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RULES FOR THE CLASSIFICATION OF SHIPS
PART 26

1 GENERAL REQUIREMENTS,
PROOF OF QUALIFICATIONS,
APPROVALS

1.1 GENERAL REQUIREMENTS

1.1.1 General

1.1.1.1 The present Part of the Rules (hereinafter Rules)
applies to all welding operations performed in the course of
new constructions, conversion or repair:
ship hull, superstructure, deck houses;
equipment and gear;
machinery and machinery installation;
steam boilers and pressure vessels;
piping;

when they are subject to the technical supervi-
sion by the CROATIAN REGISTER OF SHIPPING (here-
inafter referred to as: the Register).

Note:

Nk W=

"

The terms "welding", "welding work", welding process”
etc. used in these Rules also cover all other thermal
and/or mechanized joining processes such as brazing
which, because they are deemed as "special processes"
under the terms of the quality assurance standards, re-
quire pre-qualification which has to be carried out by
qualified personnel and constantly monitored. These Rules
shall be applied in an analogous manner to these process-
es. The nature and scope of the quality assurance
measures required will be specified by the Register on a
case-by-case basis.

1.1.1.2 The present Part of the Rules applies to all weld-
ing works on machinery, installations and equipment for
which the Register has issued the Rules, guidelines or other
technical directions where reference is made to this Rules.

1.1.1.3 The present Part of the Rules shall be applied
analogously where other Rules, guidelines or directions issued
by the Register contain no special instructions with regard to
welding works.

1.1.14 The present Part of the Rules may be applied
analogously to other welding works, other than those referred
to in 1.1.1, if they are subject to the supervision of the
Register. Where necessary, these cases shall be considered by
the Register in each particular case.

1.1.1.5 Exceptions to the present Part of the Rules shall
be agreed with the Register in each particular case.

1.1.1.6 The Register reserves the right to make amend-
ments of the present Part of the Rules, should this prove nec-
essary on the basis of more recent knowledge or operating ex-
perience.
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1.1.2 Other Rules, Standards and
Specifications
1.1.2.1 The Standards and Instructions mentioned in the

following Chapters of this Part of the Rules form an integral
part of it. The same applies to the working documents (e.g.
drawings, welding specifications etc.) approved by the Regis-
ter.

1.1.2.2 The application of other Rules, standards, guide-
lines or other technical instructions shall be agreed with the
Register in each particular case.

1.1.23 If there are differences in requirements between
this Part of the Rules and the other relevant standards or
specifications, the requirements of this Part of the Rules shall
be applied, unless otherwise agreed.

1.1.3 Technical documentation

1.1.3.1 Technical documentation for welding which
shall be submitted to the Register for approval, prior to com-
mencement of fabrication, shall contain all necessary details
for the preparation, execution and where applicable, the in-
spection of the welds.

This information shall, as a rule, cover the fol-
lowing:

— base materials, shapes and dimensions of
products;

a) welding process and welding consumables;

b) shapes and dimensions of welds;

¢) preheating and heat input during welding;

d) heat treatment after welding;

e) subsequent treatment of the welds;

f) methods and scope of inspection;

g) requirements applicable to the welded joints

h) (e.g. quality, evaluation category and simi-
lar)

1.1.3.2 When during the manufacture of ships struc-
tures, materials, welding processes, welding consumables,
shapes and dimensions of welds, comply with the normal
shipbuilding practice the details referred to in 1.1.3.1. need not
be particularly specified.

1.1.3.3 For particular structures (e.g. liquefied gas
tanks), materials (e.g. high strength structural steels and clad
plates), or welding processes, the following additional infor-
mation and documentation shall be provided:
i) weld preparation, assembly and auxiliary
(tack) welds;
a) welding positions, welding sequence
(sketches);
b) weld build-up (build-up of joint) number of
passes;
¢) heat input during welding (heat input per
unit of weld length)

1.14 Materials, Weldability

1.14.1 All materials shall be chosen in accordance with
the intended application and conditions of service and shall
comply with the Rules, Part 25 - Metallic Materials. Their
properties shall be documented to the specified extent by test
certificates (e.g. in compliance with HRN EN 10204).
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1.14.2 If according to 1.1.4.1., materials to be welded
and their properties are not specified in the Rules, Part 25 -
Metallic Materials, the welding shop shall prove their welda-
bility (e.g. with respect to existing standards) or shall submit
the material specifications for approval. Where there is any
doubt to the weldability of material, the welding shop shall
specially demonstrate it in the welding procedure tests.

1.143 The welding shop shall ensure that only materi-
als referred to in 1.1.4.1. and 1.1.4.2 are used and shall pro-
vide proof thereof at the Surveyors request.

1.1.5 Welding Consumables

1.1.5.1 Welding consumables shall enable a welded
joint to be appropriate to the base material and service condi-
tions. They shall be tested in compliance with the chapter 1.5
and shall be approved for the respective application. This pro-
vision applies in analogous manner to brazing materials.

1.15.2 Approval shall be given, as a rule, by the Regis-
ter. When, in special cases, e.g. repairs, no welding consuma-
bles are approved by the Register, welding consumables ap-
proved by the other recognized testing bodies may be used in
agreement with the Register.

1.1.5.3 The welding shop supervisor shall ensure that
only tested welding consumables approved by the Register are
used and at the Surveyors request the proof thereof shall be
provided.

1.1.6 Quality Assurance, Responsibility

1.1.6.1 The welding shop is responsible for ensuring
that the manufacturing conditions and quality comply to those
at the time of approval as well as to the requirements of the
Rules and, where applicable, that the conditions stated in ap-
provals and supplementary Rules shall be complied with. The
shop shall also ensure through regular inspections and tests
that the required quality is achieved. The responsibilities of
the welding supervisors are also covered in EN ISO 14731.
The tests carried out by a Surveyor to the Register shall not re-
lieve the welding shop from this responsibility.

The range and extent of the quality inspections
required is determined by the structure in question.

1.1.6.2 When the delivery is carried out by subcontrac-
tors, the welding shop shall be responsible for ensuring that
the conditions of the present part of the Rules are complied
with by the subcontractors.

1.1.6.3 If alterations of the approved documentation or
deviations from approved manufacture procedure become
necessary, the welding shop shall apply for the Surveyors con-
sent thereto. The Surveyor shall notify any alterations during
fabrication.

1.1.6.4 The materials shall be marked in such a way that
they can be identified and matched up with the test certificate
during and after manufacture.

1.1.6.5 If the marking is likely to be erased during man-
ufacture, the welding shop shall promptly transfer the mark to
another part of the product.

1.1.6.6 In the manufacture of steam boilers and pressure
vessels, each weld joint shall be marked with the welders

symbol. This requirement may be dispensed with if the weld-
ing shop supervisory staff keep a record of the welders names
who execute the individual weld joint.

1.1.7 Inspection, liability

1.1.7.1 The welding shop is liable to present all compo-
nents of the required intermediate and final inspections to the
Surveyor. All welded joint shall be easily accessible for in-
spection. Welded joints shall not be tested with coatings or
protected so as to make it difficult or impossible to inspect the
weld in concern.

1.1.7.2 All the manufacturers records and documents
regarding the quality assurance shall be submitted to the Reg-
ister for inspection.

These shall cover in particular:

— drawings and other working documents;

— material test certificates;

— welders and welding procedure test certifi-
cates;

— test reports and relevant documents (radio-
graphs, ultrasonographs) of non-destructive
tests;

— certificates on hot-forming and heat treat-
ment (where applicable);

— production test results, intermediate results
(if necessary).

1.1.7.3 The Register shall give no guarantees that weld-
ed structures or components tested by its surveyor fully com-
ply with the requirements and that their manufacture has been
performed correctly and in accordance with the tested proce-
dure. Products which prove defective in service or in operation
may be rejected even if an earlier inspection was satisfactory,
if the defect or deficiency cannot be rectified.

1.2 REQUIREMENTS FOR APPROVAL
OF WELDING SHOPS AND SHIPYARDS
FOR PERFORMING OF WELDING
WORKS

1.2.1 Approval

1.2.1.1 Shipyards and welding shops including their
branches and subcontractors (hereinafter organizations) which
perform welding works on structures referred to in 1.1.1., shall
be approved for these works by the Register.

The preconditions for this approval are that the
organization satisfy the requirements stated in 1.2.2, that they
are inspected by the Register in accordance with 1.2.3 and,
where necessary, that the welding procedure tests are carried
out in accordance with 1.2.4.

Any approval in accordance with 1.2.1.1 covers
the most essential welding quality requirements in accordance
with the standards HRN EN ISO 3834. For certification under
the terms of these standards, the requirements set out in 1.2.2
and 1.2.3 must be also met. These additional requirements
shall be regarded as having been met when the organization
has in place a certified quality assurance system in accordance
with standard HRN EN ISO 9001.
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In special cases, a welding shop may be ap-
proved for performing welding works within the restricted ar-
ea of activity, under the special procedure, previously ap-
proved by the Register.

1.2.1.2 The application for approval shall be submitted
in writing to the Register. The application shall contain the
following data relating to the approval:
— nature and structure of components;
— categories and dimensions of the materials
used;
— welding procedures and positions;
— heat treatments (where necessary);
— pressure vessel class (for boilers and pres-
sure vessels).

1.2.1.3 If a certificate of compliance with the welding
quality requirements stipulated in HRN EN ISO 3834-2, -3 or
-4 is required over and above approval in accordance with
these Rules, this must be expressly noted in the application for
approval.

1.2.14 Application for approval (the form is specified
in Appendix I of the present Rules) submitted to the Register
shall contain the following documentation:

— a description of organization (the form is
specified in Appendix II of the present
Rules);

— copies of the qualification documents of the
welding supervisors;

— copies of the welders certificate or the list of
the qualified welders (testing standard, test-
ing body, date of testing, test category, date
of the last re-test) signed by a Surveyor.

— copies of the welding procedure certificates.

1.2.1.5 For certification in accordance with 1.2.1.3, in-
formation and documents relating to the elements specified in
Appendix I to HRN EN ISO 3834-1 for the respective grade of
requirement (HRN EN ISO 3834-2 = comprehensive, -3 =
standard, or -4 = elementary quality requirements) must be al-
so enclosed with the application for approval (e.g. in the form
of relevant procedure instructions):

- contract review

- design review

- treatment of subcontractors

- equipment maintenance

- quality inspections

- non conformances

- calibration

- identification

- traceability

If the organization operates a certified quality
system comforming to the standard HRN EN ISO 9001, the
Quality Manual (and if specified in Appendix I to HRN EN
ISO 3834-1) documentation relating to the quality assurance
measures performed (quality reports) must be submitted to the
Register for inspection in place (of the above information and
documents).

1.2.1.6 An approval granted according to these Rules or
certification in accordance with HRN EN ISO 3834 shall be
valid for three (3) years. If the welding works are constantly
performed under the supervision of the Register, the validity
may be extended, at request of the organization, for next three
years, without subsequent examination.
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When welding works are being performed with-
out the Register's supervision for more than one year, the va-
lidity of the Approval Certificate may be extended for a period
of three years, after the repeated supervision of the organiza-
tion.

1.2.1.7 If the conditions under which the approval was
granted, changed (e.g. the use of unqualified welding proce-
dures, materials and/or welding consumables, or if the organi-
zation supervisory staff has changed), the organization shall
duly notify the Register.

If the organization does not stick to the condi-
tions under which the approval was granted to it, the approval
shall cease to be valid. Also in case that serious defects are de-
tected, the Register may carry out interim inspection and if
necessary, may withdraw the approval.

1.2.2 Requirements

1.2.2.1 Organization shall have at its disposal suitable
workshops, equipment and machinery to the extent necessary
for proper performance of welding works. This includes, for
example, suitable storage facilities and baking equipment for
the welding consumables, preheating and heat treatment
equipment and means for weather protection of welding work
in the open air. Equipment and facilities which do not belong
to the organization may be taken into account when evaluating
the capabilities of the organization provided that the condi-
tions necessary for the proper manufacture are complied with
and that such equipment is available without restrictions

1.2.2.2 Organization shall have at least one fully quali-
fied welding supervisor who is responsible for ensuring of per-
forming quality welding works.

Welding supervisor shall have experience ap-
propriate to the scope of the manufacture works and shall pro-
vide necessary documentary proof to the Register.

With respect to the nature and work extent, the

following persons shall be appointed as welding supervisors:

— welding engineers*; for fabrication of im-
portant components of the hull structure and
of offshore installations, also of handling
equipment, steam boilers, pressure vessels,
pressure lines and engine and transmission
components,

— welding technicians** for fabrication of
simpler or less heavily stressed components.

For information relating to the qualification of
the welding supervising staff, their tasks and responsibilities,
see EN ISO 14731.

The welding supervisor shall be permanently
employed with the organization. Supervisions on the welding
works by outside staff is not acceptable.

* welding engineers (IWE, IWT, IWS) in the recommenda-
tions of the International Institute of Welding (IIW) / Eu-
ropean Welding Federation (EWF) or engineers with on
equivalent level of knowledge.

** welding technicians (IWT, IWS) as defined in the recom-
mendations of the International Institute of Welding (ITW)
/ European Welding Federation (EWF) or, if necessary,
other persons with suitable knowledge.
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1.2.2.3 Organization shall be staffed with qualified
welders and for automatic welding with adequately trained
operators. The required number of qualified welders shall be
determined by the size of organization and the scope of
welding works performed under supervision of the Register.
However, a minimum of two qualified welders are required,
for each welding process. Welders for manual and semi-
automatic welding shall be tested in accordance with the
Chapter 1.3.

The welding of a test piece in a successfully
completed welding procedure may be taken as a proof of
manual skill for testing of welder qualification.

Operators of fully mechanised or automatic
welding equipment shall be trained in the use of the equipment
and be capable of setting and operating the equipment in such
a way that the required weld quality is achieved. The qualifi-
cation of the operators must be demonstrated in accordance
with HRN EN ISO 14732, on welded test pieces, e.g. in weld-
ing procedure or fabrication test.

1.2.3 Inspection

1.2.3.1 Before starting the manufacture, a Surveyor
shall inspect organization in compliance with the requirements
of 1.2.2.

1.2.3.2 The inspection of organization shall include all
documentation necessary for evaluation of quality assurance
which shall be submitted to a Surveyor. These especially in-
clude the welding supervisors qualification documents, weld-
ers certificates, reports on previous welding procedure tests as
well as the results of the previous tests of welded joints.

For certification according to HRN EN ISO
3834, compliance with the additional quality requirements
stated in the standards shall be demonstrated to the Surveyor.

1.2.33 Inspection procedure, reporting and decision of
issuance Approval Certificate is to be in accordance with the
Rules for Classification of Ships, Part 1, Chapter 4.

1.24 Welding Procedure Tests

1.24.1 If welding procedure tests are required they shall
be carried out before the approval of organization or extension
of the approval validity. Requirements for the performance of
these tests and requirements applicable to test results are given
in Chapter 1.4. Welding procedure tests shall be performed in
such a way that the conditions of manufacture are covered
with regard to materials, welding procedures, welding con-
sumables, wall thickness, shapes of welds and heat treatment.
The properties of base material for test piece shall be docu-
mented by test certificate.

1.24.2 In general, a welding procedure test is valid only
within the tolerances specified in the Approval Certificate and
shall not be transferable from the organization where it has
been performed to another organization. The Register may
permit the exemption in case of a branch organization which is
under the constant supervision of the main organization where
the manufacture conditions are the same as well as the weld-
ing processes used. Welding procedure tests performed in the
workshop are not valid at the same time for welding in the
field. In such cases the welding procedure test shall be repeat-
ed in a whole or partly under field conditions as determined by
the Register. The Register may desist from the repeated tests if

the properties of the field welds are documented by the pro-
duction tests.

1.24.3 Welding procedure tests performed under the
supervision of other testing bodies may be accepted by the
Register in a whole or partly at the organization request if they
are acceptable on the basis of test results. In such cases, the
complete test reports as well as the Approval Certificate issued
by other testing body shall be submitted to the Register for
evaluation.

1.2.5 Certificate on Approval; Certificate ac-
cording to HRN EN ISO 3834

The Register shall issue Certificate on Approval
for the organization to carry out welding works, provided the
relevant requirements are satisfied in the tests. The Certificates
on Approval shall be valid within the limits specified in the
Certificates. Where proof has been furnished that the addition-
al requirements listed in 1.2.1.5 according to HRN EN ISO
3834 have been met, the Register issued a certificate based on
this in accordance with this standard.

If the previously issued Certificate on Approval
has been replaced or amended, the data specified in the more
recent Certificate shall be taken as valid. This applies specially
to the range of application, e.g. for a specific welding process-
es.

1.3 QUALIFICATION TESTING AND
CERTIFCATION OF WELDERS

1.3.1 General

1.3.1.1 Welders intended to be engaged in welding of
hull structural steels shall be qualified in accordance with
1.3.2.

Welders intended to be engaged in welding on
other structures referred to in 1.1.1 shall be certified to a stan-
dard recognised by the Register, e.g. HRN EN ISO 9606 serie-
s, ASME Section IX, ANSI/AWS D1.1.

1.3.1.1 Recognition of other standards is subject to ac-
ceptance by the Register.

1.3.1.2 Qualification tests shall be carried out under su-
pervision of the Register and in compliance with the require-
ments of this Chapter.

1.3.2 Qualification scheme for welders of hull
structural steels

1.3.2.1 Scope

1.3.2.1.1  This section gives requirements for a
qualification scheme for welders intended to be engaged in
the fusion welding of steels as specified in Rules, Part 25 -
Metallic Materials, Sections 3.2, 3.11, 3.12 and 3.4.2 for hull
structures.

1.3.2.1.2 This qualification scheme does not cover
welders engaged in oxy-acetylene welding.
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1.3.2.1.3 This qualification scheme does not cover
welding of pipes.

1.3.2.2 General

1.3.2.2.1 Those welders intended to be engaged in

welding of hull structures in shipyards and manufacturers shall
be tested and qualified in accordance with this scheme and is-
sued with a qualification certificate endorsed by the Register.

1.3.2.2.2 The welding operator responsible for setting up
and/or adjustment of fully mechanized and automatic
equipment, such as submerged arc welding, gravity welding,
electro-gas welding and MAG welding with auto-carriage,
etc., must be qualified whether he operates the equipment or
not.

However a welding operator, who solely opera-
tes the equipment without responsibility for setting up and/or
adjustment, does not need qualification provided that he has
experience of the specific welding work concerned and the
production welds made by the operators are of the required
quality.

The qualification test and approval range of the
welding operator are left to the discretion of the Register with
reference to HRN EN ISO 14732.

1.3.2.2.3 These requirements are applicable to welding of
hull structures both during new construction and the repair of
ships.

1.3.2.2.4 The training of welders, control of their
qualification and maintenance of their skills are the
responsibility of shipyards and manufacturers. The Surveyor is
to verify and be satisfied that the welders are appropriately
qualified.

1.3.2.2.5 Welders or welding operators qualified in accor-
dance with national or international welder qualification stan-
dards may also be engaged in welding of hull structures at the
discretion of the Register provided that the qualification tes-
ting, range of approval and revalidation requirements are con-
sidered equivalent to these requirements.

1.3.2.3 Range of qualification of welders

1.3.2.3.1 A welder is to be qualified in relation to the
following variables of welding:

a) base metal

b) welding consumables type
¢) welding process

d) type of welded joint

e) plate thickness

f) welding position

1.3.23.2 Base metals for qualification of welders or
welding operators are combined into one group with a specifi-
ed minimum yield strength Rey < 460 N/mm>.

The welding of any one metal in this group co-
vers qualification of the welder or welding operator for the
welding of all other metals within this group.

1.3.2.3.3 For manual metal arc welding, qualification tests
are required using basic, acid or rutile covered electrodes. The
type of covered electrodes (basic, acid or rutile) included in
the range of approval is left at the discretion of the Register.

Welding with filler material qualifies for
welding without filler material, but not vice versa.

1.3.2.34 The welding processes for welder’s qualification
are to be classified in Table 1.3.2.3.1 as,

M - Manual welding

S - Semi-automatic welding / Partly mec-
hanized welding

T - TIG welding

Each testing normally qualifies only for one
welding process. A change of welding process requires a new
qualification test.

1.3.2.3.5 The types of welded joint for welder’s
qualification are to be classified as shown in Table 1.3.2.3.2 in
accordance with the qualification test.

Welders engaged in full/partial penetration T
welds shall be qualified for butt welds for the welding process
and the position corresponding to the joints to be welded.

Table 1.3.2.3.1
Welding processes for welder’s qualification

Symbol Welding process in actual welding works HRN EN ISO 4063
M ) ol s b Manual metal arc welding (metal arc welding 11
with covered electrode)
Metal inert gas (MIG) welding 131
S Partly mechanized welding | Metal active gas (MAG) welding 135, 1380 1362
Flux cored arc (FCA) welding ’ ’
T TIG welding Tungsten inert gas (TIG) welding 141
Note:
The Register may require separate qualification for solid wires, metal-cored wires and flux cored wires as follows:
(1) A change from MAG welding with solid wires (135) to that with metal cored wires (138), or vice versa is permitted.
(2) A change from a solid or metal cored wire (135/138) to a flux cored wire (136) or vice versa requires a new welder
qualification test.
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Table 1.3.2.3.2
Types of welded joint for welder’s qualification

Type of welded joint used in the test assembly for the qualification test Type of welded joint qualified
With backing A A,CF
Single sided weld
Without backing B A,B,C,D,F
Butt weld
With backing C A,CF
Double sided weld
Without backing D A,C,D,F
Fillet weld - - F F

1.3.2.3.6 For fillet welding, welders who passed the
qualification tests for multi-layer technique welding can be
deemed as qualified for single layer technique, but not vice
versa.

1.3.2.3.7 The qualified plate thickness range arising from
the welder qualification test plate thickness is shown in Table
1.3.2.3.3. The types of welded joint for welder’s
qualification.

Table 1.3.2.3.3
Plate thicknesses for welder’s qualification
Thickness of test assembly | Qualified plate thickness

T (mm) range

t (mm)
T <3 T<t<2T
3<T<12 3<t<2T

12<T 3<t

1.3.2.3.8 The welding positions qualified as a result of
the actual welding position used in a satisfactory welder’s
qualification test, are shown in Table 1.3.2.3.4 and Table
1.3.2.3.5. Diagrams showing the definitions of weld position
used in Table 1.3.2.3.4 and Table 1.3.2.3.5 are shown in Fi-
gure 1.3.2.3.1.

The Register may require a qualification test
with fillet welding for welders who are employed to perform
fillet welding only. Welders engaged in welding of T joints
with partial or full penetration are to be qualified for butt
welding.

1.3.2.3.9 A welder qualified for butt or fillet welding can
be engaged in tack welding for the welding process and posi-
tion corresponding to those permitted in his certificate.

Alternatively, welders engaged in tack welding
only can be qualified on the test assemblies shown in Figure
1.3.2.4.4 or Figure 1.3.2.4.5.

Table 1.3.2.3.4
Qualified welding positions when testing with butt welding

Qualification | Qualified welding positions in actual
test position welding works
with butt R
weld Butt welds Fillet welds
PA PA PA, PB
PC PA, PC PA, PB, PC
PE PA, PC, PE PA, PB, PC, PD, PE
PF PA, PF PA, PB, PF
PG PG PG
Table 1.3.2.3.5

Qualified welding positions when testing with fillet welding

Qualification Qualified welding positions in
test position with actual welding works
fillet weld | Fillet welds
PA PA
PB PA, PB
PC PA, PB, PC
PD PA, PB, PC; PD, PE
PE PA, PB, PC, PD, PE
PF PA, PB, PF
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a) PA: flat position

¢) PC: horizontal position

I

d) PD: horizontal overhead position

R

e) PE: overhead position

T

f) PF: Vertical up position

Note:
- p is the welding position

Haltiae

g) PG: vertical down position

Figure 1.3.2.3.1
Welding positions

1.3.2.4 Qualification test

1.3.2.4.1 General

1.3.24.1.1 Welding of the test assemblies and testing of
test specimens shall be witnessed by the Surveyor.

1.3.24.2 Test assemblies

1.3.2.4.2.1 Test assemblies for butt welds and for fillet
welds are to be prepared as shown in Figure 1.3.2.4.1, Figure
1.3.2.4.2 and Figure 1.3.2.4.3 in each qualification test.
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1.3.2.4.2.2 Test assemblies for butt tack welds and for fillet
tack welds are to be prepared as shown in Figure 1.3.2.4.4
and Figure 1.3.2.4.5.

1.3.2.4.2.3 Testing materials and welding consumables shall
conform to one of the following requirements or to be of
equivalent grade approved by the Register.

a) Testing materials
- Hull structural steels specified in Rules,
Part 25-Metallic materials, Chapter 3.2
Normal and higher strength structural ste-
els,
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- Hull structural forged steels specified in
Rules, Part 25-Metallic materials, Chapter
3.11 Hull and machinery steel forgings,
- Hull structural cast steels specified in Ru-
les, Part 25-Metallic materials, Chapter
3.12 Hull and machinery steel castings,

- Hull structural steels with specified mini-
mum yield point 460 N/mm?2 specified in Ru-
les, Part 25-Metallic materials, Chapter 3.4.2
Application of YP47 steel plates,

a) Welding consumables
- Consumables for hull structural steels
specified in Chapter 1.5.1.

- Consumables for YP47 steels specified in
Rules, Part 25-Metallic materials, parag-

raph 3.4.2.6.4.

1.3.2.4.2.4 The welder qualification test assembly is to be
welded according to a welding procedure specification (WPS
or pWPS) simulating the conditions in production, as far as

practicable.

1.3.2.4.2.5 Root run and capping run need each to have a
minimum of one stop and restart. The welders are allowed to
remove minor imperfections only in the stop by grinding be-

fore restart welding.

About 25

.
w
8

a

Face bend test specimen 30

=
@
o
]
2
=

Root bend test specimen 30

=)
w
G
o
g
c

Face bend test specimen 30

Min. 200

=)
@
8
a

Root bend test specimen 30

=)

About 25 |

7
Q
Q
=
Q

Min. 200

[ 17

(Unit: mm)

Figure 1.3.2.4.1
Dimensions and types of test assembly for butt welds (T < 12 mm)

2017



RULES FOR THE CLASSIFICATION OF SHIPS

PART 26

About 25

Discard

Side bend test specimen

Discard

Side bend test specimen

Discard

: S
Side bend test specimen

Min. 200

Discard

Side bend test specimen

About 25

Discard

Min. 200

Figure 1.3.2.4.2

(Unit: mm)

Dimensions and types of test assembly for butt welds (T > 12 mm)

Fracture test
specimen

<
~

Min. 100

Min. 100

Figure 1.3.2.4.3

Z=a p

il
v

For Tz6mm, 05T <a< 05T + 3mm
ForT<6mm,05T<a<T

(Unit: mm)

Dimensions and types of test assembly for fillet welds
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About 20

About 30

About 30

l About 200

1
|
About 30 1

About 100
About 20 )
About 200
%y
3~6 :
AQ V } | ] About 10
4~6
25 t

(Unit: mm)

Figure 1.3.2.4.4
Dimensions and types of test assembly for tack butt welds

About 10

/ About 20
'4

About 100
s/
‘ )7 About 30
About 100
About 20 Z About 30
A

/" 2 About 30

About 200

About 10

About 100 (Unit: mm)

Figure 1.3.2.4.5
Dimensions and types of test assembly for tack fillet welds

Radiographic test or fracture test may be carried out in lieu

1.3.24.3 Examination and test _ ¢
of bend test except the gasshielded welding processes with

1.3.2.4.3.1 The test assemblies specified in 1.3.2.4.2 shall solid wire or metal cored wire.
be examined and tested as follows: ) o 1L s el
a) For butt welds - Visual examination
- Visual examination - Fracture test
- Bend test Note:
Note:

Two macro sections may be taken in lieu of the fracture test.
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¢) For tack welds
- Visual examination
- Fracture test

Additional tests may be required, at the discretion of the Re-
gister.

1.3.2.4.3.2 Visual examination

The welds shall be visually examined prior to
the cutting of the test specimen for the bend test and fracture
test. The result of the examination is to show the absence of
cracks or other serious imperfections.

Imperfections detected are to be assessed in accordance with
quality level B in ISO 5817, except for the following imper-
fection types for which level C applies;

- Excess weld metal

- Excess penetration

- Excessive convexity

- Excessive throat thickness

1.3.2.4.3.3 Bend test

Transverse bend test specimens are to be in ac-
cordance with the Rules, Part 25-Metallic materials, Chapter
2 Test specimens and mechanical testing procedures for ma-
terial.

The mandrel diameter to thickness ratio (i.e.
D/T) is to be that specified for welding consumable (Chapter
1.5.1 and the Rules, Part 25-Metallic materials, paragraph
3.4.2.6.4) approvals +1.

Two face bend test and two root bend test spe-
cimens are to be tested for initial qualification test, and one
face and one root bend test specimens for extension of appro-
val. For thickness 12mm and over, four side specimens (two
side specimens for extension of approval) with 10 mm in
thickness may be tested as an alternative.

At least one bend test specimen shall include
one stop and restart in the bending part, for root run or for
cap run.

The test specimens are to be bent through 180
degrees. After the test, the test specimens shall not reveal any
open defects in any direction greater than 3mm. Defects ap-
pearing at the corners of a test specimen during testing should
be investigated case by case.

1.3.2.4.3.4 Radiographic test

When radiographic testing is used for butt
welds, imperfections detected shall be assessed in accordance
with ISO 5817, level B.

1.3.2.4.3.5 Fracture test (Butt welds)

When fracture test is used for butt welds, full
test specimen in length is to be tested in accordance with ISO
9017. Imperfections detected shall be assessed in accordance
with ISO 5817, level B.

1.3.2.4.3.6 Fracture test (Fillet welds)

The fracture test is to be performed by folding
the upright plate onto the through plate.
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Evaluation shall concentrate on cracks, porosity and pores,
inclusions, lack of fusion and incomplete penetration. Imper-
fections that are detected shall be assessed in accordance with
ISO 5817, level B.

1.3.2.4.3.7 Macro examination

When macro examination is used for fillet
welds, two test specimens are to be prepared from different
cutting positions; at least one macro examination specimen
shall be cut at the position of one stop and restart in either ro-
ot run or cap run. These specimens are to be etched on one
side to clearly reveal the weld metal, fusion line, root penet-
ration and the heat affected zone.

Macro sections shall include at least 10mm of
unaffected base metal.

The examination is to reveal a regular weld
profile, through fusion between adjacent layers of weld and
base metal, sufficient root penetration and the absence of de-
fects such as cracks, lack of fusion etc.

1.3.24.4 Retest

1.3.2.4.4.1 When a welder fails a qualification test, the
following shall apply.

a) In cases where the welder fails to meet
the requirements in part of the tests, a re-
test may be welded immediately, consis-
ting of another test assembly of each type
of welded joint and position that the
welder failed. In this case, the test is to be
done for duplicate test specimens of each
failed test.All retest specimens shall meet
all of the specified requirements.

b) In cases where the welder fails to meet
the requirements in all parts of the
required tests or in the retest prescribed in
4.4.1 a), the welder shall undertake fur-
ther training and practice.

c¢) When there is specific reason to question
the welder’s ability or the period of effec-
tiveness has lapsed, the welder shall be
re-qualified in accordance with the tests
specified in 4.2 and 4.3.

1.3.2.4.4.2 Where any test specimen does not comply with
dimensional specifications due to poor machining, a replace-
ment test assembly shall be welded and tested.

1.3.2.5 Certification

1.3.2.5.1 Qualification certificates are normally issued
when the welder has passed the qualification test by the Regi-
ster. Each Shipyard and Manufacturer shall be responsible for
the control of the validity of the certificate and the range of
the approval.

1.3.2.5.2 The following items shall be specified in the
certificate:

a) Range of qualification for base metal,
welding processes, filler metal type, types
of welded joint, plate thicknesses and
welding positions.
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b) Expiry date of the validity of the
qualification.

¢) Name, date of birth, identification and the
photograph of the welder.

d) Name of shipbuilder / manufacturer.

1.3.2.5.3 When a certificate is issued, the relative docu-
ments such as test reports and/or revalidation records shall be
archived as annexes to the copy of certificate according to the
rules of the Register.

1.3.2.54 The status of approvals of each individual
qualification is to be demonstrated to the Register when
requested.

1.3.2.6. Period of Validity

1.3.2.6.1 Initial approval

1.3.2.6.1.1 Normally the validity of the welder’s approval
begins from the issue date of qualification certificate when all
the required tests are satisfactorily completed.

The certificate is to be signed at six-month in-
tervals by the shipyards/manufacturers personnel who is res-
ponsible for production weld quality provided that all the
following conditions are fulfilled:

a) The welder shall be engaged with reasonab-
le continuity on welding work within the
current range of approval. An interruption
for a period no longer than six months is
permitted.

b) The welder’s work shall in general be in
accordance with the technical conditions
under which the approval test is carried out.

c) There shall be no specific reason to
question the welder’s skill and knowledge.

1.3.2.6.1.2  If any of these conditions are not fulfilled, the
Register is to be informed and the certificate is to be cancel-
led.

The validity of the certificate may be maintai-
ned in agreement with the Register as specified in 1.3.2.6.2.
The maintenance scheme of qualification is in accordance
with 1.3.2.6.2.1 a) or b).

1.3.2.6.2 Maintenance of the approval

1.3.2.6.2.1 Revalidation shall be carried out by the Regis-
ter. The skill of the welder shall be periodically verified by
one of the following:

a) The welder shall be tested every 3 years.

b) Every 2 years, two welds made during the
last 6 months of the 2 years validity period
shall be tested by radiographic or ultrasonic
testing or destructive testing and shall be
recorded. The weld tested shall reproduce
the initial test conditions except for the
thickness. These tests revalidate the
welder's qualifications for an additional 2
years.

1.3.2.6.2.2 The Register has to verify compliance with the
above conditions and sign the maintenance of the welder’s
qualification certificate.

1.4 WELDING PROCEDURE TESTS
14.1 Scope

14.1.1 This Chapter gives requirements for qualifica-
tion tests of welding procedures intended for the use of weld-
able steels and aluminium alloys as specified in Rules, Part
25 — Metallic materials, Sections 3.2, 3.4, 3.11, 3.12, 5.1 and
5.2. The welding procedure tests of other metallic materials
shall be considered by the Register in each particular case.

Welding procedures applied for manufacture
and build in of structures referred to in 1.1.1 shall be tested
and approved by the Register in compliance with the re-
quirements of this Chapter.

This Chapter specifies the scope and methods
of the welding procedure testing for the arc welding process-
es of steels and aluminium alloys referred to in 1.3.1.2. Other
processes shall be specially approved.

14.1.2 Welding procedure qualification tests made in
accordance with EN, ISO, JIS, AWS or ASME may be con-
sidered for acceptance provided that, as a minimum, they are
equivalent to and meet the technical intent of these Rules to
the satisfaction of the Surveyor.

1.4.2 General

14.2.1 Welding procedure qualification tests are inten-
ded to verify that a manufacturer is adequately qualified to
perform welding operations using a particular procedure.

14.2.2 In general welding procedure tests are to reflect
fabrication conditions in respect to welding equipment, inside
or outside fabrication, weld preparation, preheating and any
postweld heat treatment. It is to be the manufacturer’s
responsibility to establish and document whether a procedure
is suitable for the particular application.

14.23 For the welding procedure approval the
welding procedure qualification test is to be carried out with
satisfactory results. Welding procedure specifications are to
refer to the test results achieved during welding procedure
qualification testing.

14.24 Welding procedures qualified at a manufacturer
are valid for welding in workshops under the same technical
and quality management.

143 Preliminary welding procedure
specification and welding procedure
specification

1431 A welding procedure specification (WPS) is to

be prepared by the shipyard or manufacturer which intends
toperform the welding procedure qualification test. This doc-
ument is also referred to as a preliminary welding procedure
specification (pWPS). The pWPS can be modified and
amended during procedure tests as deemed necessary howeer
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it is to define all relevant variables as mentioned in the WPS
(refer to HRN EN ISO 15614 or other recognized standards).

1.4.3.2 The shipyard or manufacturer is to submit to
the Register a pWPS for review prior to the tests. In case that
the test pieces welded according to the pWPS show unaccep-
table results the pWPS is to be adjusted by the shipyard or
manufacturer. The new pWPS is to be prepared and the test
pieces welded in accordance with the new pWPS.

1433 The WPS is to be used as a basis for the pro-
duction welds, and upon satisfactory completion of the tests
based on the pWPS, the Register may approve it as a WPS.
In case that a WPS is approved by the Register the approval
range is to be in compliance with section 1.4.4.6 (steels) and
1.4.5.5 (aluminium alloys).

1.4.34 A welding procedure specification shall, as a
minimum, containing the following data as relevant for the
welding operation:

- parent material (grade, standard, condi-
tions of heat treatment) and thickness
range,

- dimensions of base material (thickness,
diameter),

- type of welding process and equipment as
appropriate,

- joint/grove design, preparation and back-
ing material, if any,

- welding position/s and direction of weld-
ing,

- welding consumables (grade, trade name,
electrode or wire diameter, shield-
ing/backing gas, flux),

- welding sequence, number and order of
passes (layers),

- welding parameters (current, voltage,
travel speeds, etc.),

- preheat and interpass temperature,

- post-weld heat treatment if applicable,

- other information relevant to the welding
procedure as applicable.

144 Qualification of welding procedures for
steels

1.4.4.1 General

144.1.1 Preparation and welding of test pieces are to be

carried out in accordance with the pWPS and under the gene-
ral condition of production welding which it represents.

144.1.2 Welding of the test assemblies and testing of
test specimens are to be witnessed by the Surveyor.

14.4.1.3 If tack welds and/or start and stop points are a
condition of the weld process they are to be fused into the jo-
int and are to be included in the test assemblies.

1.4.4.2 Butt weld

144.2.1 Assembly of test pieces in plate

The test assembly is to be of a size sufficient to
ensure a reasonable heat distribution and according to Fig.
1.4.4.2-1 with the minimum dimensions:
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a) manual or semi-automatic welding:
width = 2a, a=3 x t, min 150 mm
length b =6 x t, min 350 mm

b) automatic welding:
width = 2a, a =4 x t, min 200 mm
length b = 1000 mm

For hull structural steel plates impact tested in
the longitudinal direction (CVN-L) in Rules, Part 25 — Me-
tallic materials, Section 3.2, the butt weld of the test piece is
perpendicular to the rolling direction of the two plates.

For high strength quenched and tempered steel
plates impact tested in the transverse direction (CVN-T) in
Rules, Part 25 — Metallic materials, Section 3.4, the butt
weld of the test piece is parallel to the rolling direction of the
two plates.

Discard
-
TN
. TN

Plate rolling L

direction /\

— [N —

(Steel plates N A

with CVN-L) |1
=
= =
="
N £_ |&g
/4\ =c sz
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Lt S8 |85
2N as (2%
o
/: Discard
="

o
i A
- a » . a |-
l L] Ladl

Figure 1.4.4.2-1
Test assembly for a butt weld in plate

1.4.4.2.2 Assembly of test pieces in pipe

The test assembly is to be in accordance with
Figure 1.4.4.2-2. When small pipe diameters are used, several
test pieces may appear necessary.

-~

a = minimum value 150 mm
D = outside diameter
t = wall thickness

Figure 1.4.4.2-2
Test assembly for a butt weld in pipe
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1.4.4.2.3 Assembly of test pieces for a branch connec-
tion

The test assembly is to be in accordance with
Figure 1.4.4.2-3. The angle o is the minimum to be used in
production. In this case a branch connection is considered as
a fully penetrated joint.

1.4.4.2.4 Examination and testing

Test assemblies are to be examined non-
destructively and destructively in accordance with the Table
1.44.2.4, Figure 1.4.42.4-1 (butt weld in plate), Figure
1.4.4.2.4-2 (butt weld in pipe), Figure 1.4.4.2.4-3 (branch
connection) and Figure 1.4.4.2.4-4 (Tjoint).

4

a =minimum value 150 mm
D, = outside diameter of the main pipe
t; = main pipe material thickness

D, = outside diameter of the branch pipe
t, = branch pipe material thickness
o = angle between main and branch pipe

Figure 1.4.4.2-3
Test assembly for a butt weld in pipe

Table 1.4.4.2.4
Examinations and tests for butt welds

Test piece Type of test Extent of testing Note
Visual 100% -
. Surface crack detection 100% 1
Butt weld on plate with full| Radiographic or Ultrasonic testing 100% 2
penetration Transverse tensile test 2 specimens asper 1.4.42.4.2
) Longitudinal tensile test required as per 1.4.4.2.4.3
Figure 1.4.4.2.4-1 Transverse bend test 4 specimens as per 1.4.42.4.4
Impact test required as per 1.4.4.2.4.5
Macro examination 1 specimen as per 1.4.4.2.4.6
Hardness test required as per 1.4.4.2.4.7
Visual 100% -
. . Surface crack detection 100% 1
Butt Welig;f;ggrlth full Radiographic or Ultrasonic testing 100% 2
P Transverse tensile test 2 specimens asper 1.4.4.24.2
. Transverse bend test 4 specimens asper 1.4.4.24.4
Figure 1.4.4.2.4-2 Impact test required as per 1.4.4.2.4.5
Macro examination 1 specimen as per 1.4.4.2.4.6
Hardness test required as per 1.4.4.2.4.7
Branch connection with full | y/jq;a1 100% .
~ penctration Surface crack detection 100% 1
Figure 1.4.4.2.4-3 Ultrasonic or radiographic 100% 2,3
T-joint with full penetration Macro examination 2 specimens as per 1.4.4.2.4.6
Figure 1.4.4.2.4-4 Hardness test required as per 1.4.4.2.4.7

Notes:

1) Penetrant testing or magnetic particle testing. For non-magnetic materials, penetrant testing.

2) Ultrasonic testing shall not be used for t < 10 mm.

3) For outside diameter < 50 mm, no ultrasonic test is required.
For outside diameter > 50 mm, if it is not technically possible to execute the ultrasonic examination, radiographic examination
shall be provided that the joint configuration will allow meaningful results.
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a2 Discard
Transverse tensile test
or 2 side bend test
Longitudinal tensile test
Macro examination & Hardness test
Charpy V-notch impact test
(notch in weld metal) [
(notch on fusion line) /l;;
"
N I
(notch in HAZ) —o—a—(———
PR E— —
Face bend test
[ ] or 2 side bend test
[ P4 |Rootbend test
Transverse tensile test
a Discard
- 31 \ |
—~weld
Figure 1.4.4.2.4-1
Location of test specimens for a butt weld in plate
Top of fixed pipe Area for:

- 1 tensile test specimen;
- bend test specimens.

Area for:
- impact and additional test
specimens if required.

Area for:
- 1 tensile test specimen;
- bend test specimens.

Avrea for:
- 1 macro test specimen;
- 1 hardness test specimen.

1) Macro and hardness test specimen to be
taken in position A)

2) Macro test specimen in position B

o — Branch angle

Figure 1.4.4.2.4-2
Location of test specimens for a butt weld in pipe

Figure 1.4.4.2.4-3
Location of test specimens for a branch connection
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1) Discard 25 mm

2) Macro test specimen

3) Macro and hardness test specimen
4) Welding direction

Figure 1.4.4.2.4-4
Location of test specimens for a T-joint

1.4.4.2.4.1 Non-destructive testing

Test assemblies are to be examined by visual
and by non-destructive testing prior to the cutting of test spe-
cimen. In case that any post-weld heat treatment is required
or specified, non-destructive testing is to be performed after
heat treatment. For steels according to Rules, Part 25 — Me-
tallic materials, Section 3.4 with specified minimum yield
strength of 420 N/mm?2 and above the non-destructive testing
is to be delayed for a minimum of 48 hrs, unless heat treat-
ment has been carried out. NDT procedures are to be agreed
with the Register.

Imperfections detected by visual or non-
destructive testing are to be assessed in accordance with
HRN EN ISO 5817, class B, except for excess weld metal
and excess of penetration for which the level C applies.

1.4.4.2.4.2 Transverse tensile test

The testing is to be carried out in accordance
with Rules, Part 25 — Metallic materials, Section 2.4. The
tensile strength recorded for each specimen is not to be less
than the minimum required for the base metal.

When butt welds are made between plates of
different grades, the tensile strength to be obtained on the
welded assembly is to be in accordance with the requirements
relating to the steel grade having lower strength.

1.4.4.2.4.3 Longitudinal tensile test

Longitudinal tensile test of deposited weld me-
tal taken lengthways from the weld is required for cases
where the welding consumable is not approved by the Regis-
ter.

The testing is to be carried out in accordance
with Rules, Part 25 — Metallic materials, Section 2.4. The
tensile properties recorded for each specimen are not to be
less than the minimum required for the approval of the ap-
propriate grade of consumable.

Where more than one welding process or type
of consumable has been used to make the test weld, test spe-
cimens are to be taken from the area of the weld where each
was used with the exception of those processes or consumab-
les used to make the first weld run or root deposit.

1.44.2.44 Bend test

Transverse bend tests for butt joints are to be in
accordance with Rules, Part 25 — Metallic materials, Section
2.6.

The mandrel diameter to thickness ratio (i.e.
D/t) is to be that specified for the welding consumable (Sec-
tion 1.5) approvals + 1.

The bending angle is to be 180°. After testing,
the test specimens are not to reveal any open defects in any
direction greater than 3 mm. Defects appearing at the corners
of a test specimen during testing are to be investigated case
by case.

Two root and two face bend specimens are to
be tested. For thickness 12 mm and over, four side bend spe-
cimens may alternatively be tested.

For butt joints in heterogeneous steel plates, fa-
ce and root longitudinal bend test specimens may be used in-
stead of the transverse bend test specimens.

1.4.4.2.4.5 Impact test

a) Normal and higher strength hull structural steels according
to Rules, Part 25 — Metallic materials, Section 3.2.

The positions of specimens are to be in accor-
dance with these requirements. Dimensions and
testing are to be in accordance with the
requirements of Rules, Part 25 — Metallic mate-
rials, Section 2.7.

Test specimen with Charpy-V-notch are to be
used and sampled from 1 to 2 mm below the
surface of the base metal, transverse to the weld
and on the side containing the last weld run.

V-notch specimens are located in the butt-
welded joint as indicated in Figure 1.4.4.2.4.5-1
and Figure 1.4.4.2.4.5-2 and the V-notch is to
be cut perpendicular to the surface of the weld.

Test temperature and absorbed energy are to be
in accordance with Table 1.4.4.2.4.5.

When butt welds are made between different
steel grades/types, the test specimens are to be
taken from the side of the joint with lower tou-
ghness of steel. Temperature and absorbed
energy results are to be in accordance with the
requirements for the lower toughness steel.

Where more than one welding process or con-
sumable has been used to make the test weld,
impact test specimens are to be taken from the
respective areas where each was employed.
This is not to apply to the process or consumab-
les used solely to make the first weld run or ro-
ot deposit.

The testing of sub - size specimen is to be in
accordance with Rules, Part 25 — Metallic ma-
terials, Section 2.7.2.
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Table 1.4.4.2.4.5

Impact test requirements for butt joints (t<50 mm)

Value of minimum average absorbed energy (J)
Grade of steel Testing ter:lperature For manually or semi-automatically welded joints | . - automatically
(C° Downhand, Horizontal, Verqcal upward, welded joints
Overhead Vertical downward
AY 20
B, D 0
E -20
A32, A36 20 34 34
D32, D36 0
E32,E36 -20 47
F32, F36 -40
A40 20
D40 0
E40 -20 3 3
F40 -40
Notes:

1) For thickness above 50 mm impact test requirements are to be agreed by the Register.
2) These requirements are to apply to test piece of which butt weld is perpendicular to the rolling direction of the plates.
3) For Grade A and B steels average absorbed energy on fusion line and in heat affected zone is to be minimum 27 J.

b) High strength quenched and tempered steels according to,
Part 25 — Metallic materials, Section 3.4.

2017

Impact test is to be performed as described in
the above a).

V-notch specimens are located in the butt
welded joint as indicated in Figure 1.4.4.2.4.5-1
and Figure 1.4.4.2.4.5-2 and the V-notch is to
be cut perpendicular to the surface of the weld.
Test temperature and absorbed energy are to be
in accordance with the requirements of base

metal as specified in Part 25 — Metallic materi-
als, Section 3.4.

c) Weldable C and C-Mn hull steel castings and forgings ac-
cording to Part 25 — Metallic materials, Sections 3.11 and

3.12.

For base metal with specified impact values test
temperature and absorbed energy are to be in
accordance with the requirements of the base
metal to be welded.
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a)t<50 mm"

1st side
Note:

1) For one side single run welding over 20 mm notch location “a” is to be added on root side.
b) t > 50 mm

172mml 2nd side 2] b C

1st side

Notch locations:

a — center of weld “WM”

b — on fusion line “FL”

¢ —in HAZ, 2 mm from fusion line

Figure 1.4.4.2.4.5-1
Location of V-notch for butt weld of normal heat input (heat input < 50 kJ/cm)

a) t <50 mm"

r
I
|

1st side

Note:

1) For one side welding with thickness over 20 mm notch location “a”, “b” and “c” is to be added on root side.

b) t > 50 mm

1st side

Notch locations:

a — center of weld “WM”

b — on fusion line “FL”

¢ —in HAZ, 2 mm from fusion line

d —in HAZ, 5 mm from fusion line

e —in HAZ, 10 mm from fusion line in a case of heat input > 200 kJ/cm

Figure 1.4.4.2.4.5-2
Location of V-notch for butt weld of high heat input (heat input > 50 kJ/cm)

2017
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1.4.4.2.4.6 Macro examination

The test specimens are to be prepared and etc-
hed on one side to clearly reveal the weld metal, the fusion
line and the heat affected zone.

Macro examination is to include about 10 mm
unaffected base metal.

The examination is to reveal a regular weld
profile, through fusion between adjacent layers of weld and
base metal and the absence of defects such as cracks, lack of
fusion etc.

1.4.4.2.4.7 Hardness test

Hardness test is required for steels with specifi-
ed minimum yield strength of R,y > 355 N/mm®. The Vickers
method HV 10 is normally to be used. The indentations are to

2mm
lg——
max

W

g e

2mm )
max

2mm
max

2mm
max

be made in the weld metal, the heat affected zone and the ba-
se metal measuring and recording the hardness values. At le-
ast two rows of indentations are to be carried out in accor-
dance with Fig. 1.4.4.2.4.7-1 and 1.4.4.2.4.7-2, and for T-
joint in accordance with Fig. 1.4.4.3.3.3-1 and 1.4.4.3.3.3-3.

For each row of indentations there is to be a
minimum of 3 individual indentations in the weld metal, the
heat affected zones (both sides) and the base metal (both si-
des).

The results from the hardness test are not to
exceed the following:

- Steel with a specified minimum yield strength
Ry <420 N/mm?: 350 HV10

- Steel with a specified minimum yield strength
420 N/mm?* < Rey < 690 N/mm” : 420 HV10

| g2mm
max

2mm
max

Figure 1.4.4.2.4.7-1
Examples of hardness test with rows of indentations (R) in butt welds

Table 1.4.4.2.4.7
Recommended distances 1 between indentations for hardness test in the heat affected zone

Vickers hardness
Symbol

Distance between indentations

1
(mm)

HV 10

1

The distance of any indentation from the previous indentation is not to be less than the value allowed for the previous

indentation by HRN EN ISO 6507-1.

2017
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