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Preface

For the convenience of Chinese readers, DNV Shanghai Office has
arranged to translate some Chapters of our “ Rules for Classification of

Ships ” into Chinese and will publish them as English-Chinese edition

chapter by chapter. The current English version, which is the only authentic
version, must be followed where any discrepency exists.

The copyrights of this Chinese version belong to DNV. It should not be
‘copied'without permission from this Society. |
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CHANGES IN THE RULES

General

The present edition of the Rules includes additions and amendments
decided by the Board as of December 1995, and supersedes the
January 1994 edition of the same chapter.

The Rule changes come into force on 1st of July 1996.

This chapter is valid until superseded by a revised chapter. Sup-
plements will not be issued except for an updated list of minor
amendments and corrections presented in the introduction booklet.
The introduction booklet is normally revised in January and July
each year. |

Revised chapters will be forwarded to all subscribers to the Rules.
Buyers of reprints are advised to check the updated list of Rule
chapters printed in Pt.0 Ch.1 Sec.1 to ensure that the chapter is
current.

Main changes

¢ Sec.2 Welding Procedures and Approval of Welders

— Item B308 has been amended and extended to include extra high
strength steel.

— Item B903 has been amended and extended to include extra high
strength steel. New Figs. 10-12 have been added.

— Table B2 and B4 have been amended.

— A new table BS on range of approval for type of joint has been
added.

© Det Norske Veritas AS

— Table C2 has been amended.

— Item C210 has been amended.

— Table C3 has been amended.

— A new item C500 on HAZ softening has been added.

— A new table C4 has been added.

— A new item D on welding procedures, Ferritic Austenitic Stain-
less Steel (Duplex) has been added.

— Item E on approval of welders has been amended and extended.

¢ Sec.3 Welding Consumables

~— Item J101 has been amended and extended to include grade A
(From IACS UR W23).

— Item J103 has been amended.

-— Item J202 has been amended.

— Table J1 has been amended.

— A new table J2 on butt weld test requirements has been added.

— Item L201 on all-weld-metal tests has been amended.

— A new item L202 on butt weld tests for duplex stainless steel
wires has been added. :

— Item L401 has been supplemented with range of ferrite content.

— Item L501 on pitting and crevice corrosion resistance has been
amended.

Corrections and Clarifications

In addition to the above stated rule amendments, some detected er-
rors have been corrected, and some clarifications have been made
in the existing rule wording.

Computer Typesetting by Division Technology and Products, Det Norske Veritas AS

Printed in Norway by Det Norske Veritas AS January 1996
1.96.4500
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SECTION1
GENERAL REQUIREMENTS
Contents ufacturer is to certify that the welding consumables marketed
A. General under alternative brand names are identical with the con-
T Scope sumables tested for approval.
A 200 Basic requirements
A 300 :Welding shops and -contractors
A 400 |Wt:lding consumables B. Testing
B. Testing
B 100 General B 100 General
B 200 Tensile testing at ambient temperature 101 Testing of welds is to be carried out as specified in
B 300 Bend testing 200 to 300. Reference is also made to relevant paragraphs
» in Ch.1 Sec.2.
A. General B 200 Tensile testing at ambient temperature
201 For tensile testing of all-weld-metal and butt welds
A 100 Scope two different types of test specimens may be used, round test

101 This Chapter specifies the-requirements for welding
shops and -contractors, welders, welding consumables and
welding procedures in general as well as procedures and
methods for welding of clad steel plates and liquefied gas
systems.

A 200 Basic requirements

201 Welding of important structures: hull, superstructure -

and deckhouse, machinery ‘installations: boilers, pressure
vessels and pipe systems and equipments: sternframes, rud-
ders, rudder stocks and rudder horn are to be carried out by
approved welders, with approved welding consumables and
at welding shops and contractors recognized by the Society.
Manufacturers of boilers and pressure vessels Class I—II are
to obtain the approval according to a detailed programme,
available by the local surveyor.

A 300 Welding shops and -contractors

301 Welding shops and -contractors will have to prove
their qualifications for the welding operations in question.

302 It is assumed that the welding shops and -contractors
make use of the necessary equipment for carrying out in-
spection of the welding operations in a satisfactory manner.

303 Important welding operations are to be carried out
under daily supervision of an inspector, who has the expe-
rience and qualifications which enable him to judge this type
of yvg:lk. The work of each welder is to be regularly ex-
amined.

304 The welding shops and -contractors are to keep a card
index or register of all approved welders. The register is to
give information on training of the welders and date and
results of qualification tests. Information about the base
metal, type of welding consumable, joint design and welding
positions is to be stated in the event of re-qualification tests.
The surveyor is to be allowed to examine the register at any
time.

A 400 Welding consumables

401 Consumables for welding of ships, mobile offshore
units, fixed offshore installations and other structures in-
tended for classification are to be approved by the Society.

402 Type approval of welding consumables will be con-
sidered subject to compliance with the requirements given
in Sec.3.

403 All brand names under which a tested and approved
welding consumable is marketed, are to be registered by the
Society. In order to avoid duplication of tests, the man-

specimens or flat test specimens (see Fig.1) as described
below: .

A — Deposited metal tensile test

Normally, round test specimens with the following dimen-
sions are to be used:

-d =10 mm
Lo = 50 mm
L. = 60 mm
R=5mm

B — Butt weld tensile test for testing of the weld as a whole

Flat test specimens with the weld machined flush with the
surface of the plate, are to be used. The dimensions are to
be as follows: -

a = thickness of plate, t

b =25 mm

Lo = L = 3t or 2t + width of weld, whichever is the
greatest

R =25 mm

C — Butt weld tensile test

Flat test specimens with the weld machined flush with the
surface of the plate, are to be used. The dimensions are to
be as follows:

a = thickness of plate, t
b =30mm
L, = 6 mm + width of weld + 6 mm
R = 50mm
So
R » / d
iy
i
i Round
So :
a
RA / b
7/ —
J_ !
Lo H Flat
l-c Ll
Fig. 1

Tensile test specimen
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B 300 Bend testing 302 When the wrap around bend test, exemplified in

301 Flat bend test specimens, as given in Fig.2 are to be is used, e.g. for the side bend test of a weld, the len;
used. Edges on tension side to be Bunded to 5 radius of 1 the test specimen has to be greater than the length 11a s
to 2 mm. in Fig.2. _
303 For butt weld bend test specimens, the weld is
machined flush with the surface of the plate.

; b 304 For transverse face-bend and root-bend test spec
r——‘l for butt weld test the dimensions are to be as follows:

a a = as rolled thickness t of the plate
1-2 mm 1-2mm b =30mm

11a .
(~ 9a+D) , If the as rolled thickness t is greater than 25 mm, it m

reduced to 25 mm by machining on the compressiol
of the test specimen.

Fig. 2 . .
Blgnd test specimen 305 For transverse side-bend test specimens for but

test the dimensions are to be as follows:

a = 10mm
b = as rolled thickness t of the plate

If t > 40 mm, the side-bend test specimen may be
vided, each part being at least 20 mm wide.

306 When a longitudinal face-bend or root-bend we
is required, a test specimen according to an appr
standard will be accepted.

v

Fig. 3
Wrap around bend test
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B 300 Wikl

301 RORALNEE 2 P AR 25 it 5. 2T AR 4R N T
BN 1-2mm KR

R

L 1-2mm
11a
" (~ %a+D)

2 ity

2
2
B3 BREHR

302 MRAMAE 3 FURKMREES KRN AT REME S
i iRet), EAKERATE 2 FiAsKE 1a.

303 T XTERAT iR, BIRLN YL TR SHAREST
.

304 T xR FABE M IE TR R TR, HR
MEMT:

a  =ARHELBEE

b  =30mm ,
WELHIERE t KT 25 mm, WRIXHEARA 2 EmEATHUN L,

#IFEWMAE] 25 mm .

305 ST AR ANRENETEE HRTRENT:
a  =10mm

b =RMELHIEE

Mt > 40mm, WERHETLRF, SREEZEDH 20mm.

306 MERMEAMBAELA R ETRREREN, AFRAR
A HIRIARHE R . "

P T X BT
&x 1 %

wEE |-
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' SECTION 2
WELDING PROCEDURES AND APPROVAL OF WELDERS

Contents

General
100 Scope
200° Definitions

Wel&ing Procedures, Steel

100 Welding procedure specification, WPS

200 ~ Welding procedure qualification test, WPQT
300 WPQT for butt welds on plates

400 WPQT for butt welds on tubes

500 WPQT for full penetration T-, Y-, and K- joints
600 WPQT for tubular joints

700 WPQT for fillet welds

800 Retesting

900 Validity of qualified welding procedures -

1000 Welding procedure qualification record, WPQR
1100 WPQT for liquefied gas systems

. Welding Procedures, Aluminium

100  General

200 WPQT for butt welds

300 WPQT for fillet welds

400 Retesting

500 HAZ softening adjacent to welds

. Welding procedures, Ferritic-Austenitic Stainless Steel (Du-
plex)

100  General

200 Additional testing

300 Validity of a qualified welding procedure

. Approval of Welders

100 General

200 Standards for approval testing
300 Certification

mmmEm Yoo ®© ooaoan PO OXIDHIE B> P

A. General

A 100 Scope

101 This Section specifies the requirements for welding
procedures and welding procedure qualification tests as well
as approval of welders.

A 200 Definitions

201 Welding procedure specification (WPS): A specifica-
tion of materials, detailed methods, practices and parameters
employed in the welding of a particular joint.

202 Welding procedure qualification test (WPQT): A test
carried out in order to demonstrate that a weld made ac-
cording to a specific procedure specification meets the given
requirements.

203 Welding procedure qualification record (WPQR): The
record of the actual parameters employed during welding
of the qualification test piece, and results from the non-des-
tructive testing and mechanical testing.

204 Non-destructive testing (NDT): Visual inspection, ra-
diographic testing, ultrasonic testing, magnetic particle test-
ing, penetrant testing and other non-destructive methods for
revealing defects and irregularities.

B. Welding Procedures, Steel

. B 100 Welding procedure specification, WPS

101 WPS subjected to approval is to contain as a minimum
the following information as relevant for the welding opera-
tion:

— material: standard, grade and modification

— nominal thickness/diameter range (dimensions)

— welding process

— joint/groove design

— ‘welding position and direction

— welding consumables: trade name, electrode/wire diam-
eter, shielding gas, flux and recognized classification

— welding sequence (number and order of passes/layers)

— welding parameters: voltage, current, polarity and wel-
ding speed

— preheat and interpass temperature

— post weld heat treatment.

B 200 Welding procedure qualification test, WPQT

201 When WPQT is required, the tests must be performed
in the environment applicable to the actual production and
meet the specified minimum requirements prior to com-
mencing the production welding.

202 The qualification test is to be witnessed by the sur-
veyor.
B 300 WPQT for butt welds on plates )

301 The test assembly consists of two plates welded to-
gether. As far as possible the plates are to have a size which
can simulate the heat transfer during the production welding.

For manual or semiautomatic welding, a test assembly ac-
cording to Fig.1 is to be carried out with:

Imin = 300 mm-
Lmin= 350 mm

For automatic welding, the dimensions are to be:

400 mm
1000 mm

Imin
Lmin
Edge preparation and fit-up are to be as detailed in the WPS.

The plates are to be joined and held by tack welds to provide
the correct gap for the edge preparation used.

50 mm of each end of the test piece is to be discarded.

302 NDT is to be carried out in accordance with the spe-
cification given for the production welding in question. The
extent of the testing is to be as follows:

— 100 % visual inspection

— 100 % radiographic. or ultrasonic testing ,

— 100 % surface crack detection (dye penetrant or magnetic
particle testing)

The soundness of the weld is to comply with requirements
given in the relevant parts of the Rules.

303 The following mechanical tests are required from each
assembly (see Fig.2):

— 1 tensile test (flat specimen transverse to the weld)

DET NORSKE VERITAS
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215
B ®
b 110
100 EFAREE
200" EX
FHEETE

100 HETEHE WPS

200 BEITZAKAR, WPQT
300 HRTHEIRLE WPQT

400 EHXTEIREE WPQT

500 BB T-, Y- K-BHEELE WPQT
600 ‘EREELH WPQT

700 AR WPQT

800 EERAR '

900 AHEBEIZMBMASH
1000 HETZAHICHE, WPQR
1100 BALSERLGH WPQT

mmEE E OO 0000 0 WWwWwwwwwowwwo w > >

. BHMREETE

100 —AREEK

200 XTEEIREEAY WPQT

300 HEARLEH WPQT

400 EERR

500 4RiTRSERIML M X (HAZ)R KL
. BRE-RRACUB)ASERBET

100 —mER

200 BINRL

300 SRIBELZMNARYE

BITHBAT

100 —EKR

200 AR[RIEHIRAE

300 #EH

A i# 0
A 100 BSRSEE

101 FHAETEATEELLHEETL L AHARMU LN
BTIARTRER.

A 200 EX

201 BETZAB(WPS): MEEREELRANSH. B
Tk BREMESHSBBE.

202 BETZAHRE(WPQT):

FELH B4R M T Z AR HT R ERLF SR EERM#T
HikEe.

203 BEIZAHICFR(WPQR) :
ERH A REA R AN SRSBEFMEHRFGIRR R
BRI R. ‘

{85 T 2 FNHE TR T

204 EHEGRBNOT): BUAR, BHREHRR, @
AR, BBEGRE, BEXBME AR SRR
BEERYJ7 k.

B. WHEEIE

B 100 JRETEHE WPS

101 AR WPS BN AAHE TR SRR XM R:

— Bk RME. FEMAE

— R EE/EERE(R )

— BEIZ

— kOt

— BREACERSE :

— R Wi BAMRLER, RS ERRAET
S

— JRENUFORIE/IR R AR BFNF)

— BESY BE. BN RETREEE

— FHRABEERE

— RE#LRE.

B 200 BEIZSHKRK, WPQT

201 HERFIT WPQT B, BRRRIZE 53EhRAE o AE N 1
WETiHAT, FREHERNRENBRERER. ,
202 AREIRRR A RAIE L.

B 300 {R#H3EEEAERNWPQT

301 HRAHHBEE—RAOFRRAR, IFWRBHR T, MR
] R 2 REBEHUMAR I 0 B 38 0 AR,

ETREE AR HikGEE 1 #H&:

loin  =300mm
Ly =350mm

SEA, HRERTY:

lpn  =400mm
Ly =1000mm

AR L HERERIERT WPS.
PIBARNL R I FEAREE, UEERANEOLES
i X [E]BR. .

RGN S0mm KRN FLARE. _

302 PR RGHARE T AR RGIRE, HilRH
B F:

— 100 % HEH

— 100 % MR FEORAR R Wik R

— 100 % REPLEHRICE 0.8 BN NEBTRGIAR)

— (RS REHN SARER XETERAH.

303 HMRAERETTRIMAR: (RE2)

——WH AR (BREEMABIREY)

BEAG A




Rules for Ships , January 1996 -
Page 4 — Pt.2 Ch.3 Sec.2

-
- R |
. 7] l in ;

— 1 root and 1 face bend tests when t < 20 mm and 2 side
bend tests when t > 20 mm

— when the welding consumable is not approved, 1 extra
tensile test (round specimen from the weld metal)

—12 ggxsarpy V-notch tests whith the notch location as given
in

— 1 macrosection test (metallographic examination + hard-
ness measurements).

304 Specimens for transverse tensile testing are to be in
accordante with See.l BIOY, type B.

The tensile strength is not 1o be below the specified mm-
mum tensile strength for the steel grade in question.

305 The round tensile specimen is to be machined to the
dimensions shown in Sec.1 B201, type A, care being taken
that the longitudinal axis coincides with the intersection be-
tween the midplane of the weld, and the midplane of the
plates. If the section area of the weld metal is too small to
allow sampling of the round specimen, an all-weld-metal
tensile test is to be carried out according to the requirements
given in Sec.3.

306 Transverse side bend, root bend and face bend speci-
mens are to be machined to the dimensions shown in Sec.1
B300.

For a mixed or heterogeneous butt joint one longitudinal
bend test specimen may be used instead of root and face or
side bend tests.

The test specimens are to be bent on a mandrel with diam-
eter 4xt, where t is the thickness of the specimen, except for
extra high strength steels grades 550, 620, and 690 where
the diameter is to be 5xt.

The bending angle is to be at least 120°. After bending, the
test specimens are not to reveal any open defects in any di-
rection greater than 3 mm. Defects appearing at the corners

[ ] Flatcensile test
[ | Faca bend tast } :i:izehend
L ] Rootbend test
i
Round tensile test
i
Weldmetal [ . 3
A 1]
Fusion line
== chargy
HAZ + 2nm E% specimens
S ==

i

Fig. 2
Sampling of test specimens on plates

of a test specimen during testing are to be ignored in the
evaluation.

307 The macrosection is o include about 10 mm of unat
fected base material and is to be prepared and etched on one
side to clearly reveal the fusion line and the HAZ. Cracks
and lack of fusion are not accepted.

The welded joints are to have a regular profile with smooth
transitions to the base materials and without significant or
excessive reinforcement.

308 The Charpy V-notch specimens are to be machined in
accordance with the requirements given in Ch.1 Sec.2 (SO
148). The specimens are to be sampled 2 mm below the
surface of the parent material and transverse to the weld.

12 Charpy V-notch specimens are to be localized in the
welded joint as follows:

— 3 specimens with the notch along the weld metal centre-
line

— 3 specimens with the notch in the fusion line

— 3 specimens with the notch in the HAZ, 2 mm from the
fusion line (Note 1)

— 3 specimens with the notch in the HAZ, 5 mm from the
fusion line (Note 1).

Guidance note:
HAZ impact test specimens are normally not required for grade
NVA steels. If tested the average value for absorbed cnergy in
weld metal, fusion line and HAZ is not to be less than 2711 &
20°C.

—e-n-d-—0-f—G-u-i-d-a-n-¢c-e---n-o-t-¢—

The V-notch is to be perpendicular to the plate surface.

For plate thicknesses >50 mm and for one side welded as-
semblies with plate thickness >20 mm, one additional set
of specimens is to be taken in the weld metal root area.

DET NORSKE VERITAS
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20mm B 1T 2 AR L.

— WRBADRERIAT,  ROME— KR R SRR
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— BT 12 RE W V RSO pEREe, Hk 0681 308 M3
.

= 1 RENBE AR (S HEREEENE).

304 BEMHLAHARAIREEN RS 1 35 B201 B REEL

T ——

SRR HTHLER B AT LR RBALE B RR B

305 [ERM AR AL TIABISE 1 9 B201 A BPTRR T

MR E 5 RN TV E SEM P FRENESRE
B MAERMBRERA/D, TrEm & EERAE, NS 3

WERBTEBRAL SRR,

306 WEAME . RERHEMES RN LI TATIE 1

¥ B300 FrmR .

MR EHBRIES BRI X HeE sk, AR A— A T A

AR EMED R,

RN SEH R AR 4 50T, TS558 550 .

620 1 690 KRR R EMHERNAREER 5 15,

SHAKESH 120 T, BHERAEELA T A EEARHIA

T 3mm BBA BRI, 7EIRIREY, HBITERAE A RBAL BTG AT

AFitA.

T B
EWRE SR

L ] vEnsue
L 1 ESER
N 53 3

R4
WA

—

1 ]

.5 Z )=

'

SIER

==
=
;

. Eiwve
PEMK 2 mm Lk

AERX 5 mm

4

B 2 RAHR R RIR

307 EMSrBREEHEANGSHEEY 10mm MAZHEH

BIEHEADE, HXHRE— BT R IEN B R A SR

MBEMEHAZ). RAN TR SRR,

REECLNIAMNASINE, RV D B AR, T8

B R E .

308 ELL VRGO RN RS 1 245 2 (ISO148) B R i#

LT _

M FERHEBBERE T 2mm AR B EUR AL,

RIZERSE T BB 12 M E WV Bk O shiitee, Hep:

— 3 MARRBR O T 2B RP 0L L,

— 3RS O THREL L.

— 3PN O ERE WX EEE AL 2mm AbGE 1);

— 3MERERBR O ERR X BEF AL Smm AL 1).
ESMER:
%t NVA SGE AR50 5 WK (HAZ) ke, ot
B HAGER. HAKAREHEHAZNTHREHE, 720 C
BRLAR/DNF 270,

S --B-R-%-K-
V BB O EE TR,

XHARIE > 50mm HRAFRIE > 20mm BEIRNRG, RiESR
SE R X AR B — 42 PRI a9 1R,

WEARZ
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Hull construction

The test temperature and absorbed energy are to be in ac-
cordance with the following requirements:

Impact test temperatures:

+20°C  for grades B, A27S, A32, A36 and A40

0°C for grades D, D27S, D32, D36 and D40
—20°C  for grades E, E27S, E32, E36 and E40
—40°C  for grades F32, F36 and F40

The ;verage value for absorbed energy in weld metal, fusion
line and HAZ is not to be less than:

— for manual and semi-automatic welding in all welding
positions except vertical:
=47]
— for automatic welding:
=34J (NV 40 grades > 411J)

— for manual and semi-automatic welding in vertical posi-
tion:

2 34J (NV 40 grades > 41)).

For extra high strength structural steels the Charpy V-notch
test temperature and the average value for absorbed energy
in weld metal, fusion line and HAZ are to be the same as
required for the base material.

Pressure vessels and production/drilling plants related
equipment, structures and systems

The Charpy V-notch test temperature and the average value
for absorbed energy in weld metal, fusion line and HAZ are
to be the same as required for the base material.

309 In the case of reduced Charpy V-notch test specimens
(10 x 7,5 mm and 10 x 5 mm), the impact energy values to
be obtained are to satisfy the following table:

Table Bl Impact energy requirement for subsize specimens

Dimensions of Charpy V-notch test specimen | Impact energy
10 x 10 mm KV
10 x 7,5 mm 5/6 KV
10 x 5 mm 2/3 KV

310 The average impact requirements are to be satisfied
for each notch location, but one single value of three values
from specimens from the same notch location may be below
the average requirements, but not below 70 % of minimum
average.

311 Where the results from a set of three impact test spe-
cimens do not comply with the requirements, an additional
set of three impact test specimens may be taken.

The results obtained are to be combined with the original
results to form a new average which, for acceptance, is to
be not less than the required value. Additionally, for these
combined results not more than two individual values are to
be less than the required average value, and of these, not

more than one is to be less than 70 % of the average value.

Further re-tests may be made at the surveyor's discretion,
but these are to be made on a new welded assembly (revised
WPS) and are to include all tests required for the original
assembly, even those which were previously satisfactory.

312 The hardness testing is to be in accordance with ISO
6507/1 or equivalent, and is only required for grades
NV27S and higher. Normally, the Vickers method (HV5 or
HV10) is used.

Indentations are to be made along traverses in the weld,
HAZ and the parent metal approximately 1 mm below the
surface. For each traverse a minimum of 3 indentations are
to be made in the weld, HAZ (both sides) and parent metal
(both sides). For HAZ the first indentation is to be placed
as close to the fusion line as possible.

The values are to be reported for consideration.

313 When a butt weld is made between two plates of dif-
ferent grades, the test temperature and achieved impact en-
ergy are to comply with the minimum specified requirements
for the lower steel grade (see 308).

In the same way, the tensile strength to be obtained on the
welded assembly is to be in agreement with the requirements
relating to the plate steel having the lower strength.

As an example the test temperature, impact energy and ten-
sile strength for the butt welded joints given in Fig.3 are
those required for the plate of grade D in the left assembly
and for the plate of grade E in the right assembly.

- T

grade D grade E

4

grade E grade EH

1 S

Fig. 3
Butt welded plate joints of different grades

B 400 WPQT for butt welds on tubes
401 The test assembly is to be in accordance with Fig.4.

Edge preparation and fit-up as detailed in the WPS

|

a = minimum value 150mm
D = outside diameter

Fig. 4
Test assembly for butt welds on tubes
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EEBSABLRN | SRR 2H. BHAFS
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309 SHRM/MRTIE R V 8 0RB A0 x 7.5mm 10
x Smm)HEHpH RS T RER:

£ BLUNR R ER AT
TRV SR Ml
10 x 10mm kv
10 x 7.5mm 5/6kv
10 x 5mm 2/3kv

310 BRSO RN KR P EER, R0
8 3 MABEFH 1 AW%IJJ(E‘HE:T%%BW&{E EZ N
&F B/NFHER 70 %.

M H—4 3 MRS RRERAASERN, MAFE
B—4 3 AN s AR TR R

X3 AR IR RS R A RS R IR S H T
H ZENAPTFRAEENRBRRTES. HIMETRETY
ERRERSET 2 A P RAF 1 N RENTF RS FHHE
B 70 %.
WRAIASLEN T H S TER KR, BB A
R EEAE(BE WPSHE#T R ERN A RE,
BEREREAC R ERRR.

312 RI#E 1S06507/1 SiAH MARAERFTHE B IR, (B (L% NV27S
EEREEMHARER. B RALREZRRAEMEVS R
HV10).

WRsE, BB BT, 7ERRERE EE T4
Tmm FAEEST. 7EEMHOTIRE. W BIA B
FLBORIE 3 MESL, MABWE, YRR THE
BEEAR.

BRI 4 R A B R

313 YXITHOR AR TR ERR, HARR AN
T SR A B RS R R R EER, (1. 308).
PR R OB B L& X R R A B K.
B, B 3 EERGREREAR D SRR,
W ERRRE MR, AERE N ERE AN E SR
HLER,

D% EZ

&

E& . EH%

2n)

f

B 3 RRS RN RN
B 400 EMHESMWPQT
401 [# 4 TR AR,

HWPSHIE SR TS O S A3k AL

\

a=1%/Mi 150mm
D=4M&

E 4 EF R4

MEME
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402 NDT is to be carried out in accordance with the spe-
cification given for the production welding in question. The
extent of the testing is to be as follows:

— 100 % visual inspection

— 100 % radiographic or ultrasonic testing
— 100 % surface crack detection (dye penetrant or magnetlc
particle testing)

The soundness of the weld is to comply with requirements
given m' the relevant parts of the Rules.

403 The following mechanical tests are required from each
assembly (see Fig.5):

— 1 tensile test (flat specimen transverse to the weld)

— 1 root and 1 face bend tests when t < 20 mm and 2 side
bend tests when t > 20 mm

— 12 Charpy V-notch tests whith the notch location as given
in 308

— 1 macrosection test (metallographic examination + hard-
ness measurements).

WELD METAL

CHARPY
V-NOTCH
TESTS

R} - — FUSION LINE
HAZ - 2mm
HAZ - 5mm

BEND TEST

N————— TENSILE TEST
HARDNESS/MACRO TEST

Fig. 5§
Samplmg of test specimens on tubes

404 The results of mechanical testing are to comply with
the relevant requirements given in 300.

B 500 WPQT for full penetration T-, Y-, and K- joints

501 WPQT's for full penetration groove welds between
plates at right angles or inclined, i.e. T-or Y-and K-
configurations, are to cover a weld length of minimum 350
mm (see Fig.6).

502 NDT is to be carried out in accordance with the spe-
cification given for the production welding in question. The
extent of the testing is to be as follows:

— 100 % visual inspection

— 100 % ultrasonic testing

— 100 % surface crack detection (dye penetrant or magnetic
particle testing).

The soundness of the weld is to comply with requirements
given in the relevant parts of the Rules.

a = 3t; mimum value 150mm
b = 6t; mimum value 350mm

o Q
L \ VA
L ~=<b ]
Edge preparation and fit-up as detailad in the WPS
Fig. 6

ig
Test assembly for full penetration T-joints

503 The following mechanical tests are required from each
assembly (see Fig.7):

— 12 Charpy V-notch tests with the notch location as given
in 308

— 1 macrosection test (metallographic examination + hard-
ness measurements).

504 The results of mechanical testing are to comply with
the relevant requirements given in 300.

WELD METAL
N/
=~
N FUSON LINE |} cpapey
\//
N WAZ- Imm v-NOTCH
\/ TESTS

fot- HAZ - S v
MARDNESS MACRO TESTS

Fig. 7
Samplmg of test specimens on full penetration T-Jomts

B 600 WPQT for tubular joints
601 The test assembly is to be in accordance with Fig.8.

602 NDT is to be carried out in accordance with the spe-
cification given for the production welding in question. The
extent of the testing is to be as follows:

— 100 % visual inspection
— 100 % ultrasonic testing

DET NORSKE VERITAS
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403 FABEMRGEST T RYBRE(E 5)

— I REAER RRRTERE)

~ %t < 20mm#fT | KESRRA LKEZ R, %t > 20mm
AT 2 KNSR

— RKEKVEROMERR, BO0EEE 308 HER

— 1A EIA BRERRSAERE + BERE)

BRER
Buwviro -
B whitrta
#EHE 2 mm
#EMREK 5 mm
ot
N— B HRR
FE /R

@ S EHRIRE

404 PURIRBEERMA-S 300 hHRER.

B 500 £4RRT-. Y-§ K-BESLWPQT

501 ARAE A EBFHTI DR T 30 Y #1 K RAmBURM
WPQT, HARLEKEB/IMER A 350mm( LA 6).

502 RHEA EBAPRENMEHTERFHRE, HiXRE
BT

— 100 % HRKRR

— 100 % HFE XL

— 100 % REHERR(CE A2 ERRBHGRR).

BN RE NS EANA XTI HER.

a=3: B/ME 150mm
b= 8t; M/{H 350mm

—_—

~ )
v/
I \ Vi
b

B T S AEHT R R

6 SRR T BHELAORH

503 B MRMRLEST T RYBRRER(LE 7):
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— 100 % surface crack detection (dye penetrant or magnetic
particle testing).

The soundness of the weld is to comply with requirements
given in the relevant parts of the Rules.

2 = minimum value 150mm

D1 = outside dismeter of the graater tubular {can)
t1 = wall thickness of the can

D2 = outside dlameter of the smallor tube (brace)

R €2 = wall thickness of the brace

Edoe preparstion and fitup ss detailed in the WPS

Fig. 8
Test assembly for tubular joints

603 The following mechanical tests are required from each
assembly (see Fig.8):

— 12 Charpy V-notch tests sampled at 9 o'clock and with
the notch location as given in 308
— two macrosection tests (metallographic examination +
- hardness measurements) at 12 and 6 o'clock.

604 The results of mechanical testing are to comply with
the relevant requirements given in 300.

"B 700 WPQT for fillet welds

701 The two plates are assembled and positioned edgewise
so as to constitute a tee-assembly with no clearance. As far
as possible the plates are to be of a sufficient size to ensure
a reasonable heat distribution.

For fillet welds the test assembly is to be as defined in Fig.9.

150

Fig. 9
Test assembly for fillet welds

For manual and semi-automatic welding the length of the
test piece is to be:
L

min. = 350 mm

For automatic welding the length is to be:
Linin. = 1000 mm
Weld and fit-up are to be as detailed in the WPS.

The test assembly is to be welded on one side only. For
manual and semi-automatic welding, the stop/restart position
is normally to be included in the test length and 1s to be
clearly marked for subsequent examination.

The ends of the specimen are exempted from examination
over a length of 50 mm.

702 NDT is to be carried out in accordance with the spe-
cification given for the production welding n question. The
extent of the testing is to be as follows:

— 100 % visual inspection
— 100 % surface crack detection (dye penetrant or magnetic
particle testing).

The soundness of the weld is to comply with the specified
requirements given in the relevant parts of the Rules.

If the stop/restart spot is included in the test length, special
attention 1s to be paid to this position with respect to profile,
proper fusion and absence of crater defects.

703 The following tests are to be performed:

— two macrosection tests (metallographic examination,
hardness measurements).

One of the macrosections is to be taken at the marked posi-
tion of the stop/restart (for more details see 307).

For hardness testing, see 312.

B 800 Retesting

801 If the WPQT fails to comply with any of the require-
ments for NDT one extra WPQT is to be welded and sub-
jected to the same testing. If this additional test does not
meet the relevant requirements, the actual WPS is to be
considered as not qualified and a respecification of the WPS
is to be made prior to a new qualification test.

B 900 Validity of qualified welding procedures

901 The validity of a qualified welding procedure is to be
restricted to the workshop performing the qualification.
Workshops or workshop branches under the same technical
management and working in accordance with the same
QA-program and -procedures are considered as one work-
shop.

902 Qualification of a welding procedure remains valid
provided the parameters are kept within the qualified ranges
during production welding. The qualified ranges are given
in 903.  When one or more variations outside the qualifica-
tion ranges occur, the welding procedure qualification is to
be considered invalid, and the welding procedure is there-
fore to be respecified and requalified.

903 A qualified welding procedure is to be used within the
ranges of the parameters below.

Base material
The following changes are to lead to a new qualification:
a) In general, significant change of material properties

which -will obviously affect the weldability and mechan-
ical properties.

b) More specifically, structural steels are’ grouped in three
categories:

i) Normal strength steel, grades A, B, D and E or
equivalent structural steels with tensile strength
400—490 N/mm?.

DET NORSKE VERITAS
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i) High strength steel, grades A27S, D278, E27S, A32,
D32, E32, F32, A36, D36, E36, F36, A40, D40,
'E40, F40 or equivalent structural steels with minimum
specified yield strength 265—390 N/mm?.

iii) Extra high strength steels, grades A-F 420, A-F 460,
A-F 500, A-F 550, A-F 620, A-F 690 or equivalent
structural steels with minimum specified yield strength
420-690 N/mm?2,

The' qualification on steel grades of higher toughness re-
quxrdments will qualify the grades of lower toughness but
not vice versa. ’

Thickness
Thickness, t, is defined as follows:

a) For a butt weld:

The base metal thickness, which for welds between dis-
similar thicknesse s is that of the thinner material.

b) For a fillet weld:

The base metal thickness, which for welds between dis-
similar thicknesses is that of the thicker material. How-
ever, for each thickness range qualified, as in' Table B2
there is an associated range of qualified throat thickness
as given below.

c) For a set-on tubular joint:
‘The thickness of the i)race
d) For a set-in or set-through tubular joint:
The thickness of the can
e) For a T-butt joint in plate:
- The thickness of the prepared plate

The requirements to qualified thickness range for butt welds
are to be as given in Table B2.

Table B2 Qualified thickness range

. Qualification range D
Thickness - :
tin mm Jor s_mglle run Jor ”’lef""‘"
test pi or single run welding
of test piece from both sides | and all fillet welds
t< 12 0,8tto 1,1t upto2t
: 05tto2t
12<t<100 0,8tto 1,1 t' (max. 150)
t > 100 08tto 1,1t 05tto1,5¢

1) The qualification range for vertical downward position
is05tto 1,1t

The requirements to qualified thickness range for fillet welds
are in addition to the requirements of Table B2, that the
throat thickness, a, is to be in the range 0,75 a to 1,5 a.
However, a throat thickness of 10 mm or more is to give
qualification for all throat thicknesses above or equal to 10
mm.

Diameter of tubes and tubular joints

The qualification of a welding procedure test on diameter
D is to include qualification for diameters in the following
ranges as given in Table B3.

Table B3 Qualified range for tube and tubular joint.

Dzwnegr(;_];t;le teic: piece Qualification range
D < 168,3 05Dto2D
‘D > 168,3 2 0,5 D and plates

1) D is the outside diameter of the tube or outside diameter of the brace.

2) Qualification given for plates also covers tubes when the outside di-
ameter is greater than 500 mm.

Angle of tubular joints

A WPQT carried out on a tubular joint with angle « is to
qualify all tubular joint angles in the range of a < a; < 90°

Welding consumables

The following changes are to lead to a new qualification:

— any change in consumable grading

— change of consumable name when impact testing is re-
quired at temperatures below —20°C

— any significant change of mixture/composition (e.g.
change from argon/mixed gas to CO, gas), flow rate,
filling time and filling volume for shielding and backing
gases.

Welding positions
The following changes are to lead to a new qualification.

— Change from one principal welding position (see .Figs.
10, 11, 12) to another, unless complying with Table B4.

3G VERTICAL
2G HORIZONTAL-VERTICAL ' 4G OVERMEAD

Fig. 10
Plate test positions
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