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PART ONEȀMETALLIC MATERIALS

CHAPTER 3ȀSTEEL PLATES, FLAT BARS AND SECTIONS

Section 3ȀHIGHER STRENGTH HULL STRUCTURAL STEELS

All grades involving higher strength hull structural steels in this Section̆such as “A32ȁD32ȁE32ȁF32ȁ
A36ȁD36ȁE36ȁF36ȁA40ȁD40ȁE40ȁF40”, are replaced by “AH32ȁDH32ȁEH32ȁFH32ȁAH36ȁ
DH36ȁEH36ȁFH36ȁAH40ȁDH40ȁEH40ȁFH40” respectively.

Section 11ȀSTEELS INTENDED FOR WELDING WITH HIGH HEAT INPUT

“A32” used twice in existing paragraph 3.11.2.1 is replaced by “AH32”.

CHAPTER 4ȀSTEEL PIPES AND TUBES

Section 1ȀGENERAL PROVISIONS

In existing paragraph 4.1.10.1, ñ(4) The personal stamp of the Surveyor responsible for the ýnal inspection.ò is deleted.

CHAPTER 5ȀSTEEL FORGINGS

Section 5ȀFORGINGS FOR GEARING

In existing paragraph 5.5.5.1, the words “Each forging for gearing……”is replaced by the words “Each forging, 
from which specimens are to be taken, ……”.

CHAPTER 6ȀSTEEL CASTINGS

Section 1ȀGENERAL PROVISIONS

In existing paragraph 6.1.2.1, the sentence “The steels used are also to be manufactured by the steelmakers 
approved by CCS.” is deleted.

Section 2ȀCASTINGS FOR HULL STRUCTURES

Note ŷ is added below The existing Table 6.2.2.1 as follows:
“ŷ If carbon equivalent Ceq calculated according to following formula is not more than 0.41%, carbon content 
of casting may exceed the limit of 0.23%. 

            
Mn        Cr + Mo + V          Ni + Cu

                                                    Ceq = C +            +                            +                      (%)  Ŀ
                                          

6          5            15
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CHAPTER 8ȀALUMINIUM ALLOYS

Section 2ȀALUMINIUM ALLOY PLATES AND SECTIONS

The existing Table 8.2.7.1 is replaced by the following:
 

                                    “Mechanical Properties for Rolled Aluminum Alloy Plates and Sheets Table 8.2.7.1

Designation Temper condition
Thickness

t
mm

Proof strength
Rp0.2

(N/mm2)

Tensile strength
Rm

(N/mm2)

Minimum elongation 
A (%)

50 mm 5d

5A01
O 3 Ů t Ů 50 ů 165 ů 325 10

H112 3 Ů t Ů 50 ů 165 ů 325 10
H32 3 Ů t Ů 50 ů 245 ů 365 8

5454

O 3 Ů t Ů 50 ů 85 215 ~ 285 17 16

H112
6 Ů t Ů 12.5 ů 125 ů 220 8
12.5 ̖ t Ů 50 ů 85 ů 215 9

H32
3 Ů t Ů 6.3 ů 180 250 ~ 305 8
6.3 ̖ t Ů 50 ů 180 250 ~ 305 10

5083

O 3 Ů t Ů 50 ů 125 275 ~ 350 16 14
H112 3 Ů t Ů 50 ů 125 ů 275 12 10
H116 3 Ů t Ů 50 ů 215 ů 305 10
H321 3 Ů t Ů 50 215 ~ 295 305 ~ 385 12 10

5383
O 3 Ů t Ů 50 ů 145 ů 290 17

H116 3 Ů t Ů 50 ů 220 ů 305 10
H321 3 Ů t Ů 50 ů 220 ů 305 10

5059

O 3 Ů t Ů 50 ů 160 ů 330 24

H116
3 Ů t Ů 20 ů 270 ů 370 10
20 ̖ t Ů 50 ů 260 ů 360 10

H321
3 Ů t Ů 20 ů 270 ů 370 10
20 ̖ t Ů50 ů 260 ů 360 10

5086

O 3 Ů t Ů 50 ů 95 240 ~ 305 16 14

H112
3 Ů t Ů 12.5 ů 125 ů 250 8
12.5 ̖ tŮ50 ů 105 ů 240 9

H116 3 Ů t Ů 50 ů 195 ů 275 10Ŷ 9

5456

O
3 Ů t Ů 6.3 130 ~ 205 290 ~ 365 16
6.3 ̖ t Ů 50 125 ~ 205 285 ~ 360 16 14

H116
3 Ů t Ů 30 ů 230 ů 315 10
30 ̖ t Ů 40 ů 215 ů 305 10
40 ̖ t Ů 50 ů 200 ů 285 10

H321
3 Ů t Ů 12.5 230 ~ 315 315 ~ 405 12
12.5 ̖ t Ů 40 215 ~ 305 305 ~ 385 10
40 ̖ t Ů 50 200 ~ 295 285 ~ 370 10

5754 O 3 Ů t Ů 50 ů 80 190 ~ 240 18 17

Notes: ŵ   Elongation in 50 mm apply for thicknesses up to and including 12.5 mm and in 5d for thicknesses over 12.5mm.
           Ŷ    8 % for thicknesses up to and including 6.3 mm.”
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The existing Table 8.2.7.2 is replaced by the following:

      “Mechanical Properties for Extruded Aluminum Alloy Products Table 8.2.7.2

Designation Temper condition
Thickness

t
mm

Proof strength
Rp0.2

(N/mm2)

Tensile strength
Rm

(N/mm2)

Elongation A
(%)

50 mm 5d
5A01 H112 3 Ů t Ů 50 170 330 10

5454 H112 3 Ů t Ů 50 100 230 10

5083
O 3 Ů t Ů 50 110 270 ~ 350 14 12

H111 3 Ů t Ů 50 165 275 12 10
H112 3 Ů t Ů 50 110 270 12 10

5383

O 3 Ů t Ů 50 145 290 17 17
H111 3 Ů t Ů 50 145 290 17 17

H112 3 Ů t Ů 50 190 310 13

5059 H112 3 Ů t Ů 50 200 330 10

5086
O 3 Ů t Ů 50 95 240 ~3 15 14 12

H111 3 Ů t Ů 50 145 250 12 10
H112 3 Ů t Ů 50 95 240 12 10

5456 H112 3 Ů t Ů 50 130 300 10

5754 H112 3 Ů t Ů 50 80 180 10

6005A
T5 3 Ů t Ů 50 215 260 9 8

T6
3 Ů t Ů 10 215 260 8 6
10 ̖ t Ů50 200 250 8 6

6061 T6 3 Ů t Ů 50 240 260 10 8

6082

T5 3 Ů t Ů 50 230 270 8 6

T6
3 Ů t Ů 5 250 290 6

5 ̖ t Ů 50 260 310 10 8

Notes: ŵ   Elongation in 50 mm applies for thicknesses up to and including 12.5 mm and in 5d for thicknesses over 12.5 mm.
            Ŷ  The values are applicable for longitudinal and transverse tensile test specimens as well.”



-4-

CHAPTER 10ȀEQUIPMENT

The existing Section 1 is replaced by the following:

“Section 1ȀANCHORS

10.1.1ȀGeneral requirements
10.1.1.1ȀThe requirements of this Section apply to the materials, manufacture, testing and certification of 
anchors, shanks and anchor shackles fabricated by technologies of casting, forging and welding.
10.1.1.2ȀAll anchor designs are to be approved. Any changes to the design made during manufacture are to 
have prior agreement from CCS.
10.1.1.3ȀHigh holding power anchors speciýed in this Section are anchors of which holding power is not less 
than twice that of an ordinary stockless anchor having the same mass.
10.1.1.4ȀSuper high holding power anchors speciýed in this Section are anchors of which holding power is at 
least four times that of an ordinary stockless anchor of the same mass. The mass of super high holding power 
anchors is generally not to be greater than 1,500 kg.

10.1.2ȀMaterial
10.1.2.1ȀAll materials for anchors and main parts are to be made according to the technology approved by CCS.
10.1.2.2ȀCast steel for anchors is to be ýne grain treated with aluminum, and steel anchor castings are to be 
manufactured and tested in accordance with the relevant requirements of Sections 1 and 2, Chapter 6 of this PART.
For steel castings for super high power holding anchors, a set of 3 Charpy impact specimens is to be 
additionally taken in each batch, which is to be tested at the temperature of 0 Ņ. The average value of their 
impact energy is not to be less than 27 J.
10.1.2.3ȀForged steel anchors are to adopt carbon and carbon-manganese steels for welded construction, and 
manufactured and tested in accordance with the requirements of Sections 1 and 2, Chapter 5 of this PART.
10.1.2.4ȀPlates or bars used in fabricated steel anchor heads are to be in accordance with the relevant 
requirements of Sections 2 and 3 of Chapter 3 of this PART.
10.1.2.5ȀRolled bars intended for pins, swivels and shackles are to be in accordance with the relevant 
requirements of Chapters 3 and 5 of this PART.
10.1.2.6ȀThe welding consumables are to be compatible with the parent metals and to be in accordance with 
the relevant requirements of Chapter 2 of PART THREE of the Rules.

10.1.3ȀManufacture
10.1.3.1ȀAnchors are to be made at works which have been approved by CCS.
10.1.3.2ȀThe assembly welding of fabricated anchors is to be carried out with the approved consumables in 
accordance with the approved welding procedure by the welders holding a Qualiýcation Certiýcate of Welder.
10.1.3.3ȀComponents for cast or forged anchors are to properly heat treated in accordance with the 
requirements of Chapter 6 or Chapter 5 of the Rules. Fabricated anchors may require stress relief after welding 
in accordance with the requirements of approved procedures.
10.1.3.4ȀNon-destructive test may be required to be carried out for components of cast or forged anchors 
when necessary.
10.1.3.5ȀSurface defects of cast or forged anchors that would not impair their use may be repaired, subject 
to agreement by the Surveyor. Repairs to welded anchors are to be agreed by the Surveyor and carried out by 
qualiýed welders in accordance with approved weld procedures.
10.1.3.6ȀAnchor assembly and ýtting are to be done in accordance with the design details. Securing of the 
anchor pin, shackle pin or swivel nut by welding is to be done in accordance with an approved procedure. If not 
otherwise speciýed on accepted standards or not indicated on approved drawings, the following assembly and 
ýtting tolerances are to be applied:
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(1)   The clearance either side of the shank within the shackle jaws is to comply with the requirements in Table 
10.1.3.3(1).

Clearance of Shank within Shackle Jaws     Table 10.1.3.3(1)
Anchor weight (t) Clearance value (mm)

Ů 3 Ů 3
3 ~ 5 Ů 4
5 ~ 7 Ů 6
̘ 7 Ů 12

(2)  The shackle pin is to be a push ýt in the eyes of the shackle, which are to be chamfered on the outside 
to ensure a good tightness when the pin is clenched over on ýtting. The tolerance of shackle pin to hole is to 
comply with the following requirements:

Ů 0.5 mm for pins of up to 57 mm in diameter;
Ů 1.0 mm for pins of larger than 57 mm in diameter.

(3)  The trunnion pin is to be a snug ýt within the chamber and be long enough to prevent horizontal movement. 
The gap is to be no more than 1% of the chamber length.
(4)  The lateral movement of the shank is not to exceed 3£, see Figure 10.1.3.6(3).

Figure 10.1.3.6(3)  Lateral movement of shank

10.1.4ȀProduct inspections
10.1.4.1ȀProduct anchors are to be subject to visual inspections, weighing and tests with no paint coated.
10.1.4.2ȀAll parts of casting are to be removed off oxide scale and sand, and to have a clean surface consistent 
with the method of manufacture and be free from cracks, notches, inclusions and other defects that would 
impair the performance of the product.
10.1.4.3ȀThe mass of anchors are to comply with following requirements:
(1)  The mass of the heads of stockless anchors including pins and ýttings are not to be less than 60% of the 
total mass of the anchor.
(2)   The deviation of actual mass of anchors from their nominal mass is to be within the range of +7% to -3%.
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10.1.4.4ȀOrdinary anchors having a nominal mass of 75 kg or more inclusive of stocks or 56 kg high holding 
power ones or 38 kg super high holding power ones are to be subject to proof-load tests in accordance with the 
requirements in 10.1.5 of this Section.
10.1.4.5ȀEach cast anchor þuke or shank is to be subjected to drop test and hammering test in accordance with 
following requirements:
(1)  Each anchor þuke or shank is raised to a height of 4m, usually shank is placed horizontally and anchor 
crown is placed downward, and dropped freely.
(2)  Each cast anchor component is to be dropped on to a steel slab without fracturing. The steel slab is to be 
suitable to resist the impact of the dropped component.
(3)   After the drop test, hammering tests are carried out on each anchor þuke and shank, which is slung clear of 
the ground, using a non-metallic sling, and hammered to check the soundness of the component. A hammer of 3 kg to 
7 kg mass is to be used.
10.1.4.6ȀFitting of anchors is to comply with the relevant requirements in 10.1.3.6 of this Section.

10.1.5ȀProof load tests of anchors
10.1.5.1ȀPrior to proof load test, conýrmation is to be made that no harmful defects are found on anchors. The 
testing machines are to be calibrated by an establishment recognized by CCS.
10.1.5.2ȀThe anchors are to be proof-load tested as follows:
(1)  The proof load is to be applied to two points, one at the anchor shackle and the other at a point 1/3 arm 
length from the tip of the þuke, as shown in Figure 10.1.5.2(1).

Figure 10.1.5.2(1)

(2)  Stockless anchors are to be tested by pulling on both arms simultaneously, ýrst with the arms turning to one 
side and then to the other.
(3)  Stocked anchors are to be tested by applying the proof load to one arm at one time, then to the other.
(4)  Prior to the proof load test, gauge marks (punch marks or mark lines used for measuring the gauge length 
during testing) are to be made on the shank of each anchor in way of the anchor shackle and also on each þuke 
tip for the purpose of measuring the gauge length during testing.
(5)  During the test, the anchors are to be subject to a preliminary load equal to 10˿of the required proof load 
for a period of 5 min, and the gauge length is measured and recorded. After that, the load is slowly increased 
to the required proof load, holding for 5 min, then the load is gradually decreased to 10˿of the required proof 
load, then again the gauge length is measured.
10.1.5.3ȀThe proof test loads for anchors are to be in accordance with Table 10.1.5.3. The mass of anchors is 
to be determined as follows:
(1)  for stockless anchors, the actual total mass;
(2)  for stocked anchors, the actual mass of anchor excluding the stock;
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(3)  for high holding power anchors, a nominal mass equal to 1.33 times the actual mass of anchor. Unless 
speciýcally agreed otherwise, the mass of mooring anchor is to be calculated as well;
(4)  for super high holding power anchors, nominal mass is to be twice the actual mass of anchor.

	                                                      Proof Test Load of Anchors	                         Table 10.1.5.3
Mass of 
anchor
ma(kg)

Proof test 
load

Q(kN)

Mass of 
anchor
ma(kg)

Proof test 
load

Q(kN)

Mass of 
anchor
ma(kg)

Proof test 
load

Q(kN)

Mass of 
anchor
ma(kg)

Proof test 
load

Q(kN)
50 23.2 1200 231.0 4800 645.0 11000 1070.0
55 25.2 1250 239.0 4900 653.0 11500 1090.0
60 27.1 1300 247.0 5000 661.0 12000 1110.0
65 28.9 1350 255.0 5100 669.0 12500 1130.0
70 30.7 1400 262.0 5200 677.0 13000 1160.0
75 32.4 1450 270.0 5300 685.0 13500 1180.0
80 33.9 1500 278.0 5400 691.0 14000 1210.0
90 36.3 1600 292.0 5500 699.0 14500 1230.0
100 39.1 1700 307.0 5600 706.0 15000 1260.0
120 44.3 1800 321.0 5700 712.0 15500 1270.0
140 49.0 1900 335.0 5800 721.0 16000 1300.0
160 53.3 2000 349.0 5900 728.0 16500 1330.0
180 57.4 2100 362.0 6000 735.0 17000 1360.0
200 61.3 2000 376.0 6100 740.0 17500 1390.0
225 65.8 2300 388.0 6200 747.0 18000 1410.0
250 70.4 2400 401.0 6300 754.0 18500 1440.0
275 74.9 2500 414.0 6400 760.0 19000 1470.0
300 79.5 2600 427.0 6500 767.0 19500 1490.0
325 84.1 2700 438.0 6600 773.0 20000 1520.0
350 88.8 2800 450.0 6700 779.0 21000 1570.0
375 93.4 2900 462.0 6800 786.0 22000 1620.0
400 97.9 3000 474.0 6900 794.0 23000 1670.0
425 103.0 3100 484.0 7000 804.0 24000 1720.0
450 107.0 3200 495.0 7200 818.0 25000 1770.0
475 112.0 3300 506.0 7400 832.0 26000 1800.0
500 116.0 3400 517.0 7600 845.0 27000 1850.0
550 125.0 3500 528.0 7800 861.0 28000 1900.0
600 132.0 3600 537.0 8000 877.0 29000 1940.0
650 140.0 3700 547.0 8200 892.0 30000 1990.0
700 149.0 3800 557.0 8400 908.0 31000 2030.0
750 158.0 3900 567.0 8600 922.0 32000 2070.0
800 166.0 4000 577.0 8800 936.0 34000 2160.0
850 175.0 4100 586.0 9000 949.0 36000 2250.0
900 182.0 4200 595.0 9200 961.0 38000 2330.0
950 191.0 4300 604.0 9400 975.0 40000 2410.0
1000 199.0 4400 613.0 9600 987.0 42000 2490.0
1050 208.0 4500 622.0 9800 998.0 44000 2570.0
1100 216.0 4600 631.0 10000 1010.0 46000 2650.0
1150 224.0 4700 638.0 10500 1040.0 48000 2730.0

Notes: ŵ  Proof loads for intermediate masses are to be determined by linear interpolation.
           Ŷ   Where ordinary anchors have a mass (ma) exceeding 48,000 kg, the proof loads Q are to be calculated as follows:

	   Q = 2.059 3/2
am    kN.

           ŷ   Where high holding power anchors have a mass exceeding 36,000 kg, the proof loads Q are to be calculated as follows:

	   Q = 2.452 3/2
am    kN.

10.1.5.4ȀAfter proof load tests for anchors, the following inspections are to be carried out:
(1)  Surface inspection and non-destructive testing: after proof load tests, the product anchors are to be subject 
to surface inspection and nondestructive testing in accordance with the requirements given in Table 10.1.5.4(1).
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(2)  Measurement of permanent set (i.e. variation in gauge length): for stocked anchors with no obvious 
permanent deformation, for stockless anchors the permanent set is not to exceed 10% of the gauge length.
(3)  Free turning of anchor: for fabricated stee1 anchors, freedom of movements of the arms to the maximum 
design angle. If the anchor heads turn with difýculty or can not reach the maximum turning angle, it is necessary 
to remedy the trouble and the anchor in question is to be re-tested . If the re-test fails, the anchor is to be rejected.

Surface Inspection and NDT for Anchors after Proof Load Test Table 10.1.5.4(1)
Type

Method Ordinary anchor High holding power anchor Super high holding power anchor

Surface inspections
Inspecting all parts sustaining 
forces, no cracks or other obvious 
defects found

Inspecting all parts sustaining 
forces, no cracks or other obvious 
defects found

Inspecting all parts sustaining 
forces, no cracks or other obvious 
defects found

N
on

-d
es

tru
ct

iv
e 

te
st

s*

M
ag

ne
tic

 
pa

rti
cl

e 
or

 
pe

ne
tra

tio
n 

te
st Feeders and risers of castings;

Welds of fabricated anchors;
Repairs by welding of all anchors

Feeders and risers of castings;
Welds of fabricated anchors;
Repairs by welding of all anchors;
Sections of high stress (if 
considered necessary by the 
Surveyor)

All surfaces of castings;
Repairs by welding of all nchors;
Welds of fabricated anchors;
Sections of high stress (if 
considered necessary by the 
Surveyor)

U
ltr

as
on

ic
 te

st Not required Welds of fabricated steel anchors 
(if considered necessary by the 
Surveyor)

Welds of fabricated steel anchors;
Feeders and risers of castings;
Sections of high stress or 
suspicious area (if considered 
necessary by the Surveyor)

Note: Non-destructive tests for steel castings are to be in accordance with the requirements in Sections 1 and 2, Chapter 5 of 
this PART. Non-destructive tests for steel forgings are to be in accordance with the requirements in Sections 1 and 2, 
Chapter 6 of this PART. Welds of fabricated steel anchors are to be in accordance with the relevant quality requirements.

10.1.6ȀHolding power tests
10.1.6.1ȀFor anchors designed as high holding power ones or super high holding power ones, when in the 
process of approval, they are to be subject to proof-load tests in accordance with following requirements.
10.1.6.2ȀIf approval is sought for a range of sizes of high holding power or super high holding power anchors, 
at least two sizes are to be tested at sea. The smaller of the two anchors is to have a mass not less than one-tenth 
of that of the large anchor, and the larger of the two anchors tested is to have a mass not less than one-tenth of 
that of the largest anchor for which approval is sought.
10.1.6.3ȀFor sea holding power tests, comparison is generally to be made with that of stockless anchors with 
almost the same mass. Where the result of holding power of other anchors is available for comparison of the 
anchor to be tested, the result may be used as the basis for comparison.
10.1.6.4ȀDuring testing, the same scope is to be used for the anchor for which approval is sought and the 
anchor that is being used for comparison purposes. The length of the anchor cable is not to be less than 6 times 
the distance from hawser pipe to seabed, but a length of 10 times the distance is recommended. A wire rope 
may be used as anchor cable for this test.
10.1.6.5ȀThe tests are to be conducted on not less than three different types of sea bottom, which should 
normally be soft mud or silt, sad or gravel, and hard clay or similarly compacted material.
10.1.6.6ȀThe test is normally to be carried out from a tug, and the pull measured by dynamometer. 
Measurements of pull based on RPM/bollard pull curve of tug may be accepted instead of dynamometer readings.
10.1.6.7ȀHigh holding power and/or super-high holding power anchors are to be of a design that will ensure 
that the anchors will take effective hold of the seabed without undue delay and will remain stable, for holding 
forces up to those required by 10.1.1.3 or 10.1.1.4, irrespective of the angle or position at which they first 
settle on the seabed when dropped from a normal type of hawser pipe. In case of doubt, demonstration of 
these abilities may be required by the Surveyor. The stability of the anchor and ease of breaking out are to be 
recorded where possible.
10.1.6.8ȀWhere it is impracticable to carry out sea test, the manufacturer may propose a test plan and with the 
agreement of CCS, a shore based test is carried out instead.
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10.1.7ȀCertiýcates and markings
10.1.7.1ȀAccepted anchors are to have inspection certiýcates with the details as follows:
(1)  Order number, if any;
(2)  Number enabling the whole manufacturing process to be traced back;
(3)  Type, dimension, nominal and actual mass of anchors;
(4)  Chemical composition of anchors;
(5)  Conditions of heat treatment;
(6)  Mechanical properties of anchor material (or original material certiýcate);
(7)  Proof test load;
(8)  Markings on anchors.
10.1.7.2ȀAccepted anchors are to be stamped with CCS approval and other markings as follows on the þuke 
and the shank:
(1)  Manufacturer’s mark;
(2)  Number of the product certiýcate;
(3)  Total mass of anchor;
(4)  Mass of the shank;
(5)  The designation HHP or SHHP when approved as high holding power or super high holding power anchors;
(6)  Unique cast identiýcation.
On the þuke, these markings are to be approximately at a distance of two thirds from the tip of the bill to the 
center line of the crown on the right hand þuke looking from the crown towards the shank. The markings on the 
shank are to be approximately level with the þuke tips.ò

Section 3ȀOFFSHORE MOORING CHAINS AND ACCESSORIES

A new sentence is added at the end of paragraph 10.3.8.1 as follows:
ñFor short lengths (approximately 8 m) of chaýng chain to be connected to single point mooring arrangements 
or FPSOs, batch heat treatment is permitted.”

The existing Section 4 is replaced by the following:

“Section 4ȀSTEEL WIRE ROPES

10.4.1ȀApplication
10.4.1.1ȀThe requirements of this Section apply to steel wire ropes intended for anchoring, mooring and 
towing.
10.4.1.2ȀReference may be made for manufacture of steel wire ropes used for lifting appliances and securing cargo.

10.4.2ȀGeneral requirements
10.4.2.1ȀSteel wire ropes are to be manufactured at the works approved by CCS.
10.4.2.2ȀThe construction of wire ropes used as mooring lines, towlines and stream wires is generally to 
comply with the requirements given in Table 10.4.2.2, or other relevant recognized standards; but alternative 
types of wire ropes will be specially considered on the basis of an equivalent breaking load and the suitability 
of the construction for the purpose intended.
10.4.2.3ȀBoat falls are to be of rotation-resistant and corrosion-resistant steel wire rope.
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Construction of Steel Wire Ropes                Table 10.4.2.2

Purpose
Construction of rope Construction of strands

Strands Wires Core Core Core wire Inner layer Middle layer Outer layer Designation

Stream wires
Towlines

Mooring lines

6 24 Fibre Fibre 0 - 9 15 (0 + 9 + 15)
6 37 Fibre Wire 1 6 12 18 (1 + 6 + 12 + 18)

6 26 Fibre Wire 1 5 (5+5) 10 (1 + 5 + 5
5

+ 10)

6 31 Fibre Wire 1 6 (6+6) 12 (1 + 6 +
6
6

+ 10)

6 36 Fibre Wire 1 7 (7+7) 14 (1 + 7+
7
7 + 10)

6 41 Fibre Wire 1 8 (8+8) 16 (1 + 8+ 8
8

+ 10)

6 30 Fibre Fibre 0 - 12 18 (0 + 12 + 18)

Towlines  
and mooring 
lines used in 
association  

with mooring 
winches

6 31 Wire Wire 1 6 (6+6) 12 (1 + 6 + 6
6

+ 12)

6 36 Wire Wire 1 7 (7+7) 14 (1 + 7 +
7
7 + 14)

6 41 Wire Wire 1 8 (8+8) 16 (1 + 8 + 8
8

+ 16)

10.4.3ȀSteel wire
10.4.3.1ȀThe wire used in the manufacture of the rope is to be made from high quality structural carbon 
steel, the content of sulphur and phosphorus of which is not to exceed 0.035% respectively and other chemical 
composition is to comply with the relevant standards acceptable to CCS. The wire drawn from steel is to have 
a round cross section, and is to be of homogeneous quality, consistent strength and free from visual defects to 
impair the performance of the rope, such as cracks, corrugations, burrs, rusts and scratches.
10.4.3.2ȀAccording to the specified minimum tensile strength, steel wires are divided into six grades as 1420 N/mm2, 
1570 N/mm2, 1670 N/mm2, 1770 N/mm2, 1870 N/mm2 and 1960N/ mm2. Unless otherwise specified in the 
contract, the actual tensile strength of steel wires is not to exceed 1.2 times the speciýed minimum tensile strength.
10.4.3.3ȀUnless otherwise speciýed in the contract, steel wire ropes are in general to be manufactured from 
fully galvanized wires. The wire is to be galvanized by a hot dip or electrolytic process to give a continuous 
uniform coating which may be any of the following grades:

Grade 1:  heavy coating, drawn after galvanizing;
Grade 2:  heavy coating, ýnally galvanized;
Grade 3:  light coating, drawn after galvanizing.

10.4.3.4ȀIndividual steel wires are to have no joint throughout their length , so far as practicable. If joints are 
unavoidable in production procedure, they are to be far apart from each other as is practicable. In any strand, 
only one steel wire joint is allowed in each 10 m length.

10.4.4ȀTest samples and tests
10.4.4.1ȀWire samples are to be taken from a suitable length of the completed rope. After unstranding and 
straightening, visual inspection of steel wires is to be carried out. Steel wires are to be smooth and even, and 
free from defects which would impair their use, such as cracks, burrs, scratches and rusts. The coating of 
galvanized steel wires is to be continuous and uniform.
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10.4.4.2ȀSix wire samples of each size/diameter (except for the centre wire of a strand and the steel core) are 
to be taken at random from the above-mentioned unstranded rope for both a torsion test and a wrap test for 
adhesion of coating. Alternatively, visual inspection and torsion test may be required for steel wires before the 
rope is stranded, as appropriate. Additionally, test to determine the mass of the zinc coating is to be carried out.
10.4.4.3ȀTorsion test is to comply with the following requirements:
(1)   the length of the sample is to be such as to allow a length between the grips of 100 times the wire diameter 
or 300 mm, whichever is less;
(2)   the wire is to be twisted by causing one or both of the vices to be revolved. A tensile load not exceeding 
2% of the nominal breaking load of the wire may be applied to keep the wire stretched;
(3)   the speed of the twisting is to comply with the recognized standards and the number of complete twists is 
to meet the requirements of Tables 10.4.4.3(3).

Minimum Number of Twists of Torsion Test Table 10.4.4.3(3)
Diameter d of 

galvanized wire
(mm)

Minimum number of twists
Grade 2 zinc coating Grade 1 or 3 zinc coating
1570 1670/1770 1420 1570 1670/1770 1870/1960

̖ 1.3 19 17 31 29 27 23
1.3 Ů d ̖ 2.3 17 16 28 26 24 21
2.3 Ů d ̖ 3.0 14 12 26 24 22 19
3.0 Ů d ̖ 3.5 11 10 24 22 20 16
3.5 Ů d ̖ 4.0 9 8 22 20 18 13

10.4.4.4ȀZinc coating test: The thickness of zinc coating is to be determined by the mass per unit area, and the 
minimum mass of unit area of zinc coating is not to be less than that given in Table 10.4.4.4. Determination of 
the mass of zinc coating is to be in accordance with recognized standards. Generally, wires of various diameters 
are to be removed from the steel rope for this test. The zinc coating is to be removed by dipping the wire in 
a chemical solution. After being de-coated, the loss of mass of the wire is measured and thus the mass of the 
zinc coating is determined. The manufacturer is to demonstrate that the zinc coating is continuous, uniform and 
suitable to the intended purpose.

Mass of Zinc Coating of Steel Wire Ropes    Table 10.4.4.4
Diameter d of galvanized wire 

(mm)
Minimum mass of zinc coating per unit area (g/m2)

Grade 1 Grade 2 Grade 3
0.20 Ů d ̖ 0.25 — 30 20
0.25 Ů d ̖ 0.33 — 45 30
0.33 Ů d ̖ 0.40 — 60 30
0.40 Ů d ̖ 0.50 60 75 40
0.50 Ů d ̖ 0.60 70 90 50
0.60 Ů d ̖ 0.80 85 110 60
0.80 Ů d ̖ 1.00 95 130 70
1.00 Ů d ̖ 1.20 110 150 80
1.20 Ů d ̖1.50 120 165 90
1.50 Ů d ̖ 1.90 130 180 100
1.90 Ů d ̖ 2.50 150 205 110
2.50 Ů d ̖ 3.20 165 230 125
3.20 Ů d ̖ 4.00 190 250 135

10.4.4.5ȀWrapping test: The adhesion of the coating is to be tested by wrapping the wire round a cylindrical 
mandrel for 10 complete turns, the test will be considered satisfactory if after wrapping the zinc coating is to 
have neither þaked nor cracked to such an extent that any zinc can be removed by rubbing with the bare ýngers. 
At least 5 wires of each size are to be tested. The ratio between the diameter of the mandrel and that of the wire 
is to comply with the requirements given in Table 10.4.4.5.
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Speciýcations for Wrapping Test      Table 10.4.4.5
Coating Diameter of coated wire (mm) Ratio of mandrel to wire diameter

Grade 1 or 2
̖ 1.5 1 : 4

ů 1.5 1 : 6

Grade 3
̖1.5 1 : 2

ů 1.5 1 : 3

10.4.4.6ȀBreaking test of completed ropes is to be carried out in accordance with following requirements:
(1)  For ropes having a manufactured length less than l0000 m, a section of test sample is to be cut from the end 
of each rope for breaking tests. The sample is to be of a sufýcient length to provide a clear test length of at least 
30 times the rope diameter between the grips. Where the manufactured length is more than 10000 m, a second 
test sample is to be taken from the rope and tested.
(2)  During testing, the application of breaking load on the testing machine is to be well controlled. Not more 
than four-ýfths of the nominal breaking load is to be applied quickly, and thereafter the load is to be applied 
slowly and steadily without any impact load on the rope. In case breakage occurs adjacent to the grips, the 
test may be neglected, and further samples may be taken for retests. If the actual breaking load is less than the 
minimum value given in the standards acceptable to CCS, the result will be considered to be unacceptable.
(3)  If facilities are not available for making a breaking test on completed ropes, the summation of the tests 
of individual wires may be accepted as the breaking load of the rope, but a relevant conversion factor is to 
be applied to the calculated breaking load. The relevant conversion factor is to be determined according to 
recognized standards.

10.4.5ȀMarking
10.4.5.1ȀAll completed ropes which have been accepted are to be identified with attached labels detailing 
the rope structure, strength, length and makerôs name, and each rope is to be additionally identiýed with CCS 
stamp.”
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PART THREEȀWELDING

CHAPTER 1ȀGENERAL

Section 2ȀTESTING

A new paragraph 1.2.3.5 is added as follows:
“1.2.3.5ȀThe shape and dimension of longitudinal butt-weld face and root bend specimens are to be in 
accordance with Figure 1.2.3.5 and Table 1.2.3.5. The welds of upper and lower surfaces of the specimen are to 
be machined þush with the surface of the plate. If the joint thickness is more than 20 mm or the capacity of the 
test machine is insufýcient, the compression side of the specimen may be machined to 20 mm. The edges on the 
tension side may be rounded to a radius of 1 ~ 2 mm. The radius of former is to comply with the requirements 
of high strength of base metal.”

                                                 Dimension of Longitudinal Bend Specimen                     Table 1.2.3.5
a b L

aυ6 20 180
6 aυ10 30 200
10 aυ20 50 250

Figure 1.2.3.5ȀLongitudinal Bend Specimen

Subsequent paragraphs are renumbered accordingly.

The existing paragraph 1.2.3.6 is replaced by the following:
“1.2.3.7ȀMacro specimens are to be taken by fracturing the test plate in a direction perpendicular to the weld, 
with a length including at least 10 mm unaffected base metal. The complete cross section of the fractured 
surface in way is to be ground, polished and acid-etched for examination.”

The existing paragraph 1.2.4.3 is replaced by the following:
“1.2.4.3ȀUnless otherwise specified in this PART, hardness measurements are to be carried out by means 
of a Vicker’s hardness tester along the rows as shown in Figure 1.2.4.3, normally applying a force of 98N. 
A minimum of 3 individual points in each area of the weld metal, the fusion line, the heat affected zone and 
the base metal are to be measured and the distance between measuring points is to be such that they will not 
interfere with each other.”
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(1)  Hardness Measuring Rows of Butt Weld

(2)  Example Showing Positions of Measuring Points in Each Area of Butt Weld

(3)  Hardness Measuring Rows of Fillet Weld
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(4)   Example Showing Positions of Measuring Points in Each Area of Full Penetration Fillet Weld

(5)  Example Showing Positions of Measuring Points in Each Area of Fillet Weld

Figure 1.2.4.3ȀWeld Hardness Test
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In the existing paragraph 1.2.5.3, the sentence “If the above re-tests again fail, further re-tests may be made, but these 
must be made on a new welded assembly and must include all tests required for the original assembly.” is deleted. 

New paragraphs 1.2.5.4 and 1.2.5.5 are added respectively as follows:
“1.2.5.4ȀIf there is a single hardness value above the maximum values allowed, additional hardness tests are 
to be carried out (on the reverse of the specimen or after sufýcient grinding of the tested surface).
1.2.5.5ȀIf the above re-tests again fail, further re-tests may be made, but these must be made on a new welded 
assembly and must include all tests required for the original assembly.”

The existing paragraph 1.2.5.4 is renumbered as 1.2.5.6.

CHAPTER 2ȀWELDING CONSUMABLES

Section 1ȀGENERAL PROVISIONS

In the last sentence of paragraph 2.1.3.3, the words “low hydrogen electrodes……” are replaced by the words 
“low hydrogen welding consumables……”

In line 2/column 4 of Table 2.1.3.5, “B420” is replaced by “E420”.

In Section 1 and Section 2, all “A32, D32 E32, F32, A36, D36, E36, F36, A40, D40, E40, F40” are replaced by 
“AH32, DH32, EH32, FH32, AH36, DH36, EH36, FH36, AH40, DH40, EH40, FH40” respectively.

CHAPTER 3ȀAPPROVAL OF WELDING PROCEDURES

The existing Sections 1, 2 and 3 are replaced by the following:

“Section 1ȀGENERAL PROVISIONS

3.1.1ȀApplication
3.1.1.1ȀThis Chapter applies to the approval of welding procedures prior to the commencement of production 
welding of structures of normal weldable steels and aluminum alloys at building yards of ships and offshore 
installations, and manufacturing works of marine products.
3.1.1.2ȀThe requirements for approval of aluminum alloy welding procedures in this Chapter only apply to 
metal-arc inert gas welding (MIG), tungsten inert gas arc welding (TIG) and plasma arc welding.
3.1.1.3ȀFor welding procedures of other materials not specified in this Chapter, relevant information is to 
be provided by the works and the procedures are to be assessed and approved by CCS (approval test is to be 
carried out when necessary). Corresponding approval range is considered by CCS as appropriate.

3.1.2ȀWelding procedure document
3.1.2.1ȀA preliminary welding procedure specification (pWPS) is to be prepared by the shipyard or 
manufacturer prior to welding procedure approval test so as to guide completion of technical documents for 
welding procedure approval test. The preliminary welding procedure speciýcation is to include all technical 
parameters in the welding procedure speciýcation. Relevant technical parameters can be modiýed and amended 
according to test results during approval tests.
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3.1.2.2ȀWelding procedure qualification report (WPQR) is a technical document properly describing and 
precisely recording technical parameters which are actually used and obtained in welding procedure approval 
test as basis for approval of welding procedure speciýcation. Each test result involved in the report (including 
repeat test results) is to be assessed.
3.1.2.3ȀWelding procedure specification (WPS) is a technical document prepared by the manufacturer in 
modifying and amending the preliminary welding procedure speciýcation according to a satisfactory welding 
procedure qualiýcation report, and CCS may approve it formally to guide production welding.

3.1.3ȀApproval
3.1.3.1ȀIt is to be the manufacturer’s responsibility to establish and document whether a welding procedure 
specification is suitable for the particular application. Prior to the commencement of the production, the 
shipbuilder or manufacturer is to prepare a summary table of welding procedures in combination with their own 
technical conditions and production experiences and to submit it to the Surveyor for approval. The names and 
numbers for the welding procedures intended for use are to be listed in the summary table in accordance with 
the different positions, types and sizes of the welds at constructions and connections.
3.1.3.2ȀWelding procedure approval test is generally required when a new material or new welding procedure 
is adopted. The shipyard or manufacturer is to prepare a detailed preliminary welding procedure speciýcation. 
The preliminary welding procedure speciýcation submitted for approval is to include the following:
(1)  type, grade, thickness and condition of delivery of the parent metal;
(2)  designation, grade and size of the welding consumables (electrode, wire, þux and shielding gas);
(3)  type and main performance parameters of welding equipment;
(4)  form of bevel, requirements for edge preparation and backing material (if any);
(5)  number and order of welding metal disposition and welding sequence;
(6)  welding positions (downhand, horizontal, vertical and overhead);
(7)  rule welding parameters (electric polarity, amperage, voltage, travel speed and shielding gas þow);
(8)  pre-warming, underpass temperature, post-weld heat treatment and post-weld stress-relieving;
(9)  welding site conditions (at site or in the shop);
(10)  other special requirements.
3.1.3.3ȀWelding of the test assemblies and testing of test specimens are to be witnessed by the Surveyor.
3.1.3.4ȀDuring test, the test parameters and results are to be recorded in the welding procedure qualiýcation 
report and signed by the Surveyor witnessing the test.
3.1.3.5ȀA complete welding procedure speciýcation is to be prepared by the manufacturer based on test results 
and submitted together with test report to CCS for approval.
3.1.3.6ȀWhere changes are made to the approved welding procedure speciýcation, details of such changes 
are to be submitted to CCS for approval. CCS will decide whether a new welding procedure test is necessary 
depending on the nature and extent of such changes.
3.1.3.7ȀWelding procedures qualiýed at a manufacturer are valid for welding in workshops under the same 
technical and quality management.

3.1.4ȀApplication of approved welding procedures
3.1.4.1ȀAll the conditions of validity stated below are to be met independently of each other. Changes outside 
of the ranges speciýed are to require a new welding procedure test.
3.1.4.2ȀThe approval is only valid for the welding process(es) used in the welding procedure test. It is 
not permitted to change from a multi-run to a single run. The multi-process procedure specification is only 
applicable to multi-process procedures with same sequence.
3.1.4.3ȀThe application of welding procedure speciýcation to steel is speciýed as follows:
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(1)  For each strength level, welding procedures are considered applicable to the same and lower toughness 
grades as that tested.
(2)  For each toughness grade, when the specified yield strength of steel is not more than 390 N/mm2, welding 
procedures are considered applicable to the same and two lower strength levels as that tested. For high strength quenched 
and tempered steel, welding procedures are considered applicable to the same and one lower strength level as that tested.
(3)  For applying high heat input processes above 50kJ/cm, welding procedure is only applicable to that 
toughness grade tested and one strength level below.
(4)  For steel forgings and castings (carbon steel and carbon-manganese steel), welding procedures are 
considered applicable to the same and lower strength level as that tested.
(5)  For steels with delivery conditions other than those tested, CCS will put forward test requirements as 
appropriate. The approval of quenched and tempered steels does not apply to thermo-mechanically rolled steels 
(TMCP steels) and vice versa.
3.1.4.4ȀThe application of welding procedures to aluminum alloys is to comply with the following requirements:
(1)  Welding procedures to be approved for aluminum alloys may be grouped as follows according to chemical 
composition of their parent metal:
	 Aluminum-magnesium alloy with magnesium content not more than 4%;
	 Aluminum-magnesium alloy with magnesium content not less than 4% but less than 6%;
	 Aluminum-silicon-magnesium alloys.
(2)  The approved welding procedure for aluminum alloy with a certain metal may be used for aluminum 
alloys in the same group with equivalent strength or aluminum alloys with such metal of a lower content. The 
approved welding procedure for aluminum alloys with a higher content of magnesium may be used in welding 
of aluminum alloys with a lower content of magnesium.
3.1.4.5ȀThe application of welding procedures to thickness is to comply with the following requirements:
(1)  The qualiýcation of a WPS carried out on a test assembly of thickness t is valid for the thickness range 
given in Table 3.1.4.5.

Application of Welding Procedures to Thickness of Base Metal Table 3.1.4.5

Thickness of test piece 
tϑ(mm)

Range of approval
Butt and T-joint welds with single run or single run from both sides Butt and T-joint welds with 

multi-run and ýllet weldsϒSteel Aluminum alloy
3 ̖ t Ů 12ϓ (0.7 ~ 1.1) × t (0.8 ~ 1.1) × t 3 mm to 2 × t
12 ̖ t Ů 100 (0.7 ~ 1.1) × tϔ (0.8 ~ 1.1) × t (0.5~2) × t (maximum 150 mm)

Notes: ŵ    For multi-process procedures, the recorded thickness contribution of each process is to be used as a basis for the range 
                    of approval for the individual welding process.

Ŷ    For ýllet welds, the range of approval is to be applied to both base metals.
ŷ    For materials with thickness less than 3 mm, the lower limit of approved thickness is the thickness of test metal.
Ÿ  For high heat input processes over 50kJ/cm, the upper limit of range of approval is to be 1.0 × t.

(2)  In addition to the requirements of (1), a value of 0.75 ~ 1.5 times the throat thickness for test is to be 
required for single run ýllet welds and that of 0.5 ~ 2 times for multi-run ýllet welds.
(3)   For the vertical-down welding, the test piece thickness “t” is always taken as the upper limit of the range of 
application.
(4)   For unequal plate thickness of butt welds, the lesser thickness in Table 3.1.4.5 is ruling dimension.
(5)  Notwithstanding the above, the approval of maximum thickness of base metal for any technique is to be 
restricted to the thickness of test assembly if three of the hardness values in the heat affected zone are found to 
be within 25 HV of the maximum permitted.
3.1.4.6ȀThe qualiýed range of diameter of steel pipes is to be within a range of 50% to 200% the diameter 
used for the procedure test.
3.1.4.7ȀExcept high heat input processes over 50kJ/cm, welding consumables cover other approved welding 
consumables having the same grade mark with the welding consumable tested.
3.1.4.8ȀApproval for a test made in any position is restricted to that position. To qualify a range of positions, 
test assemblies are to be welded for highest heat input position and lowest heat input position and all applicable 
tests are to be made on those assemblies.
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3.1.4.9ȀThe upper limit of heat input approved is 25% greater than that used in welding the test piece or 55kJ/
cm whichever is smaller, except that the upper limit is 10% greater than that for high heat input processes over 
50kJ/cm. The lower limit of heat input approved is 25% lower than that used in welding the test piece.
3.1.4.10ȀThe minimum preheating temperature is not to be less than that used in the qualiýcation test. The 
maximum interpass temperature is not to be higher than that used in the qualiýcation test.
3.1.4.11ȀThe post-weld heat treatment used in the qualiýcation test is to be maintained during manufacture. 
Holding time may be adjusted to 1 hour as per 25 mm.
3.1.4.12ȀRange of approval depending on type of welded joints for test assembly is to be in accordance with 
Table 3.1.4.12. Qualiýed butt weld procedures are also applicable to ýllet welds with corresponding thickness.

Range of Approval for Type of Welded Joint    Table 3.1.4.12
Type of welded joint for test assembly

Range of approval
Welding process Name Code

Butt weld
Both sides

With gouging C C
Without gouging D C , D

One side
With backing A A , C , D

Without backing B A , B , C , D

3.1.4.13ȀWelding procedure qualiýcation with shop primer will qualify those without but not vice versa.
3.1.4.14ȀThe range of approval relating to other variables may be taken according to the Society’s 
requirements.

Section 2ȀWELDING PROCEDURE TESTS FOR BUTT WELD JOINTS

3.2.1ȀGeneral requirements
3.2.1.1ȀThis Section applies to welding procedure tests for butt weld joints of plates or pipes.
3.2.1.2ȀThe welding procedure tests for butt weld joints are to be carried out individually depending on 
different welding processes employed or different welding positions applied.

3.2.2ȀTest assemblies
3.2.2.1ȀThe base materials and welding consumables adopted for the tests are to comply with the requirements 
of the preliminary welding procedure speciýcation.
3.2.2.2ȀThe direction in which test pieces are cut from rolled steel is to be determined according to the 
requirement of impact test (see Figure 3.2.2.2). For hull structural steel plates with normal strength and higher 
strength, the butt weld of the test piece is to be perpendicular to the rolling direction (longitudinal impact) of 
the two plates, and for other rolled plates the butt weld of the test piece is to be parallel to the rolling direction 
(transverse impact) of the two plates.
The test plates of aluminum alloy are to be cut with the weld parallel to the rolling direction of the two plates.
3.2.2.3ȀThe test plate is to be of a size sufýcient to ensure a reasonable number of specimens and at least 
following requirements are to be complied with:
(1)   Dimensions of butt weld test assemblies for plates are to comply with the requirements of Table 3.2.2.3.

Dimensions of Butt Weld Test Assemblies for Plates Table 3.2.2.3
Material

                                           Size (mm)
Welding process

Steel Aluminum alloy

Length L Breadth b Length L Breadth b

Manual and semi-automatic welding ů 350 (6t) 150 (3t) ů 400 150

Automatic welding ů 1000 200 ů 1000 200

Note: t —— thickness of test assembly, in mm.
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Figure 3.2.2.2  Test assembly for butt weld

(2)  The test length L of pipes is not to be less than 150 mm. Where the diameter of the pipes is over 600 mm, 
test plate may be used to substitute the pipe for butt welding at the corresponding position.
3.2.2.4ȀThe test assembly preparation, edge beveling, tacking, welding and heat-treatment procedures are to 
comply with the preliminary welding procedure speciýcation.
3.2.2.5ȀIf tack welds and/or start and stop points are a condition of the weld process, they are to be fused into 
the joint and are to be included in the test assemblies.

3.2.3ȀSampling
3.2.3.1ȀTest assemblies are to be examined by 100% visual and by 100% non-destructive 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. For high strength quenched and tempered steel with speciýed 
minimum yield strength of 420 N/mm2 and above, the non-destructive testing is to be delayed for a minimum of 
48 hrs, unless heat treatment has been carried out. NDT procedures are to be agreed with CCS.
3.2.3.2ȀResults of visual or non-destructive testing are to be assessed in accordance with recognized standards.
3.2.3.3ȀIf the test piece fails to comply with any of the requirements for visual or non-destructive testing, one 
further test piece is to be welded and subjected to the same examination. If this additional test piece does not 
comply with the relevant requirements, the preliminary welding procedure speciýcation is to be modiýed and 
relevant approval test is to be carried out.

3.2.4ȀButt weld procedure test items
3.2.4.1ȀThe following specimens are generally to be taken from the assemblies as shown in Figure 3.2.4.1 in 
tests for butt welds and the dimensions of specimens are to comply with the relevant requirements in Section 2, 
Chapter 1 of this PART.
(1)   Two transverse tensile test specimens.


