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Foreword

(Formal foreword to be added later)

Within industries such as oil and gas, welding, aviation, automotives etc. the threat of fire is a
constant concern. In such environments, ensuring the safety of workers and infrastructure
against fire hazards is of utmost importance. Flame retardant fabrics play a crucial role in
reducing the threat posed by fire hazards in various industries. Although, there are several
technologies and methods employed to impart fire resistance in textile fabrics, but these
methods can broadly be divided into two categories:

i) By chemical treatments,

Chemical treatments like Proban coating, Pyrovatex treatment, and FR chemical finishes are
employed to impart flame retardant properties to fabrics. Proban forms a polymer network on
the fabric surface, Pyrovatex chemically bonds with cellulose fibers, and FR chemical finishes
utilize compounds like brominated, phosphorus, and nitrogen compounds. These treatments
enhance fabric safety in fire-prone environments.



il) By selection of inherently fire-resistant fibres,

Fibres such as Meta-aramid, Para-aramid, and Modacrylic are inherently flame resistant due to
their chemical structure. Fabrics made from these fibres exhibit high resistance to ignition and
do not require additional chemical treatments.

1 SCOPE

1.1 This standard specifies the general and performance requirements for fire resistant fabric
made of cotton, man-made fibres/filaments and their blends.
1.2 This standard covers the following 3 categories of fire resistant fabric:

a) Fire-resistant fabric utilized in the manufacture of clothing for use in the oil and gas
sector, foundries, automotive industries, aviation sectors, and allied industries.

b) Fire-resistant fabric used in the manufacture of clothing for use during welding, and
allied activities.

c) Fire-resistant fabric utilized in the manufacture of clothing for use in the construction
sites, and allied activities.

2 REFERENCES

The standards listed in Annex A contain provisions which, through reference in this text,
constitute provisions of this standard. At the time of publication, the editions indicated were
valid. All standards are subject to revision, and parties to agreements based on this standard
are encouraged to investigate the possibility of applying the most recent editions of the
standards indicated in Annex A.

3 REQUIREMENTS

3.1 Category 1: Requirements for fire-resistant fabric utilized in the manufacture of
clothing for use in the oil and gas sector, foundries, automotive industries, aviation
sectors, and allied industries.

3.1.1 Pre-treatment by cleaning

Before each test specified in Clauses 3.1.4 the fabric shall pre-treated by cleaning. If the
manufacturer’s instructions indicate that cleaning is not allowed, i.e. single-use fabric, then
testing shall be carried out on new fabric. In addition, 3.1.4.3 requires that the limited flame
spread tests shall be carried out both before the pre-treatment and after the pre-treatment, if
cleaning is allowed.

The cleaning shall be in line with the manufacturer’s instructions, on the basis of standardized
processes. If the number of cleaning cycles is not specified, the tests shall be carried out after
five cleaning cycles (a cleaning cycle is one wash and one dry cycle). This shall be reflected in
the information supplied by the manufacturer. If the fabric can be washed and dry-cleaned, it



shall only be washed. If only dry-cleaning is allowed, the fabric shall be dry-cleaned in
accordance with the manufacturer’s instructions.

NOTE — Manufacturer’s instructions typically indicate one or several of the various methods and processes of
ISO 6330,[2] ISO 15797,[3] ISO 3175-2,[5] or equivalent as standardized processes for cleaning.

3.1.2 Ageing

In the case that the fabric should be submitted to some treatment to maintain its limited flame
spread property as specified in 3.1.4.3, the manufacturer shall indicate the maximum number
of cleaning cycles that can be carried out before applying the treatment indicated to maintain
the fabric protective performance. Limited flame spread test according to 3.1.4.3 shall be
carried out after the last cleaning cycles before any treatment as indicated by the manufacturer;
in both cases the fabric shall comply with the requirement.

3.1.3 Conditioning

Fabric shall be conditioned for at least 24 h in an atmosphere having a temperature of (27 & 2)
°C and a relative humidity of (65 + 4) %. Testing shall be carried out within 5 min of removal
from this atmosphere.

3.1.4 Performance requirement
3.1.4.1 General

The fabric shall meet the requirements of Clause 3.1.4.2, 3.1.4.3 and shall meet at least one of
the heat transmission requirements for letter codes B, C, D, E or F of 3.1.4.4 based on their
intended use. The fabric shall also meet the requirements of clause 3.1.4.5 to 3.1.4.8.

3.1.4.2 Heat resistance
3.1.4.2.1 Heat resistance at a temperature of (180 £ 5) °C

The fabric shall be tested according to ISO 17493 at a temperature of (180 £+ 5) °C for an
exposure time of 5 min. Test samples shall not ignite, melt or drip, and fabrics shall also not
shrink by more than 5 %.

3.1.4.2.2 Optional requirement — Heat resistance at a temperature of (260 + 5) °C

The fabric can be optionally tested according to ISO 17493 at a temperature of (260 + 5) °C
for an exposure time of 5 min. The fabric shall not ignite, melt, or drip and shall not shrink by
more than 10 % in addition to meeting the requirements of 3.1.4.2.1.

NOTE — Heat shrinkage has the potential to reduce the thermal protection level of the fabric as it reduces the insulating air pocket
between the fabric and the body. Therefore, heat shrinkage in heat and flame protective fabric has to be limited, especially in cases

where a heat or flame hazard exists that could hit a large percentage area of the fabric.
3.1.4.3 Limited flame spread

Testing of fabric shall take place in accordance with ISO 15025, to Procedure A (code letter
A1). This test shall be carried out both before and after the pre-treatment specified in 3.1.1.



3.1.4.3.1 Testing in accordance with ISO 15025, Procedure A (code letter Al)

When tested in accordance with ISO 15025, Procedure A, specimens from fabric shall meet
the following requirements (see Table 1):

Table 1 — Limited flame spread performance requirements, ISO 15025, Procedure A

(code letter A1)
(Clause 3.1.4.3.1)

Properties

Requirement

Flame spread

No specimen shall permit any part of the lowest boundary of any flame to
reach the upper or either vertical edge.

Flaming debris

No specimen shall give flaming or molten debris.

Hole formation

No specimen shall give hole formation of 5 mm or greater in any direction,
except for an interlining that is used for specific protection other than heat
and flame protection.

Afterglow Afterglow time shall be <2 s.
A glowing inside the charred area is defined in ISO 15025 as afterglow
without combustion and for the purpose of this clause is not regarded as
afterglow

After flame After flame time shall be <2 s.

3.1.4.4 Heat transmission performance requirements

3.1.4.4.1 Convective heat (code letter B)

When tested in accordance with IS 15758 (Part 1), fabrics that are claimed to offer protection
against convective heat shall meet at least performance level B1 in Table 2.

Table 2 Performance levels: Convective Heat Test

(Clause 3.1.4.4.1)

Performance levels

Heat transfer factor HTI1 24 values

S
Min Max
B1 4.0 <10.0
B2 10.0 <20.0
B3 20.0

NOTE — Heat transfer index, as defined in 1SO 9151.

3.1.4.4.2 Radiant heat (code letter C)

When tested in accordance with IS 15758 (Part 2), Method B, at a heat flux density of 20
kW/m?, fabrics that are claimed to offer protection against radiant heat shall meet at least
performance level C1 in Table 3.




Table 3 Performance levels: Radiant Heat Test
(Clause 3.1.4.4.2)

Performance levels Heat transfer factor RHTI 24
S

Min Max
C1 7.0 <20.0
C2 20.0 <50.0
C3 50.0 <95.0
C4 95.0

NOTE — Radiant heat transfer index, as defined in ISO 6942.

3.1.4.4.3 Molten aluminium splash (code letter D)

When tested in accordance with IS 15758 (Part 5)using molten aluminium, fabrics that are
claimed to offer protection against molten aluminium splash shall meet at least performance
level D1 in Table 4. Fabrics which ignite during the test do not meet this requirement.

Table 4 Performance levels: Molten Aluminium Splash
(Clause 3.1.4.4.3)

Performance levels Molten aluminium splash
G
Min Max
D1 100 <200
D2 200 <350
D3 350

3.1.4.4.4 Molten iron splash (code letter E)

When tested in accordance with IS 15758 (Part 5)using molten iron, fabrics that are claimed to
offer protection against molten iron splash shall meet at least performance level E1 in Table 5.
Fabrics which ignite during the test do not meet this test.

Table 5 Performance levels: Molten Iron Splash
(Clause 3.1.4.4.4)

Performance levels Molten iron splash
G
Min Max
El 60 <120
E2 120 <200
E3 200




3.1.4.4.5 Contact heat (code letter F)

When tested in accordance with 1S 17462 (Part 1) at a temperature of 250 °C, fabrics that are
claimed to offer protection against contact heat shall meet at least performance level F1 in
Table 6.

Table 6 Performance levels: Contact Heat
(Clause 3.1.4.4.5)

Performance levels Threshold time
S
Min Max
F1 5.0 <10.0
F2 10.0 <15.0
F3 15.0

3.1.4.5Tensile strength

When tested in accordance with ISO 13934-1, woven fabric shall have a minimum tensile
strength of 300 N in both the machine and cross directions.

3.1.4.6 Tear strength

When tested in accordance with ISO 13937-2, woven fabric shall have a minimum tear strength
of 10 N in both the machine and cross directions.

3.1.4.7 Burst strength for knitted materials

When tested in accordance with ISO 13938-1 or ISO 13938-2, knitted fabric shall have a
minimum burst strength of 100 kPa, when using 50 cm? test area, or of 200 kPa, when using a
7.3 cm? test area.

3.1.4.8 Dimensional Change

Dimensional change shall be measured after the samples have undergone five cleaning cycles
according to 3.1.1. The change in dimensions of woven fabric shall not exceed & 3 % in either
length or width direction when measured in accordance with ISO 5077. The change of
dimensions of knitted materials shall not exceed + 5 % when measured in accordance with ISO
5077. Dimensional change shall be measured after the fabric has been uncreased and flattened
on a plane surface. Dimensional change does not apply to single use fabric.

3.2 Category 2: Requirements for fire-resistant fabric used in the manufacture of clothing
for use during welding, and allied activities.

3.2.1 Pre-treatment of material

Before each test specified in 3.2.5 to 3.2.12, the test materials and test specimens shall be pre-
treated by cleaning. If the manufacturer’s instructions indicate that cleaning is not allowed, i.e.



single use fabric, then testing will be carried out on new material. In addition, 3.2.9 requires
that the limited flame spread tests shall be carried out both before the pre-treatment and after
the pre-treatment. The cleaning shall be in line with the manufacturer’s instructions, on the
basis of standardized processes. If the number of cleaning cycles is not specified, the tests shall
be carried out after five cleaning cycles (a cleaning cycle is one wash and one dry cycle). This
shall be reflected in the information supplied by the manufacturer. If the fabric can be washed
and dry-cleaned, it shall only be washed. If only dry-cleaning is allowed, the fabric shall be
dry-cleaned in accordance with the manufacturer’s instructions.

NOTE — The manufacturer’s instructions typically indicate one or several of the various methods and processes of ISO 6330,
ISO 15797, 1SO 3175-2 or equivalent as standardized processes for cleaning.

3.2.2 Ageing

In the case that the fabric should be submitted to some treatment to maintain its limited flame
spread property as specified in 3.2.9, the manufacturer shall indicate the maximum number of
cleaning cycles that can be carried out before applying the treatment indicated to maintain the
fabric protective performance. Limited flame spread test according to 3.2.9 shall be carried out
after the last cleaning cycles before any treatment as indicated by the manufacturer, in both
cases, the fabric shall comply with the requirement.

3.2.3 Conditioning

Fabric shall be conditioned for at least 24 h in an atmosphere having a temperature of (20 + 2)
°C and a relative humidity of (65 + 5) %. Leather specimens shall be conditioned for at least
48 h in an atmosphere having a temperature of (20 + 2) °C and a relative humidity of (65 + 5)
%. Testing shall be carried out within 5 min of removal from this atmosphere. Samples for
electrical resistance testing specified in 3.2.12 shall be conditioned and tested in an atmosphere
having a relative humidity of (85 + 5 %) and a temperature of (20 + 2) °C.

3.2.4 Classification

This Indian Standard specifies the performance requirements of two types of fabrics used in
the manufacture of clothing for use during welding, and allied activities as given below:

a) Class 1 is protection against less hazardous welding techniques and situations, causing
lower levels of spatter and radiant heat. (see Annex B).

b) Class 2 is protection against more hazardous welding techniques and situations, causing
higher levels of spatter and radiant heat. (see Annex B).

3.2.5 Tensile strength

When tested in accordance with ISO 13934-1, woven outer fabric shall have a minimum tensile
strength of 400 N in both the machine and cross directions.

3.2.6 Tear strength
When tested in accordance with ISO 13937-2, woven outer fabric shall have a minimum tear

strength of 15 N in both the machine and cross directions for Class 1 welders clothing and 20
N in both the machine and cross directions for Class 2 welders clothing.



3.2.7 Burst strength of knitted materials

When tested in accordance with ISO 13938-1 or ISO 13938-2, knitted outer fabric shall have
a minimum burst strength of 100 kPa, when using 50 cm? test area, or 200 kPa, when using a

7.3 cm? test area.

3.2.8 Dimensional change of textile materials

Dimensional change shall be measured after the samples have undergone five cleaning cycles
according to 3.2.1. The change in dimensions of woven fabric shall not exceed + 3 % in either
length or width direction when measured in accordance with ISO 5077. The change of
dimensions of knitted materials shall not exceed = 5 % when measured in accordance with ISO
5077. Dimensional change shall be measured after the fabric has been uncreased and flattened
on a plane surface. Dimensional change does not apply to single use fabric.

3.2.9 Limited flame spread

When tested in accordance with ISO 15025, Procedure A (code letter Al)., fabric shall meet
the following requirements (see Table 7). This test shall be carried out both before and after
the pre-treatment specified in 3.2.1.

Table 7 — Limited flame spread performance requirements ISO 15025, Procedure A

(code letter A1)
(Clause 3.2.9)

Properties

Requirement

Flame spread

No specimen shall permit any part of the lowest boundary of any flame to
reach the upper or either vertical edge.

Flaming debris

No specimen shall give flaming or molten debris.

Hole formation

No specimen shall give hole formation of 5 mm or greater in any direction,
except for an interlining that is used for specific protection other than heat
and flame protection.

Afterglow Afterglow time shall be <2 s.
A glowing inside the charred area is defined in ISO 15025 as afterglow
without combustion and for the purpose of this clause is not regarded as
afterglow

After flame After flame time shall be <2 s.

3.2.10 Impact of spatter (small splashes of molten metal)

When tested according to ISO 9150, the fabric shall require:

— at least 15 drops of molten metal to raise the temperature behind the test specimen
by 40 K for Class 1, and

— at least 25 drops of molten metal to raise the temperature behind the test specimen
by 40 K for Class 2.

Fabric samples which ignite during the test do not meet this requirement.




3.2.11 Heat transfer (radiation)

When tested in accordance with ISO 6942, Method B, at a heat flux density of 20 kW/m?,
fabrics shall meet a radiant heat transfer index (RHTI for 24 °C) of

— for Class 1: RHTI 24 > 7.0, and
— for Class 2: RHTI 24 > 16.0.

3.2.12 Electrical resistance

Conditioning and testing of the samples shall be carried out at a temperature of (27 £ 2) °C and
relative humidity of (65 £+ 4) %. When the fabric is tested in accordance with the test method
specified in EN 1149-2 and under an applied potential of (100 £+ 5) V, the electrical resistance
shall be greater than 10° Q (corresponds to less than 1 mA leakage current).

3.3 Category 3: Requirements for fire-resistant fabric utilized in the manufacture of
clothing for use in the construction sites, and allied activities.

3.3.1 Pre-treatment by cleaning

Before each test specified in Clauses 3.3.4, the fabric shall pre-treated by cleaning. If the
manufacturer’s instructions indicate that cleaning is not allowed, i.e. single-use fabric, then
testing shall be carried out on new fabric. In addition, 3.3.4.3 requires that the limited flame
spread tests shall be carried out both before the pre-treatment and after the pre-treatment, if
cleaning is allowed.

The cleaning shall be in line with the manufacturer’s instructions, on the basis of standardized
processes. If the number of cleaning cycles is not specified, the tests shall be carried out after
five cleaning cycles (a cleaning cycle is one wash and one dry cycle). This shall be reflected in
the information supplied by the manufacturer. If the fabric can be washed and dry-cleaned, it
shall only be washed. If only dry-cleaning is allowed, the fabric shall be dry-cleaned in
accordance with the manufacturer’s instructions.

NOTE — Manufacturer’s instructions typically indicate one or several of the various methods and processes of
ISO 6330,[2] ISO 15797,[3] ISO 3175-2,[5] or equivalent as standardized processes for cleaning.

3.3.2 Ageing

In the case that the fabric should be submitted to some treatment to maintain its limited flame
spread property as specified in 3.3.4.3, the manufacturer shall indicate the maximum number
of cleaning cycles that can be carried out before applying the treatment indicated to maintain
the fabric protective performance. Limited flame spread test according to 3.3.4.3 shall be
carried out after the last cleaning cycles before any treatment as indicated by the manufacturer;
in both cases the fabric shall comply with the requirement.

3.3.3 Conditioning



Fabric shall be conditioned for at least 24 h in an atmosphere having a temperature of (27 + 2)
°C and a relative humidity of (65 + 4) %. Testing shall be carried out within 5 min of removal
from this atmosphere.

3.3.4 Performance requirement

3.3.4.1 General

The fabric shall meet the requirements as given in clause 3.3.4.2 to 3.3.4.6.
3.3.4.2 Heat resistance

3.3.4.2.1 Heat resistance at a temperature of (180 + 5) °C

The fabric shall be tested according to ISO 17493 at a temperature of (180 + 5) °C for an
exposure time of 5 min. Test samples shall not ignite or melt, drip and fabrics shall also not
shrink by more than 5 %.

3.3.4.2.2 Optional requirement — Heat resistance at a temperature of (260 + 5) °C

The fabric can be optionally tested according to ISO 17493 at a temperature of (260 + 5) °C
for an exposure time of 5 min. The fabric shall not ignite or melt and shall not shrink by more
than 10 % in addition to meeting the requirements of 3.3.4.2.1.

NOTE — Heat shrinkage has the potential to reduce the thermal protection level of the fabric as it reduces the insulating air pocket
between the fabric and the body. Therefore, heat shrinkage in heat and flame protective fabric has to be limited, especially in cases

where a heat or flame hazard exists that could hit a large percentage area of the fabric.

3.3.4.3 Limited flame spread

Testing of fabric shall take place in accordance with ISO 15025, to Procedure A (code letter
A1). This test shall be carried out both before and after the pre-treatment specified in 3.3.1.

3.3.4.3.1 Testing in accordance with ISO 15025, Procedure A (code letter A1)

When tested in accordance with ISO 15025, Procedure A, specimens from single layer fabric
shall meet the following requirements (see Table 8):

Table 8 — Limited flame spread performance requirements, ISO 15025, Procedure A
(code letter A1)
(Clause 3.3.4.3.1)

Properties Requirement
Flame spread No specimen shall permit any part of the lowest boundary of any flame to
reach the upper or either vertical edge.
Flaming debris No specimen shall give flaming or molten debris.
Hole formation No specimen shall give hole formation of 5 mm or greater in any direction,

except for an interlining that is used for specific protection other than heat
and flame protection.

Afterglow Afterglow time shall be <2 s.




A glowing inside the charred area is defined in ISO 15025 as afterglow
without combustion and for the purpose of this clause is not regarded as
afterglow

After flame After flame time shall be <2 s.

3.3.4.4 Tensile strength

When tested in accordance with ISO 13934-1, woven fabric shall have a minimum tensile
strength of 300 N in both the machine and cross directions.

Note — The requirement of tensile strength is not applicable for knitted fabric.
3.3.4.5 Tear strength

When tested in accordance with ISO 13937-2, woven fabric shall have a minimum tear strength
of 10 N in both the machine and cross directions.

3.3.4.6 Burst strength for knitted materials

When tested in accordance with ISO 13938-1 or ISO 13938-2, knitted fabric shall have a
minimum burst strength of 100 kPa, when using 50 cm? test area, or of 200 kPa, when using a
7.3 cm? test area.

Note — The requirement of bursting strength is not applicable for woven fabric.

4 MARKING
4.1 Each fabric shall be marked with the following information:

a) Name of the material, for example, FR treated/FR proban treated fabric or in case of
blended/mixed FR treated/FR proban treated fabric, the full name of fibres in the
mixture and their composition;

b) Length and width;

¢) Mass in g/m?;

d) Batch/ Lot No.;

e) Manufacturer's name, initials or trade-mark;

f) Month and year of manufacture; and

g) Any other information required by the law in force.

4.2 BIS Certification Marking

The product conforming to the requirements of this standard may be certified as per the
conformity assessment schemes under the provisions of the Bureau of Indian Standards Act,
2016 and the Rules and Regulations framed thereunder, and the product may be marked with

the Standard Mark.

5 PACKING



The fabrics shall be packed in bales or cases in accordance with the procedure laid down either
in 1S 2194 or in IS 2195 or as agreed upon between the buyer and the seller.

6 SAMPLING

6.1 Lot

The rolls of fabrics for same type of application, produced in one facility, using the same
production processes and materials and being offered for delivery at one time to buyer against

a dispatch note shall constitute a lot.

6.2 Unless otherwise agreed between the buyer and the seller, the number of rolls selected at
random for inspection shall be as per col (3) of Table 9.

6.4 The lot shall be declared as conforming to the requirements of this standard, if no
defective protective clothing is found.

Table 9 Sample size
(Clause 6.2)

Sl Number of rolls of fabric in the Sample Size (No. of rolls) Permissible No. of
No. Lot Defectives

) ) ®) (4)

)] Up to 90 3 0

i) 91 -150 3 0

iii) 151 — 280 5 0

iv) 281 — 500 5 0

V) 501 and above 5 0




IS No.
IS 667: 1981
IS 1954: 1990
IS 1964 : 2001
IS 1966 (Part 1) :
IS 1966 (Part 2) :
IS 1969 (Part 1) :
IS 2194 : 1963
IS 2195 : 1964
IS 6489 (Part 2) :
IS 15370 : 2020
IS 15758 (Part 1)
IS 15758 (Part 2)
IS 15758 (Part 4)

IS 15758 (Part 5)

IS 17468 : 2020

IS 17462 (Part 1):

2022

2022

2018

2011

: 2020

: 2007

: 2020

12020

2020

ANNEX A
(Clause 2)

LIST OF REFERRED STANDARDS

Title
Methods for identification of textile fibres (first revision)
Determination of length and width of woven fabrics — Methods (second
revision)
Textiles — Methods for determination of mass per unit length and mass per
unit area of fabrics (second revision)
Textiles — Bursting properties of fabrics Part 1: Hydraulic method for
determination of bursting strength and bursting distension (third revision)
Textiles — Bursting properties of fabrics Part 2: Pneumatic method for
determination of bursting strength and bursting distension (third revision)
Textiles— Tensile properties of fabrics — Part 1: Determination of maximum
force and elongation at maximum force using the strip method (fourth
revision)
Code for seaworthy packaging of man-made fibre fabrics
Code for inland packaging of man-made fibre fabrics and man-made fibre
yarns
Textiles — Tear properties of fabrics Part 2: Determination of tear force of
trouser shaped test specimens (Single tear method) (second revision)
Textiles — Domestic washing and drying procedures for textiles testing (first
revision)
Textiles — Protective clothing Part 1: Determination of heat transmission on
exposure to flame (first revision)
Textiles — Protective clothing Part 2: Assessment of material assemblies
when exposed to source of radiant heat
Textiles — Protective clothing Part 4: Method of test for limited flame spread
(first revision)
Textiles — Protective clothing Part 5: Assessment of resistance of materials
to molten metal splash (first revision)
Clothing and Equipment for Protection against Heat — Test Method for
Convective Heat Resistance using a Hot Air Circulating Oven
Clothing for Protection against Heat and Flame — Determination of Contact
Heat Transmission through Protective Clothing or Constituent Materials Part
1: Contact Heat Produced by Heating Cylinder



ISO 3175-2 : 2017 Textiles — Professional care, drycleaning and wetcleaning of fabrics and
Garments: Part 2 Procedure for testing performance when cleaning and
finishing using tetrachloroethene

ISO 5077 : 2007 Textiles — Determination of dimensional change in washing and drying

ISO 9150 : 1988 Protective clothing — Determination of behaviour of materials on impact of
small splashes of molten metal

Annex B
(Clause 3.3.4)

GUIDANCE FOR THE SELECTION OF THE TYPE OF FABRIC FOR WELDERS’
CLOTHING (CLASS 1/ CLASS 2)

Table C.1 — Selection criteria for fabric for clothing for use in welding or allied
processes (reference points)

Type of welders’ Selection criteria relating to the Selection criteria relating to the
clothing process: environmental conditions:
Manual welding techniques with light | Operation of machines, e.g.:
formation of spatters and drops, e.g.: — 0Xygen cutting machines;
— gas welding; — plasma cutting machines;
— TIG welding; — resistance welding machines;
— MIG welding (with low current); — machines for thermal spraying;
Class 1 — micro plasma welding; — bench welding.
— brazing;
— spot welding;
— MMA welding (with rutile-covered
electrode).
Manual welding techniques with heavy | Operation of machines, e.g.:
formation of spatters and drops, e.g.: — in confined spaces;
— MMA welding (with basic or | — at overhead welding/cutting or in
cellulose-covered electrode); comparable constrained positions.
— MAG welding (with CO; or mixed
gases);
— MIG welding (with high current);
Class 2 — self-shielded flux cored arc welding;
— plasma cutting;
— gouging;
— oxygen cutting;
— thermal spraying.







