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On the other remaining section, the weld on the second side
is to be gouged or machined and the section fractured using
the same procedure. The fractured surfaces are to be exam-
ined and there is to be no evidence of incomplete penetration
or internal cracking and they are to be reasonably free from
porosity.

B 600 Covered electrodes for gravity or contact
welding

601 Where an electrode is submitted solely for approval
for use in contact welding using automatic gravity or similar
welding devices, deposited metal tests, fillet weld tests (see
500) and, where appropriate, butt weld tests similar to those
for normal manual electrodes are to be carnied out using the
process for which the electrode is recommended by the ma-
nufacturer.

Where an electrode is submitted for approval for use in
contact welding using automatic gravity or similar welding
devices in addition to normal manual welding, fillet weld
and, where appropriate, butt weld tests, using the gravity
or other contact device as recommended by the manufac-
turer, are to be carried out in addition to the normal approval
tests.

Preparation of test assembly:
The fillet welding is to be carried out using the welding
process recommended by the manufacturer, with the longest

size of the electrode manufactured. The manufacturer's re-

commended current range is to be reported for each elec-
trode size.

B 700 Deep penetration electrodes

701 Deep penetration electrodes will be approved as grade
1 electrode only. The suffix DP will be added.

702 If an electrode approved as a normal penetration
electrode is alsc desired approved as a deep penetration
electrode for downhand butt welding and horizontal-vertical
fillet welding, the additional tests given below are to be
carried out.

703 When a manufacturer states that an electrode having
deep penetrating properties, also can be used for downhand
butt welding of thicker plates with bevelled edges, the elec-
trode will be tested as a normal penetration electrode and the
full series of tests in the downhand position are to be carried
out, together with the deep penetration tests given below.

704 When an electrode is recommended for deep pene-
tration welding of butt joint and horizontal-vertical fillets
only, the tests given below are required.

Preparation of butt weld test assemblies:

Two plates of thickness equal to twice the diameter of the
core of the electrode plus 2 mm are to be butt welded, with
one downhand run of welding from each side, see Fig.5.

The joint edges are to be prepared square and smooth. The
gap is not to exceed 0,25 mm after the tack welding.

The test assembly is to be welded with and 8 mm diameter
electrode or the largest size manufactured if this is less than
8 mm.

Butt weld test specimens:

Two transverse tensile, two bend (one face and one root
bend) and three impact test specimens are to be taken from
each test assembly as shown in Fig.5.

The test specimens are to be prepared according to A700.
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Deep penetration butt weld tests

Butt weld test requirements:
The transverse tensile strength is not to be less than 400
N/mm?.

The bend. test specimens can be considered as complying
with the requirements if, after bending, no crack or defect
having any dimensions exceeding 3 mm can be seen on the
outer surface of the test specimen.

The average impact value for the three specimens taken
from the centre of the weld is not to be less than 47 J at
+20°C.

Preparation of fillet weld test assemblies:

A fillet weld test assembly is to be prepared as shown in
Fig.6. The welding is to be carried out in one run for each
fillet weld, with plate A in the horizontal plane during wel-
ding. The leagth of the fillet weld is to be 160 mm and the
gap between the plates is not to exceed 0,25mm.

One side is to be welded with 4 mm diameter electrode and
the second side is to be welded with the maximum size of
electrode manufactured. The welding current used is to be
within the range recommended by the manufacturer and the
welding is to be carried out using normal welding practice.

The welded assembly is to be cut by sawing or machining

about 35 mm from the ends of the fillet welds and the joints
are to be ground, polished and etched.

Fillet weld test requirements:

The welding of the fillet made with a 4 mm diameter elec-
trode is to show a penetration of 4 mm, see Fig.6, and the
corresponding penetration of the fillet made with the maxi-
mum size electrode is to be reported.
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Deep penetration fillet weld test
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B 800 Annual tests

|
801 Covered electrodes for normal and fillet welding are
to be tested as follows:

Two all-weld metal test assemblies are to be prepared in
accordance with 200. The extent of testing and mechanical
requirements are to be as given in 200.

These requirements also applies to electrodes which are ap-
proved for fillet welding only.

802 Covered electrodes for gravity or contact welding are
to be tested as follows:

One deposited metal test assembly using the gravity or other
contact device as recommended by the manufacturer is to
be prepared. If this electrode is approved also for normal
manual arc welding, the annual test is to be performed ac-
cording to 801.

803 Covered electrodes for deep penetration are to be
tested as follows:

Two plates are to be prepared as given in 700. One trans-
verse tensile test specimen, two bend (one face and one root)
test and three impact test specimens are to be prepared. At
each cut in the test assembly, the joints are to be examined
to ensure that complete fusion has taken place.

804 For those electrodes which are approved for both
normal penetration welding and for deep penetration wel-
ding in the downhand position, deep penetration weld tests
are to be carried out in addition to the deposited metal tests
for normal penetration.

Annual test requirements:

The tensile strength, yield stress, elongation and impact test
results are all to comply with the requirements for initial
approval tests.

Additional tests:
If any of the above tests fails, re-testing is to be carried out
in accordance with A900.

B 900 Upgrading

901 An approved electrode may be granted a higher grade
than that initially granted, provided that impact testing is
carried out with satisfactory results at the temperature spec-
ified for the higher grade. However, for upgrading from
grade 1 to grade 3, or from any grade to grade 2, 3, 4, 5
Y H15/Y H10/Y HS and 2, 3, 4 Y40 H15/Y H10/Y HS5,
impact tests are to be carried out on specimens taken from
butt weld test assemblies (downhand, horizontal-vertical,
vertical or overhead as applicable), in addition to the normal
requirements for annual testing. Upgrading of electrodes
from grade H15 to grade H10 or H5 may also be consid-

ered, provided that hydrogen tests are carried out in ac-
cordance with 400. Welding consumables which have not
previously been subjected to a hydrogen test, are to be tested
according to 400 when upgrading to the grades 2, 3, 4, 5
Y H15/Y H10/Y HS and 2, 3, 4 Y40 H15/H10/H5 is ap-
plied for.

- C. Wire/Flux Combinations for Submerged Arc

Welding

C 100 General

101 Wire/flux combinations will be divided into the fol-
lowing grades: .

— for normal strength steels: I, II and III

— for high strength steels with minimum yield strength up
to 355 N/'mm* I Y, IY, IIIY,IVYand VY

— for high strength steels with minimum yield strength up
to 390 N/mm*: II Y40, III Y40 and IV Y40

Approval will be considered subject to compliance with the
specified tests and requirements in 200 and 300.

102 The tests are intended for automatic single or multiple
electrode submerged arc welding and the combinations are
divided into the following categories:

— for use with the multi-run technique
— for use with the two-run technique.

The suffixes T, M or TM will be added to the grade mark
to indicate two-run technique, multi-run technique or both
techniques, respectively.

When a manufacturer states that a particular wire/flux com-
bination is suitable for welding with both techniques, both
series of tests are to be carried out. .

C 200 Multi-run technique

201 Where approval for use with multi-run technique is
requested, all-weld-metal and butt-weld tests are to be car-
ried out as specified in 202 and 203.

202 All-weld-metal tests are to be performed as follows:

Preparation of test assembly: :
One all-weld-metal test assembly is to be welded in the
downhand position as shown in Fig.7.

The direction of deposition of each run is to alternate from
each end of the plate. After completion of each run, the flux
and welding slag is to be removed. Between each run, the
assembly is to be left in still air until it has cooled to 250°C,
the temperature taken in the centre of the weld on the sur-
face of the seam. The thickness of each layer is not to be less
than the diameter of the wire, nor less than 4 mm.

Test specimens:
Two longitudinal tensile and three impact test specimens are
to be taken from the test assembly as shown in Fig.7.

The test specimens are to be prepared according to A700.

Test requirements:
The test results are to comply with the requirements given
in Table C1. '
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Multi-run weld. All-weld-metal test

Chemical analysis:

The chemical analysis of the deposited weld metal is to be
supplied by the manufacturer and is to include the content
of all significant alloying elements.

203 Butt weld tests are to be performed as follows:

Preparation of test assemblies:
One butt weld test assembly is to be welded in the downhand
position as shown in Fig.8.

The welding is to be carried out by the multi-run technique
and the welding conditions are to be the same as those
adopted for the deposited metal test assembly.

Table C1
Tensile test Impact test
Grade Rm, Rea, As z Temperature *C kv.J.
2 minimum, .. emperature minimum
N/mm N/mm?2 minimum, % % average
I 20
I 400560 305 0
11T —20
1Y 20
ny: 0 34
my 490—660 375 D —20
vy —40
\'A ¢ —60
H Y40 -0
IIT Y40 510—690 400 —20 41
IV Y40 —40
1) Reduction of area to be reported for information.

The back sealing run is to be applied in the downhand po-
sition after cutting out the root run to clean metal.

Test specimens:

Two transverse tensile, four bend (two face and two root
bend) and three impact test specimens are to be taken from
the test assembly as shown in Fig.8.

The test specimens are to be prepared according to A700.
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Multi-run weld. Butt weld test

Test requirements:

The test results are all to comply with the requirements given
in Table C2. The position of fracture in the transverse tensile
test is to be reported. The bend test specimens can be con-
sidered as complying with the requirements if, after bend-
ing, no crack or defect having any dimensions exceeding 3
mm can be seen on the outer surface of the test specimen.
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Table C2
Tensile test Impact test
KV, J,
Grade .R‘“’ Temperature .
ruimups, °C minimum
Nimm average
I 20 '
11 400 0
I —20
1Y 20 34
'y 0
Yy 490 —20
vy —40
A\ ¢ —60
11 Y40 0
IIT Y40 510 —20 41
IV Y40 —40

C 300 Two-run technique

301 Where approval for use with two-run technique is re-
quested, two butt weld test assemblies are to be prepared.

When a wire/flux combination is submitted for approval for
use with the two-run technique only, no deposited metal test
1s required. In this case approval tests are limited to the butt
weld tests described hereafter.

Preparation of test assemblies:
Two butt-weld test assemblies are to be prepared, using the
following thicknesses:

—for grades I and IY 12—15 mm and 20—-25

mm
—for grades Il to VY 20—25 mm and 30—35
mm A
—for grades II Y40 to IV Y40 20—25 mm and 30—35
mm

The maximum diameter of wire, grades of steel plate and
edge preparation to be used are to be in accordance with that
shown in Fig.10. Minor deviations from the stipulated edge
preparation may be accepted, if requested by the manufac-
turer. The root gap is not to exceed 1 mm. Each butt weld
is to be welded in two runs, one from each side, using am-
perage, voltage and travel speed in accordance with the re-
commendations of the manufactur er and normal good
welding practice. After completion of the first run, the flux
and welding slag are to be removed and the assembly is to
be left in still air until it has cooled to 100°C, the temper-
ature taken in the centre of the weld, on the surface of the
seam.

Test specimens: .

Two transverse tensile, two bend (one from each side
welded) and three impact test specimens are to be taken from
each test assembly as shown in Fig.9.

When approval is required for two-run technique only, one
longitudinal tensile test specimen is also to be machined
from the thicker plate tested as shown in Fig.9.

This tensile test specimen is to be cut with the longitudinal
axis coinciding with the centre of the weld about 7 mm be-
low the plate surface on the side from which the second run
is made.

The impact test specimens are to be machined from each
welded assembly from the positions and with the orientations
shown in Fig.11. The test specimens are to be prepared ac-
cording to A700.
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Fig. 9
Two-run weld. Butt weld test

Test requirements:

The test results are all to comply with the requirements given
in Table C1 for the longitudinal tensile test specimens and
Table C2 for the transverse tensile and impact test speci-
mens. The bend test specimens can be considered as com-
plying with the requirements if, after bending, no crack or
defect having any dimensions exceeding 3 mm can be seen
on the outer surface of the test specimen.

C 400 Annual tests

401 Wire/flux combinations approved are to be subjected
to at least the following tests:

Multi-run technique: :
One all-weld-metal test — one tensile and three impact tests.

Two-run technique:

One butt-weld test, plate thickness 20 mm minimum — one
transverse tensile, two bend and three impact tests. One
longitudinal tensile test is also to be prepared for wire/flux
combinations approved solely for the two-run technique.

402 The preparation of the test assemblies and the me-
chanical requirements are to be in accordance with the re-
quirements for the initial approval tests.

C 500 Upgrading

S01  An approved wire/flux combination may be granted a
higher grade than that initially granted, provided that impact
testing 1s carried out with satisfactory results at the temper-
ature specified for the higher grade. However, for upgrading
from grade I(T/M) to grade III(T/M) or from any grade to
grade II Y(T/M) to V Y(T/M) and II Y40(T/M) to IV
Y40(T/M), impact tests are to be carried out on specimens
taken from butt weld test assemblies in addition to the nor-
mal requirements for annual testing.
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Plate Typical edge Maximum Grade of Grade of steel
thick- preparation’ diameter wire/flux
ness of wire combination
(mm) (mm)
1 A
12-15 .
{ 1 | > 1Y A-32, A-36 D
oo 1 A
\('\7 II A
111 B, D or E
20-25 i ) / 12 mm j 6 Y A-32, A-36, A-40 D)
A-32, A-36, A-40D
r“ )l 1y D-32, D-36, D-40 D
110 ¢ " Any grade of
VY HT steel D
70 ) 1I : B,DorE
\(__\7/ 1 B,DorE
Y A-32, A-36, A-40D
14 D-32, D-36, D-40 D
30-35 — 7
14 my Any grade of
vy HT steel
70°
1) For tegzting of grade 1Y, IY, IIIY and IVY combinations, the tensile strength of parent plate material is not to be less than 490
N/mm?, and the chemical composition, including the refining element, should be reported for information.

Fig. 10

Two-run weld, butt weld test, root gap ¢ — 0,7 mm

D. Combinations for Use in One-side Automatic
Welding Processes

D 100 General

101 This welding process will be divided into the follow-
ing grades:

— for normal strength steels: 1, II and II1

— for high strength steels with minimum yield strength up
t0 355 N/mm% I Y, I Y, IIIY,IVYand VY .

— for high strength steels with minimum yield strength up
to 390 N/mm?: I Y40, III Y40 and 1V Y40.

Approval will be considered subject to compliance with the
specified tests and requirements in 200 and 300.

102 Separate tests are specified for:

— one-run welding
— multi-run welding (including two-run welding).

Information regarding joint design, wire diameter, number
of runs, tandem or multi-arc welding etc. is to be reported.

103 The welding conditions are to be the same as those
indicated for wire/flux combinations in C, with the amend-
ments and additions made in 200 to 800.

D 200 One-run welding

201 Preparation of test assemblies:
Two test assemblies with 12—15 mm plate thickness are to
be made. If a shipyard intends to apply the tested combina-

tion for one-side, one-run welding on thicker plates, special
procedure tests are to be carried out on the thickest plate
intended welded with this technique.

Test specimens:
The number of test specimens are to be as stipulated in 500
and as shown in Fig.12.

Test requirements:
The test results are all to comply with the requirements given
in Table D1.

0-35

Fig. 11
Two-run weld. Impact tests
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Fig. 12
One-side automatic welding, test assembly and location of spe-
cimens

D 300 Multi-run welding
301 -

Preparation of test assemblies:

Two test assemblies, one assembly with 15—25 mm plate
thickness and one with 35 mm thickness, are to be made as
shown in Fig.12.

Test specimens:
The number of test specimens are to be as stipulated in 500
and as shown in Fig.12.

Test requirements:
The test results are all to comply with the requirements given
in Table D1.

D 400 One-and multi-run welding

401 Preparation of test assemblies:

One test assembly with 15 to 25 mm plate thickness is to be
welded by one-run welding technique and one is to be
welded with 35 mm thickness by multi-run technique.

Test specimens:
The number of test specimens are to be as stipulated in 500
and as shown in Fig.12.

Test requirements:
The test results are all to comply with the requirements given
in Table D1.

D 500 Testing

501 Mechanical test specimens:

One longitudinal tensile, two transverse tensile, four trans-
verse bend test (two face and two root bend) and six impact
(three from the face side and three from the root side) test
specimens are to be taken from each welded test assembly
as shown in Fig.12.

The test specimens are to be prepared according to A700.

Macro- and microstructure:

One photomicrograph from the fusion zone of the thickest
test assembly (one- or multi-run) is also to be forwarded for
consideration.

Chemical analysis:
The chemical analysis of the deposited weld metal is to be
supplied by the manufacturer and is to include all significant
alloying elements.

D 600 Requirements

601 The test results are all to comply with the require-
ments given in Table D1. The position of fracture in the
transverse tensile test specimens 1s to be reported. The bend
test specimens can be considered as complying with the re-
quirements if, after bending, no crack or defect having any
dimensions exceeding 3 mm can be seen on the outer surface
of the test specimen.

Table D1
Tensile test Impact test
Longitudinal KV J
Grade Transverse Rm, ReH, A Temperature o
minimum, minimum, 05 °C munimum
Nimm N/mm minimum, % average
I 20
11 400 400—560 305 0
111 ' —20
1Y 20 .
ny 0 34
110 ¢ 490 490—660 375 22 —20
vy —40
VY —60
11 Y40 0
IIT Y40 510 510—690 400 —20 41
IV Y40 —40

D 700 Annual tests

701 Combinations approved for one- or multi-run welding
are to be tested as follows:

One test assembly with 12—25 mm plate thickness as shown
in Fig.12 is to be welded.

DET NORSKE VERITAS
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When a combination is approved for both one- and multi-run
welding, the the test assembly is to be welded with the one-
run technique.

702 One longitudinal and one transverse tensile test speci-
men, to bend (one face and one root bend) and six impact
test specimens (three root and three face) are to be taken
from the test assembly as shown in Fig.12.

703 The preparation of the test assemblies and the me-
chanical requirements are to be in accordance with the re-
quirements for the initial approval tests.

{

D 800 Upgrading

801 An approved combination may be granted a higher

grade than that initially granted, provided that impact testing
i1s carried out with satisfactory results at the temperature
specified for the higher grade. . However, for upgrading
from grade I(T/M) to grade III(T/M) or from any grade to
grade II Y(T/M) to V Y(T/M) and II Y40(T/M) to IV Y40
(T/M), impact tests are to be carried out on specimens taken
from butt weld test assemblies in addition to the normal re-
quirements for annual testing.

E. Wires and Wire/Gas Combinations for Metal
Arc Welding

E 100 General

101 Wire/gas combinations, flux cored or flux coated
wires with or without shielding gas will be divided into the
following grades:

— for normal strength steels: I, II and III

— for high strength steels with minimum yield strength up
to 355 N/mm~ I Y, I Y, IIY,IVYand VY

— for high strength steels with minimum yield strength up
to 390 N/mm?: II Y40, III Y40 and IV Y40.

Approval will be considered subject to compliance with the
specified tests and requirements in 200 and 300.

102 The wires are divided into the following categories:

— for use in semi-automatic multi-run welding
— for use in automatic multi-run welding
— for use in automatic two-run welding.

For wires intended for automatic welding, the suffixes T,
M and TM will be added to indicate two-run, multi-run or
both welding techniques, respectively.

For wires intended for semi-automatic welding, the suffix S
will be added to the grade mark. :

For wires intended for both welding processes, the suffixes
will be added in combination.

103 The test assemblies are to be prepared by the relevant
welding technique for which approval is requested, how-
ever, where approval is requested for both semi-automatic
and automatic techniques, test assemblies need only be pre-
pared by the semi-automatic technique. If approval of auto-
matic two-run welding technique is requested, test
assemblies are also to be prepared by this technique.

104 Where applicable, the composition of the shielding gas
is to be reported. Unless otherwise agreed by the Society,
additional approval tests are required when the shielding gas

used is different from that used for the original approval

tests.

105 Flux cored or flux coated wires may, at manufactur-
er's option, be submitted to a hydrogen test as detailed in
A800, using the manufacturer's recommended welding con-
ditions and adjusting the deposition rate to give a weight of
weld deposit per sample similar to that deposited when using
manual electrodes.

Wires complying with our requirements stipulated in B400
will have the suffix (H15), (H10) or (HS) added to the grade
mark.

E 200 Semi-automatic multi-run welding

201 The term semi-automatic is used to describe processes
in which the weld is made manually by a welder holding a
gun through which the wire is continuously fed.

‘Where approval for use with semi-automatic welding is re-

quested, all-weld-metal and butt-weld tests are to be carried
out as specified in 202 and 203.

202 All-weld-metal tests are to be performed as follows:

Preparation of test assembly:
Two all-weld-metal test assemblies are to be welded in the
downhand position as shown in Fig.1.

One test assembly is to be welded using a wire of 2,4 mm

diameter or of the largest size manufactured and the other
using a wire of 1,2 mm diameter of of the smallest size
manufactured. Where wires are available in one diameter
only, one test assembly is sufficient.

The weld metal is to be deposited according to the practice
recommended by the manufacturer and the thickness of each
layer of weld metal is to be in the range of 2 mm to 6 mm.

Test specimens: .
One longitudinal tensile and three impact test specimens are
to be taken from each test assembly as shown in Fig.1.

The test specimens are to be prepared according to A700.

Test requirements:
The test results are all to comply with the requirements given
in Table E1.
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