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Latest editions of TL Rules incorporate all rule changes. The latest rule revisions of a published rule are
shown with a vertical line. Changes after the publication of the rule are written in red colour.

Please note that within this document added items are written in red and for deleted items
strikethrough is applied. After the publication of relevant rule, those revisions are to be indicated with
a vertical line. Following Rule Changes presented in English are also implemented into Turkish Version
of Rules.
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CLASSIFICATION AND SURVEYS

01. Section 3 - Surveys

Revision Date: May 2021
Entry into Force Date: 1 July 2021

ltem A.11.2.1.2 was revised according to UR Z17 Rev.5 as below:

° Firms engaged in Cable Transit Seal Systems inspection on ships and Mobile Offshore Units.

PART A - CHAPTER 1 - HULL

01. Section 3 — Design Principles

Revision Date: April 2021
Entry into Force Date: 1 July 2021

Item A.2.3.2 and name of table 3.6 were revised according to UR S6 Rev.9 Corr.1 as below:

Table 3.6 Minimum material grades for single-side skin bulk carriers subjected to SOLAS regulation
XI/6.4:3

02. Section 6 — Longitudinal Strength

Revision Date: May 2021
Entry into Force Date: 1 July 2021

Item D.1 was revised as below:

The calculation of the stresses can be carried out by an analysis of the complete hull. If no complete hull analysis is
carried out, the most unfavorable values of the stress combinations according to Table 56.3 are to be taken for o, and.
7. respectively. The formulae in Table 56.3 contain csw, owv, own, ost and owr according to 2. and tsw, Twv, TwH, TsT
and twwr according to 3. as well as:
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03. Section 11 — Watertight Bulkheads

Revision Date: April 2021
Entry into Force Date: 1 July 2021

ltem A.4.2.2 was revised according to Ul SC93 Rev.2 as below:

In cargo ships a stern tube enclosed in a watertight space of moderate volume, such as an afterpeak tank, where
the inboard end of the stern tube extends through the afterpeak/engine room watertight bulkhead into the engine
room is considered to be an acceptable solution satisfying the requirement of Chapter II-1, Regulation 12.181 of
SOLAS 1974, as amended, provided the inboard end of the stern tube is effectively sealed at the afterpeak/engine
room bulkhead by means of an approved watertight/oiltight gland system.

ltem A.5.1.6 was revised according to Ul SC156 Rev.2 as below:

5.1.6  For internal doors in watertight bulkheads in cargo ships and passenger ships-—see TL-I SC156 Fable-1 is
to be applied.

04. Section 21 — Structural Fire Protection

Revision Date: April 2021
Entry into Force Date: 1 July 2021
Iltem B.9.1.4.16 and C.7.7 were revised according to Ul SC147 Rev.2 as below:

9.1.4.16 Watertight doors below bulkhead deck, which also serve as fire doors are not to-be closed automatically
in case of fire detection.

7.7 Watertight doors below freeboard deck, which also serve as fire doors are not to to-be closed automatically in

case of fire detection.

05. Section 22 — Corrosion Protection

Revision Date: May 2021
Entry into Force Date: 1 July 2021
ltem E.2.1.1.4 was revised in accordance with TL/2018/0B/09 as below:

Weld spatters, rough-rolled ends, laminations, rolling flaws etc. which have only become apparent
immediately before or during the blasting work shall be remedied. Edges and welding seams shall be treated

according to :
the Shipbuilding and Repair Quality Standard of the TL.
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06. Section 26 — Stability

Revision Date: April 2021
Entry into Force Date: 1 July 2021

Iltem F.4.1.3 was revised according to UR L5 Rev.4 as below:

41.3 Type 3 software is to include pre-defined relevant damage cases for both sides of the ship according to
the applicable rules for automatic check of a given loading condition.

07. Section 28 — Oil Tankers

Revision Date: April 2021
Entry into Force Date: 1 July 2021

Footnote (6) was revised according to Rec.110 Rev.2 as below:

(6) Refer to part B, chapter 4, of the International Code on Intact Stability, 2008 (2008 IS Code), as amended; the
Guidelines for the Approval of Stability Instruments (MSC.1/Circ.1229), annex, section 4, as amended; and the technical
standards defined in part 1 of the Guidelines for verification of damage stability requirements for tankers (MSC.1/Circ.1461)
(See also TL-G 110).

08. Section 35 — Floating Docks

Revision Date: April 2021
Entry into Force Date: 1 July 2021

This section was generally revised.

09. Section 36 — Goal-Based Ship Construction Standards For Bulk Carriers and Qil Tankers

Revision Date: April 2021
Entry into Force Date: 1 July 2021

Iltem D.1.1 was revised according to UR Z23 Rev.7 as below:

- Details of equipment forming part of the watertight and weather tight integrity of the ship

a Cable Transit Seal Systems Register, to be prepared by the shipbuilder for watertight cable transits.
The Register can be in either a hard copy or digitized media. For an example of a register see TL-R Z23
Appendix 3 - Recommendatory Sample - Cable Transit Seal Systems Register. It is to include a marking
/ identification system, documentation referencing manufacturer manual(s) for each type of cable transit
installed, the Type Approval certification for each type of transit system, applicable installation drawings,
and a recording of each installed transit documenting the as built condition after final inspection in the
shipyard. This is to include sections to record any inspection, modification, repair and maintenance.
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PART A — CHAPTER 2 - MATERIAL

01. Section 3 — Rolled Steel Plates, Sections and Bars

Revision Date: May 2021
Entry into Force Date: 1 July 2021
ltem J.2.2.1.1 was revised according to UR S33 Rev.3 as below:

2.2.1.1 Ultrasonic testing (UT) in accordance with TL-R W33 erFL'sregquirement is to be carried out on all block-
to-block butt joints of all upper flange longitudinal structural members in the cargo hold region. Upper flange
longitudinal structural members include the topmost strakes of the inner hull/lbulkhead, the sheer strake, main
deck, coaming plate, coaming top plate and

all attached longitudinal stiffeners. These members are defined in Figure 3.14.

ltems J.2.2.2.1 and 2.2.2.2 were revised according to UR S33 Rev.3 as below:

2.2.2.1 Acceptance criteria of UT are to be in accordance with TL--G-20-erFL"spracticeR W33.

2.2.2.2 The acceptance criteria may be adjusted under consideration of the appertaining brittle crack initiation
prevention procedure and where this is more severe than that found in TL--G-20R W33, the UT procedure is to be
amended accordingly to a more severe sensitivity.

ltem J.2.3.1.1 was revised according to UR S33 Rev.3 as below:

2.3.1.1 The procedure of the NDT is to be in accordance with TL--G-20-erFL'srequirementsR W33, irrespective
of the applicability clause for new building in paragraph 1.1 of TL-R W33.

Item J.2.3.1.1 was revised according to UR S33 Rev.3 as below:

2.3.3.1 Where UT is carried out, acceptance criteria of UT are to be in accordance with TL--G-20-orFL's-practice
R W33, irrespective of the applicability clause for new building in paragraph 1.1 of TL-R W33.

02. Section 5 — Steel Forgings

Revision Date: May 2021
Entry into Force Date: 1 July 2021
ltem A.10.2 was revised according to Rec. 68 Rev.1 as below:

10.2 When required by the relevant construction rules, or by the approved procedure for welded composite
components appropriate non-destructive testing is also to be carried out before acceptance and the results are to
be reported by the manufacturer.

The extent of testing and acceptance criteria are to be agreed with TL-G 68 is regarded as an example of an

acceptable standard.
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03. Section 11 — Materials for Propeller

Revision Date: May 2021
Entry into Force Date: 1 July 2021
Contents of Section 11 were revised according to revisions of UR W24 Rev.4 and UR W27 Rev.2.

ltem A.1 was revised according to UR W24 Rev.4 as below:

1. Scope

These Rules are applicable to the meulding,—easting-manufacture, testing and to the method for repairing of-new
propellers, propeller blades and propeller bosses made of cast copper alloys.

Where the use of alternative alloys is proposed, particulars of chemical composition, mechanical properties and
heat treatment are to be submitted for approval.

By agreement with TL, these Rules may also be applied to the repair and testing of propellers which have been
damaged in service.

ltems A.2.1 and 2.2 were revised according to UR W24 Rev.4 as below:

2.1 Approval

All propellers and propeller components are to be east manufactured by foundries approved by TL or an IACS

Member Classification Society.

and The castings are to be manufactured and tested in accordance with these Rules.

2.2 Application for approval

It is the manufacturer’s responsibility to assure that effective quality, process and production controls during
manufacturing are adhered to within the manufacturing specification. The approvatis-to-be-applied-forat
manufacturing specification shall be submitted to TL at the time of initial approval, and shall at least include the
following particulars: description of the foundry facilities, copper alloy material specification, runner and feeder
arrangements manufacturlng procedures non- destructlve testlng and repalr procedures. Iheapplmanensm

ltem A.2.4 was revised according to UR W24 Rev.4 as below:

2.4 Inspection facilities

The foundry is to have a suitably equipped laboratory, staffed by qualified personnel to perform tests on moulding
materials, chemical analyses, mechanical tests-and, microstructural examinations of metallic materials and non-

destructive tests.

Where theregqulisi
necessary-particulars-of the testing activities are assigned to other companies or other laboratory-which-carries-out

the-testsfor the foundry, additional information required by TL is to be included.
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ltem A.4 was revised according to UR W24 Rev.4 as below:

4. General-CharacteristiesQuality of Castings

4.1 Freedom from defects

All castings must have a workmanlike finish and must be free from defects liable-to-impair-theirintended-use-which
would be prejudicial to their proper application in service. Minor casting defects which are still visible after
machining, such as small sand and slag marks, small cold shuts and scabs shall be removed by the manufacturer
{SfPRar-14y} in accordance with item 11.

4.2 Removal of defects

Casting defects which may impair the serviceability of the castings, such as major non-metallic inclusions,
shrinkage cavities, blow holes and cracks are not permitted. They are to be removed by one of the methods
described in 141. within the limits applicable for the endangered zone in question. A comprehensive report on the
repairs carried out is to be made available to the Surveyor.

ltem A.5 was revised according to UR W24 Rev.4 as below:

51 The verification of dimensions and the dimensional and geometrical tolerances are-goverhed-by-the-data
contained-in-the-approval-drawings-or-order-documents-is the responsibility of the manufacturer.

Fhese-documents—shall The report on the relevant examinations is to be submitted to the Surveyor atthe-time-of

testing, who may require checks to be made in his presence.

5.2 All propellers are to be statically balanced in accordance with specified ISO 484 tolerance class (or
equivalent) as specified in the approved drawings in presence of a surveyor. Dynamic balancing is required for

propellers with an operating speed of more than 500 rpm or propellers with tip speed exceeding 60 m/s.

For further details see Part B, Chapter 4, Section 8, F.

Title of item 6, item 6.1 and table 11.1 were revised according to UR W24 Rev.4 as below:

6. Chemical Composition and Micrestructure Metallurgical Characteristics

The manufacturer is to maintain records of the chemical analyses of the production casts, which are to be made
available to the Surveyor.
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Alloy type
Cu% Al% Mn% Zn% Fe% Ni% Sn% Pb%
CuUl 52-62 0.5-3.0 0.5-4.0 35-40 0.5-2.5 max.1.0 max. 1.5 max. 0.5
Ccu2 50-57 0.5-2.0 1.0-4.0 33-38 0.5-2.5 3.0-8.0 max. 1.5 max. 0.5
CuU3 77-82 7.0-11.0 0.5-4.0 max. 1.0 2.0-6.0 3.0-6.0 max. 0.1 max. 0.03
cu4 70-80 6.5-9.-0 8.0-20.0 max. 6.0 2.0-5.0 1.5-3.0 max. 1.0 max. 0.05

Iltem 6.2 was revised according to UR W24 Rev.4 as below:

In which Ads-the-algebraic-sum-of the following-values:

A= %Sn + 5x% Al -0.5x% Mn -0.1x% Fe -2.3x% Ni

Note :
The minus sign preceding the elements Mn, Fe and Ni signifies that these elements tend to reduce the proportion of beta phase.

The micro structure of alloy types CU 1 and CU 2 shall be verified by determining the proportion of alpha phase.
For this purpose, at least one specimen shall be taken from each heat. The proportion of alpha phase shall be
determined as the average value of 5 counts.

Iltems 7 and 8 was combined according to UR W24 Rev.4 as below:

7. Mechanical Characteristics-Properties and Tests
7.1 Standardized alloys

The mechanical eharacteristics-must-conform properties are to the-data comply with the values given in Table 11.2.
These values are applicable to test specimens manufactured from cast samples separately in accordance with Fig.

11.1 or in accordance with specifications of a recognized ratienal standard.

7.2 Other alloys

The mechanical properties of other alloys not shewn in meeting the minimum values of Table 11.2 are to comply

with the requirements set out in a specification which has been approved by TL.
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8. 7.3 Inspectionsand Tensile tests and specimens

Fhe following-inspections-and Tensile tests and specimens are to be performed—The-dimensions-oftest specimens
and-methods-oftesting-are-given in accordance with Section 2.

31 . "

8:2.2—Tensile test specimens are normally to be taken from separately cast sample pieces, see 7.1. The sample
pieces are to be cast in moulds of the same moulding material as is used for the propeller casting. They must be
cooled under the same conditions as the propeller itself. At least one tensile test specimen shall be taken from

each ladle.

8:2.3—If propellers are subjected to heat treatment, the sample pieces are to be heat treated in the same way.

8-2-4—Where test specimens are to be taken from integrally cast sample bars, this is to be the subject of special
agreement with TL. Wherever possible, the sample bars are to be located on the blades at a point lying between

0.5 and 0.6 R, where R is the radius of the propeller. The test sample material may-ret must be removed from the

propeller casting by non thermal eutting-process procedures.
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ltems 9, 10 and 11 were deleted and subsequent items were renumbered according to UR W24 Rev.4
as below:
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Renumbered item 8.2 was revised according to UR W24 Rev.4 as below:

8.2 Severity zones

In order to relate the scope of the tests to the effect of defects in propeller blades and avoid the risk of fatigue

fractures following repairs, the blades are divided into three severity zones designated "A", "B" and "C".

Iltem 9 was added according to UR W24 Rev.4 as below:

9. Non-destructive testing

9.1 Qualification of personnel involved in NDT

Refer to Chapter 3 — Welding, Section 10 items J.2.3, 2.4 and, 2.5.

9.2 Visual testing

All finished castings are to be 100% visually inspected by the manufacturer. Castings are to be free from cracks,

hot tears or other imperfections which, due to their nature, degree or extent, will interfere with the use of the
castings. A general visual examination is to be carried out by the Surveyor.

TURK LOYDU-RULE CHANGE SUMMARY- JUNE 2021



TL NUMBER: 03/2021 JUNE 2021

9.3 Liquid penetrant testing

Liquid penetrant testing procedure is to be submitted to the Society and is to be in accordance with ISO 3452-1 or a
recognized standard. The acceptance criteria are specified in item 10.

The severity zone A is to be subjected to a liquid penetrant testing in the presence of the Surveyor.

In zones B and C the liquid penetrant testing is to be performed by the manufacturer and may be witnessed by the
Surveyor upon his request.

If repairs have been made either by grinding, straightening or by welding the repaired areas are additionally to be
subjected to the liquid penetrant testing independent of their location and/or severity zone.

9.4 Radiographic and ultrasonic testing

When required by the Society or when deemed necessary by the manufacturer, further non-destructive testing (e.qg.
radiographic and/or ultrasonic testing) are to be carried out. The acceptance criteria or applied quality levels are to
be agreed between the manufacturer and TL in accordance with a recognized standard.

Note: due to the attenuating effect of ultrasound within cast copper alloys, ultrasonic testing may not be practical in
some cases, depending on the shape/type/thickness, and grain-growth direction of the casting.

In such cases, effective ultrasound penetration into the casting should be practically demonstrated on the item. This
would normally be determined by way of back-wall reflection, and/or target features within the casting.

4310. Acceptance Criteria for ByelLiquid Penetrant iaspection Testing

1310.1 Iaspection-procedure-Definitions of liquid penetrant indications

4322 —Indication: In dye the liquid penetrant irspeetiontesting, an indication is classed as when bleeding of the
indicating fluid is clearly visible from discontinuities in the material at least 10 minutes after the developer has been
applied.

Relevant indication: Only indications which have any dimension greater than 1.5mm shall be considered relevant
for the categorization of indications.

Non-linear indication: an indication with a largest dimension less than three times its smallest dimension (i.e. 1 <3
w).

Linear indication: an indication with a largest dimension three or more times its smallest dimension (i.e. | =2 3 w).
Aligned indications:

a) Non-linear indications form an alignment when the distance between indications is less than 2mm and at least
three indications are aligned. An alignment of indications is considered to be a unique indication and its length is
equal to the overall length of the alignment.

b) Linear indications form an alignment when the distance between two indications is smaller than the length of the
longest indication.

1322 indicati
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ee lllustration of liquid

penetrant indication is given in Figure 11.7.

133 10.2 Acceptance standard

3- i ; the test surface is to be subdivided into reference areas, each being 100 cmz,—as

deseribed-inthe-definitions-given-in-13:2. Fhe-rumberand-form-of-the-indication ountered-may-not-e d
values-specifiedin-Table-11.3: Each reference area may be square or rectangular with the major dimension not
exceeding 250mm.

The area is to be taken in the most unfavourable location relative to the indication being evaluated.

The relevant indications detected shall, with respect to their size and number, not exceed the values given in the Table
11.3.

13.3:2—For welding purposes prepared areas are always to be evaluated as Zone "A" regardless of their location.
The same applies for weld sites when they have been finish machined and/or ground.

1421 Defects are normally to be removed by mechanical methods such as grinding, chipping or milling. By
consent of the-Surveyor TL, repairs by welding may be performed provided that the specifications given in 141.3,
141.4 and 141.5 have been complied with.

1422 After milling or chipping grinding is to be applied for such defects which are not to be welded. Grinding is

to be carried out, in such a manner that the contour of the ground depression is as smooth as possible in order to

avoid stress concentrations or to minimise cavitation corrosion. Complete elimination of the defective material is to
be verified by liquid penetrant testing.

Figure 11.7 was revised according to UR W24 Rev.4 as below:
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Item 14.3 was renumbered as 11.3 and was revised according to UR W24 Rev.4 as below:

14-3.1—Repairs by welding in Zone "A" are generally not permitted unless specially approved by TL

In some cases the propeller designer may submit technical documentation to propose a modified zone A based on

detailed hydrodynamic load and stress analysis for consideration by TL.
14.3.2—Grinding is permitted to the extent that the blade thickness specified in the drawing is maintained.

14.3.3—Where grinding has to be carried out more deeply than described above, this is to be inspected and

approved on a case by case basis by TL.

Iltem 11.6 was added according to UR W24 Rev.4 as below:

11.6  Repair documentation

The foundry is to maintain records of inspections, welding, and any subsequent heat treatment, traceable to each
casting.

Before welding is started, full details of the extent and location of the repair, the proposed welding procedure, heat
treatment and subsequent inspection procedures are to be submitted to TL for approval.

Renumbered item 12 was revised according to UR W24 Rev.4 as below:

12. Repairby Welding Repair Procedure

121 General-reguirements

Before welding is started, manufacturer shall submit to TL a detailed welding procedure specification covering the
weld preparation, welding parameters, filler metals, preheating and post weld heat treatment and inspection

procedures.
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All weld repairs are to be carried out in accordance with qualified procedures, and, by welders who are qualified to

a recognized standard. Welding Procedure Qualification Tests are to be carried out in accordance with Annex A

and witnessed by the Surveyor.

Table 11.3 was revised according to UR W24 Rev.4 as below:

Table 11.3

Permitted number and size of relevant indications in a reference area of 100 cm? as a
function of the severity zones

Maximum number

Maximum for each type of Maximum permitted dimension
Severity zones number of Type of indication L .yp . n o ww P o
S indicaiton a” or “I” of indications [mm]
indications
(1) (2)

GCiredlar non-linear 4

A 7 linear 3

aligned 3

cirewlar non-linear 10 6

B 14 linear 4 6

aligned 4 6

cirewlar non-linear 14 8

C 20 linear 6

aligned 6

1)

Individual, eireular non-linear indications with a diameter of less than 2 mm in Zone "A" and with a diameter of less than 3 mm|

in the other Zones may-be-disregarded are not considered relevant.

)

indications where there are no linear/aligned indications.

All or some of the total number of eirettar non-linear indications may be increased to the maximum permitted number of allf

Renumbered item 12.2 was revised according to UR W24 Rev.4 as below:

12.2

Preparation of weld sites

Defects which-arerequired to be remeved repaired by welding are to be ground dewn to-the sound base material in

torrnitywi . |

according to 141.2.

To-ensure-that-the-defects-have-been-completely

The weld grooves shall be prepared so as to ensure that the base of the groove is fully fused.

The resulting ground areas are to be examined in the presence of the Surveyor by liquid penetrant testing in order

to verify the complete elimination of defective material.

Renumbered item 12.3 was revised according to UR W24 Rev.4 as below and all sub item number was

deleted:

12.3

Welding repair procedure

1532 Metal Arc welding is recommended to be used for all types of welding repairs te-bronze on cast copper

alloy propellers.
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Renumbered item 13.2 was revised according to UR W24 Rev.4 as below and all sub item number was
deleted:

13.2 Hot straightening

Weld repaired areas may be subject to hot straightening, provided it can be demonstrated that weld properties are
not impaired by the hot straightening operations.

Deleted items 10 and 11 were added as items 14 and 15 according to UR W24 Rev.4 as below:

14. Identification and marking
14.1 Identifications

The manufacturer is to adopt a system for the identification of all castings, which enable the material to be traced to its
original cast. The Surveyor is to be given full facilities for so tracing the castings when required.

14.2 Marking
Each finished casting propeller shall be marked by the manufacturer at least with the following particulars:

- Grade of cast material or corresponding abbreviated designation

- Manufacturer's mark

- Heat number, casting number or another mark enabling the manufacturing process to be traced back
- Date of final inspection

- Number of TL test certificate

- Ice class symbol, where applicable

- Skew angle for high skew propellers.

15. Manufacturer’s certificates

For each casting propeller the manufacturer is to supply to the Surveyor a certificate containing the following details:
- Purchaser and order number

- Shipbuilding project number, if known

- Description of the casting with drawing number

- Diameter, number of blades, pitch, direction of turning

- Grade of alloy and chemical composition of each heat

- Heat or casting number

- Final weight

- Results of non-destructive tests and details of test procedure where applicable

- Portion of alpha-structure for CU 1 and CU 2 alloys
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- Results of the mechanical tests
- Casting identification No.
- Skew angle for high skew propellers, see 8.1

Revision Date: May 2021
Entry into Force Date: 1 July 2021

Item B.1.1 was revised according to UR W27 Rev.2 as below:

11 These rules are applicable to the manufacture, inspection and repair procedures of cast stainless steel
propellers, blades and bosses.

Item B.2 was revised according to UR W27 Rev.2 as below:

2.1 All propellers, blades and bosses are to be manufactured by foundnes approved by TL or an IACS
Member Classification Society. v
castings are to be manufactured and tested in accordance with the requwementsof these rules.

2.2 Application for approval

It is the manufacturer’s responsibility to assure that effective quality, process and production controls during
manufacturing are adhered to within the manufacturing specification. The manufacturing specification shall be
submitted to TL at the time of initial approval, and shall at least include the following particulars: description of the
foundry facilities, steel material specification, runner and feeder arrangements, manufacturing procedures, non-
destructive testing and repair procedures.

2.3 Scope of the approval test

The scope of the approval test is to be agreed with TL. This should include the presentation of cast test coupons of
the propeller materials in question for approval testing in order to verify that the chemical composition and the
mechanical properties of these materials comply with these rules.

2.4 Inspection facilities

The foundry is to have an adequately equipped laboratory, manned by experienced personnel, for the testing of
moulding materials chemical analyses, mechanical testing, microstructural testing of metallic materials and non-
destructive testing. Where testing activities are assigned to other companies or other laboratory, additional
information required by TL is to be included.

Item B.3 was revised according to UR W27 Rev.2 as below:
3. General-Characteristics Quality of Castings

3.1 Freedom from defects

All castings are to have a workmanlike finish and are to be free from imperfections that-could-be-considered-to
impair defects which would be prejudicial to their proper application in-service-perfermance.

Minor casting defects which may still be visible after machining such as small sand and slag inclusions, small cold
shuts and scabs shall be trimmed off by the manufacturer in accordance with item 11.

3.2 Removal of defects

Casting defects which may impair the serviceability of the castings, e.g. major non-metallic inclusions, shrinkage
cavities, blow holes and cracks, are not permitted. They may be removed by one of the methods described in item
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11 and repaired within the limits and restrictions for the severity zones. Full description and documentation must be
available for the surveyor.

Item B.8 was renumbered as B.4 and subsequent items were renumbered and revised according to UR
W27 Rev.2 as below:

84. Dimensions, Dimensional and Geometrical Tolerances

84.1 The verification of dimensions, the dimensional and geometrical tolerances are is the responsibility of the

manufacturer-and

tThe report on the dimensionakinspection-isto-be-handed-ever relevant examinations is to be submitted to the

surveyor, who may require checks to be made in his presence.

84.2 Static balancing is to be carried out on all propellers in accordance with specified ISO 484 tolerance class

(or equivalent) and the approved drawings in presence of a surveyor.

Dynamic balancing may-be is necessary for propellers running above 500 rpm or propellers with tip speed
exceeding 60 m/s.

For further details see Part B, Chapter 4, Section 8, F.

45. Chemical Composition

5.1 Typical cast steel poropeller alloys are groupped into four types depending on their chemical composition
as given in Table 11.6. Cast steel whose chemical composition deviate from the typical values of Table 11.6 must
be specially approved by TL.

5.2 The manufacturer is to maintain records of the chemical analyses of the production casts, which are to be
made available to the Surveyor so that he can satisfy himself that the chemical composition of each casting is
within the specified limits.

67.1 The mechanical properties are to meet the requirements in Table 11.7. These values refer to the
test specimens machined from integrally cast test bars attached to the hub or on the blade. The thickness of test
coupon is to be in accordance with a recognized standard.

Iltem B.8 added according to UR W27 Rev.2 as below:

8. Definition of skew, severity zones

8.1 In order to relate the degree of inspection to the criticality of imperfections in propeller blades and to help
reduce the risk of failure by fatigue cracking after repair, propeller blades are divided into three severity zones
designated A, B and C. Definition of skew, and, severity zones are given in item A.

Iltem 9 was revised and existing item B.7 was renumbered as B.9.2 and revised according to UR W27
Rev.2 as below:

9. Non-Destructive Tests
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9.1 Qualification of personnel involved in NDT

Refer to Chapter 3 — Welding, Section 10 items J.2.3, 2.4 and, 2.5.

#9.2 Visual Inspection

#2—Castings are to be free from cracks, hot teats or other imperfections which, due to their nature, degree or

extent, will interfere with the use of the castings. A general visual examination is to be carried out by the Surveyor.

9.3 Liguid penetrant testing

Liquid penetrant testing procedure is to be submitted to TL and is to be in accordance with ISO 3452-1 or a

recognized standard. The acceptance criteria are specified in item10.

For all propellers, separately cast blades and hubs, the surfaces covered by severity zones A, B and C are to be
liquid penetrant tested. Testing of zone A is to be undertaken in the presence of the surveyor, whilst testing of zone
B and C may be witnessed by the surveyor upon his request.

94— If repairs have been made either by grinding or by welding, the repaired areas are additionally to be
subjected to the liquid penetrant testing independent of their location and/or severity zone. Weld repairs are,
independent of their location, always to be assessed according to zone A.

9.4 Magnetic particle testing

Magnetic particle testing may be used in lieu of liquid penetrant testing for examination of martensitic stainless
steels castings.

Magnetic particle testing procedure is to be submitted to TL and is to be in accordance with ISO 9934-1 or a

recognized standard.

9.5 Radiographic and ultrasonic testing

When required by TL or when deemed necessary by the manufacturer, further non-destructive testing (e.qg.
radiographic and/or ultrasonic testing) are to be carried out. The acceptance criteria or applied quality levels are
then to be agreed between the manufacturer and TL in accordance with a recognized standard.

Note: due to the attenuating effect of ultrasound within austenitic steel castings, ultrasonic testing may not be

practical in some cases, depending on the shape/type/thickness, and grain-growth direction of the casting.
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Item 10 was added and definitions are added from existing item B.5 according to UR W27 Rev.2 as
below:

10. Acceptance criteria for liquid penetrant testing and magnetic particle testing
10.1 Definitions of liquid penetrant indications

Indication: In the liquid penetrant testing an indication is the presence of detectable bleed-out of the penetrant liquid
from the material discontinuities appearing at least 10 minutes after the developer has been applied.

Relevant indication: a
indications which have any dimension greater than 1.5mm shall be considered relevant for the categorization of

indications.

Non-linear indication: an indication with a largest dimension less than three times its smallest dimension (i.e. 1 <3

w).
Linear indication: an indication with a largest dimension three or more times its smallest dimension (i.e. | = 3 w).
Aligned indications:

a) Non-linear indications form an alignment when the distance between indications is less than 2mm and at least
three indications are aligned. An alignment of indications is considered to be a unique indication and its length is

equal to the overall length of the alignment.

b) Linear indications form an alignment when the distance between two indications is smaller than the length of the

longest indication.

lllustration of liquid penetrant indications is given in Fig. 11.8.
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The surface to be inspected is to be divided into reference areas of 100 cm2. Each reference area may be square

or rectangular with the major dimension not exceeding 250mm.

The area shall be taken in the most unfavourable location relative to the indication being evaluated.

The relevant indications detected shall with respect to their size and number, not exceed the values given in the

Table 11.8.

Areas which are prepared for welding are independent of their location always to be assessed according to zone A.

The same applies to the welded areas after being finished machined and/or grinded.

Table 11.8

Allowable number and size of relevant indications in a reference area of 100
cm?, depending on severity zones

Severity zone

Max. total number
of indications

Indication type

Max. number for
each type (1) (2)

Max. dimension of
indication [mm]

Non-linear 5 4

A 7 Linear 2 3
Aligned 2 3

Non-linear 10 6

B 14 Linear 6
Aligned 6

Non-linear 14 8

C 20 Linear 6 6
Aligned 6 6

(1) Single non-linear indications less than 2 mm in Zone A and less than 3 mm for other zones may be disregarded.
(2) The total number of non-linear indications may be increased to the maximum total number, or part thereof,
represented by the absence of linear or aligned indications.
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Item B.10 was renumbered as B.11 revised according to UR W27 Rev.2 as below:

11. Repair of Defects

111 Defective castings are to be repaired in accordance with the requirements givenin 11.2 to 11.7 and,
where applicable, the requirements of item 12.

11.2 In general the repairs are to be carried out by mechanical means, e.g. by grinding, chipping or milling. The
resulting grooves are to be blended into the surrounding surface so as to avoid any sharp contours. Complete
elimination of the defective material is to be verified by liquid penetrant testing, or magnetic particle testing if
applicable.

11.3 Weld repairs are to be undertaken only when they are considered to be necessary and have prior
approval of the surveyor. Albweld-repairs-are-to-be-documented-by-means-of sketches-or photographs-showi

115 Grinding in severity zone A may be carried out to an extent that maintains the blade thickness. Repair
welding is generally not permitted in severity zone A and will only be allowed after special consideration by TL.

In some cases the propeller designer may submit technical documentation to propose a modified zone A based on
detailed hydrodynamic load and stress analysis for consideration by TL.

11.8 Repair documentation

The foundry is to maintain records of inspections, welding, and any subsequent heat treatment, traceable to each
casting.

Before welding is started, full details of the extent and location of the repair, the proposed welding procedure, heat
treatment and subsequent inspection procedures are to be submitted to TL for approval.

Iltem B.10 was renumbered as B.11 revised according to UR W27 Rev.2 as below:

112. Welding Repair Procedure

Before welding is started, manufacturer shall submit to TL a detailed welding procedure specification is to be
submitted covering the weld preparation, welding positions, welding parameters, welding consumables, preheating,
post weld heat treatment and inspection procedures.

122.2  All weld repairs are to be made carried out in accordance with qualified procedures, and, by gualified
welders using-qualified-procedures who are qualified to a recognized standard. Welding Procedure Qualification
Tests are to be carried out in accordance with Annex B and witnessed by the Surveyor.

Defects to be repaired by welding are to be ground to sound material according to item 10.
The welding grooves are to be prepared in such a manner which will allow a good fusion of the groove bottom.

The resulting ground areas are to be examined in the presence of the Surveyor by liquid penetrant testing in order
to verify the complete elimination of defective material.
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Renumbered items B.13 and 14 were revised according to UR W27 Rev.2 as below:

123. Identification and marking

123.1 Priortofinalnspection-by-the surveyor a g o-be-suitably-id by anufacty v
the-following-The manufacturer is to adopt a system for the identification of all castings, which enable the material

to be traced to its original cast. The Surveyor is to be given full facilities for so tracing the castings when required.

Each finished casting propeller shall be marked by the manufacturer at least with the following particulars:

- Heat number or other marking which will enable the full history of the casting to be traced,
- Grade of cast material or corresponding abbreviated designation

134. Document and Certification

Revision Date: May 2021
Entry into Force Date: 1 July 2021

Annex A was revised according to UR W24 Rev.4 as below:

1. General

1.1 This document gives requirements for qualification tests of welding procedures intended for the repair

1.2 For the welding procedure approval the welding procedure qualification tests are to be carried out with
satisfactory results. The qualification tests are to be carried out with the same welding process, filler metal,
preheating and stress-relieving treatment as those intended applied by the actual repair work. Welding procedure
specification (WPS) is to refer to the test results achieved during welding procedure qualification testing.

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

2. Test Piece and Welding of Sample

Figure- 11 A2 and-Section-2-Figure2.6- of a size sufficient to ensure a reasonable heat distribution and according

to Fig. 11.A.1 with the minimum dimensions:
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1: Joint preparation and fit-up as detailed in the preliminary welding
procedure specification

minimum value 150mm

minimum value 300mm

material thickness.

Tow

Figure 11.A.1 Test piece for welding repair pprocedure

A test sample of minimum 30mm thickness is to be used.

2.2 Preparation and welding of test pieces are to be carried out in accordance with the general condition of
repair welding work which it represents.

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

Surface etched
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3. Examination and Tests

3.1 Test assembly is to be examined non-destructively and destructively in accordance with the Table 11.A.1
and Fig. 11.A.2:
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Table 11.A.1 Type of tests and extent of testing

Type of test (1) Extent of testing

Visual testing 100% as per article 3.2

Liquid penetrant .
quic p 100% as per article 3.2

testing
Transverse tensile Two specimens as per article
test 3.3
S Three specimens as per
Macro examination .
article 3.4

(1) bend or fracture test are at the discretion of TL

~ 280 ~ 300 mm
- -
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Figure 11.A.2 Test piece spiceman

342 Non-destructive test

Following-welding-thejoint Test assembly is to be subjected-to-a-100-%-dye examined by visual and liquid
penetrant testing prior to the cutting of test specimen. In case, that any post-weld heat treatment is required or
specified, non-destructive testing is to be performed after heat treatment.

Cracks are not allowed. Fhe-evaluation-standard-for zone—A"givenin-Table 11-3-is-te-apply- Imperfections

detected by liquid penetrant testing are to be assessed in accordance with item A.10.

323 Macrostrueturecopic test-examination

Three maerostructure test specimens must are to be prepared and etched as-shown-in on one side to clearly reveal
the weld metal, the fusion line and the heat affected zone (see Figurell.A.2).

An etching medium with the following constitule would be suitable for this purpose:

5 g. Ferric (Ill) — Chloride
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30 ml. Hydrochloride acid
100 ml. Distilled water

The test specimens are to be examined for imperfections present in the weld metal and the heat affected zone.
Cracks and lack of fusion are not permitted. Imperfections such as pores, or slag inclusions, larger than 3 mm. and
cracks are not permitted.

334 Mechanical Tensile test

Two tensile tests specimen shall are to be prepared as shown in Chapter 2 material Rules Section 2 Figure 2.6.

During-testingthe-requirements-set-out-inTable 11-A- 1 must-be-satisfied—Otherforms-of Alternatively tensile test
specimens eenforming according to recognized standards may-be-used acceptable to TL. The tensile strength shall
meet the values given in Table 11.A.2

Table 11.A.2 Tensile strength requirements

oyype | Totesrenah
CuUl 370
cu2 410
CuU3 500
cu4 550

3.5 Re-testing

If the test piece fails to comply with any of the requirements of this Appendix, reference is made to re-test
procedures given in Chapter 3 — Welding, Section 12 item F.2.11.

4, Test record

4.1 Welding conditions for test assemblies and test results are to be recorded in welding procedure
qualification record. Forms of welding procedure qualification records can be taken from TL'’s rules or from relevant
standards.

4.2 A statement of the results of assessing each test piece, including repeat tests, is to be made for each
welding procedure qualification records. The relevant items listed for the WPS are to be included.

4.3 The welding procedure qualification record is to be signed by the Surveyor witnessing the test and is to
include TL’s identification.

5. Range of approval
5.1 General

All the conditions of validity stated below are to be met independently of each other. Changes outside of the ranges
specified are to require a new welding procedure test.

A qualification of a WPS obtained by a manufacturer is valid for welding in workshops or sites under the same
technical and quality control of that manufacturer.
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5.2 Base metal
The range of qualification related to base metal is given in Table 11.A.3.

Table 11.A.3 Range of qualification for base metal

cu1l UL
cuz CU1; CU2
cus CU3
cu4 cu4

5.3 Thickness

The qualification of a WPS carried out on a weld assembly of thickness t is valid for the thickness range given in
Table 11.A.4.

Table 11.A.4 Range of qualification for thickness

Thickness of the test piece, t

(mm) Range of approval

30<t 23 mm

5.4 Welding position
Approval for a test made in any position is restricted to that position.
5.5 Welding process

5.5.1  The approval is only valid for the welding process used in the welding procedure test. Single run is not
qualified by multi-run butt weld test used in item A.

5.6 Filler metal
The approval is only valid for the filler metal used in the welding procedure test.
5.7 Heat input

The upper limit of heat input approved is 25% greater than that used in welding the test piece. The lower limit of
heat input approved is 25% lower than that used in welding the test piece.

5.8 Preheating and interpass temperature

The minimum preheating temperature is not to be less than that used in the qualification test. The maximum
interpass temperature is not to be higher than that used in the qualification test.

5.9 Post-weld heat treatment

The heat treatment used in the qualification test is to be specified in pWPS. Soaking time may be adjusted as a
function of thickness.
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Revision Date: May 2021

Entry into Force Date: 1 July 2021

Annex B item 1 was revised according to UR W27 Rev.2 as below:

1. Preparation-of FestAssembly-General

1.1 This document gives requirements for qualification tests of welding procedures intended for the repair of
cast steel propellers.

1.2 For the welding procedure approval the welding procedure qualification tests are to be carried out with
satisfactory results. The qualification tests are to be carried out with the same welding process, filler metal,
preheating and stress-relieving treatment as those intended applied by the actual repair work. Welding procedure
specification is to refer to the test results achieved during welding procedure qualification testing.

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

Annex B item 2 and 3 was added according to UR W27 Rev.2 as below:

2. Test piece and welding of sample

2.1 The test assembly, consisting of cast samples, is to be of a size sufficient to ensure a reasonable heat
distribution and according to Fig. 11.B.1 with the minimum dimensions:

1

o \
/ I

1. Joint preparation and fit-up as detailed in the preliminary Welding
Procedure Specification
minimum value 150mm

b: minimum value 350mm

- matenal thickness

Figure 11.B.1 Test piece for welding repair procedure

The dimensions and shape of the groove shall be representative of the actual repair work.
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2.2 Preparation and welding of test pieces are to be carried out in accordance with the general condition of
repair welding work which it represents.

2.3 Welding of the test assemblies and testing of test specimens are to be witnessed by

the Surveyor.

3. Examinations and tests
3.1 Test assembly is are to be examined non-destructively and destructively in accordance with Table 11.B.1
and Fig. 11.B.2:

Table 11.B.1 Type of tests and extent of testing

Type of test Extent of testing

Visual testing 100% as per article 3.2

Liquid penetrant testing (1) | 100% as per article 3.2

Transverse tensile test Two specimens as per article 3.3

Two root and two face specimens as per
Bend test (2) P P

article 3.4
Macro examination Three specimens as per article 3.5
Two sets of three specimens as per
Impact test :
article 3.6
Hardness test As per article 3.7

(1) Magnetic particle testing may be used in lieu of liquid penetrant testing
for martensitic stainless steels.

(2) For t=12mm, the face and root bend may be substituted by 4 side bend
test specimens.

Annex B item 2 was renumbered and revised according to UR W27 Rev.2 as below:

2:3.2 Non-Destructive Testing

Prior-to-sectioningthe-tTest assembly is to be examined by visuall-inspected and liquid penetrant testeding, or
magneticparticle tasting if applicable, prior to the cutting of test specimen. In case, that any post-weld heat

treatment is required or specified, non-destructive testing is to be performed after heat treatment.

No cracks are permitted. imperfections detected by liquid penetrant testing, or magnetic particle testing if
applicable, are to be assessed in accordance with B.810.

Annex B item 4 was renumbered and revised according to UR W27 Rev.2 as below:

4.3.3  Tensile Testing

Two flat transverse tensile test specimens are to be prepared. Testing procedures are to be in accordance with

Anrnex-A-2(Ref—TFL-—RW2.4.2.8-b} Chapter 2 Material Rules, Section 2 item B.1.2.8.2.

The tensile strength is to meet the specified minimum value of the base material. The location of fracture is to be
reported, i.e. weld metal, heat affected zone or base material.
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Annex B item 5 was renumbered and revised according to UR W27 Rev.2 as below:
5.3.4 Bend Testing
Twe-transverse side bend tests speeimens for butt joints are to be prepared in accordance with Section 2, or,

according to a recognized standard. The fermer mandrel diameter is to be 4 x thickness except for austenitic steels,
in which case the fermer mandrel diameter is to be 3 x thickness.

The bending angle is to be 180°. After testing, the test specimens are not to reveal any open defects in any

direction greater than 3 mm. Defects appearing at the corners of a test specimen during testing are to be
investigated case by case.

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

Annex B item 3 was renumbered and revised according to UR W27 Rev.2 as below:

3.5 Macro-Examination

Two macro-sections are to be prepared and etched on one side to clearly reveal the weld metal, the fusion line and
the heat affected zone. i i i i

mpe#eeuens-p;esent—m—theANeJMHetaLand-heat—aﬁeeted—zene Cracks ercrack-like and lack of fusion are not

permitted. iimperfections; such as slag inclusions and pores greater than 3 mm are not permitted.

Annex B item 6 was renumbered and revised according to UR W27 Rev.2 as below:
3.6+ Charpy-\V-noteh Impact testing

Impact test is-net required, except where the base material is impact tested. Charpy V-notch test specimens are to
be in accordance with Section 2. Two sets are to be taken, one set with the notch positioned in the center of the
weld and one set with the notch positioned in the HAZ (i.e. the mid-point of the notch shall be at 1mm to 2mm from
the fusion line), respectively.

The test temperature and impact energy are to comply with the requirement specified for the base material.

Annex B item 7 was renumbered and revised according to UR W27 Rev.2 as below:

3.7- Hardness Testing

One-oftThe macro-sections representing the start of welding is to be used for HV510 hardness testing.
Indentations are to traverse 2 mm below the surface. At least three individual indentations are to be made in the
weld metal, the heat affected zone (both sides) and in the base material (both sides). The values are to be reported
for information.

Annex B item3.8 was added according to UR W27 Rev.2 as below:

3.8 Re-testing
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If the test piece fails to comply with any of the requirements of this Appendix, reference is made to re-test
procedures given in Chapter 3 — Welding, Section 12 item F.2.11.

Figure 11.B.1 was renumbered and revised according to UR W27 Rev.2 as below:

| =300 mm Nl
| ]__ ~ 400 mm I
1 i -
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——————————————— R Discard
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- I |
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1 T 2
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Figure 11.B.2 Weld test assembly

Items 4 and 5 was added according to UR W27 Rev.2 as below:

4, Test record

4.1 Welding conditions for test assemblies and test results are to be recorded in welding procedure
qualification record. Forms of welding procedure qualification records can be taken from TL'’s rules or from relevant
standards.

4.2 A statement of the results of assessing each test piece, including repeat tests, is to be made for each
welding procedure qualification records. The relevant items listed for the WPS are to be included.

4.3 The welding procedure qualification record is to be signed by the Surveyor witnessing the test and is to
include TL’s identification.

5. Range of approval
5.1 General

All the conditions of validity stated below are to be met independently of each other. Changes outside of the ranges
specified are to require a new welding procedure test.
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A qualification of a WPS obtained by a manufacturer is valid for welding in workshops or sites under the same
technical and quality control of that manufacturer.

5.2 Base metal
Range of approval for steel cast propeller is limited to steel grade tested.

5.3 Thickness

The qualification of a WPS carried out on a weld assembly of thickness t is valid for the thickness range given in
Table 11.B.2.

Table 11.B.2 Range of qualification for thickness

Thickness of the test

piece, t (mm) Range of approval

15<t<30 3mm to 2t

0,5t to 2t or 200mm,

t>30 : .
whichever is the greater

5.4 Welding position
Approval for a test made in any position is restricted to that position.
5.5 Welding process

5.5.1  The approval is only valid for the welding process used in the welding procedure test. Single run is not
qualified by multi-run butt weld test used in item B.

5.6 Filler metal

The approval is only valid for the filler metal used in the welding procedure test.

5.7 Heat input

The upper limit of heat input approved is 15% greater than that used in welding the test piece.
The lower limit of heat input approved is 15% lower than that used in welding the test piece.
5.8 Preheating and interpass temperature

The minimum preheating temperature is not to be less than that used in the qualification test. The maximum
interpass temperature is not to be higher than that used in the qualification test.

5.9 Post-weld heat treatment

The heat treatment used in the qualification test is to be specified in pWPS. Holding time may be adjusted as a
function of thickness.
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PART A — CHAPTER 3 — WELDING

01. Section 4 — Welding Procedure Tests, Production Tests

Revision Date: May 2021
Entry into Force Date: 1 July 2021
Iltems C.1.1 was revised as below:

1.1 To ensure that the description and evaluation of welding processes and positions, test results, etc. are as
clear and uniform as possible, use shall be made of the terminology and symbols in the relevant standards
(e.g. ISO/TR 25901-3, EN ISO 6947, 1ISO 6520-1, ISO 5817, ISO 10042) and, for internal defects,—Fable
10-1-in—Seection—210 1SO 6520-1. The position of a defect or fracture must be indicated and may be
designated as follows:

02. Section 8 — Execution of Welds

Revision Date: May 2021
Entry into Force Date: 1 July 2021
ltems G.1.2 was revised as below:

2. For post-weld heat treatment, see Section 9; for the post-treatment of surfaces for non-destructive testing,
see Section 10, ED.1.

03. Section 10 — Non-Destructive Testing of Welds

Revision Date: May 2021
Entry into Force Date: 1 July 2021

Iltems from A to N were deleted and items A to | were added and existing item O relettered as J

according to UR W33 New as below:
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Longitudinal-defects Fransverse-defeets
thickness
accordingte . defectsperm length excess-echo defectsperm length excess-echo
G2t - of weld-seam fram} height of weld-seam frmmmt height
a8} B}
1015 10-and 10 6
3—and 20 6 3 10 6
1 10 12
>15-20 10-and 10 6
3—and 20 6 3 10 6
s 1 19 12
>20-40 10-and 10 6
3—and 25 6 3 10 6
1 10 12
>40 10-and 10 6
3—and 30 6 3 10 6
1 10 12
1020 10-and 15 6
3—and 30 6 3 10 6
1 10 12
>20-40 10-and 15 6
c 3—and 30 6 3 10 6
1 10 12
>40 10-and 15 6
3—and 50 6 3 10 6
1 10 12
1020 10-and 15 6
3—and 50 6 5 10 6
1 10 12
>20-40 10-and 15 6
b 3—and 50 6 5 10 6
1 10 12
>40 10-and 20 6
3—and 50 6 5 10 6
1 10 12
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A. General

1. This subsection gives minimum requirements on the methods and quality levels that are to be adopted for
the non-destructive testing (NDT) of ship hull structure steel welds during new building (“hull structure” as defined in
TL-R Z23).

2. The quality levels given in this subsection refer to production quality and not to fithess-for-purpose of the
welds examined.

3. The NDT is normally to be performed by the Shipbuilder or its subcontractors in accordance with these
requirements. TL may require witnessing of the testing.

4, It is the Shipbuilder's responsibility to assure that testing specifications and procedures are adhered to
during the construction and the reports are made available to TL on the findings made by the NDT.

5. The extent of testing and the number of checkpoints are to be agreed between the Shipbuilder and the
Classification Society. For criticality of structure reference is to be made to TL-R S6 Tables of Structural Member
Categories and TL-CSR for Bulk Carriers and Oil Tankers

6. These rules cover conventional NDT methods. Advanced non-destructive testing (ANDT) methods such
as phased array ultrasonic testing (PAUT), time of flight diffraction (TOFD), digital radiography (RT-D), radioscopic
testing (RT-S), and computed radiography (RT-CR) are covered by TL-R W34.

7. Terms and Definitions

The following terms and definitions apply for this requirements.
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NDT Non-Destructive Testing - the development and application of technical methods to examine materials or
components in ways that do not impair their future usefulness and serviceability, in order to measure
geometrical characteristics and to detect, locate, measure and evaluate flaws. NDT is also known as non-
destructive examination (NDE), non-destructive inspection (NDI) and non-destructive evaluation (NDE).

RT Radiographic Testing

uT Ultrasonic Testing

MT Magnetic Particle Testing

PT Dye or Liquid Penetrant Testing

PWHT Post Weld Heat Treatment

VT Visual Testing

B. Application

1. Base Metals

11 This sub section applies to fusion welds made in normal and higher strength hull structural steels in accordance
with TL-R W11, and TL-R W31, high strength steels for welded structures in accordance with TL-R W16 and connections
welds with hull steel forgings in accordance with TL-R W7 and hull steel castings in accordance with TL-R W8. Base
metal other than the above may be applied by TL.

2. Welding Processes

2.1 This subsection applies to fusion welds made using manual metal arc welding (shielded metal arc welding,
111), gas-shielded metal arc welding (gas metal arc welding, including flux cored arc welding, 13x), gas-shielded
arc welding with non-consumable tungsten electrode (gas tungsten arc welding, 14x), submerged arc welding
(12x), electro-slag welding (72x) and electro-gas welding processes (73). Terms and numbers according to 1SO
4063 ("x" indicates that relevant subgroups are included). This subsection may also be applied to welding
processes other than the above at the discretion of TL.

3 Weld Joints

3.1 This subsection applies to butt welds with full penetration, tee, corner and cruciform joints with or without
full penetration, and fillet welds.

4. Timing of NDT

41 NDT shall be conducted after welds have cooled to ambient temperature and after post weld heat
treatment where applicable.

4.2 For high-strength steels for welded structure with specified minimum yield stress in the range of 420
N/mmz to 690 N/mm?, the tests shall not be carried out earlier than 48 hours after completion of the welding work. .
For steel with specified minimum yield greater than 690 N/mm?2 NDT shall not be carried out before 72 hours after
completion of welding. Regardless of yield strength consideration is to be given to requiring a delayed inspection
where evidence of delayed cracking has been observed in production welds.

At the discretion of the surveyor, a longer interval and/or additional random inspection at a later period may be

required, (for example in case of high thickness welds).
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At the discretion of the surveyor, the 72 hour interval may be reduced to 48 hours for RT or UT inspection,
provided there is no indication of delayed cracking, and a complete visual and random MT or PT inspection to the
satisfaction of the surveyor is conducted 72 hours after welds have been completed and cooled to ambient
temperature.

Where PWHT is carried out the requirement for testing after a delay period may be relaxed, at the discretion of the

surveyor.
5. Applicable Methods for Testing of Weld Joints
5.1 The methods mentioned in this sub section for detection of surface imperfections are VT, PT and MT. The

methods mentioned for detection of internal imperfections are UT and RT.

5.2 Applicable methods for testing of the different types of weld joints are given in Table 10.1.Table 10.1:
Applicable methods for testing of weld joints

PARENT MATERIAL APPLICABLE TEST
WELD JOINTS THICKNESS METHODS
. . thickness <8 mm (1) VT, PT, MT, RT

Butt welds with full penetration thickness > 8 mm VT PT. MT, UT RT
Tee joints, corner joints and cruciform joints with thickness <8 mm (1) VT, PT, MT, RT (3)
full penetration thickness =8 mm VT, PT, MT, UT, RT (3)
Tee joints, corner joints and cruciform joints
without full penetration and fillet welds Al VT, PT, MT, UT (2), RT (3)

Notes:
(1) In cases of thickness below 8mm TL may consider application of an appropriate advanced UT method..
(2) UT may be used to check the extent of penetration in tee, corner and cruciform joints. This requirement is to be
agreed with TL.
(3) RT may be applied however there will be limitations.

C. Qualification of personnel involved in NDT

1. The Shipbuilder or its subcontractors is responsible for the qualification and preferably 3rd party
certification of its supervisors and operators to a recognised certification scheme based on ISO 9712.

Personnel qualification to an employer based qualification scheme as e.g. SNT-TC-1A or ANSI/ASNT CP-189 may
be accepted if the Shipbuilder or its subcontractors written practice is reviewed and found acceptable by TL. The
Shipbuilder or its subcontractors written practice shall as a minimum, except for the impartiality requirements of a
certification body and/or authorised body, comply with ISO 9712.

The supervisors' and operators' certificates and competence shall comprise all industrial sectors and techniques
being applied by the Shipbuilder or its subcontractors. Level 3 personnel shall be certified by an accredited
certification body.

2. The Shipbuilder or its subcontractors shall have a supervisor or supervisors, responsible for the appropriate
execution of NDT operations and for the professional standard of the operators and their equipment, including the
professional administration of the working procedures. The Shipbuilder or its subcontractors shall employ, on a full-
time basis, at least one supervisor independently certified to Level 3 in the method(s) concerned as per the
requirements of item 1. It is not permissible to appoint Level 3 personnel; they must be certified by an accredited
certification body. It is recognised that a Shipbuilder or its subcontractors may not directly employ a Level 3 in all
the stated methods practiced. In such cases, it is permissible to employ an external, independently certified, Level
3 in those methods not held by the full-time Level 3(s) of the Shipbuilder or its subcontractors.
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The supervisor shall be directly involved in review and acceptance of NDT Procedures, NDT reports, calibration of
NDT equipment and tools. The supervisor shall on behalf of the Shipbuilder or its subcontractors re-evaluate the
qualification of the operators annually.

3. The operator carrying out the NDT and interpreting indications, shall as a minimum, be qualified and
certified to Level 2 in the NDT method(s) concerned and as described in item 1.

However, operators only undertaking the gathering of data using any NDT method and not performing data
interpretation or data analysis may be qualified and certified as appropriate, at level 1.

The operator shall have adequate knowledge of materials, welding, structures or components, NDT equipment and

limitations that are sufficient to apply the relevant NDT method for each application appropriately.
D. Surface Condition

1. Areas to be examined shall be free from scale, slag, loose rust, weld spatter, oil, grease, dirt or paint that
might affect the sensitivity of the testing method.

Preparation and cleaning of welds for subsequent NDT are to be in accordance with the accepted NDT procedures,
and are to be to the satisfaction of the surveyor. Surface conditions that prevent proper interpretation may be cause
for rejection of the weld area of interest.

E. General Plan of Testing: NDT Method Selection

1. The extent of testing and the associated quality levels are to be planned by the Shipbuilder according to the
ship design, ship type and welding processes used. For new construction survey reference is to be made to the
NDT requirements of TL-R Z23 and the applicable parts of the TL-R Z23 enclosures Table 1 and Appendices.

2. For each construction, the Shipbuilder shall submit a plan for approval by TL, specifying the areas to be
examined and the extent of testing and the quality levels, with reference to the NDT procedures to be used.
Particular attention is to be paid to inspecting welds in highly stressed areas and welds in primary and special
structure indicated in TL-R S6. The NDT procedure(s) shall meet the requirement stated in item F and the specific
requirements of TL. The plan shall only be released to the personnel in charge of the NDT and its supervision.

In selecting checkpoints, emphasis shall be given to the following inspection locations:
Welds in high stressed areas

Fatigue sensitive areas

Other important structural elements

Welds which are inaccessible or very difficult to inspect in service

Field erected welds

Suspected problem areas

Block construction welds performed in the yards, or at subcontracted yards/facilities, are to be considered in
selecting checkpoints.

For other marine and offshore structures the extent is to be agreed by TL.

If an unacceptable level of indications are found the NDT extent is to be increased.
3. The identification system shall identify the exact locations of the lengths of weld examined.

4. All welds over their full length are to be subject to VT by personnel designated by the Shipbuilder, who may
be exempted from the qualification requirements defined in item C.
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5. As far as practicable, PT or MT shall be used when investigating the outer surface of welds, checking the
intermediate weld passes and back-gouged joints prior to subsequent passes deposition. MT shall be performed in
ferromagnetic materials welds unless otherwise agreed with TL. Surface inspection of important tee or corner
joints, using an approved MT or PT method, shall be conducted to the satisfaction of the surveyor.

6. Welded connections of large cast or forged components (e.g. stern frame, stern boss, rudder parts, shaft
brackets...) are to be tested over their full length using MT (MT is the preferred method) or PT, (PT is to be applied
for non-ferrous metals) and at agreed locations using RT or UT.

7. As given in Table 10.1, UT or RT or a combination of UT and RT may be used for testing of butt welds with
full penetration of 8mm or greater. Methods to be used shall be agreed with TL. The method used shall be suited
for the detection of particular types and orientations of discontinuities. RT and UT are used for detection of internal
discontinuities, and in essence they supplement and complement each other. RT is generally most effective in
detecting volumetric discontinuities (e.g. porosity and slag) whilst UT is more effective for detecting planar
discontinuities (e.g. laminations, lack of fusion and cracks). Although one method may not be directly relatable to
the other, either one would indicate conditions of inadequate control of the welding process.

8. In general start/stop points in welds made using automatic (mechanized) welding processes are to be
examined using RT or UT, except for internal members where the extent of testing is to be agreed with the
attending surveyor.

9. Where the surveyor becomes aware that an NDT location has been repaired without a record of the original
defect, the shipyard is to carry out additional examinations on adjacent areas to the repaired area to the satisfaction
of the attending surveyor. Reference is to be made to TL-R Z23.

10. Welds in thick steels (>50mm) used in container carrier, deck and hatch coaming areas are to be
inspected in accordance with the additional requirements in Chapter 2 — Materials, Section 3 item J.2.

F. Testing
1. General

1.1  The testing method, equipment and conditions shall comply with recognized National or International
standards, or other documents to the satisfaction of TL.

1.2  Sufficient details shall be given in a written procedure for each NDT technique submitted to the
Classification Society for acceptance.

1.3  The testing volume shall be the zone which include the weld and parent material for at least 10mm each
side of the weld, or the width of the heat affected zone (HAZ), whichever is greater. In all cases inspection shall
cover the whole testing volume.

1.4  Provision is to be made for the surveyor to verify the inspection, reports and records (e.g. radiographs) on
request.

2. Visual Testing (VT)

2.1  The personnel in charge of VT is to confirm that the surface condition is acceptable prior to carrying out the
inspection. VT shall be carried out in accordance with standards agreed between the Shipbuilder and TL.

3 Liquid penetrant testing (PT)

3.1  PT shall be carried out in accordance to ISO 3452-1 or a recognized accepted standard and the specific
requirement of TL.
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3.2  The extent of PT shall be in accordance to the plans agreed with the attending surveyor and to the
satisfaction of the surveyor.

3.3 The surface to be examined shall be clean and free from scale, oil, grease, dirt or paint so there are not
contaminants and entrapped material that may impede penetration of the inspection media.

3.4  The temperature of parts examined shall be typically between 5°C and 50°C, outside this temperature range
special low/high temperature penetrant and reference comparator blocks shall be used.

4, Magnetic Particle Testing (MT)

4.1  MT shall be carried out in accordance to ISO 17638 or a recognized accepted standard and the specific
requirement of TL.

4.2  The extent of MT shall be in accordance to the plans agreed with the attending surveyor and to the
satisfaction of the surveyor.

4.3  The surface to be examined shall be free from scale, weld spatter, oil, grease, dirt or paint and shall be
clean and dry. In general, the inside and outside of the welds to be inspected need to be sufficiently free from
irregularities that may mask or interfere with interpretation.

5. Radiographic Testing (RT)

5.1 RT shall be carried out in accordance to ISO 17636-1 or an accepted recognized standard and any specific
requirement of TL.

5.2 The minimum inspected weld length for each checkpoint is to be specified in the approved NDT plan (see
E.2) and shall follow the requirements of TL. For hull welds the minimum length inspected by RT is typically
300mm.

The extent of RT shall be in accordance to the approved plans and to the satisfaction of the surveyor.

Consideration may be given for reduction of inspection frequency for automated welds where quality assurance
techniques indicate consistent satisfactory quality. The number of checkpoints is to be increased if the proportion of
non-conforming indications is abnormally high.

5.3  The inside and outside surfaces of the welds to be radiographed are to be sufficiently free from irregularities
that may mask or interfere with interpretation. Surface conditions that prevent proper interpretation of radiographs
may be cause for rejection of the weld area of interest.

6. Ultrasonic Testing (UT)

6.1  UT shall be carried out according to procedure based on ISO 17640 (testing procedure), 1ISO 23279
(characterization) and 1SO 11666 (acceptance levels) or accepted standards and the specific requirements of TL.

6.2  The minimum inspected weld length for each checkpoint is to be specified in the approved NDT plan (see
E.2) and shall follow the requirements of TL.

The extent of UT shall be in accordance to the approved plans and to the satisfaction of the surveyor.

A checkpoint shall consist of the entire weld length or a length agreed with TL.
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G. Acceptance Levels (Criteria)
1 General

1.1  This item details the acceptance levels (criteria) followed for the assessment of the NDT results. Techniques
include but are not limited to: VT, MT, PT, RT and UT.

1.2  As far as necessary, testing techniques shall be combined to facilitate the assessment of indications against
the acceptance criteria.

1.3  The assessment of indications not covered by this subsection shall be made in accordance with a standard
agreed with TL. Alternative acceptance criteria can be agreed with TL, provided equivalency is established.

The general accepted methods for testing of welds are provided in Table 10.2 and Table 10.3 for surface and
embedded discontinuities respectively. Refer to ISO 17635.

Table 10.2 Method for detection of surface discontinuities (All type of welds including fillet welds)

Materials Testing Methods
VT
Ferritic Steel VT, MT
VT, PT

Table 10.3 NDT for detection of embedded discontinuities (for butt and T joints with full penetration)

Materials and type Nominal thickness (t) of the parent material to be welded (mm)
of joint t<8 8§=<t<40 t>40
Ferritic butt joints RT or UT (1) RT or UT UT or RT (2)
Ferritic T-joints UT (1) or RT (2) UT or RT (2) UT or RT (2)
Notes:

1) Below 8mm the Classification Society may consider application of an appropriate advanced UT method.

2) RT may be applied however there will be limitations.

2. Quality Levels

Testing requirements follows the designation of a particular quality level of imperfections in fusion-welded joints in
accordance with ISO 5817. Three quality levels (B, C and D) are specified.

In general Quality level C is to be applied for hull structure.

Quality level B corresponds to the highest requirement on the finished weld, and may be applied on critical welds.

This standard applies to steel materials with thickness above 0.5 mm. ISO 5817 Table 1 provides the requirements
on the limits of imperfections for each quality level. ISO 5817 Annex A also provides examples for the

determination of percentage of imperfections (number of pores in surface percent).

All levels (B, C and D) refer to production quality and not to the fitness for purpose (ability of product, process or
service to serve a defined purpose under specific conditions). The correlation between the quality levels defined in

ISO 5817, testing levels/ techniques and acceptance levels (for each NDT technique) will serve to define the
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purpose under specific conditions. The acceptance level required for examination shall be agreed with TL. This will

determine the quality level required in accordance with the non-destructive technique selected. Refer to tables 10.4
to 10.9.

3 Testing Levels.

3.1 The testing coverage and thus the probability of detection increases from testing level A to testing level C.
The testing level shall be agreed with TL. Testing level D is intended for special applications, this can only be used
when defined by specification. ISO 17640 Annex A tables A.1 to A.7 provide guidance on the selection of testing
levels for all type of joints in relation to the thickness of parent material and inspection requirements.

3.2 The testing technique used for the assessment of indications shall also be specified.
4. Acceptance Levels.
4.1 The acceptance levels are specified for each testing technique used for performing the inspection. The

criteria applied is to comply with each standard identified in tables 10.4 to 10.9 (or any recognized acceptable
standard agreed with TL).

4.2 Probability of detection (POD) indicates the probability that a testing technique will detect a given flaw.

5. Visual Testing (VT)

5.1 The acceptance levels and required quality levels for VT are provided in TL-G 47 and Table 10.4 below.

Table 10.4 Visual testing

Quality Levels Testlng/glgsglr'lsmques
(ISQ 5817 (SO 17637 applies) Acceptance levels (2)
applies) (1) 1)
B B
C Level not specified C
D D

(1)  Or any recognized standard agreed with TL and demonstrated
to be acceptable

(2)  The acceptance levels for VT are the same to the quality levels
requirements of ISO 5817.

6. Penetrant Testing (VT)

6.1 The acceptance levels and required quality levels for PT are provided in Table 10.5 below.
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Table 10.5 Penetrant testing

Quality . .
Levels Testlngllsgr;mques / Acceptance levels
(ISO 5817 i . (ISO 23277 applies) (1)
applies) (1) (ISO 3452-1 applies) (1)
B 2X
C Level not specified 2X
D 3X
(1) Or any recognized standard agreed with TL and demonstrated to
be acceptable
7. Magnetic Particle Testing (MT)
7.1

The acceptance levels and required quality levels for MT is provided in Table 10.6 below:

Table 10.6 Magnetic Particle Testing

Testing Techniques

Quality Levels /levels Acceptance levels
(ISO 5817 applies) (1) (ISO 17638 applies) | (1SO 23278 applies) (1)
@
B 2X
C Level not specified 2X
D 3X
(1) Or any recognized standard agreed with TL and demonstrated to be
acceptable
8. Radiographic Testing (RT)
8.1

The acceptance levels and required quality levels for RT are provided in Table 10.7 below. Reference

radiographs for the assessment of weld imperfections shall be provided in accordance to ISO 5817 or acceptable
recognized standard agreed with TL.

Table 10.7 Radiographic Testing

Quality Levels

Testing Techniques /

(ISO 5817 applies) (1)

levels

Acceptance levels

(ISO 17638 applies) (1) (IS0 23278 applies) (1)
B B (class) 1
C B (2) (class) 2
D At least A (class) 3
(1)  Orany recognized standard agreed with TL and demonstrated to be acceptable
(2) For circumferential weld testing, the minimum number of exposures may
correspond to the requirements of ISO 17636-1, class A
9. Ultrasonic Testing (UT)
9.1

The acceptance levels and required quality levels for UT are provided in Tables 10.8 and 10.9 below:
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Table 10.8 Ultrasonic Testing

Quality Levels Testlngll's(cersmques / Acceptance levels
(ISO 5817 applies) (1) (ISO 17640 applies) (1) (ISO 11666 applies) (1)
B at least B 2
C at least A 3
D at least A 313

(1)  Orany recognized standard agreed with TL and demonstrated to be acceptable

(2)  When characterization of indications is required, 1ISO 23279 is to be applied

(3) UT is not recommended but can be defined in a specification with same
requirement as Quality Level C

Table 10.9 Recommended Testing and Quality Levels (ISO 17640)

Testing Level (1)
) (3) Quality Level
(ISO 17640 (ISO 11666 applies) (1)
applies)

A C,D
B B
C By agreement
D Special application

(2) POD increases from testing level A to C as testing
coverage increases

(2)  Testing Level D for special application shall be agreed with
TL

(3)  Specific requirements for testing levels A to C, are provided

for various types of joints in ISO 17460 Annex A

9.2 UT Acceptance Levels apply to the examination of full penetration ferritic steel welds, with thickness from
8 mm to 100mm. The nominal frequency of probes used shall be between 2MHz and 5MHz. Examination
procedures for other type of welds, material, thicknesses above 100 mm and examination conditions shall be
submitted to the consideration of TL.

9.3 The acceptance levels for UT of welds are to be defined in accordance to ISO 11666 requirements or any
recognized acceptable standard agreed with TL. The standard specifies acceptance level 2 and 3 for full
penetration welded joints in ferritic steels, corresponding to quality levels B and C (Refer to table 10.8).

9.4 Sensitivity settings and levels. The sensitivity levels are set by the following techniques:

- Technique 1: based on 3mm diameter side- drilled holes

- Technique 2: based on distance gain size (DGS) curves for flat bottom holes (disk-shaped reflectors)

- Technique 3: using a distance-amplitude-corrected (DAC) curve of a rectangular notch of 1mm depth and
1mm width

- Technique 4: using the tandem technique with reference to a 6mm diameter flat-bottom hole (disk shaped
reflector)

H. Reporting

1. Reports of NDT required shall be prepared by the Shipbuilder and shall be made available to TL.
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2. Reports of NDT shall include the following generic items:

- Date of testing

- Hull number, location and length of weld inspected

- Names, qualification level and signature of personnel that have performed the testing

- Identification of the component examined

- Identification of the welds examined

- Steel grade, type of joint, thickness of parent material, welding process

- Acceptance criteria

- Testing standards used

- Testing equipment and arrangement used

- Any test limitations, viewing conditions and temperature

- Results of testing with reference to acceptance criteria, location and size of reportable indications
- Statement of acceptance / non-acceptance, evaluation date, name and signature of evaluator
- Number of repairs if specific area repaired more than twice

3. In addition to generic items, reports of PT shall include the following specific items:

- Type of penetrant, cleaner and developer used
- Penetration time and development time

4. In addition to generic items, reports of MT shall include the following specific items:

- Type of magnetization

- Magnetic field strength

- Detection media

- Viewing conditions

- Demagnetization, if required

5. In addition to generic items, reports of RT shall include the following specific items:

- Type and size of radiation source (width of radiation source), X-ray voltage
- Type of film/designation and number of film in each film holder/cassette
- Number of radiographs (exposures)
- Type of intensifying screens
- Exposure technique, time of exposure and source-to-film distance as per below:
- Distance from radiation source to weld
- Distance from source side of the weld to radiographic film
- Angle of radiation beam through the weld (from normal)
- Sensitivity, type and position of IQI (source side or film side)
- Density
- Geometric un-sharpness
- Specific acceptance class criteria for RT

Examinations used for acceptance or rejection of welds shall be recorded in an acceptable medium. A written
record providing following information: identification and description of welds, procedures and equipment used,
location within recorded medium and results shall be included. The control of documentation unprocessed original
images and digitally processes images is to be to the satisfaction of the surveyor.
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6. In addition to generic items, reports of UT shall include the following specific items:

- Type and identification of ultrasonic equipment used (instrument maker, model, series number), probes
(instrument maker, serial number), transducer type (angle, serial number and frequency) and type of couplant
(brand).

- Sensitivity levels calibrated and applied for each probe

- Transfer loss correction applied Type of reference blocks

- Signal response used for defect detection

- Reflections interpreted as failing to meet acceptance criteria

The method for review and evaluation of UT reports is required for adequate quality control and is to be to the
satisfaction of the surveyor.

7. The shipyard is to keep the inspection records specified in item 2 to 6 for at least for 5 years.

I Unacceptable indications and repairs

1. Unacceptable indications shall be eliminated and repaired where necessary. The repair welds are to be
examined on their full length using appropriate NDT method at the discretion of the Surveyor.

2. When unacceptable indications are found, additional areas of the same weld length shall be examined
unless it is agreed with the surveyor and fabricator that the indication is isolated without any doubt. In case of
automatic welded joints, additional NDT shall be extended to all areas of the same weld length.

All radiographs exhibiting non-conforming indications are to be brought to the attention of the surveyor. Such
welds are to be repaired and inspected as required by the surveyor. When non-conforming indications are
observed at the end of a radiograph, additional RT is generally required to determine their extent. As an alternative,
the extent of non-conforming welds may be ascertained by excavation, when approved by the surveyor.

3. The extent of testing can be extended at the surveyor's discretion when repeated non-acceptable
discontinuities are found.

4. The inspection records specified in item H are to include the records of repaired welds.

5. The Shipbuilder shall take appropriate actions to monitor and improve the quality of welds to the required
level. The repair rate is to be recorded by the shipyard and any necessary corrective actions are to be identified in
the builder’'s QA system.

04. Section 12 — Welding of Hull Structures

Revision Date: May 2021
Entry into Force Date: 1 July 2021
ltems I.1.2 was revised as below:

1.2 As stipulated in Section 10, BE.2., an-inspection-sechedule a plan shall be submitted to TL for approval
before commencing the tests. TL reserves the right to modify this sehedule plan even after it has been approved,

TURK LOYDU-RULE CHANGE SUMMARY- JUNE 2021



TL NUMBER: 03/2021

JUNE 2021

and in particular to extend the scope of the tests and/or change the individual testing positions if necessitated by

fabrication operations and/or test results.

Footnote (5) on Table 12.10 was revised as below:

5) With regard to the requirements for ultrasonic testing, see Section 10, &5 G.9 (Tables 10.48 and 10.9).

05. Annex C — Applicable Sections for Bulk Carriers and Double Hull Oil Tankers with CSR

Notation

Revision Date: May 2021

Entry into Force Date: 1 July 2021

Section 10 requirement was revised as below:

. Applicable to

Sub-section Paragraph Cps’:{ Vessels Remarks
SECTION 10 - NON-DESTRUCTIVE TESTING OF WELDS

A. GENERAL Y
B. FEST-METHODS,-APPLIANCES-AND-TEST MEDIA y
APPLICATION
C. INSPECTION-PERSONNEL, SUPERVISORS y
QUALIFICATION OF PERSONNEL INVOLVED IN NDT
D. INSPECTION-SCHEDULE, INSPECHON-REPORTS v
SURFACE CONDITION
E. THIVING-OFINSPECTHION, WAITING FHVES- GENERAL
PLAN OF TESTING: NDT METHOD SELECTION Y
F. PREPARATION-AND-PERFORMANCE OF-TESTS
TESTING Y
G. EVALUATION-OF-TESTRESULTS ACCEPTANCE
LEVELS (CRITERIA) Y
H. EXTENSION-OF THE SCOPE OF-INSPECHON
REPORTING Y
I. REPAIRS, RE-INSPECTION- UNACCEPTABLE
INDICATIONS AND REPAIRS Y
- \VUSUAL INSPECTION - ¥
K—RADIOGRARHICINSPECHION - ¥
L-ULTRASONICINSRECTION - ¥
M-MAGNETIC PARTICLE INSPECTION - ¥
N-LIQUID-PENETRANTINSRECTION - ¥
©J. REQUIREMENTS FOR NDT SUPPLIERS Y
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PART B — CHAPTER 4 MACHINERY

01. Section 8 — Propellers

Revision Date: May 2021
Entry into Force Date: 1 July 2021

IltemS F.1 and F.2 in Section 8 of Chapter 4 were revised as below:

F. Balancing and Testing
1. Balancing

All propellers including monoblock propellers ready for mounting as well as Fhe-finished-propellerand the blades of
controllable pitch propellers and built fixed pitch propellers are required to undergo static balancing in accordance
with specified ISO 484 tolerance class (or equivalent) as specified in the approved drawing in presence of a
surveyor. Thereby the mass difference between blades of controllable-or built-up fixed-pitch propeller has to be not
more than 1.5%.

Dynamic balancing is required for propellers with an operating speed of more than 500 rpm or propellers with tip
speed exceeding 60 m/s. The manufacturer shall

demonstrate that the assembled propeller shall be within the specified limits.

For built-up propellers, the required static balancing may be replaced by an individual control of blade weight and
gravity centre position.

2. Testing

2.1 Fixed pitch propellers, controllable pitch propellers and controllable pitch propeller systems and vane
wheels are to be presented to TL for final inspection. and-verification-of the-dimensions.

The verification of dimensions, the dimensional and geometrical tolerances is the responsibility of the manufacturer.

The report on the relevant examinations is to be submitted to the Surveyor, who may require checks to be made in
his/her presence.

24 The propeller blades shall be manufactured according to the specified tolerance class (ISO 484). As a
minimum, verification of the following is required:
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02. Section 11 — Windlass and Winches

Revision Date: February 2021
Entry into Force Date: 1 July 2021

Iltem B.5 in Section 11 of Chapter 4 was revised and two items were added after item 5.1 and
subsequent items are renumbered according to UR M79 Rev.1 as below:

5. Towing Winch Emergency Release Systems
51 Scope
5.1.1 This item defines minimum safety standards for winch emergency release systems provided on towing

winches that are used on towing ships within close quarters, ports or terminals, including those ships normally not
intended for towing operation in transverse direction.

5.1.2 This item is not intended to cover towing winches on board ships used solely for long distance ocean
towage, anchor handling or similar offshore activities.

5.2 Purpose

5.2.1 The purpose of this item is to provide requirements to prevent the capsize of a tug when in the act of
towage as a result of the towline force acting transversely to the tug (in beam direction) as a consequence of an
unexpected event (could be loss of propulsion/steering or otherwise), whereby the resulting couple generated by
offset and opposing transverse forces (towline force is opposed by thrust or hull resistance force) causes the tug to

heel and, ultimately, to capsize. This capsize may be referred to as “girting”, “girthing”, “girding” or “tripping”. See
Figure 11.3 which shows the forces acting during towage operations.

5.3 Definitions

5.3.1 ‘Emergency release system’ refers to the mechanism and associated control arrangements that are
used to release the load on the towline in a controlled manner under both normal and dead-ship black out
conditions.

5.3.2 ‘Maximum design load’ is the maximum load that can be held by the winch as defined by the
manufacturer (the manufacturer’s rating).

5.3.3 ‘Fleet angle’ is the angle between the applied load (towline force) and the towline as it is wound onto
the winch drum, see Figure 11.4.

5.35.1.6 Emergency release of the towline is to be possible in the event of a blackout. For this purpose, where
additional sources of energy are required, such sources are to comply with 5.5.1.7. An-alternative seurce-of energy
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5.35.1.7 The alternative sources of energy required by 5.35.1.6 is are to be sufficient to achieve the most onerous
of the following conditions (as applicable):

(b) Where the winch design is such that the drum release mechanism requires continuous application of
power (e.g. where the brake is applied by spring tension and released using hydraulic or pneumatic power)
sufficient power is to be provided to operate the emergency release system (e.g. hold the brake open and allow
release of the towline) in-a-dead-ship-situation in the event of a blackout for a minimum of five minutes. This may
be reduced to the time required for the full length of the towline to feed off the winch drum at the load specified in
5.35.1.5 if this is less than five minutes.

5.35.2 Operational requirements

5.35.2.1 Emergency release operation must be possible from the bridge and from the winch control station on
deck. The winch control station on deck is to be in a safe location. A position in close proximity to the winch is not
regarded as “safe location”, unless it is documented that the position is at least protected against towline break or

winch failure.

5.35.2.2 The emergency release control is to be located in-close proximity to an the emergency stop button for
winch operation, if provided, and shall beth sheuld be clearly identifiable, clearly visible, easily accessible and
positioned to allow safe operability.

5.46.1.3 The performance capabilities, as well as instructions for and operationng, instructions of the emergency
release system are to be documented by the manufacturer and made available on board the ship on which the
winch has been installed.

5.6.1.4 Instructions for surveys of the emergency release system are to be documented by the manufacturer,

agreed by the Society and made available on board the ship on which the winch has been installed.

5.6.1.5 Where necessary for conducting the annual and special surveys of the winch, adequately sized strong
points are to be provided on deck.

03. Section 18 — Fire Protection and Fire Extinguishing Equipment

Revision Date: May 2021

Entry into Force Date: 1 July 2021

Iltem B.1.6 was revised in Section 18 of Chapter 4 according to REC 58 Rev.2 as below:

1.6 To ensure the application of current installation and construction standards and to safeguard the
observance of precautions for preventing the occurrence of fires during assembly, inspection and maintenance

TURK LOYDU-RULE CHANGE SUMMARY- JUNE 2021



TL NUMBER: 03/2021 JUNE 2021

works, reference is made to the guidelines for measures to prevent fires in engine rooms and cargo pump rooms as
set out in MSC.1/Circ.1321 and TL-G 58.

Revision Date: May 2021
Entry into Force Date: 1 July 2021
ltem G.2.1.3 was revised according to Ul SC128 DEL as below:

2.13 Cylinders intended for flooding boiler rooms, machinery spaces, as well as cargo pump and compressor
rooms must be equipped with quick- opening valves for group release enabling these spaces to be flooded with 85

% of the required gas volume within two minutes. Fhesereguirements-may-be-checked-by-suitable-caleulations:

Revision Date: May 2021
Entry into Force Date: 1 July 2021
Item K.2.7 was revised according to Ul SC61 Del as below:

2.7 Operation of a deck the foam system at its required output eapaeity-shall permit the simultaneous use of
the minimum required number of jets of water at the required pressure from the fire extingdishing-system-as—per
main (see item E). Where the deck foam system is supplied by a common line from the fire main, additional foam
concentrate shall be provided for operation of two nozzles for the same period of time required for the foam system.
The simultaneous use of the minimum required jets of water shall be possible on deck over the full length of the

ship en-deek, in accommodation spaces, control stations, service spaces and machinery spaces,

Revision Date: May 2021
Entry into Force Date: 1 July 2021
Iltems P.1.4 and Q.1.4 were revised in Section 18 of Chapter 4 as below:

Ul SC87 Rev.2 was added to item Q.1.4.2 as a new paragraph as below:

P. Carriage of Dangerous Goods in Packaged Form
1. General
1.4 Certification
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The DG additional notation assigned to the ship will remain valid as long as the “Document of Compliance for the

Carriage of Dangerous goods” issued by TL remains valid.

Q. Carriage of Solid Bulk Cargoes
1. General

1.4.1 The DBC additional notation assigned to the ship will remain valid as long as the “Document of

Compliance for Carriage of Dangerous goods” and “Statement of Compliance for the Carriage of Solid Bulk
Cargoes” issued by TL remains valid.

1.4.2  Certification for carriage of solid dangerous bulk cargoes covers only those cargoes listed in Group B in
the IMSBC Code except cargoes classified solely as MHB. Other solid dangerous bulk cargoes may only be
permitted subject to acceptance by the Administrations involved. (MSC/Circ. 1120)

Note:

For requirements and certification of dangerous goods in packaged form see P.

04. Section 19 — Machinery for Ice Class Notation

Revision Date: March 2021
Entry into Force Date: 1 July 2021

Coefficients B1, B2 and B3 (for open and nozzle propellers) given in Table 19.13 in Section 19 of
Chapter 4 - Machinery Rules were updated according to the new corrrected values in Finnish-Swedish
ice class rules as below:

Table 19.13 Values of coefficient B;, B, and B3

Open propeller Ducted propeller
B1 0,00328 6,00246 0,00223 6,0016%
B> 1,0076 6,94+ 1,0071 6,956
Bs 2,101 2,471 2470
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05. Section 20 — Tankers

Revision Date: February 2021
Entry into Force Date: 1 July 2021
Item C.8.1 in Section 20 of Chapter 4 was revised according to UR F7 Rev.3 & Corr.1 as below:

8. Gas Measurement and Detection
8.1 Portable instrument

Every oil tanker is to be provided with at least two portable gas detectors capable of measuring flammable vapour
concentrations in air (%LEL) and at least two portable O2 analysers. Alternatively, at least two gas detectors, each
capable of measuring both oxygen and flammable vapour concentrations in air (%LEL), are to be provided.

In addition, for tankers fitted with inert gas systems, at least two portable gas detectors are to be capable of measuring

concentrations of flammable vapours in inerted atmosphere (% gas by volume).

PART B — CHAPTER 5 — ELECTRICAL INSTALLATION

01. Section 4 - Installation Protection and Power Distribution

Revision Date: May 2021
Entry into Force Date: 1 July 2021

ltems 1.9.1.5 to 9.1.9 were added according to Rec. 52 Rev.2 as below:

9.15 Each consumer should be individually connected to the distribution panel bus bar and individually
provided with short circuit protection.

9.1.6  An indicator should be mounted in a suitable place to indicate when batteries of the reserve source of
energy are being discharged visible for responsible member of the crew.

9.1.7 For examples of power supply for equipment operated by AC, see TL-G 52.

9.1.8 Power supply for equipment operated by DC (See TL-G 52 for examples)

9.1.8.1 Where the equipment is fed via converters, separate converters should be provided and these should be
located on the supply side of changeover facility.

9.1.8.2 The radio equipment and the navigation equipment should be provided with separate converters.

9.1.9 Power supply for equipment operated by either AC or DC (See TL-G 52 for examples)
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9.1.9.1 Each consumer should be individually connected to the main source of electrical power and to a
distribution bus bar of the panel which is fed from the emergency source of electrical power and also, in case of the
radio equipment, from the reserve source of energy (radio batteries). These two circuits should be separated
throughout their length as far as practicable.

9.1.9.2 The radio equipment and the navigation equipment should be provided with separate converters.

02. Section 10 — Computer Systems

Revision Date: May 2021
Entry into Force Date: 1 July 2021

Iltems A.2 and A.5 were revised according to Rec. 48 Rev.1 as below:

- 1ISO 9001:2008 Quality Management Systems - Requirements

- ISO/IEC 90003: Software engineering - Guidelines for the application of ISO 9001:26088 to computer
software

PART C— CHAPTER 8 — CHEMICAL TANKERS

01. Section 2 — Ship Survival Capability and Location of Cargo Tanks

Revision Date: May 2021
Entry into Force Date: 1 July 2021
Footnote (1) was revised according to Rec. 110 Rev.2 as below:

(1) Refer to part B, chapter 4, of the International Code on Intact Stability, 2008 (2008 IS Code), as amended; the Guidelines
for the Approval of Stability Instruments (MSC.1/Circ.1229), annex, section 4, as amended; and the technical standards
defined in part 1 of the Guidelines for verification of damage stability requirements for tankers (MSC.1/Circ.1461) (See also TL-
G 110).

PART C — CHAPTER 9 Construction and Classification of Yachts

01. Section 9 — Electric Installations

Revision Date: May 2021
Entry into Force Date: 1 July 2021

Iltem A.1.2.1 was revised according to withdrawn standard ISO 10133:2012 by ISO 13297:2020 as
below:

A. Documents to be Submitted and Applicable International Standards
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1.1 Plans and documents

1.2 Applicable international standards
1.2.1 Yachts with length Ly not exceeding 24 m.
For yachts with length Ly not exceeding 24 m according to ISO 8666, the following standards apply:

. for direct current system installations which operate at a rated voltage not exceeding 50 V: {S6-16133
ISO 13297;

02. Section 10 — Fire Protection

Revision Date: May 2021
Entry into Force Date: 1 July 2021

ltems A.2.1,A.3,A.3.4,A5.2.3.1,A.7,B.1.2, B.3.2 were revised according to withdrawn standard ISO
9094-1/-2 by ISO 9094 as below:

2.1 The requirements of this item apply to yachts with length (Ls) more than 24 metres according to 1ISO 8666.
For yachts not more than 24 metres, the requirements of EN ISO Standard 9094-2 and the specific provisions for
these yachts given in this Section are to be applied.

3. Protection of Spaces Containing Vehicles or Craft with Fuel in Their Tanks
General

The requirements contained in the following items apply to yachts having a length LH more than 24 m. According to
ISO 8666. For yachts having a length LH not more than 24 m. The following requirements apply: 1ISO 11105
relevant to ventilation, ISO 8846 relevant to electrical equipment and ISO 9094-2 relevant to fire protection.

3.4  Foryachts having a length Ly not more than 24 m, according to 1ISO8666, the following requirements apply:
ISO 11105 relevant to ventilation, ISO 8846 relevant to electrical equipment and 1ISO 9094-2 relevant to fire
protection.

5.2.3.1 Open Flame Gas Appliances

According to 1ISO 9094-1/-2 [4.3.2.2], for cooking units using fuel which is liquid at atmospheric pressure (see ISO
14895), open-flame burners are to be fitted with a readily accessible drip-pan.

7. Means of Escape

The requirements contained in this item are applcable to yachts of 24 m in length Ly and over according to
1ISO8666. For yachts of less than 24 m in length Ly according to ISO 8666, the requirements of ISO 9094-2 apply.

B. Fire Extinguishing Systems
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1. General

1.2 The capacity and quantity of the medium are to be in compliance with Table 10.2.

For yachts having a length Ly not more than 24 m. according to ISO 8666, the requirements of ISO 9094-2 apply,
as well as the relevant provisions of this Section.

3.2 The system is to be in compliance with Section 10, Appendix 2. For yachts not more than 24 m.in length Ly
according to ISO 8666, the system may be in compliance with the requirements of EN ISO 9094-2.

PART C— CHAPTER 10 - LIQUEFIED GAS CARRIERS

01. Section 2 — Ship Survival Capability and Location of Cargo Tanks

Revision Date: May 2021

Entry into Force Date: 1 July 2021

Footnote (2) was revised according to Rec. 110 Rev.2 as below:

) Refer to part B, Section 4, of the International Code on Intact Stability, 2008 (2008 IS Code), as amended; the
Guidelines for the Approval of Stability Instruments (MSC.1/Circ.1229), annex, section 4, as amended; and the technical
standards defined in part 1 of the Guidelines for verification of damage stability requirements for tankers (MSC.1/Circ.1461)
(See also TL-G 110).

02. Section 5 — Process Pressure Vessels and Liquid, Vapour and Pressure Piping Systems

Revision Date: March 2021

Entry into Force Date: 1 July 2021
Notes was added to items 5.4.4 and 5.13.2.4 according to Ul GC32 New as below:

5.4.4 The design pressure of the outer pipe or duct of gas fuel systems shall not be less than the maximum
working pressure of the inner gas pipe. Alternatively, for gas fuel piping systems with a working pressure greater
than 1 MPa, the design pressure of the outer duct shall not be less than the maximum built-up pressure arising in
the annular space considering the local instantaneous peak pressure in way of any rupture and the ventilation
arrangements.

Note: The expression "design pressure of the outer pipe or duct"” in 5.4.4 is either of the following:
.1 the maximum pressure that can act on the outer pipe or equipment enclosure after the inner pipe rupture as documented by

suitable calculations taking into account the venting arrangements; or

.2 for gas fuel systems with inner pipe working pressure greater than 1 MPa, the "maximum built-up pressure arising in the
annular space", after the inner pipe rupture, which is to be calculated in accordance with paragraph 9.8.2 of the IGF Code as
adopted by MSC.391(95).
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5.13.2.4 In double wall gas-fuel piping systems, the outer pipe or duct shall also be pressure tested to show that
it can withstand the expected maximum pressure at gas pipe rupture.

Note: The expression "maximum pressure at gas pipe rupture” in 5.13.2.4 is the maximum pressure to which the outer pipe or
duct is subjected after the inner pipe rupture and for testing purposes it is the same as the design pressure used in 5.4.4.

Revision Date: March 2021

Entry into Force Date: 1 July 2021

Note was added to item 5.6.5.1 according to Ul GC33 New as below:

5.6.5 Cargo sampling connections

5.6.5.1  Connections to cargo piping systems for taking cargo liquid samples shall be clearly marked and shall be
designed to minimize the release of cargo vapours. For vessels permitted to carry toxic products, the sampling
system shall be of a closed loop design to ensure that cargo liquid and vapour are not vented to atmosphere.

Note: Requirement 5.6.5.1 is only applicable if such a sampling system is fitted on board. Connections used for control of

atmosphere in cargo tanks during inerting or gassing up are not considered as cargo sampling connections.

Revision Date: March 2021

Entry into Force Date: 1 July 2021

Note was added to item 5.6.6 according to Ul GC34 New as below:

5.6.6 Cargo filters

The cargo liquid and vapour systems shall be capable of being fitted with filters to protect against damage by
extraneous objects. Such filters may be permanent or temporary, and the standards of filtration shall be appropriate
to the risk of debris, etc., entering the cargo system. Means shall be provided to indicate that filters are becoming
blocked, and to isolate, depressurize and clean the filters safely.

Note: Means to indicate that filters are becoming blocked and filter maintenance is required is to be provided for fixed in-line
filter arrangement and portable filter installations where dedicated filter housing piping is provided.

Where portable filters for fitting to manifold presentation flanges are used without dedicated filter housing, and these can be
visually inspected after each loading and discharging operation, no additional arrangements for indicating blockage or
facilitating drainage are required.

03. Section 13 — Instrumentation and Automation Systems

Revision Date: March 2021

Entry into Force Date: 1 July 2021

Note was added to item 13.6.4 according to Ul GC36 New as below:

13.6.4 Where indicated in column "f* in the table of Section 19 ships certified for carriage of non-flammable

products, oxygen deficiency monitoring shall be fitted in cargo machinery spaces and cargo tank hold spaces.
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Furthermore, oxygen deficiency monitoring equipment shall be installed in enclosed or semi-enclosed spaces
containing equipment that may cause an oxygen-deficient environment such as nitrogen generators, inert gas
generators or nitrogen cycle refrigerant systems.

Note: Two oxygen sensors are to be positioned at appropriate locations in the space or spaces containing the inert gas

system, in accordance with paragraph 15.2.2.4.5.4 of the FSS Code, for all gas carriers, irrespective of the carriage of cargo
indicated by an "A" in column "f" in the table in chapter 19 of the Code.

04. Section 16 — Use of Cargo As Fuel

Revision Date: May 2021
Entry into Force Date: 1 July 2021

Note was added to item 16.7.1.4 according to Ul GC37 New as below:

16.7.12.4 Unless designed with the strength to withstand the worst case overpressure due to ignited gas leaks, air
inlet manifolds, scavenge spaces, exhaust system and crank cases shall be fitted with suitable pressure relief

systems. Pressure relief systems shall lead to a safe location, away from personnel.

Note: A suitable pressure relief system for air inlet manifolds, scavenge spaces and exhaust system is to be provided unless
designed to accommodate the worst-case overpressure due to ignited gas leaks or justified by the safety concept of the engine.
A detailed evaluation regarding the hazard potential of overpressure in air inlet manifolds, scavenge spaces and exhaust
system is to be carried out and reflected in the safety concept of the engine.

In the case of crankcases, the explosion relief valves, as required by Regulation 27.4 of SOLAS Chapter I1-1 as amended by
IMO resolutions up to MSC.436(99), are to be considered suitable for the gas operation of the engine. For engines not covered
by said Regulation, a detailed evaluation regarding the hazard potential of fuel gas accumulation in the crankcase is to be
carried out.

05. Section 18 — Operating Requirements

Revision Date: March 2021

Entry into Force Date: 1 July 2021
Note was added to item 18.9 according to Ul GC33 New as below:

18.9 Cargo sampling

18.9.1 Any cargo sampling shall be conducted under the supervision of an officer who shall ensure that
protective clothing appropriate to the hazards of the cargo is used by everyone involved in the operation.

18.9.2 When taking liquid cargo samples, the officer shall ensure that the sampling equipment is suitable for the
temperatures and pressures involved, including cargo pump discharge pressure, if relevant.

18.9.3 The officer shall ensure that any cargo sample equipment used is connected properly to avoid any cargo
leakage.

18.9.4 If the cargo to be sampled is a toxic product, the officer shall ensure that a "closed loop" sampling
system as defined in 1.2.15 is used to minimize any cargo release to atmosphere.
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18.9.5 After sampling operations are completed, the officer shall ensure that any sample valves used are
closed properly and the connections used are correctly blanked.

Note: Requirements 18.9.1 and 18.9.5 are only applicable if such a sampling system is fitted on board. Connections used for

control of atmosphere in cargo tanks during inerting or gassing up are not considered as cargo sampling connections.

Revision Date: March 2021

Entry into Force Date: 1 July 2021

Note was added to note 4 of table 18.1 according to Ul GC35 New as below:

Note 4: The override system permitted by 13.3.7 may be used at sea to prevent false alarms or shutdowns.
When level alarms are overridden, operation of cargo pumps and the opening of manifold ESD valves
shall be inhibited except when high-level alarm testing is carried out in accordance with 13.3.5 (see
18.10.3.4)

Note: In applying the second sentence of note 4 of table 18.1, a hardware system such as an electric or mechanical
interlocking device is to be provided to prevent inadvertent operation of cargo pumps and inadvertent opening of manifold
ESD valves.

PART C— CHAPTER 11 - FIRE FIGHTING SHIPS

01. Section 01 — Equipment on Fire Fighting Ships

Revision Date: May 2021
Entry into Force Date: 1 July 2021
Number of pumps mentioned in Table 1.5 was revised as below:

Table 1.5 Required equipment for the different Notations

Equipment parameters Notations affixed to the Character of Classification
FF1 FF2 FF3
Water monitors: 2 2 3 4 3 4
Output [m3/h] per monitor 1200 3600 2400 1800 3200 2400
Length of throw [m] (1) 120 150 150
Height of throw [m]  (2) 45 70 70
Pumps: (7) 1-2 2-4 2-4
Total pump capacity [m3/h] 2400 7200 9600
Foam monitors: - - 2
Duration of supply of foam concentrate for foam B B 30 (3)
monitors [min]
Foam capacity per monitor [litre/min] - - 5000
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PART C— CHAPTER 19 — INLAND WATERWAY VESSELS

01. Section 12 — Machinery and Systems

Revision Date: May 2021
Entry into Force Date: 1 July 2021

Iltem B.3.6.2 in Section 12 in Chapter 19 was revised according to item C.6.2.4 in Section 5 in Chapter 4
as below:

3.6.2  Stern tube bearings

Inside the stern tube, the propeller shaft should normally be supported by two bearings. In short stern tubes, the
forward bearing may be dispensed with.

Where the propeller in the stern tube runs in bearings made of rubber or plastic, the length of the after bearing
should equal approximately 3 - 4 times the shaft diameter, while the length of the forward bearing should be
approximately 1 - 1.5 times the shaft diameter. Where the propeller shaft inside the stern tube runs in oil-lubricated
white metal bearings, the lengths of the after and forward stern tube bearings should be approximately 2 and 0.8
times the shaft diameter respectively—Where-the-propellershaft-runs-in-greaselubricated,—grey-castiron-bushes-th

respectively—The length of a grease lubricated bearing is to be not less than 4.0 times the rule diameter of the shaft

in way of the bearing.

Where the propeller shafts are intended to run in antifriction bearings within the stern tube, such bearings should be

preferably cylindrical roller bearings with cambered rollers or bearing races and with an increased bearing
clearance. The camber shall be sufficient to tolerate without adverse effects an angular deviation of 0,1 % between
the shaft and the bearing axis. Self-aligning roller bearings may be used to carry the propeller shaft only if provision
is made for the axial adjustment of such bearings.

For further information:

Bekir Sitki TURKMEN

Division Manager, Rule Development and Statutory Legislation

Tel: +90- 216 581 37 83

Fax: +90- 216 581 38 40

E-mail: tl_kural@turkloydu.org

Web: www.turkloydu.org LEGAL NOTICE All rights reserved.

The information contained here is for general information purposes only.
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