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All respectful ICS surveyors/customers

With gratitude,

Whereas Construction and Repair of a ship has to be
considered to apply Quality Standards. These quality
standards have been sent hereby through technical
information.

This tech.inf, consists of two parts. Quality standards
for the construction of new ships (part A) and quality
standards for repairing of a ship (part B).

The document related to the above mentioned subject
and also the supplementary attachments are
accessible through the following address on ICS
Network (ICS-WAN):

Viserver\ICS Organization\Convention and
LegislationDepartment\publication/tech/2014/10

=

Iranian Classification Society

Disclaimer : Although all possible efforts have been made to
ensure correctness and completeness of the information and
guides contained in this technical information, the Iranian
classification society is not responsible for any errors ,damages
Jpenalties or emissions made herein, nor held for any actions taken
by any party as a result of information retrieved from this technical
information.
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PART A:

SHIPBUILDING AND REMEDIAL
QUALITY STANDARD FOR NEW
CONSTRUCTION

1.SCOPE

It is intended that these standards provide
guidance where established and recognized
shipbuilding or national standards accepted by
the Classification Society do not exist.

11) This standard provides guidance on
shipbuilding quality standards for the hull
structure during new construction and the
remedial standard where the quality standard is
not met.

Whereas the standard generally applies to
- conventional merchant ship types,

- parts of hull covered by the rules of the
Classification Society,

- hull structures constructed from normal and
higher strength hull structural steel,

the applicability of the standard is in each case to
be agreed upon by the Classification Society.

The standard does generally not apply to the new
construction of

- special types of ships as e.g. gas tankers

- structures fabricated from stainless steel or
other, special types or grades of steel

1.2) In this standard, both a "Standard" range and
a "Limit" range are listed. The "Standard" range
represents the target range expected to be met in
regular work under normal circumstances. The
"Limit" range represents the maximum
allowable deviation from the "Standard" range.
Work beyond the "Standard" range but within
the "Limit" range is acceptable. In cases where
no ‘limit’ value is specified, the value beyond the
‘standard’ range may be accepted subject to the
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consideration of the Classification Society.

1.3) The standard covers typical construction
methods and gives guidance on quality standards
for the most important aspects of such
construction. Unless explicitly stated
elsewhere in the standard, the level of
workmanship reflected herein will in principle
be acceptable for primary and secondary
structure of conventional designs. A more
stringent standard may however be required for
critical and highly stressed areas of the hull, and
this is to be agreed with the Classification
Society in each case. In assessing the criticality
of hull structure and structural components,
reference is made to ref. 1, 2 and 3.

1.4) Details relevant to structures or fabrication
procedures not covered by this standard are to be
approved by the Classification Society on the
basis of procedure qualifications and/or
recognized national standards.

1.5) For use of this standard, fabrication fit-ups,
deflections and similar quality attributes are
intended to be uniformly distributed about the
nominal values. The shipyard is to take
corrective action to improve work processes that
produce measurements where a skew
distribution is evident. Relying upon remedial
steps that truncate a skewed distribution of the
quality attribute is unacceptable.

2. GENERAL REQUIREMENTS
FOR NEW CONSTRUCTION

2.1) In general, the work is to be carried out in
accordance with the Classification Society rules
and under the supervision of the Surveyor to the
Classification Society.

2.2) Welding operations are to be carried out
in accordance with work instructions accepted
by the Classification Society.

2.3) Welding of hull structures is to be carried out
by qualified welders, according to approved and
qualified welding procedures and with welding
consumables approved by the Classification

Society, see Section 3. Welding operations are to
be carried out under proper supervision by the
shipbuilder. The working conditions for welding
are to be monitored by the Classification Society
in accordance with UR Z23.

3. QUALIFICATION OF
PERSONNEL AND PROCEDURES

3.1) Qualification of welders

3.1.1) Welders are to be qualified in accordance
with the procedures of the Classification Society
or to a recognized national or international
standard. Recognition of other standards is
subject to submission to the Classification
Society for evaluation. Subcontractors are to
keep records of welder’s qualification and, when
required, furnish valid approval test certificates.

3.1.2) Welding operators using fully mechanized
or fully automatic processes need generally not
pass approval testing provided that the
production welds made by the operators are of
the required quality. However, operators are to
receive adequate training in setting or
programming and operating the equipment.
Records of training and operation experience
shall be maintained on individual operator’s files
and records, and be made available to the
Classification Society for inspection when
requested.

3.2) Qualification of welding procedures

Welding procedures are to be qualified in
accordance with URW28 or other recognized
standard accepted by the Classification Society.

3.3) Qualification of NDE operators

Personnel performing non-destructive
examination for the purpose of assessing quality
of welds in connection with new construction
covered by this standard, are to be qualified in
accordance with Classification Society rules or
to a recognized international or national
qualification scheme. Records of operators and
their current certificates are to be kept and made
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available to the Surveyor for inspection.

4. MATERIALS
4.1) Materialsfor Structural Members

All materials, including weld consumables, to be
used for the structural members are to be
approved by the Classification Society as per
the approved construction drawings and meet
the respective IACS Unified Requirements.
Additional recommendations are contained in
the following paragraphs.

All materials used should be manufactured at a
works approved by the Classification Society for
the type and grade supplied.

4.2) Surface Conditions
4.2.1) Definitions

Minor Imperfections:
Pitting, rolled-in scale, indentations, roll marks,
scratches and grooves

Defects:
Cracks, shells, sand patches, sharp edged seams

and minor imperfections exceeding the limits of
table 1

Depth of Imperfections or defects:
The depth is to be measured from the surface of
the product

4.2.2) Acceptance without remedies

Minor imperfections, in accordance with the
nominal thickness (t) of the product and the
limits described in Table 1, are permissible and
may be left as they are.

Imperfection surface | 15~20% | 5 ~15% | 0 ~5%
arca Ratio(%)

t <20 mm 0.2 mm 04mm | 0.5mm
20mm<t<50mm |0.2mm 0.6 mm | 0.7 mm
50 mm <t 0.2 mm 0.7mm | 0.9 mm

Table 1 Limits for
imperfection, for
remedies.

minor
without

depth of
acceptance

Imperfection surface area Ratio (%) is obtained
as influenced area / area under consideration (i.e.
plate surface area) x 100%.

For isolated surface discontinuities, influenced
area is obtained by drawing a continuous line
which follows the circumference of the
discontinuity at a distance of 20 mm. (Figure 1)
For surface discontinuities appearing in a cluster,
influenced area is obtained by drawing a
continuous line which follows the circumference
of the cluster at a distance of 20 mm. (Figure 2)

Figure 1- Determination of the area influenced by an
isolated discontinuity
(Ref. Nr. EN 10163-1:2004+AC: 2007 E)

Figure 2 - Determination of the area influenced by
clustered discontinuities
(Ref. Nr. EN 10163-1:2004+AC:2007 E)
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4.2.3) Remedial of Defects

Defects are to be remedied by grinding and/or
welding in accordance with IACS Rec.12.

4.2.4) Further Defects
4.2.4.1) Lamination

Investigation to be carried out at the steel mill
into the cause and extent of the detected
laminations. Severe lamination is to be remedied
by local insert plates. The minimum breadth or
length of the plate to be replaced is to be:

¢ 1600 mm for shell and strength deck
plating in way of cruciform or T-joints,

o 800 mm for shell, strength deck plating and

other primary members,

® 300 mm for other structural members.

A o e

Local limited lamination may be remedied by
chipping and/or grinding followed by welding in
accordance with sketch (a). In case where the
local limited lamination is near the plate surface,
the remedial may be carried out as shown in
sketch (b). For limitations see paragraph 4.2.2.

4.2.4.2) Weld Spatters

Loose weld spatters are to be removed by
grinding or other measures to clean metal surface
(see Table 9.13), as required by the paint system,
on:

shell plating

deck plating on exposed decks

in tanks for chemical cargoes

in tanks for fresh water and for drinking
water

e in tanks for lubricating oil, hydraulic oil,
including service tanks

5.GASCUTTING

The roughness of the cut edges is to meet the
following requirements:

Free Edges:

Standard  Limit
Strength Members 150 m 300 m
Others 500 m 1000 m
Welding Edges:

Standard Limit

Strength Members 400 m 800 m
Others 800 m 1500 m

6. FABRICATION AND FAIRNESS

6.1) Flanged longitudinal and flanged brackets
(see Table 6.1)

6.2) Built-up sections (see Table 6.2)
6.3) Corrugated bulkheads (see Table 6.3)
6.4) Pillars, brackets and stiffeners (see Table 6.4)

6.5) Maximum heating temperature on surface for
line heating (see Table 6.5)

6.6) Block assembly (see Table 6.6)
6.7) Special sub-assembly (see Table 6.7)
6.8) Shape (see Table 6.8 and 6.9)

6.9) Fairness of plating between frames (see Table
6.10)

6.10) Fairness of plating with frames (see Table
6.11)

6.11) Preheating for welding hull steels at low
temperature (See Table 6.12)

7. ALIGNMENT

The quality standards for alignment of hull
structural components during new construction
are shown in Tables 7.1, 7.2 and 7.3. The
Classification Society may require a closer
construction tolerance in areas requiring special
attention, as follows:

e Regions exposed to high stress
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concentrations

e Fatigue prone areas

e Detail design block erection joints
e High tensile steel regions

8.WELDING JOINT DETAILS

Edge preparation is to be qualified in accordance
with URW28 or other recognized standard
accepted by the Classification Society.

Some typical edge preparations are shown in
Table 8.1, 8.2, 8.3, 8.4 and 8.6 for reference.

8.1) Typical butt weld plate edge preparation
(manual and semi-automatic welding) for
reference - see Table 8.1 and 8.2

8.2) Typical fillet weld plate edge preparation
(manual and semi-automatic welding) for
reference - see Table 8.3 and 8.4

8.3) Butt and fillet weld profile (manual and
semi-automatic welding) - see Table 8.5

8.4) Typical butt weld plate edge preparation
(Automatic welding) for reference - see Table
8.6

8.5) Distance between welds - see Table 8.7

9. REMEDIAL

All the major remedial work is subject to
reporting by shipbuilder to the Classification
Society for approval in accordance with their
work instruction for new building.

Some typical remedial works are shown in
Tables 9.1 to 9.13.

9.1) Typical misalignment remedial - see Tables
9.1t09.3

9.2) Typical butt weld plate edge preparation
remedial (manual and semi-automatic welding) -
see Table 9.4 and 9.5

9.3) Typical fillet weld plate edge preparation
remedial (manual and semi-automatic welding) -

see Tables 9.6 to 9.8
9.4) Typical fillet and butt weld profile remedial
(manual and semi-automatic welding) - see

Table 9.9

9.5) Distance between welds remedial - see Table
9.10

9.6) Erroneous hole remedial - see Table 9.11
9.7) Remedial by insert plate - see Table 9.12
9.8) Weld surface remedial - see Table 9.13

9.9) Weld remedial (short bead) - see Table 9.14

TABLE 6.1 — Flanged Longitudinals and
Flanged Brackets

Dwtai Stamdard Lipmit Famariks

per 100 mm of 2

commparsd 2o smmilae

Straighenass in plane of
flamgs and wel

& L0 mm =25 mm parl0m




Subject: TECH.INF 2014-10
Shipbuilding and Repair Quality
Standard

Number: 32/93/0039

Date: 11.10.2014

Veli—1e 28 4edbl:ifgoge
R O W RC v e O X g g\ Ry

FYAY ¥ o e
WAF/ YN g

TABLE 6.2 —Built Up Sections

Dei Standard Lot Remais TABLE 6.4 —Pillars, Bracketsand Stiffeners
Frames and longimadinal
Digtadl Standard Lipsit Famarks
=1 5mm £3mm per 100 mzmof 2 Pilar (oturoan docks)
)
4pm émm
— wf
— I
443 +2/100 == 25+ a0 Cvlindrical siractrg damator
(pillars, psts, posts, wéc.)
e =020 =DV150 mm
o \ max + 5 mm mx 75mm
[ S
Distertion = plams of web and famge ., y '
=F bt o Jomgimadinal Samma, .
s fams, girr ad ~
[—————
= 0mm s o 10z iz g Trippenyg brackat and weal siffana,
ciwiortion af the pert of free ede
L R
== _
f_.,- '_w.‘p' astTlmm t
| Y
L
!
TABLE 6.3 —Corrugated Bulkheads iy of eyl e
Datail Standard Lot Remarks
Mechanical beading dag —daa 002~
Material o be Vo | e
t RZ3tmm suitable for cold i /
Ti——— B2 4 5tmm for CSR Ot mm " flanging (forming) \‘ ___,/
BEE i) ships " and welding in way =
R | of radins

Depth of cormgation

=3imm =6mm
Breadth of cormgation
P
’ \ =imm =6mm
bi=25mm b:=5mm
Pitch and depth of swedged
cormugated bulkhead compared Where itis not alizned with | Where it iz not alizned
with correct value other bulkheads with other bulkheads
Pi=fmm P:=0mm

h
- Where it is alizned with Where it is alizned with
other bulkheads other bulkheads
o P:x3

P:=2mm (=3imm
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TABLE 6.5-Maximum Heating Temperature
on Surfacefor Line Heating

Ttem Standard Limt

Remarks

Conventional
Process
AHILEHR &
AH36-EH36

TMCP type
AHI6-EH36
(Ceq.~0.38%)

Water cooling just Under 630°C
after heatmg

Anr cooling after Under 900°C

heating

An cooling and Under 900°C (starhng
subsequent water temperature of water
coolng after coolmg to be under
heating 300°C)

TMCP fype
AHII.DHR &
AHI6DH36
{Ceq. 20.38%)

Water cooling just Under 1000°C
after heatmg or ar
cooling

TMCP type Water cooling just Under 900°C
EH3 & EH36 after heatmg or ar
(Ceg. 2 0.38%) coolng
NOTE:
Mo Cr+Mo+V MNi+Cu,
Coq=Ct—+———+——(%)
§ 5 15

TABLE 6.6 —Block Assembly

Ttem Standard Limmit Remarks

Flat Flate Assembly

Lenzth and Breadth =4mm =fmm

Distortion £]10mm mm

Squareness =imm 2limm

Deviation of interior members from §mm 10mm

plate

Curved plate assembly

Lenzth and Breadth =4mm =imm measured along
the girth

Distortion 10 mm =) mm

Squareness £]10mm =1imm

Deviation of interior members from Smm 10 mm

plate

Flat cubic assembly

Lenzth and Breadth =4mm =fmm

Distortion =] mm =1} mm

Squareness =imm =10 mm

Deviation of interior members from S mm 10 mm

plate

Twist 10 mm £ pm

Deeviation between upper and lower plat =5mm =10 mm

Curved cubic assembly

Lenzth and Breadth =4mm =imm measured along
with girth

Distortion =1l mm 1) mm

Siquareness 10 mm =limm

Deviation of interior members from =imm =10 mm

plate

Twist +15mm £

Deviaton between upper and lowsr pla =7mm =1imm
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TABLE 6.7 — Special Sub-Assembly

fem Standard Limit Remarks

Distance between i
upperlower pudgean fimm <1l
Distance befween aft edge :
of bass and aft peak m <l
bulkhead
Tortst of sub-assembly of
st frame fum 1mn
Deviation of rudder from
<haft centar line ‘o Y
Tortst of udder plate

fmm 10 mm
Flatmess of top plate of main .
engme bed o 1mm
Breadih and length of top
plate of maw engme bed tim b
NOTE:

Dimensions and tolerances have to flfill engine and squipment mannfacturers requirements, if any.

TABLE 6.8 — Shape

Detail Standard Limit Remarks
Deformation for the whole length
r per 100 magaingt the
£ilmm lne of el sightinz
Deformation for the diance betwaen two
adjacent bukhaads
F sl5m
I S
R
Cocking-up of fare body
The deviadion is to
£3m be measured from
™y the desizn Hne.
Cocking-up of aff-body
= 1(mm
P L
=L
Rise of floor amid:hips
q!' The deviation is to
=]5mm b measured fom
the desizn ne.
— L4
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TABLE 6.9 — Shape TABLE 6.10 — Fairness of Plating Between
Frames
- Irem Standard Limit Reamarks
liem Sandand Lot Remarks
m{s{ %m shell) fmm
Shell plate
Length between perpenciculas £1/1000 mm where L Applied to shs of Fore nd af par Sum
g 100 mete ength and Tuck top plate smm fam
ahove
rand . Longl Bulkhead
Forthe convenence Bulbed | e et som
of the measurementthe st Blkhend
ot whers the keel s — i . T=t=1
connected tote curveof —
the sem ay be Srnghdck | Foremdaipan fum fe
substtuted for e fore Covered part Tmm vmm
pependiculer i the
Bare part § mm S mm
measurenent o the lengh Second deck
Covered part 7 mm Omm
Forecastle deck | B2 pat 4mm fmm
. _ poop deck
Monlded breadthaf mdshup £B/1000 mu where B Apphedtodups of Covered part fum Ymm
S0 ete breadth and above, Sper e | B $mm fum
. dack
megstred on e upper S o o
deck
Crutside wall 4mm mm
House wall Tnside wall & mm Smm
Monlded depth a mudshap D000 o whee Applied o shps of Coversd pan Tmm Ymm
Dismmm 10 mete deph and above — i rom
meastred up to the upper
d@fk Floor and girder m doubls botiom Smm Smm
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TABLE 6.11-Fairness of Plating with Frames TABLE 7.1 - Alignment

Detail Standard Limit Remarks

Ttem Standard Limit Remarks T

Paralle] part £2 /1000 mm =3[ /1000 mm !
Shell plate
Fore and aft pant =3 /1000 mm =41/1000 mm .
I = span of frame (mm) [ a =015t strength ) )
A member t is the lesser plate
thickness

2= 0.2t other

Smength deck - =3 /1000 mm =41/1000 mm b mscimn 4.0 mm
(excluding To be measured !
cross deck) and between on frans.
tap plate of space (min. / = 3000
double bottom mmj T """
a
Bulkhead - =5 [/1000 mm Aliznment of fillet welds
’ Al Iy, heel
. S e
L .
{ n hzhﬂﬂmjm chack the aligoment
Az
12 Whare t; is less than
i Ober: t,. then t, should be
Accommedation | - =51 /1000 mm =61 /1000 mm ¥ b azhl substituted for t; m
shove the swength the standard
deck and others
tiet
_'L — )\\ “\ W Sn'engd; member and | 4 temativaly, heal
— o Pk \\‘ > & higher stress member: | Jine can be used to
L lmm 2 - aztf3 check the aliznment.
1= span of frame Z
(minimmm [ = 3000 mm) Other. Where t; is less
azt2 than t;, then t,
should be substitute
for t, in the standard.

To be measured berween one
TTE0s. Space.

TABLE 6.12 — Preheating for welding hull steels
at low temperature

Standasd Lt Renuuks
Trem
Base metal Mispmm
temperatare needed preheatmg
prebeating temperatuze
Nomualstmagh | 4 5 pE Below -5°C
steals
Higher oeaprh
cteel Balow 0°C
(TMCP type) Wt
Balow 0 °C

(Note)
I} Thss bevel of prehaeat is to be applied unless the approved welding procedure specifies a hagher Jevel
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TABLE 7.2 —Alignment

TABLE 8.1 — Typical Butt Weld Plate Edge
Preparation (Manual Welding and
Semi-Automatic Welding) for Reference

Detail Standard Limit Remarks
Square bu1|t t:imm
‘ —
| Giimm G=5mm sea Motz |
7 L

Singlebevelbutt {2 Smm

GZimm G=5mm el ]

Deoublebevelburt 12 10 pm

1
JT BT GZimm G=5mm ez ]

- - Giimm G=mm w Notz 1

Gilmm G=3mm w2 Noe |

Detail Standard Limt Femarks
Alizrment of flange of T-langitadinal
* Strength member 2=E0mm
____________________ 2 £ 0.04b {mm) -
T’
& T
h W
b (o)
Aliprment of height of T-bar, L-angle bar or
bulb
1 t Srength member
T 2015
| $ a=30mm
| Other
‘ 2= 020
Alignment of pans] stifensr
dZLi50
Gap berween brackst/intercostal and
stiffener
H | 3520mm a=3l0mm
Aliprment of lap welds
1 a
—
— .
- — atl0mm a=30mm
R R
- L
TABLE 7.3 —Alignment
Detail Standard Lt Remarks
Gap between beam and frame
1
/T ]
( i a£20mm a=50mm
I
|
I
i
|
|
i
]
Gap around stiffener cut-out
$<£2.0mm §=3.0mm

NOTE1

Different plate adze preparation may be accepted or approved by the Classification Socisty in accordance with
UBW28 o1 other recopnized standard accepted by the Clasification Society.
Faor welding procedures oter than mamial welding, see parazraph 3.2 Cualification of weld proc edures.
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TABLE 8.2 — Typical Butt Weld Plate Edge
Welding

Preparation

(Manual

Semi-Automatic Welding) for Reference

Table 83 — Typical Fillee Weld Plate Edge

Detall Standard Limut Remarks
Single Ve butt, one side weldmg with
hacking siip (fRporaTy or penmamen)
_Lt G=3tofmm G=16mm see Note |
- \, f'
W
I _.| .
G
Single vee utt
Gi3mm G=mm se Nate |

0 E
D

{

NOTE1

Different plate edze preparation may be accepted or approved by the Classification Society I sccordance with
URW28 or other recogmized standard accepied by the Classification Society.

For welding procedures other then mamuz] welding, see paragreph 3.2 Qualification of welding procedures.

Preparation (Manual Welding
Semi-Automatic Welding) for Reference
Datail Smndard Limit Remarks
Tes Fillat
e
| |G GLIlmm Gzipm e Mow |
A
—1_
Inelined fillet
s
V. 4
"./ GElmm G=ipm sea Mow |
L} __'fi
'
G=16mm
Singla bevel tea with parmanant backing
*. [ Not normally for
. S4tofmm 1T.rm._1h
W ;J,j"\ J, EG.'=33.I:HE. mazmber
! - TG - aluo s4a Nots 1
Single beval tsa
Lt
vL | . GEimm sea Mot 1

NOTE1

Diffureat platv edge prepaation may be zccepied or zpproved by the Clxsification Society m accordmace with

URW2E or other recognized stznderd accepied by the Clasification Seciety.

For welding procedures otber then mansal weldixg, see paagraph 3.2 Qualifiation of welding procedus:
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Table 84 — Typical Fillet Weld Plate Edge

Preparation (Manual Welding
Semi-Automatic Welding) for Reference

and

Datail Saandand Limit

Eamarks

Smgle T beval e

ol +!

G G=lim4mm we Mow 1
S ]
k= L

Diouble boval oo sypemeimical t > 1% mm

J 1
GLipm s Mo 1
.'Ll'i

——

Diouble beval tee asyzomatrical 1> 19 mm
o Lot
|

N GZimm

s Mot 1
A

Bt

Dioubla °T" el tos symematrical

e

~ /:_‘ G=15mémm o6 Hots 1

NOTE 1
Diiffarant plate edgs preparation muy be accepied or approned by the Clamification Society in accordance with
UFIV28 or other recommed smﬂrﬁumﬂ!h&:u&aﬂmﬁmw

For welding procedsmes other than manual weldng, seo peragreph 3 2 Qmlscation of weldng procedimes.

Table 8.

5 — Butt And Fillet Weld Profile

(Manual Weding and  Semi-Automatic
Welding)
Datail Standard Limit Famarks
Butt weld 1% 2angle
.
g N
— B <60 290
] hifmm
-r"-"x-' =i
Butt weld wxdarca
DE0Smm
\° for woemgth mensher
S T
! D05 mm
i L fior cthar
Fillet wald log ez
i 1208,
| 1 az0f 35= desdzm s
| T 2= dedgma
rie i over short weld
RN langths
it -
=FTL=':_'I.1;uduﬁm
Filet wald 1% angle
In areas of smess
2 | - CONCAITTAtOn
ad g, the
/ [H Classification
‘ Sactaty zury
—_— TqEre  kawr
angh.
Fillet wald endarcat
Deffmm
ErE




Subject: TECH.INF 2014-10
Shipbuilding and Repair Quality
Standard

Number: 32/93/0039

Date: 11.10.2014

Veli—1e 28 4adbl:ifgogmn
S el 9 O ppan S 351!

FYAP/ 14 o sl

VWAr/- VN4 G b
Table 86 — Typical Butt Weld Plate Edge
Preparation (Automatic welding) for Reference Datai Stundrd Lizit Ramarks
Scallops over weld e
et ndard Limi Ramks - Berann
4 Sem ‘1o of the Ellst wald
:ﬂﬂ:mdt}nm
bt A g () i :ﬂr A prfes
-,I‘_
T I Dtistance berhwean twe buft walds
P ‘ TV dzlmm
I .“- ". !
i I" Witk i
| . o (]
| HEslm | Gelm | Swhosl
T Do s bt weld and St
L |
! | frmogh b
| | S |memiEms,
!F / )i II'I :::;t :ﬂﬂ:mcfmhm
boa -
[ Distanca botwesa bt wulds
for o-ouin
. dx 30 mm
O] O
" 1:rmg;plm 130 mm
[t pls i ropumtion sy s ccetd o e by s Chvicanon Sy m ot o
U2 or ot rocopedstrd e e ot oty

Fm'.dmmmd:v.cdwﬂmmmufmﬁm s 3. it of el procadie.

Table 8.7 — Distance Between Welds

Table9.1 - Typical Misalignment Remedial
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Diatail Ramodial Sandard Ramarks
Al pormgnt of bett joits Singth manhar & b plate Sockmass
. 1 0% ora > 4mm
R ~ redasa and adist
228 Ot
¥ | 2> 03 wazdmm
W+ rulotsa and adfust
Al of Ellat walds Siungth menther and highar siress member | Abtamaitvely, beel oo can be
t/3<ast,? - penanlly memse weld | msed to chek the alignment
. throat by 0%
A Whae t; s Jas Sant e 1,
I S | axty - rleoss and adjustovara | should be substimeed fir 1, in
;-:,1 bl ‘miniommef ¥ s
b A | '1: il:'.l.'
1 il Cithar
| ¥ axty - maless and admstovera
‘minimmm of 3l

Abigrget of fange of Thongitudimal | When 004 < 2 < 008, pax § oo
grind comers o ot taper ovara
PR minirm distanes .= 3

Whana 008 or § mm:
raa ol afmi owr @ o
— | distance L= 5

Aligeer of baightof T Lmgle |
brobh T Tealemcalfmm
budd up by walding

f Whana » 6 mon:

= el and adfst oy i L=
Sorr sepenrth membar and L= 30 for other

Al of bep walds

] Jom<asiom
3 wald log Jangd o bo mamased by the senm
! A % DoRe I PP i e of 3
mm

— I 3> fom

e to be r-tigned

Table 9.2 — Typical Misalignment Remedial

Diatadl

Ramadial Sandard

Ramarks

Gap butman brackst ‘Earcontal

and stifenar

When 3zm < 2.2 o
wald kg langth 1o e moreased by incmas

Inp mamoess of J o

Whan foom < 210 oo
chansiar 30" 10 40" and brild op by walding

Whan 2> 10 mo:
EvTease gp o ahout 50 mm and fit collar
plte

I

[F1N

b={2* 1) mm mn 50 om

(ap betmman beam and frams

Ypm <ol o

wald kg Jangth 1o be moreased by e same
amnm? % Demaw 0 @ o ames of
m

27§ mm raleasa and adjst

TABLE 9.3 —Misalignment Remedial
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Doutail Famedial standard

Famarks

Ponsitiom of scallop Whend = 75 mm
weh plats o be cut betwoen scallop and slot,
and collar pla to be Ed

=

|

O £t semall callar o scallop

i

Or £t colllar plats over seallop

Ll

Preparation Remedial (Manual Welding and
Semi-Automatic Welding)

Detail Remedis] standard Femarks

Siquare burt When G < 10 mm
chamfer to 45° and baild up by welding

| When G > 10mm
—x — Tuild up with backing strip; remave,
Yok Tack gouge and seal weld;

ar, insert plate, min. width 300 mm

When 5 mm < G = 1.5t (maximum 25 mm)

' uild up gap with welding oo one or both edges
L ! - to maxiomm of 0.5t, using backing smip, if
| A necessary.

Where a backing swip is used. the backing strip is
o be removed, the weld back pouzed and a
sealing weld made.

Gap around stiffanar cut-out When 3 mm <3 £ 3 mm
wald leg length to be moased by e e

amoume & increass in £3p In axcess of 2 mm

TWhen §mmn <5 £ 10 mm
‘mib tobe chansfared and built op by waldng

e
el Wi

When s = 10 mm
cut off ob and St collar plate of same height
wob \

Nomsh s mm

| 12
—
=)
Diouble bevel bust Different welding amangement by using backing
material approved by the Classification Society
I may be accepied on the basis of an appropriate
< welding procedure specification
f N When G = 25 mm or 1.5, whichever is smaller,
G s imsert plate, of minipmm width 300 mm
Douisle ves burt wmiform bevels HETR AUFSEER, S
—
Min. 306 mm
L)
LY T
o
Double ves butt, non-umiform bevel

TABLE 9.4 — Typical Butt Weld Plate Edge

TABLE 95 — Typical Butt Weld Plate Edge
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Preparation Remedial (Manual Welding and Preparation Remedial (Manual Welding and
Semi-Automatic Welding) Semi-Automatic Welding)

Detail Remedial Standard Remarks
When 5 mm < G £ 1.5t mm (maximum 25 . L -
Single vee butt, one side welding nm). build up gap with welding on Deai Remedial standard Remarks

one or both edges. to “Limit” gap size
preferably to “Standard” gap size as
described in Table 8.2

| Where a backing strip is used, the backing
strip is to be removed. the weld back SlllE].@ IDE\'EI o 3 el
N/ mgle bevel mm < (% S om

gouged. and a sealing weld made.

Different welding arrangement by using brtld up weld
S backing material approved by the :

- Classification Society may be accepted on
the basis of an appropriate welding

] ] Limits see
Single vee butt Table 8.2

Ly ‘ Som< G216 mm-buld upwith

procedure specification. }‘ |

a4 weldme with backng stp of necessary

t
\ i remove backmg stp if wsed, back
When G > 25 mm or 1.5t whichever 1s
‘é | smaller, use insert plate of minimum width \J G gonge and back weld
1

N 300 mm.

R ey

]
Min. 300 mm l

TABLE 9.6 — Typical Fillet Weld Plate Edge
Preparation Remedial (Manual Welding and
Semi-Automatic Welding)

Dhatail Femadial standard Bemarks
Tez Fillet 3 mm < G =5 mm - l2g length increasad
to Rule leg +(G-2)
— ’- !
i | LG Smm <G =16 mm or G = 1.5t - chamfer by
i 307w 45,

I T build up with weldms, om one sids with

backinz strip if pecessary. evind and weld. —

— '«‘
3070 45° f,/}\ \\i il
+ L ¥ S

G > 16 mm or G > L5t use insent plate of
mimimum width 300 mm

(> 16 mm naw plate o be mserted of
munm width 300 o

|
Tanen (-

| minimum

100 men

mnimum
Liner treatment

a_ ) .

—~ tStse, ot te beused in |
ol | + 0 GE2pm CAIEQ Ared OF areas '

- — =5 + fllet leg length of tensile stress
R T a=5mm it leg leng Govush e
J b thickmazs of the T
L 3 Lner

TABLE 9.7 — Typical Fillet Weld Plate Edge TABLE 9.8 — Typical Fillet Weld Plate Edge
Preparation Remedial (Manual Welding and
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Semi-Automatic Welding) Semi-Automatic Welding)

Detail Remedial standard Remarks Detzil Femedial standard Remarks
Single T bevel tae as sinzle bevel t== Fillet weld leg length
» !
iy r Increase leg or throat by welding over
~ | e
o .
T
e B Minimum short bead
] i to be referred Table
Dwuble bevel tee symmstrical Fillet weld toe angle 014
l fot ) i ™
When 5 pm < G = 16 mm build up with | -
welding nsing ceramic or other approved J" 6> 90° crinding. and welding, where
. G ‘backing bar, remove, back gouge and back | necessary, fo make & = 80°
s L] weald. |
I

Drouble bevel tee asymmetrical .{': Bt weld toe anzle

A
[

| [ 4 ) 6 00 grinding, and welding, whare
b - necessary, fo maks & < 90°
WL W
L& .....F.._ =

When G > 16 mm-inzert plate of minimam

height 300 mm to be fitted
Deuble T bevel symmtmical Butt weld undercut For swengh member, whers 0.5 < D £ 1
" mm and for other, where 0.8 <D = 1 mm.
| L L 1 b umdercut to be ground smooth (lecalized
* [ 3 _1_ anly) or to be fillad by welding
fe e ";'. Where I > | mm
R S nmdercut to be filled by weldnz
i t

Fillat weld underout Where 0.8 <D Zlmm
nundercut to be ground smooth (localized
only) or w0 be fillad by welding

) Where D > | mm
undercut to be flled by welding
| R

TABLE 9.10 — Distance Between Weds
Remedial

Detail Ramedizl standard Remarks
Scallops over weld seams
Hale to be cut and ground smooth to
; obtain distance
* ™

TABLE 9.9 — Typical Fillet and Butt Weld TABLE 9.11 — Erroneous Hole Remedial
Profile Remedial (Manual Weding and
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Dramil Remedial standard Remarks
Holes mads aroneeusly D < X0 mm | Smength member
apen hole to mminmm 75 mm dia.,
it and weld spizet piscs
——— Fillzt weld to be made
Is D after i weld
A
Ay v
The fining of spi
piacesin ma:ﬁgh
apen hole to over 300 mm and fit msert plate si=55 ConCenation of
fatizue is t0 be approved
v the Classification
v Society.

ther
apen hole to over 300 mm and fit msert plate

Or fit lap plate

Holes mads emonsously D = 200

Serengrth memiber
apen hole and fit insert plate

Orther
apen hole to over 300 mm and fit msert plate
Or fit lap plate

JT h, ST
* pll
=t L =50 mm, min

TABLE 9.12 - Remedial by Insert Plate

Detail Femedial standard Remarks
Remedial by inser plate
12
L L J L= 300 mm minimmm
] -
{ T 8= 300 mm minirmm
i]
—— R=5tmm
i 100mm mirimm
(1) seamwith insert piace is to be welded
. (2 first
- -
B ¥ (2) original seam is fo be released amd
4 B welded over for a minmum of 100 mm.
A '
in |
Femedial of built section by insert plate
L e 2 300 mm
Welding sequence
(1)) =F) =)
Weeh butt weld scallop to be flled during
m final pass (4)
k] 4l
L?I
(4) : (4)
TABLE 9.13-Weld Surface Remedial
Detail Femedial standard Remarks

Sheat bead for remedying scar {scratch)

b) Grade E of mild steel
Length of shart bead = 30 mm

) TMCP type HT steal (Ceg =
and Low temp steel (Ceq = 0.36%)

Length of shart bead = 10 mm

Pemedying weld bead

a) HT stesl, Cast stesl TMCP type HT
steel (Ceq > 036%) and Low temp
steel (Ceq = 0.36%)

Length of shart bead = 50 mm

o) Grade E of mild steel

Lengzth of shart bead 2 30 mm

) TMCP type HT simel (Cog < 0.36%)
and Low temp steel (Ceq < 0 36%)

Length of short bead = 30 mm

Preheating is necessary at
100 = 25°C

NOTE:

1. When short bead is made erroneously, remowe the bead by grmding.

Mo Cr+Mo+WV

1 CeqmCeo EXX0F Y PR
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Detail Remedial standard Femarks
Short bead for remedying scar {soatch) a) HT stesl. Cast steel. TMCP type HT | Preheating is necessary ai
steel (Ceq > 0.36%) and Low temp | 100=25°C
steel (Ceg = 0.36%)

Lensth of short bead 2 50 mm
) Grade E of mild steel
Length of shart bead = 30 mm

<) TMCP type HT steel (Ceq £ 0.36%)
and Low temp steel (Ceq = 0.36%)

Lensth of shart bead 2= 10 mm

Femedyving weld bead ) HT steel. Cast steel, TMCP npe HT
steel (Ceg 036%) and Low temp
steeld (Ceq » 0.367%%)

Length of shart bead = 50 mm

o) Grade E of mild steel

Lensth of shart bead = 30 mm

<) TMCP type HT steel (Ceq & 0.35%)
and Low temp steal (Cag = 0.36%)

Length of shart bead = 30 mm

NOTE:
1. When short bead i made erroneously, remowve the bead by srmding.

1 Cega E‘—%— Cr—)\«_Io+'i. . h"_'_c“hl

PART B - SHIPBUILDING AND REPAIR
QUALITY STANDARD FOR EXISTING SHIP

1. SCOPE

1.1) This standard provides guidance on quality of
repair of hull structures. The standard covers
permanent repairs of existing ships.

Whereas the standard generally applies to

- Conventional ship types,

- Parts of hull covered by the rules of the
Classification Society,

- Hull structures constructed from normal and
higher strength hull structural steel, the
applicability of the standard is in each case to be
agreed upon by the Classification Society.

The standard does generally not apply to repair of

- Special types of ships as e.g. gas tankers

- Structures fabricated from stainless steel or
other, special types or grades of steel

1.2) The standard covers typical repair methods and
gives guidance on quality standard on the most
important aspects of such repairs. Unless explicitly
stated elsewhere in the standard, the level of
workmanship reflected herein will in principle be
acceptable for primary and secondary structure of
conventional design. A more stringent standard
may however be required for critical and highly
stressed areas of the hull, and is to be agreed with
the Classification Society in each case. In assessing
the criticality of hull structure and structural
components, reference is made to ref. 1, 2 and 3.
1.3) Restoration of structure to the original standard
may not constitute durable repairs of damages
originating from insufficient strength or inadequate
detail design. In such cases strengthening or
improvements beyond the original design may be
required. Such improvements are not covered by
this standard; however it is referred to ref. 1, 2 and
3.

2. GENERAL REQUIREMENTS
FOR REPAIRS AND REPAIRERS

2.1) In general, when hull structure covered by
classification is to be subjected to repairs, the work
is to be carried out under the supervision of the
Surveyor to the Classification Society. Such repairs
are to be agreed prior to commencement of the
work.

2.2) Repairs are to be carried out by workshops,
repair yards or personnel who have demonstrated
their capability to carry out hull repairs of adequate
quality in accordance with the Classification
Society’s requirements and this standard.

2.3) Repairs are to be carried out under working
conditions that facilitate sound repairs. Provisions
are to be made for proper accessibility, staging,
lighting and ventilation. Welding operations are to
be carried out under shelter from rain, snow and
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wind.

2.4) Welding of hull structures is to be carried out by
qualified welders, according to approved and
qualified welding procedures and with welding
consumables approved by the Classification
Society, see Section 3. Welding operations are to be
carried out under proper supervision of the repair
yard.

2.5) Where repairs to hull which affect or may affect
classification are intended to be carried out during a
voyage, complete repair procedure including the
extent and sequence of repair is to be submitted to
and agreed upon by the Surveyor to the
Classification Society reasonably in advance of the
repairs. See Ref. 8.

3.QUALIFICATION OF PERSONEL
3.1) Qualification of welders

3.1.1) Welders are to be qualified in accordance with
the procedures of the Classification Society or to a
recognized national or international standard, e.g.
EN 287, ISO 9606, ASME Section IX, ANSI/AWS
D1.1. Recognition of other standards is subject to
submission to the Classification Society for
evaluation. Repair yards and workshops are to keep
records of welder’s qualification and, when
required, furnish valid approval test certificates.

3.1.2) Welding operators using fully mechanized of
fully automatic processes need generally not pass
approval testing, provided that production welds
made by the operators are of the required quality.
However, operators are to receive adequate training
in setting or programming and operating the
equipment. Records of training and production test
results shall be maintained on individual operator’s
files and records, and be made available to the
Classification Society for inspection when
requested.

3.2) Qualification of welding procedures

Welding procedures are to be qualified in
accordance with the procedures of the
Classification Society or a recognized national or
international standard, e.g. EN288, ISO 9956,
ASME Section IX, ANSI/AWS D1.1. Recognition
of other standards is subject to submission to the
Classification Society for evaluation. The welding
procedure should be supported by a welding
procedure qualification record. The specification is
to include the welding process, types of electrodes,
weld shape, edge preparation, welding techniques
and positions.

3.3) Qualification of NDE operators

33.1) Personnel performing nondestructive
examination for the purpose of assessing quality of
welds in connection with repairs covered by this
standard, are to be qualified in accordance with the
Classification Society rules or to a recognized
international or national qualification scheme.
Records of operators and their current certificates
are to be kept and made available to the Surveyor
for inspection.

4. MATERIALS
4.1) General requirementsfor materials

4.1.1) The requirements for materials used in repairs
are in general the same as the requirements for
materials specified in the Classification Society’s
rules for new constructions, (ref. 5).

4.1.2) Replacement material is in general to be of the
same grade as the original approved material.
Alternatively, material grades complying with
recognized national or international standards may
be accepted by the Classification Societies provided
such standards give equivalence to the requirements
of the original grade or are agreed by the
Classification  Society. For assessment of
equivalency between steel grades, the general
requirements and guidelines in Section 4.2 apply.
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4.1.3) Higher tensile steel is not to be replaced by
steel of a lesser strength unless specially approved
by the Classification Society.

4.1.4) Normal and higher strength hull structural
steels are to be manufactured at works approved by
the Classification Society for the type and grade
being supplied.

4.1.5) Materials used in repairs are to be certified by
the Classification Society applying the procedures
and requirements in the rules for new constructions.
In special cases, and normally limited to small
quantities, materials may be accepted on the basis
of alternative procedures for verification of the
material’s properties. Such procedures are subject
to agreement by the Classification Society in each
separate case.

4.2) Equivalency of material grades

4.2.1) Assessment of equivalency between material
grades should at least include the following aspects;
- Heat treatment/delivery condition

- Chemical composition

- Mechanical properties

- Tolerances

4.22) When assessing the equivalence between
grades of normal or higher strength hull structural
steels up to and including grade E40 in thickness
limited to 50 mm, the general requirements in Table

4.1 apply.

4.2.3) Guidance on selection of steel grades to
certain recognized standards equivalent to hull
structural steel grades specified in Classification
Societies’ rules is given in Table 4.2

Table 4.1 - Minimum extent and requirements

to assessment of equivalency between normal or
higher strength hull structural steel grades

Items to be Requirements Comments

considered

Chemical - C; equal or lower The sum of the elements, e.g. Cu, Ni,
composition - Pand S; equal or lower Cr and Mo should not exceed 0.8%

- Mn; approximately the same but
not exceeding 1.6%
- Fine grain elements; in same

amount
- Detoxidation practice
Mechanical - Tensile strength; equal or higher | Actual yield strength should not
praperties Yield strength; equal or higher exceed Classification Society Rule
- Elongation; equal or higher minimum requirements by more than

- Impact energy; equal or higher at | 80 N/mm?
same or lower temperature,
where applicable

Condition of Same or better Heat treatment in increasing order;

supply - asrolled (AR)
- controlled rolled (CR)
normalised (N)
- thermo-mechanically rolled (TM)"
- quenched and tempered (QT)"
" TM- and QT-steels are not
suitable for hot forming

Tolerances - Same or stricter Permissable under thickness
tolerances;

- plates: 0.3 mm
- sections: according to recognised
standards

Table 4.2 - Guidance on steel grades comparable
to the normal and high strength hull structural
steel grades given in Classification Society rules

| Staal grades according to ClassiHfication Societies’ rulss (ref. 5 | Comparable stesl grades

| Grade Yield | Tensile Elongation | Average impact | 180 EN ASTM  [JIS

| siress | strength energy 530-80
Ren Ra A Temp. J, min. 40501210 | EN 1002543 | A1 G306
min. min. | 1981 EN 10113.93

Wmm' | Nmm® (% ‘c

T

| Fe 3608

& | | 20 I IEL
|8 %5 |400502 |2 0 Fio 360C B SIMIB
D 20 Fa 30D D (SMM1C)
|E | 40 pi } E
[aaT I | | | | Fa430C -
o2t 265 |05 |2 20 |77 |Fe430D
|Ex | 40 | -
(a2 | EC
|Daz 5 | 440-500 2 20 K] (SM5IC)
|Ex2 40 |

A% I [ M 58
D% 365 |4s0620 |21 20 E M (SMBC)
|E3% | 40 | M 4
| Adih } | M | (5M58)
|D40 %0 510650 |20 20 |0 S420NM .
|E40 40 | SA20MLML

Note:

In selecting comparitable steels from this table,
attention should be given to the requirements of
Table 4.1 and the dimension requirements of the
product with respect to Classification Society rules.

5. GENERAL REQUIREMENTSTO
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WELDING

5.1) Correlation of welding consumables
with hull structural steels

5.1.1) For the different hull structural steel grades
welding consumables are to be selected in
accordance with IACS UR W17 (see Ref.6).

5.2) General requirementsto preheating and
drying out

5.2.1) The need for preheating is to be determined
based on the chemical composition of the materials,
welding process and procedure and degree of joint
restraint.

5.2.2) A minimum preheat of 50° C is to be applied
when ambient temperature is below 0° C. Dryness
of the welding zone is in all cases to be ensured.

523) Guidance on recommended minimum
preheating temperature for higher strength steel is
given in Table 5.1. For automatic welding processes
utilizing higher heat input e.g. submerged arc
welding, the temperatures may be reduced by 50°C.
For re-welding or repair of welds, the stipulated
values are to be increased by 25°C.

Table5.1 - Preheating temperature

Carbon equivalent™ | Recommended minimum preheat temperature (° C)

teoms <50 mm? [ 50 MM < teoms < 70 MM 7 | teomp > 70 mm 7

Ceq<£0.39

-| 50

Ceq 041

-1 75

Ceqs043

50

100

Ceq<045

50

100

125

Ceq <047

100

125

150

Ceq <050

125

150

175

5.3) Dry welding on hull plating below the
waterline of vessels afloat

5.3.1) Welding on hull plating below the waterline of
vessels afloat is acceptable only on normal and

higher strength steels with specified yield strength
not exceeding 355 MPa and only for local repairs.
Welding involving other high strength steels or
more extensive repairs against water backing is
subject to special consideration and approval by the
Classification Society of the welding procedure.
532) Low-hydrogen electrodes or welding
processes are to be used when welding on hull
plating  against  water  backing.  Coated
low-hydrogen electrodes used for manual metal arc
welding should be properly conditioned to ensure a
minimum of moisture content.

5.3.3) In order to ensure dryness and to reduce the
cooling rate, the structure is to be preheated by a
torch or similar prior to welding, to a temperature of
minimum 5° C or as specified in the welding
procedure.

Notes:
1)
Mn Cr+Mo+V Ni+Cu
Ceq=C+ + — +
6 5 15

(%)

2) Combined thickness teomp = t+tr+tstts, see
figure

6. REPAIR QUALITY STANDARD

6.1) Welding, general

AY.

N\

Fig 6.1 - Groove roughness
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Item

Standard

Limit

Remarks

Material Grade

Same as original or

See Section 4

higher
Welding IACS UR W17 Approval according
Consumables (ref. 6) to equivalent
international
standard
Groove / Roughness | See note and Fig6.1 | d < 1.5 mm Grind smooth

Pre-Heating

See Table 5.1

Steel temperature
not lower than 5°C

Welding with water
on the outside

See Section 5.3

Acceptable for
normal and high
strength steels

- Moisture to be
removed by a
heating torch

Alignment As for new
construction
Weld Finish IACS
Recommendation 20
(ref. 10)
NDE IACS At random with

Recommendation 20
(ref. 10)

extent to be agreed
with attending
surveyors

Note:

Slag, grease, loose mill scale, rust and paint, other

than primer, to be removed.

6.2) Renewal of plates

3
|
1 \ y 2
-
—H —
R =35 x plate thickness 100mm 4 100mm
min. 100mm
Fig 6.2 - Welding sequence for inserts
Item Standard Limit Remarks
Size Insert Min. 300 x 300 mm Min. 200 x 200 mm
K =5 x lhickness Min B = 100 mm
Circular inserts:
D, = 200 mm
Marterial Grade Same as original or See Section 4.
higher
Edge Preparation As for new In case of non
consiruction compliance increass
the amount of NDE
Welding Sequence SeaFig 62 For primary mambears

1—+2—+31—+4

Weld sequence 15

sequence 1and 2
transwerse lo lhe
main stress direction

Alignment

‘Weld Finish

As far new
consiruction
IACSE

(ref 10}

Recommandation 20

MDE

1acs

{rel 10}

Recommendation 20

6.3) Doublerson plating

Local doublers are normally only allowed as
temporary repairs, except as original compensation
for openings, within the main hull structure.

Slot weld throat
Pitch
i (-
e
Size of
slot
Fig 6.3 - Doublers on plates
Ilt.e‘:TlvN T Stana rd Limit R r

Existing Plating

General:t =5 mm

For areas where
existing plating is
less than 5 mm
plating a permanent
repair by insert is fo

plate

be camied out
Extent/ Size Rounded off comers. | min 300 x 300 mm
R =50 mm

Thickness of Doubler |td=1p td > 1p/3
(td) (ip = original

thickness of existing

plating)
Material Grade Same as criginal See Section 4

Edge Preparation

As for [newbuidiing]
new construction

Doublers welded on
primary strength
members: (Le: leg
length)
whent=Le+5mm
the edge to be
tapered (1:4)

Welding

As for [newbuidling]
new construction

Welding sequence
similar to insert
plates.

Weld Size (throat
thicknesss)

Circumferencial and
in slots: 0.6 x td

Recommendation 20
(ref. 10)

Slot Welding Normal size of slot: Max pitch between For doubler extended

(80-100) x 2 td slots 200 mm over several
supporting elements,

Distance from dmax = 500 mm see Figure 6.3
doubler edge and
between slots:
d=151d

NDE IACS

6.4) Renewal of internalg/stiffeners

Release fillet weld over
a distance d prior to \

welding sector 3

Min. size of insert

F

ol
»

£

5
3
d d
> i

Fig 6.4 - Welding sequence for inserts of stiffeners
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Item

Standard

Limit

Remarks

Size Insert

Min. 300 mm

Min. 200 mm

Marterial Grade

Same as original or
higher

See Section 4.

Edge Preparation

As for new
construction.

Fillet weld stiffener
web [ plate to be
released over min.
d = 150 mm

Welding Sequence

See Fig6.4
Welding sequence is
1—+2—+3

Alignment As for new
construction

Weld Finish IACS
Recommendation 20
(ref. 10)

NDE IACS
Recommendation 20
{ref. 10)

6.5) Renewal of internalgstiffeners

transitionsinverted angle/bulb profile

The application of the transition is allowed for
secondary structural elements.

.

i

[

Ny

\l- O Teansition angle

Fig 6.5 - Transition between inverted angle and bulb

profile

Item Standard Limit Remarks
(hy- ha) =025x b1
|f] _,\| 2mm Without tapering

3 transition.
Transition Angle 15 degrees At any arbitrary

section
Flanges ff=1
bf = bf;

Length of Flatbar 4xhy
Material See Section 4.

6.6) Application of Doubling Straps

In certain instances, doubling straps are used as a
means to strengthen and reinforce primary
structure. Where this has been agreed and approved,
particular attention should be paid to:

- The end termination points of the straps, so that
toe support is such that no isolated hard point
occurs.

- In the case of application of symmetrical or
asymmetrical-ended straps, the corners at the end of
the tapering should be properly rounded.

- any butts between lengths of doubling straps, so
that there is adequate separation of the butt weld
from the primary structure below during welding,
and so that a high quality root run under controlled
circumstances is completed prior to completing the
remainder of the weld. Ultrasonic testing should be
carried out on completion to verify full penetration.

Assymmetrical arrangement

/

R

Strap t b
— \ Increased throat
thickness
Taper {/b =3
Symmetrical aimangement
[ Increased throat
/ thickness
Strap t b
Taper (b 23

Fig 6.6 - Application of Doubling Straps
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Item Standard Limit Remarks

Tapering =3 Special consideration

fo be drawn to design

Radius 01xb min 30 mm of strap terminations
in fatigue sensitive

areas.

Material See paragraph 2.0
General requirement
o materials.

Weld Size Depending on
number and function
of straps.

Throat thickness to
be increased 15 %
toward ends.

‘Welding Welding sequence See sketch. For
from middle towards welding of lengths =
the free ends 1000 mm step
welding fo be
applied.

6.7) Welding of pitting corrosion

Notes:

Shallow pits may be filled by applying coating or
pit filler. Pits can be defined as shallow when their
depth is less that 1/3 of the original plate thickness.

Jelding direction

A

Grnind flush

Finish outsa\de‘ pit /\ ‘S;n outside pit

—w—

Fig 6.7 - Welding of pits

Item Standard Limit Remarks

Extent / Depth Pits / grooves are to | If deep pits or See also IACS

be welded flush with | grooves are clustered | Recommendation 12
the original surface. together or remaining | {ref. 9)

thickness is less than
6 mm, the plates
should be renewed.

Cleaning Heawy rust fo be
removed
Pre-Heating See Table 5.1 Required when Always use propane
ambient temperature | torch or similar to
=5°C remove any moisture
‘Welding Sequence Reverse direction for See also IACS
each layer Recommendation 12
(ref. 9)
Weld Finish IACS
Recommendation 20
(ref. 10)
NDE IACS Min. 10% extent Preferably MP1
Recommendation 20
(ref. 10)

Reference is made to TSCF Guidelines, Ref. 2 & 3.

6.8) Welding repairsfor cracks

In the event that a crack is considered weldable,
either as a temporary or permanent repair, the
following techniques should be adopted as far as
practicable. Run-on and run-off plates should be
adopted at all free edges.

& © O

I T

\X/

Fig 6.8.a - Step back technique

Tab

Fig 6.8.b - End crack termination

O O O

Fig 6.8.c - Welding sequence for cracks with length less
than 300 mm

I
Fig 6.8.d - Groove preparation (U-groove left and

V-groove right)
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Item Standard Limit Remarks
Groove Preparation &= 45-60° For through plate
r=5mm cracks as for
newbuilding. Also
see Fig 6.8.d
Termination Termination to have For cracks ending on
slope 1:3 edges weld to be
terminated on a fab
see Fig 6.8.b
Extent On plate max. 400 | On plate max 500 mm.

mm length. Vee out
50 mm past end of
crack

Linear crack, not
branched

Welding Sequence

See Fig 6.8.c for

For cracks longer than

Always use low

sequence and 300 mm step-back hydrogen welding
direction fechnigue should be consumables
used Fig6.8.a
‘Weld Finish IACS
Recommendation
20 (ref. 10)
NDE IACS 100 % MP or PE of 100 % surface crack
Recommendation groove detection + UE or RE

20 (ref. 10)

for butt joints




