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Fig. 1.6 Example of hardnessindentationsin butt welds

More examples concerning hardness indentations are
presented in EN1043-1/ 1SO 6507-1.

The results from the hardness test have not to exceed a
hardness of 350 HV 10 in case of higher strength steel,
steel casting and forgings with a specified minimum
yield strength of Rey < 400 N/mm?.

4.3 Fillet welds

The following requirements refer to fillet welds on
plates and sections. Concerning fillet weld on pipe-
lines, see Section 4.

In case that afillet welding procedure shall be used for
plates and sections, coated with an overweldable shop
primer, similarly coated plates have to be used during
the procedure test for fillet welds in the same manner.
The kind of the shop primer and dry-film thickness
have to be indicated in the report.

Fillet weld test pieces (T- joint and/or double T-joint
(cruciform) test pieces) have to be welded with root
gaps not greater than 0.5 mm. Depending on the sub-
sequent practice, tacks shall also be included in the
test (and overwelded where applicable). The throat
thickness of the fillet shall correspond to those used in
subsequent fabrication, but shall not be greater than
0.5 times the plate thickness.

431 Test assembly and dimension

Depending on the welding position to be qualified, T-
joint and/or double T-joint (cruciform) test pieces are

necessary. In case of vertical down welding (PG)
double T-joint (cruciform) test pieces are always re-
quired for plates coated with shop primer and also for
plates without shop primer. In case of the other weld-
ing positions (PA, PB, PD, PF) T-joint test pieces are
sufficient but only for plates coated with shop primer.
The evaluation of fillet welds on plates without shop
primer coating in welding positions (PA, PB, PD, PF)
can take place in the scope of butt weld procedure test
after GL’ s agreement.

4.3.1.1 T-joint test pieces

The test assembly has to be great enough in order to
ensure a reasonable heat distribution. The dimension
of the test piece has to be adjusted to the welding
procedure and to the number of test specimens. Fol-
lowing minimum dimensions of test piece are re-
quired:

—  manual and semi-automatic welding:
width a= 3 x t, min. 150 mm
length b =6 x t, min. 350 mm
- automatic welding:
width a= 3 x t, min. 150 mm
length b = 1000 mm

The test assembly is represented in Figure 1.7.
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Fig.. 1.7 Test assembly for fillet weld in welding positions PA, PB, PD, PF

4.3.1.2 Where, in order to establish the mechanical
and technological characteristics of the welded joints,
especidly in fully mechanized and/or automatic weld-
ing processes, test piece lengths are selected which are
considerably smaller than the weld lengths to be laid
down during later fabrication, the first fabrication
welds shall be included as part of the welding proce-
dure tests and, as a minimum reguirement, shall be
subjected to a visua inspection or production tests
shall be arranged to ensure a trouble-free welding
procedure and to detect possible imperfections in the
weld.

Sets of specimens

Remaining fillet welds to be
fractured on alternate sides

Fig. 1.8 Double T-joint (cruciform) test piecesfor
manual and semi-automatic welding procedures
(welding position PG)

4.3.1.3 DoubleT- joint (cruciform) test pieces

The test assembly has to be great enough in order to
ensure a reasonable heat distribution. The dimension
of the test piece has to be adjusted to the welding
procedure and to the number of test specimens. The
minimum dimensions of test piece and the test assem-
bly are shown in Figure 1.8 concerning manual and
semi-automatic welding procedures and in Figure 1.9
concerning automatic welding procedures.

Sets of specimens

> 150

159 " Remaining fillet welds to be
fractured on alternate sides

Fig. 1.9 DoubleT- joint (cruciform) test piecesfor
automatic welding procedur es
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4.3.2 Welding of test pieces

For single run manua and semi-automatic fillet weld-
ing, a stop/restart has to be included in the test length
and its position is to be clearly marked for subsequent
examination. If tack welds are intended to be over-
welded in the subsequent production, they have to be
considered in the test piece as well. T-joint test pieces
have to be welded on one side only. Only one welding
position shall be used per test piece.

4.3.3 Examinationsand tests

Test assemblies have to be examined non-
destructively and destructively in accordance with the
following:

4.3.3.1 Examinationsand testsof T-joint test
pieces
- Visual testing 100 %

- Surface crack detection 100 %
(dye penetrant testing
or magnetic particle
testing)

2 gpecimens
(see section 4.3.3.4)

- Macro examination

- Hardness test required

(see section 4.3.3.5)

- Fracture test required

(see section 4.3.3.5)

4.3.3.2 Examinationsand testsof double-T joint
(cruciform) test pieces

—  Visual testing 100 %

- Surface crack detection 100 %
(dye penetrant testing
or magnetic particle
testing)

As shown in Figures 1.8 and 1.9, one or more sets of
test specimens shal be taken from the (cruciform)
fillet-welded test pieces in accordance with Figure
1.10.

A set of (cruciform) fillet weld test specimens shall
include the following specimens. The specimen shapes
and dimensions have to be in line with Chapter 2 —
Design, Fabrication and Inspection of Welded Joints,
Section 5. One set of test specimens has to include the
following specimens:

—  Cruciform tensile test specimens (Z)
3 specimen
(see section 4.3.3.7)
- Macrographic  examination (M)
2 gpecimen
(see section 4.3.3.4)
- Hardnesstest  required (see section 4.3.3.5)
- Fracture test required, from the remaining

test piece on alternate side
(see section 4.3.3.6)
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Fig. 1.10 Set of double-T (cruciform) test speci-
mens

4.3.3.3 Non-destructivetesting

Test assemblies have to be examined by visual and
non-destructive testing prior to the cutting of test
specimens. In case that any post-weld heat treatment is
required or specified, the non-destructive testing has
to be performed after the heat treatment. GL may
require specific testing intervals to be adhered to be-
tween completion of the welding work and perform-
ance of the crack tests, unless a heat treatment has
been executed. Imperfections detected by visual or
non-destructive testing have to be assessed in accor-
dance with 1SO 5817, quality level “B” (except for
excess convexity and excess throat thickness for
which the quality level “C” applies).

4.3.3.4 Macro examination

The examination of the macro-structure has to be
executed on minimum two polished section. For single
run manua and semi-automatic fillet welds one
macro-section is necessary in the stop/restart area. The
polished surface of the section has to be taken perpen-
dicular to the weld axis.

The macro specimen shall be of such a size and
treated by grinding and etching in such a way as to
reveal the nature and structure of the crystallization of
the weld metal and the heat-affected zone as well as
the texture of the base metal. For the macro examina-
tion, minimum 10 mm out off the heat affected zone
from the base material hasto be considered.

The polished sections shall be photographed and the
photos appended to the inspection report. Macro-
graphs shall normally be to ascale of 1:1to 1:3; if the
cross-sectional area of the weld is small, they may be
magnified.

The specimens have to be assessed in accordance with
ISO 5817, quality level “B”, except for excess con-
vexity and excess throat thickness for which the qual-
ity level “C” applies.

4.3.35 Hardnesstests

The hardness test is required for steels with szpecified
minimum yield strength of Rgy > 355 N/mm” and in
general for steel cast and forgings. The Vickers
method with a test strength of 98N (HV10) has nor-
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mally to be used. The hardness has to be verified on
ground and etched specimens, with test surface per-
pendicular to the weld axis. Other test methods have
to be agreed with GL prior to testing. Two test rows
are necessary in accordance with Figure 1.11. At least
three individual indentations in the weld metal, the
heat affected zones (both sides of the weld) and the
base metal (both sides of the weld) are required in
accordance with Figure 1.12. The distance between
the indentationsis 1 mmin case of Vickers HV10.

Further examples for hardness tests with indentations
aregivenin EN 1043-1/1SO 6507-1.

The results from the hardness test have not to exceed a
hardness of 350HV 10 in case of higher strength steel,
steel casting and forgings with a specified minimum
yield strength of Rgy < 400 N/mm?.

Fig. 1.11 Exampleof hardnesstest with row in-
dentation in fillet welds

4.3.3.6 Fracturetest

The fracture test has to be performed in accordance
with EN 1320/ 1SO 9017. Evaluation is to concentrate
on cracks, porosity and pores, inclusions, lack of fu-
sion and incomplete penetration (penetration of the
theoretical root point), to be assessed in accordance
with ISO 5817, quality level “B”.

Fig. 1.12 Example of hardnessindentationsin
fillet weld

4.3.3.7 Cruciformtensiletest

The cruciform tensile test specimens have to be evalu-
ated in order to determine the tensile-shear strength of
the weld metal according to Fig. 13. Before the per-
formance of cruciform tensile tests, the fillet weld
throat thicknesses and the width of the specimens have
to be measured. The width of the specimen should be
about 35 mm.
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Tensile-shear strength = _Breaking load F_

” . [N/mm2]
Sg - width of specimen

Sg = S4jp or S3/4 according to position of fracture

Fig. 1.13 Cruciform tensile test specimen (weld
Cr 0Ss section)

Measured on cruciform tensile test specimens, the
minimum tensile (tensile-shear) strength of the weld
section (fracture section in accordance with Fig. 1.13)
shall meet the requirements stated in Table 1.4.
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Tablel.4  Requirementsapplicableto cruciform assembly has to be welded using the same procedure
tensile specimens to provide the additional specimens.
Grad Tensile-shear strength 45 Testrecord
ades [N/mm?] Welding conditions for test assemblies and test results
have to be recorded in a welding procedure test record
A-E 350 and — signed by the tester and the testing supervisor —
A32—-F36 430 submitted to GL. The relevant items listed for the
WPS of these requirements have to be included.
A 40-F 40 450
The welding procedure test record has to be signed by

4.4 Re-testing

If the test specimen fails to comply with any of the
requirements for visual or non-destructive testing one
further test piece is to be welded and subjected to the
same examination. If this additional test piece does not
comply with the relevant requirements, the pWPS has
to be regarded as not capable of complying with the
requirements without modification.

If any test specimen fails to comply with the relevant
requirements for destructive testing due to weld im-
perfections only, two further test specimens have to be
obtained for each one that failed. These specimens can
be taken from the same test specimen if there is suffi-
cient material available or from a new test specimen,
and have to be subjected to the same test. If one of
these additional test specimens does not comply with
the relevant requirements, the pWPS has to be re-
garded as not capable of complying with the require-
ments without modification.

If atensle test specimen fails to meet the require-
ments, two more tensile tests may be performed. If
both additional specimens comply with the require-
ment, the tensile test is passed. If one or both of the
additional specimens do not comply with the require-
ment, the tensile test and thus the procedure test has
been failed.

If there is a single hardness value above the maximum
values alowed, additional hardness tests are to be
carried out (on the reverse of the specimen or after
sufficient grinding of the tested surface). None of the
additional hardness values is to exceed the maximum
hardness values required.

When the average value of the three initial Charpy V-
notch impact specimens fails to meet the stated re-
quirement, or the value for more than one specimen is
below the required average value, or when the value
of any one specimen is below 70 % of the specified
average value, three additional specimens from the
same test piece may be tested and the results added to
those previously obtained to form a new average.
However, of the six individual values only two may be
below the required average value, of which only one
individual value may be less than 70 % of the pre-
scribed average value. Otherwise the impact test and
thus the procedure test has been failed.

Where there is insufficient welded assembly remain-
ing to provide additional test specimens, a further

the Surveyor witnessing the test and submitted to GL
together with the welding procedure specification for
the final approval of the welding procedure.

5. Welding procedure qualification tests for
high-strength (quenched and temper ed)
fine-grained steelswith a specified mini-
mum yield strength Re; > 400 N/mm?

Unless no further statements to the procedure tests are
made in the following, the requirements given in the
previous sections apply. For welding procedure tests
on high-strength steels intended for hull structures the
GL acceptance on a case by case decision is neces-
sary. The requirements will be defined separately.

51 The following requirements apply for high-
strength (quenched and tempered) fine-grained steels
for welded structures according to the GL Material
Rules. Comparable high-strength steels, suitable for
welding, can only be used with GL’ s agreement.

5.2 For high-strength and quenched and tempered
steels with a specified minimum yield strength
Rey > 400 N/mm?, the non-destructive test has to be
carried out at least 48 hours after the welding, unless
heat treatment has been carried out.

53 A round tensile test specimen is to be pre-
pared in every case where the mechanical properties
of the weld metal are inferior to those of the base
material.

54 The bending tests have to be performed,
depending of the specified minimum yield strength in
the range of 420 N/mm? up to 500 N/mm? using a
mandrel with a diameter of 5 times the specimen
thickness, and in the range above 500 N/mm? up to
690 N/mm?® using a mandrel with a diameter of 6
times the specimen thickness. The required bending
angleis 180 °.

55 For high-strength and quenched and tempered
steels, where the impact energy has been demonstrated
in transverse direction (CVN-T), the welding seam has
to be arranged parallel to the rolling direction of both
plates. The requirements for the impact energy and the
test temperature are the same as for the base material.

5.6 The results of the hardness test for high-
strength and quenched and tempered steels of a speci-
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fied minimum yield strength Re, > 400 N/mm? and
Ren <690 N/mm~ shall not exceed a hardness of
420 HV10.

5.7 For fillet welds on high-strength and
guenched and tempered steels with a specified mini-
mum vyield strength Re, > 460 N/mm? separately fillet
weld procedure tests are required using double-T joint
(cruciform) test specimens. If the fracture occurs in
the base material, at least the minimum tensile
strength of the base materia is to be achieved. If the
fracture occurs in the cross-section of the weld seam,
the tensile-shear strength is to be determined, taking
into consideration the actual cross-section of the weld
seam. Where necessary, the melting depth has to be
considered which exceeds the theoretical root point.
The mean tensile-shear strength determined in the
weld seam cross-section shall be at least 80 % of the
tensile strength of the base material used.

5.8 For the range of application see Section 9.

6. Austenitic stainless (clad) and austenitic-
ferritic (duplex) steels

If no further statements are made regarding welding
procedure tests in the following, the Rules Chapter 1 —
General Requirements, Proof of Qualifications, Ap-
provals, Section 4 or respectively the standards of
series EN 1SO 15614 are applicable.

6.1 For welding procedure tests for austenitic
stainless steels for liquefied natural gas tanks see GL
Rules | — Ship Technology, Part 1 — Seagoing Ships,
Chapter 6 — Liquefied Gas Carriers.

6.2 The minimum properties specified in Chapter
1 — General Requirements, Proof of Qualifications,
Approvals, Section 5, for the testing of welding con-
sumables and auxiliary materials shall be met for butt
weld specimens. In the case of joints between different
types of stedls, the strength values of the base material
which has the lower strength, shall be used.

6.3 Unless otherwise agreed in an individua
case, a bending mandrel diameter of three times the
specimen thickness may be used for the bending test
and a test temperature of minus 30 °C for the notched
bar impact test performed on austenitic-ferritic (du-
plex) steels. For austenitic stainless materials normally

no notched bar impact tests have to be performed
unless the qualification of the welding procedures is
necessary for a low temperature application. Hardness
test for austenitic stainless materials have normally not
to be performed as well. For such materials, dye pene-
tration tests have to be carried out.

6.4 Depending on the field of application or if
required for the base material, additional corrosion
protection tests have to be performed within the scope
of welding procedure tests, e.g. testing of resistance
against intergranular corrosion.

6.5 For test specimens of austenitic-ferritic (du-
plex) steels a determination of the ferrite content is
additionally necessary, which should not be less than
30% in both the welding material and in the heat
affected zone.

7. Aluminium alloys

If in the following no statements are made for welding
procedure tests, the requirements of the Rules in
Chapter 1 General Requirements, Proof of Qualifica-
tions, Approvals, Section 4 or respectively the stan-
dards given in EN ISO 15614-2 are applicable.

7.1 For welding procedure tests and tests on
production specimens relating to aluminium alloys,
the values specified in Table 1.5 shall be used as stan-
dard values for butt weld specimens taken from 5000
and 6000 series alloys as stipulated in the GL Rules
for Materials. Alloys of the 5000 and 6000 series
separately to be qualified within the scope of welding
procedure tests. Welding procedure tests on materials
of higher strength in each of the 5000 and 6000 series
include materials of a lower strength. In no case the
tensile strength of the specimens shall not be less than
the minimum stipulated value for the base material in
its "soft" condition. During design and dimensioning
operations, these differing values have to be consid-
ered, where applicable. The stipulated tensile strength
values apply to test specimens retaining the weld rein-
forcement. Other aluminium alloys shall be classified
in analogous manner, and the requirements for this are
specified on a case-by-case basis under consideration
the characteristics of the base material and the joint
efficiency factors stipulated in EN 1SO 15614-2.
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Tablel5 Requirementsapplicableto aluminium alloys
Base material Welded joints*
0,2 %-proof Tensile Bending Bending elongation
Alloy no. Material designation stress® strength angle?
[N/mm?] [N/mm?] [degree] [%6]

EN AW-5083 AlMg4,5Mn0,7 125 275

EN AW-5086 AlMgad 100 240

EN AW-5383 AIMg4,5Mn0,7mod. 145 290 18

EN AW-5754 AIMg3 80 190

EN AW-5059 AIMg5,5Mn0,8ZnZr 160 330 160

EN AW-6005A AISIMg(A) 115 170

EN AW-6061 AIMgSilCu 115 170 10

EN AW-6082 AlSIIMgMn 125 185
1 Using aweld consumable of a quality grade in accordance with the base material according to Chapter 1, Section 5, J.
2 Asfar as established (on additional samples which are to be agreed).
3 Bending mandrel-@ to be selected depending on the material group and condition according EN 1SO 15614-2.

7.2 The required bending angle of 180° under the
test conditions specified in EN 910/ISO 5173 is
deemed to have been attained when the specimen has
been forced between the supporting rolls to the mini-
mum length specified in this standard. The required
bending elongation shall be attained before the first
incipient crack appears. Minor pore exposures or the
like, up to a maximum length of 3 mm, may be toler-
ated. The fracture surfaces of ruptured test specimens
shall be evaluated.

7.3 If fillet welding is applicable during the fab-
rication, separately fillet weld procedure tests are
required using double-T joint (cruciform) test speci-
mens. If the rupture occurs in the base material, at
least the minimum tensile strength of the base material
in its ,soft* condition has to be achieved. If the rup-
ture occurs in the cross-section of the weld seam, the
tensile-shear strength has to be determined, taking the
actual cross-section of the weld seam into considera-
tion. Where necessary, the melting depth which ex-
ceeds the theoretical root point has to be considered.
The mean tensile-shear strength determined in the
weld seam cross-section shall be at least 60 % of the
tensile strength of the used base material. Necessary
margins (if this value is not attained) have to be con-
sidered for the dimensioning of fillet joints.

7.4 For the welding procedure tests and tests on
production specimens relating to aluminium alloys,
unless otherwise stipulated in individual cases, the

notch impact toughness test may be omitted. The
requirements applicable to low temperature applica
tions will be separately specified.

8. Other materials or welding processes

The requirements applicable to other materials or
other test methods will be determined on a case-by-
case basis in a manner analogous to that applied to the
materials covered earlier, on the basis of their chemi-
ca composition, mechanical properties and other
characteristics of the base materials and with due
regard for the anticipated operating conditions, such as
the lowest anticipated service temperature (design).

9. Scope of application

9.1 General

All the conditions of validity stated below have to be
met independently of each other.

9.2 Changes outside of the ranges specified and
approved by GL require a new welding procedure test.

9.3 Shop primers may have an influence on the
quality of fillet welds. Therefore they have to be taken
into account for the testing. Welding procedure quali-
fication with shop primer will qualify those without
shop primer, but not vice versa.
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9.4 Base metal

9.4.1 Normal- and higher strength hull struc-
tural steels

The strength level (--, ... 32, ...36, ...40) and the
toughness grade (A/A..., B, D/D..., E/E..., F...) of
the specimen are decisive for the scope of application.

a)  For each strength level, welding procedures are
considered applicable to the same and lower
toughness grades as the tested one.

b) For each toughness grade, welding procedures
are considered applicable to the same and two
lower strength levels as the tested one.

c¢) For applying the above @) and b) to high heat
input processes above 50 kJ/cm, e.g. the two-run
technique with either submerged arc or gas
shielded metal arc welding, electro dag and
electro gas welding, welding procedure is appli-
cable to that toughness grade tested and one
strength level below.

If steels used for construction are supplied with differ-
ent delivery conditions as those tested, GL may re-
quire additional tests. Welding procedure tests of
thermo-mechanically rolled (TM) steels do not include
normalised steels, however vice versa.

9.4.2 High strength (quenched and temper ed)
steelswith Rey > 400 N/mm?

a)  For each strength level, welding procedures are
considered applicable to the same and lower
toughness grades as the tested one.

b) For each toughness grade, welding procedures
are considered applicable to the same and one
lower strength level as the tested one.

c) The approva of quenched and tempered steels
does not qualify thermo-mechanically rolled
steels (TMCP steels) and vice versa.

9.4.3 WeldableC and C-Mn hull stedl forgings

a)  Welding procedures are considered applicable to
the same and lower strength level as the tested
one.

b) The approval of quenched and tempered hull
steel forgings does not qualify other delivery
conditions and vice versa. These have to be
tested and qualified separately.

9.4.4 Weldable C and C-Mn hull steel castings

a)  Welding procedures are considered applicable to
the same and lower strength level as the tested
one.

b) The approval of quenched and tempered hull
steel castings does not qualify other delivery
conditions and vice versa. These have to be
tested and qualified separately.

95 Thickness

95.1 The qudification of a WPS carried out on a
test assembly of thickness t is valid for the thickness
range givenin Table 1.6.

9.5.2 In addition to the requirements of Table 1.6,
the range of approval of throat thickness “a’ for fillet
weldsisto be asfollows:

— snglerun: “0.75xa to“1.5xa’
- multi-run: as for butt welds with multi-run (i.e.
a=t)

9.5.3  For the vertical-down welding, the test piece
thickness “t” is always taken as the upper limit of the
range of application.

9.5.4  For unequal plate thickness of butt welds, the
lesser thickness is the ruling dimension.

Tablel.6  Approval range of thicknessfor butt and filled welds
Range of approval*
Thlckn?(sr:rfnt)?t piece Butt weldswith singlerun or single| Butt weldswith multi-run and
run from both sides fillet welds’
3<t<12 0,7xtto 1,1xt 3to2xt
12 <1< 100 0,7xt to 1,1t 05xtto 2xt
(max. 150 mm)

the individual welding process.

particular weld shapes.

For multi process procedures, the recorded thickness contribution of each processis to be used as abasis for the range of approval for

For fillet welds, the range of approval isto be applied to both base metals (web and flange thickness)
For high heat input processes over 50 kJ/cm, the upper limit of range of approval istobe 1.0 x t.
T-butt welds arein general qualified by butt welds. GL may additionally require welding procedure tests as T-joint welds, e.g. for
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9.55 Notwithstanding the above, the approval of
maximum thickness of base metal for any technique
has to be restricted to the thickness of test assembly if
three of the hardness values in the heat affected zone
are found to be within 25 HV of the maximum permit-
ted, as stated in 4.2.2.7, 4.3.3.5 and 5.6.

9.6 Welding positions

Approval for atest made in any position is restricted
to that position. To qualify a range of positions, test
assemblies have to be welded for highest heat input
position (normally vertical-up position (PF)) and low-
est heat input position (normally horizontal -vertical
(PC)). The vertical-down welding position (PG), in
general, has to be tested separately.

9.7 Welding process

9.71 The approval is only valid for the welding
process(es) used in the welding procedure test. A
change from a multi-run to asingle run is not allowed.

9.7.2 For multi-process procedures, the welding
procedure approval may be carried out with separate
welding procedure tests for each welding process. It is
also possible to make the welding procedure test as a
multi-process procedure test. The approval of such a
test is only valid for the process sequence carried out
during the multi-process procedure test.

9.7.3 In genera, full mechanized and automatic
(robot) welding procedures have to be qualified sepa-
rately from the semi-automatic welding procedures.

9.8 Welding consumables

Welding consumables and auxiliary materials may be
replaced by other equivalent, suitable, with corre-
sponding quality grade and with GL approval, if thisis
explicitly stated in the welding procedure approval .

929 Heat input

9.9.1 The upper limit of heat input approved is
25 % greater than that used in welding the test piece or
55kJcm whichever is smaller, except that the upper
limit is 10 % greater than that for high heat input proc-
esses over 50 kJ/cm.

9.9.2 The lower limit of heat input approved is
25% lower than that used when welding the test
piece.

9.10 Preheating and inter pass temper ature

9.10.1 The minimum preheating temperature has not
to be less than that used in the beginning of the weld-
ing of the test piece. If necessary, for the higher range
of thicknesses, the specification of the preheating
temperature may be increased. For the necessity and
amount of preheating see Chapter 2 — Design, Fabrica-
tion and Inspection of Welded Joints, Section 3.

9.10.2 The maximum interpass temperature has not
to be higher than that used when welding the test
piece. The standard values for the maximum interpass
temperature according to Chapter 2 — Design, Fabrica-
tion and Inspection of Welded Joints, Section 3 have
to be observed.

9.11 Post-weld heat treatment

The heat treatment used in the qualification test has to
be maintained during manufacture. The holding time
may be adjusted as a function of thickness. Further
notes with reference to post-weld heat treatment see
Chapter 2 — Design, Fabrication and Inspection of
Welded Joints, Section 3.

9.12  Typeofjoint

9.12.1 The range of approval depending on type of
welded joints for test assembly is shown in Table 1.7.

9.12.2 A qudlification test performed on a butt weld,
if no shop primers are overwelded, will also qualify
for fillet welding within the thickness ranges specified
for fillet welds specified in 9.5.2 above.

Additional qualification tests, e.g. for T-joints, may be
required by GL, e.g. if the edge preparation (root gap,
included angle) has been changed and alack of fusion,
insufficient penetration or a negative influence on the
mechanical-technological properties cannot be ex-
cluded.

Tablel.7 Range of approval for type of welded joint
Type of welded joint for test assembly Range of approval

_ with backing A |A,C,D

one side

. without backing B |A,B,CD
Butt welding

. with gouting Cc |C

both side

without gouting D |C,D






