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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Ships and marine technology — High holding power
balance anchors

1 Scope

This document specifies the design and production requirements, test methods, marking and inspection

certi

It is
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or's.
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following documents are referred to in the text in such a way thatsome or all of t
[itutes requirements of this document. For dated references, énly the edition cited
ted references, the latest edition of the referenced documeny (in¢luding any amendme

828, Shipbuilding and marine structures — Deck machinery >~ Vocabulary and symbols

Terms and definitions

he purposes of this document, the terms and definitions given in ISO 3828 and the foll

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

holding power balance anchor
B anchor
pr with a rotatory fluke that can be restored back to upright position by gravity onc

is hojiisted from the sea‘bed, and with a holding power of at least twice that of an ordina

anch

4 1

pr of the same{mass

Design

4.1

Structure

applicable to the design, selection, production and acceptance of high holding, poyver balance

heir content
applies. For
hts) applies.

bwing apply.

nd IEC maintain terminology databases for use in standardization at the following addresses:

e the anchor
Iry stockless

An anchor is generally composed of a shank, a fluke, a head pin, a lateral pin, a shackle and an anchor
shackle. The typical structure is shown in Annex A.

4.2

Basic specifications and dimensions

Anchors shall be designed as per the quantity required by outfitting. They shall be classified into
different specifications based on the anchor theoretical mass. The corresponding basic dimensions are
shown in Table A.1.

©ISO
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4.3 Material

4.3.1 The chemical composition of the anchor components shall be as specified in Table 1.

Table 1 — Chemical composition of anchor components

Values in percent (%)

Chemical element content?

Component ] Residual elementb
C Si Mn¢ N P
Ni Cr Cu Mo total
shackle body, 1,10 to
shank 0,29 0,35 1,60 0,035 0,035 - - - - -
0,50 to
shank, fluke 0,23 0,60 160 0,04 0,04 0,40 0,30 0,30 0,15 0)80
head pin, laferal | - 53 | 5 | 0,30t0 | o35 | G035 | 025 | 025 | 025 ' 015 | o0lso
pin, shackld pin 1,50

a  Allfigurels are maximum values, in %, except the ranges.

¢ 0,04 % Mh may be added to the upper limit for each 0,01 % carbon reduction.

b Unless refjuired by the purchaser, the residual elements do not need to be analyzed.

4.3.2 Themechanical properties of anchor components shall be as specified in Table 2.

Table 2 — Mechanical properties of anchor components

Mechanical property?
Extension Percentage of
Component |Tensile strength| Yield strength percentage breaking area | Impact energy
N/mm? N/mm2 reduction ]
% %
0
shackle bgdy 490 205 29 ) 27
shank
shank, fluke, 450 230 22 35 25
shank
head pin, laferal 410 245 25 35 27
pin, shacklg pin
a  All figures are minimumvalues.

4.3.3 Thelsurface'and the inside of cast and forged components of anchors should be free from cr
airholes, crgtering;-cold shuts, scabs and any other defects that may affect the strength.

acks,

434 AC

arpy v-motcit impact test betow 0-°Cshould be carried out Tegarding iCe Zone navig

requirements. The impact absorbing energy should not be less than 27 J.

tion

4.3.5 The welding material used during the fabrication of the anchor should be compatible with the

parent material.

5 Production

5.1 Visual appearance

Anchor rotary parts should be ground to Ra 25 pm and be able to flexibly rotate around the centre of
gravity. The surface roughness of non-processed parts should be not more than Ra 100 pm.

© IS0 2021 - All rights reserved
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5.2 Dimensional tolerance and geometrical tolerance

5.2.1 The permissible dimensional tolerance on each component of the anchor should be +4 %, and its
maximum value shall not exceed #20 mm.

5.2.2 The permissible tolerance between the swing angles of the anchor flukes should be +1°
respectively.

5.2.3 The straightness deviation of the anchor shank should not be more than 3 mm for a length
within 1 m.

5.2.4 The anchor assembling tolerances should meet the following provisions.

a)

Table 3 — Clearance between shackle and shank

Any side clearance between the shackle and the shank should be as specified in Table 3.

Nominal mass of the anchor Cléarance value
t mm

<3 <3

>3 to <5 <4

>5to<7 <6

>7 <12

b)

When the diameter of the shackle pin is less ,than or equal to 57 mm, the diametsg
etween the shackle pin and the shackle pin holée shall not be more than 0,5 mm. When ¢
f the shackle pin is more than 57 mm, the diameter difference between the shackle
ghackle pin hole should not be more than1,0 mm.

The clearance difference between.the pin, the shackle pin and the anchor shank hole s
more than 1,0 mm.

The length of the head pinsshall be able to prevent the longitudinal movement of th
¢learance shall be no more.than 1 % of the pin slot length.

The lateral inclination of the anchor shank shall not exceed 3°. See Figure 1.

r difference
he diameter
pin and the

hould not be

b anchor. Its

© IS0 2021 - All rights reserved
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Figured — Lateral inclination of the anchor

5.3 Weldjng and weldingrepair

Allowable defects should'be repaired only after being evaluated through a qualified technical prgcess.
Stress relieying should be implemented.

5.4 Heatreatment

The anchor shank, fluke and shackle should be treated with a normalizing and tempering process, with
a tempering temperature of not less than 600 °C.

5.5 Non-destructive test

The surface of cast and forged parts after machining shall be subject to a non-destructive test (NDT).
The test for anchor cast components should be conducted in accordance with IACS REC. 69; the test for
anchor forged parts should be conducted in accordance with IACS REC. 68.

5.6 Painting

Anchors should be painted with two coats, of asphalt and black paint; other paints can be used if
mutually agreed.

4 © IS0 2021 - All rights reserved
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5.7 Mass

The permissible deviation of the weighted mass relative to the nominal mass should be within 7 % to
-3 %.

5.8 Balance

The fluke should be able to be restored back to its upright position automatically when the anchor is
fully hanged. The alignment of the two fluke bills should not exceed any lateral plane of the anchor
shank.

6 Test methods

6.1 | Drop test

AncHors should be subject to a drop inspection, where the anchor is dropped\from a height pf 4,0 m; the
anchpr should be free from crack defects. The detailed procedures are asfollows.

a) Being hung horizontally and vertically (head-down) respectively.(see Figure 2), th¢ shank and
nchor fluke are dropped from a height of 4,0 m onto a steel liniag (with a thickness of hot less than
0 mm) fixed onto a solid foundation.

b) After the drop inspection, the anchor flukes and shank.should be lifted off the ground with a non-
etal rope and subject to a hammering test with a hamimer weighing 3 kg to 7 kg.

c) (Check whether the sound is clear or not. If there isany abnormal sound, they should be re-inspected
yith a NDT, and re-tested after defects repair,

Key
1 fluke
2 shank

3  steel foundation

Figure 2 — Drop test

© IS0 2021 - All rights reserved 5
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6.2 Prooftest

The proof test load for high holding power anchors shall be the load specified for the nominal anchor,
the mass of which is 1,33 times the actual total mass of the high holding power anchor. Conduct a proof
load test using the proof loads specified in Table 4. When the nominal mass lies between two values in

the table, the proof test load should be determined by an interpolation method.

The residual deformation after the test should not exceed 1 % of the gauge length, and the fluke should

be able to rotate freely to 35° + 1°. The roof test shall be conducted according to Annex B.

Table 4 — Nominal mass and proof test load for anchor

Nominal Proof Nominal Proof Nominal Proof Nominal Proof
mass of test mass of test mass of test mass of test
the anchor load the anchor load the anchor load the anchor load
kg kN kg kN kg kN kg kN
50 23,2 1200 231,0 4800 645,0 11,000 1070,0
55 25,2 1250 239,0 4900 653,0 11 500 1090,0
60 271 1300 247,0 5000 661,0 12 000 1110,0
65 28,9 1350 255,0 5100 669,0 12 500 1130,0
70 30,7 1400 262,0 5200 6770 13 000 1160,0
75 32,4 1450 270,0 5300 685,0 13 500 1180,0
80 339 1500 278,0 5400 691,0 14 000 1210,0
90 36,3 1600 292,0 5500 699,0 14 500 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 16 000 1300,0
160 53,3 2000 349,0 5900 728,0 16 500 1330,0
180 57,4 2100 362,0 6000 735,0 17 000 1360,0
200 61,3 2200 376,0 6100 740,0 17 500 1390,0
225 65,8 2300 388,0 6 200 747,0 18 000 1410,0
250 70,4 2400 401,0 6300 754,0 18 500 1440,0
275 74,9 2,500 414,0 6400 760,0 19 000 1470,0
300 79,5 2600 427,0 6500 767,0 19 500 1490,0
325 84,1 2700 438,0 6 600 773,0 20000 1520,0
350 88,8 2800 450,0 6700 779,0 21000 15700
375 93,4 2900 462,0 6800 786,0 22000 1620,0
400 979 3000 474,0 6900 794,0 23000 16700
425 103,0 3100 484,0 7 000 804,0 24000 1720,0
450 107,0 3200 495,0 7 200 818,0 25000 1770,0
475 112,0 3300 506,0 7 400 832,0 26 000 1800,0
500 116,0 3400 517,0 7 600 845,0 27 000 1850,0
550 125,0 3500 528,0 7 800 861,0 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 2 030,0
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 2 250,0
6 © IS0 2021 - All rights reserved
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Table 4 (continued)
Nominal Proof Nominal Proof Nominal Proof Nominal Proof
mass of test mass of test mass of test mass of test
the anchor load the anchor load the anchor load the anchor load
kg kN kg kN kg kN kg kN
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 10 000 1010,0 46 000 2 650,0
1150 224,0 4700 638,0 10 500 1040,0 48 000 2730,0
Streqds-bearing areas shall be checked after a pull force load test.
6.3 | Holding power test
A holding power test shall be carried out on three kinds of experimental ground, i.e. muddy ground,
sandly ground and rocky ground, as specified in Annex C.
7 Marking
Qualjfied anchors shall be marked or branded on the shank’and flukes with the following:
a) (lass Society approved mark and certificate serial'number;
b) 1nass of the anchor;
c¢) HHPB mark for high holding power balance anchors.
8 Certificate
Qualjfied anchors should be provided with inspection certificates containing at least the following:
a) 1raw material quality eertificate;
b) hysical and chemigal properties test report;
) eat treatmeftrecord and NDT record;
d) drop testsreport and proof testing report.
©1S0 2021 - All rights reserved 7
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Annex A
(informative)

Anchor structure and dimensions

For the typical structure of anchors, see Figure A.1; for the structure dimensions, see Table A.1.

H,

hy

Key

1  anchor shackle
2 shackle pin

3 shank

4  fluke

5 head pin

6 lateral pin

Figure A.1 — High holding power anchor

8 © IS0 2021 - All rights reserved
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Table A.1 — Basic dimension of the anchor

Dimensions in millimetres

Actual mass of
the anchor H H, H, h hl L Ly B Ji
kg
90 587 578 130 365 195 655 349 202 28
135 672 662 145 418 223 750 399 231 32
180 742 728 160 460 246 825 441 254 36
225 797 784 175 495 265 889 474 274 40
270 847 833 175 526 281 944 503 ‘29’& 40
315 891 877 192 554 296 994 530 n@[ﬁ 45
360 920 917 215 579 310 1039 55%.'\‘ V321 48
430 989 973 215 615 328 1103 5\@\0 340 48
495 1036 1020 235 644 344 1156 | ‘616 357 50
585 1095 1078 235 681 364 1 22%;&.) 651 377 50
675 1149 1131 255 714 382 128 “1 683 395 60
765 1198 1179 255 745 398 <,1‘3)36 712 412 60
855 1243 1223 280 773 413~ 71386 739 428 62
970 1297 1276 280 806 4&1‘ 1446 771 446 62
1080 1344 1322 280 836 ,}Me 1498 799 462 62
1195 1390 1368 310 864 Q{{U 462 1550 826 478 68
1305 1431 1408 310 8,2&\ 475 1596 851 493 68
1440 1479 1455 310 &990 491 1649 879 509 68
1575 1524 1499 340 \O 948 506 1699 906 524 74
1710 1566 1541 34 974 520 1746 931 539 74
1845 1606 1580 @X\O 999 534 1791 955 553 74
1980 1645 1 612\. © 380 1023 546 1833 978 566 82
2 140 1688 1,.\‘ 380 1049 561 1882 1003 581 82
2 295 1728 i§6}99 380 1074 574 1926 1027 594 82
2 475 1772C4 1743 385 1102 589 1975 1053 610 82
2 655 1,@\ 1784 385 1128 602 2022 1078 624 82
2835 QMLL 1823 410 1153 616 2066 1102 638 90
3040 1897 1866 410 1180 630 2115 1128 653 90
3 24Q\$ 1938 1906 410 1205 644 2160 1152 667 90
3,{35‘( 1978 1946 415 1230 657 2 205 1176 681 100
13670 2020 1987 415 1256 671 2252 1201 695 100
3940 2069 2035 450 1286 687 2 306 1230 712 100
4210 2115 2080 450 1315 703 2 357 1257 728 100
4500 2162 2127 450 1344 718 2410 1286 744 100
4840 2 215 2179 480 1378 736 2469 1317 762 110
5175 2 265 2228 480 1409 753 2525 1347 780 110
5515 2 314 2276 500 1439 769 2579 1376 796 110
5850 2360 2321 500 1467 784 2 630 1403 812 110
6225 2409 2369 540 1498 800 2 685 1432 829 117
6525 2 447 2407 540 1522 813 2727 1455 842 117
6975 2502 2461 580 1556 831 2789 1488 861 121

©1S0 2021 - All rights reserved 9
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Table A.1 (continued)
Actual mass of
the anchor H H, H, h hl L Ly B Ji
kg
7 425 2 555 2513 580 1589 849 2 847 1519 879 121
7 875 2606 2562 600 1620 866 2904 1549 897 130
8325 2 654 2610 600 1650 882 2958 1578 913 130
8775 2701 2 656 630 1680 897 3010 1606 930 135
9225 2747 2701 630 1708 912 3061 1633 945 135
9675 2791 2 744 640 1735 927 3110 1659 960 n'XlLO
10 125 2 833 2786 660 1762 941 3157 1685 975 5V145
10575 2 875 2 827 660 1787 955 3203 1709 ?.{}ﬁ\ . 145
11 025 2915 2 866 680 1812 968 3248 1733 t\.®63 130
11 550 2960 2911 680 1841 983 3299 1 769\(]/‘/\1 019 150
12 075 3005 2954 700 1868 998 3348 1 @\%) 1034 1%5
12 675 3054 3002 700 1899 1014 3402 ,&\8115 1051 1%5
13 350 3107 3055 700 1932 1032 3461 ™ 847 1069 1%5
S
14 100 3164 3111 730 1967 1051 3 1881 1089 160
15000 3230 3175 730 2008 1073 &\5‘)8 1920 1111 160
16 125 3309 3253 770 2 057 1 099n\\‘§ 686 1967 1139 170
17 250 3384 3327 770 2104 1 15{4\ 3770 2012 1164 170
18 375 3456 3397 800 2149 nJ&MB 3850 2 055 1189 180
19 500 3525 3465 800 2192 \\\q 171 3927 2096 1213 1¢O
20 625 3592 3531 820 2 23@ 1193 4001 2135 1236 1435
21750 3656 3594 820 RX 3 1214 4072 2173 1258 1&195
23250 3738 | 3674 830 ([)2324 | 1242 | 4164 | 2222 | 1286 190
24 750 3817 3752 860, | 2373 1268 4251 2269 1313 195
26 625 3911 3844 . @ 2432 1299 4 356 2 325 1346 2(|)0
28 875 4018 3949 V910 2498 1335 4 475 2389 1383 2(|)5
31500 4136 4 Q&_’D 940 2572 1374 4 607 2 459 1423 210
34500 4263 | 47190 960 2 651 1416 4749 2535 1467 220
Q‘V
?\
éO
R
)

10 © IS0 2021 - All rights reserved
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Annex B
(normative)

Anchor proof test method

Testing equipment

B.1.1

B.1.7

B.1.3
conf

B.1.4

B.1.5
load

B.2

B.2.]

B.2.]

B.2.3
inter

B.3

B.3.]

B.3.2

The testing equipment shall be of horizontal pulling type.
The testing equipment shall be furnished with a holding-time display funiction.

The testing equipment shall be inspected by a statutory metering/agency and I
rmity certificate.

The testing equipment shall be approved by the concerned Classification Society.

The select tool holder with the corresponding identification load in accordance v
pf the anchor shall be inspected.

Proof test load
The nominal mass of the anchor shallbe 1,33 times its actual mass (see Table A.1).

. Select the proof test load according to the nominal mass of the anchor in Table 4.

nave a valid

yith the test

b When the nominal mass.is of a medium value, the proof test load shall be determined by an

[polation method.

Test anchor

The test anehor shall be verified as qualified according to 5.1 to 5.5, 5.7, 5.8 and 6.1

Thetest anchor shall not be painted.

B.4

Lo A 3
ICSUIIg PIroccuurcs

B.4.1 The testing equipment shall be started and preheated for half an hour; select the proof test load
range.

B.4.2 Locate the anchor into the anchor bed. The anchor shackle (ring) shall be connected to the pile
crown of the testing equipment. The application point between the anchor holder and the flukes shall

be in

©ISO

accordance with Figure B.1.

2021 - All rights reserved
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Key

L; gauge length

B.4.3 The

B.4.4 App
measure thd
the load to ]

B.4.5 Pull
other side i1

B.4.6 The

a) visual ipspection, NDT;

b) residua

c) rotatioy

flexibility.

Figure B.1 — Proof test

anchor shank and every fluke peak should be marked for measuring the spacing L and|L.

y 10 % of the proof test load determined for the anchor with a 5 min loading time{f and
b spacing between the marks. If no abnormal phenomena is found after checking, incyease
00 % of the proof test load graduallyfor a loading period of 5 min, and then reduce the load
to 10 % of the proof test load, measure the spacing between the marks, and discharge the load.

the two anchor flukes simiultaneously; apply the proof test load on one side and then op the
turned-over state; applythe test again as per B.4.2, B.4.3 and B.4.4.

following inspections should be carried out after the anchor proof test:

deformation measurement;

12
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C1

C.1.1

C.1.2
test 4

C.1.3
ama
less

C.1.4
of 10

C.2

C.2.3

C.2.3

C.2.3

C.2.4

C3

C.3.3

C.3.2

1SO 24061:2021(E)

Annex C
(normative)

Anchor holding power test method at sea

Test anchor

The test anchor shall be determined according to anchor production series.

A proof test should be carried out on the test anchor according to Anne&B. The hog
it sea can be carried out only after getting the approval from a Classification Society.

At least two specifications shall be selected for the test anchorzOne smaller anchg
5s of not less than 1/10 of the mass of the bigger one, while the bigger one shall have 4
han 1/10 of the mass of the biggest anchor among its series.

Select a proper length of mooring chain depending onithe water depth of the test at
times the water depth is generally taken). The mooring'chain can be replaced by steel

Meteorological conditions for testing
The test shall not be carried out duringrainy and snowy weather that could affect t
The wind speed shall be not gredter than 5 m/s.
Visibility shall be not less‘than 500 m.

The ambient temperature shall be -10 °C to 40 °C.

Sea conditiewfor testing
Test sea'waters should be stable and open; the wave height shall be not more than 1

Theé sea water flow rate shall be not more than 0,5 m/s.

lding power

r shall have
mass of not

ea (alength
rope.

he test.

,0 m.

C.3.3 The testshall be carried out over 3 different kinds of seabed soil conditions.

C.3.4 The anchor chain length shall be 10 times the vertical length measured from the hawse pipe

open

ing to the seabed. The anchor chain can be replaced by steel rope during testing.

C.3.5 No obstacles affecting the test are allowed in the water in front of or at the back of the test ship.

C.3.6 The test shall be carried out in safe areas far from the testing equipment.

©ISO

2021 - All rights reserved

13


https://standardsiso.com/api/?name=e6ff583c86bfa5bf8563ed2d508c8cd8

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Design 
	4.1 Structure 
	4.2 Basic specifications and dimensions 
	4.3 Material 

	5 Production 
	5.1 Visual appearance 
	5.2 Dimensional tolerance and geometrical tolerance 
	5.3 Welding and welding repair 
	5.4 Heat treatment 
	5.5 Non-destructive test 
	5.6 Painting 
	5.7 Mass 
	5.8 Balance 

	6 Test methods 
	6.1 Drop test 
	6.2 Proof test 
	6.3 Holding power test 

	7 Marking 
	8 Certificate 
	Annex A (informative) Anchor structure and dimensions 
	Annex B (normative) Anchor proof test method 
	Annex C (normative) Anchor holding power test method at sea 
	Bibliography 

