2021or
Any established
instrumental/chemical
method asagreed to
between the purchaser

R One ----do----
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iv) Silicon 4.2, 7.1, 7.2,
Table 2 ,Annex
B

IS 4409
IS 17321:2020/ISO
8343:1985 or
Any established
instrumental/chemical
method asagreed to
between the purchaser

R One ----do----

v) Manganese 4.2, 7.1, 7.2, IS 4409
IS 17835:2022/ISO
23156:2021or
Any established
instrumental/chemical
method as
agreed to between the
purchaser

R One ----do----
Table 2 ,Annex
B

vi) Phosphorus 4.2, 7.1, 7.2,
Table 2 ,Annex
B

IS 4409
IS 17320:2020/ISO
11400:1992
IS 17835:2022/ISO

R One ----do----

23156:2021or
Any established
instrumental/chemical
method as
agreed to between the
purchaser

vii) Sulphur 4.2, 7.1, 7.2, IS 4409
ISO 17323:2020/ISO
7526:1985 or IS
17323:2020ISO7527:198
5or
Any established
instrumental/chemical
method asagreed to
between the purchaser

R One ----do----
Table 2 ,Annex
B

viii) Chromium 4.2, 7.1, 7.2,
Table 2 ,Annex
B

IS 4409
IS 17835:2022/ISO
23156:2021or
Any established

R One ----do----

instrumental/chemical
method as
agreed to between the
purchaser

ix) Copper 4.2, 7.1, 7.2,
Table 2 ,Annex
B

IS 4409
IS 17835:2022/ISO
23156:2021or
Any established

R One ----do----

instrumental/chemical
method as
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agreed to between the
purchaser

Other Elements (such as
As, Bi, Pb, Sn and Sb)

4.2, 7.1., 7.2.,
Note 4, Table 2,

IS 4409
Any established
instrumental.chemical
method as agreed to
between the
purchaser and
manufacturer

S Adequate inspection to ensure that the limits of these elements do not
exceed as specified in Note 4 or as agreed between the manufacturer and
purchaser.

8 Form of delivery and
Formation of Lots

8.1, 8.1.1, 8.1.2,
8.1.3

IS 4409 Ferro Nickel can be delivered in various forms and sizes as per agreement between the
manufacturer and purchaser.

Adequate inspection to ensure that the supply of each form is as per the requirements specified
(See cl.8.1.1 to cl.8.1.3)
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ANNEXURE I
XYZ IRON AND STEEL COMPANY
(Registered office Address and works address)

TEST CERTIFICATE FOR Specification for Ferro Nickel
TEST CERTIFICATE No.

To M/s DATE

We certified that the material described below fully conforms to IS 4409:2023 Chemical composition and Mechanical properties of the product, as tested in
accordance with the Scheme of Testing and Inspection contained in the BIS Certification Marks Licence No.CM/L are as
indicated below against each order No.

(PLEASE REFER TO IS 4409:2023 FOR DETAILS OF SPECIFICATION REQUIREMENTS)
TEST RESULTS

Order
No.
&
Date

Size Control
Unit
No.

Grade
Designation

Quantity
in
tonnes

CHEMICAL
COMPOSITION

Form of Delivery
and
Formation of Lots

Remarks

Ni C
%
Si
%

Mn
%

S%P%Cr%Cu%Co%

REMARKS
WAGONNO.
TRUCK NO. FOR XYZ COMPANY
(It is suggested that size A4 paper be used for this test certificate)

BIS
STANDA

RD
MARK
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