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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.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1.  In particular the different approval criteria needed for the 
different types of ISO documents should be noted.  This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2.  www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.  Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received.  www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

The committee responsible for this document is ISO/TC 8, Ships and marine technology, Subcommittee 
SC 6, Navigation and ship operations.

ISO  13643 consists of the following parts, under the general title Ships and marine technology  — 
Manoeuvring of ships:

—	 Part 1: General concepts, quantities and test conditions

—	 Part 2: Turning and yaw checking

—	 Part 3: Yaw stability and steering

—	 Part 4: Stopping, acceleration, traversing

—	 Part 5: Submarine specials

—	 Part 6: Model test specials
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Ships and marine technology — Manoeuvring of ships —

Part 2: 
Turning and yaw checking

1	 Scope

This part of ISO 13643 defines symbols and terms and provides guidelines for the conduct of tests to 
give evidences about the turning ability and the yaw containment of surface ships, submarines, and 
models. It is intended that it be read in conjunction with ISO 13643-1.

2	 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

ISO 13643-1, Ships and marine technology — Manoeuvring of ships — Part 1: General concepts, quantities 
and test conditions

ISO 13643-5, Ships and marine technology — Manoeuvring of ships — Part 5: Submarine specials

ISO 80000-1, Quantities and units — Part 1: General

ISO 80000-3, Quantities and units — Part 3: Space and time

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
turning circle test
manoeuvring test to determine the ship’s turning characteristics due to application of manoeuvring 
devices during the period of transient motion and the ensuing steady turn depending on initial speed, 
rudder angle or equivalent, and direction of turn

3.2
accelerating turn test
manoeuvring test to determine the ship’s behaviour when accelerating from stand-still and 
simultaneously applying the manoeuvring devices hard over

3.3
thruster turning test
manoeuvring test to determine the capability to turn a ship at zero speed by using its thrusters and to 
determine the limiting speed at which no more turning effect from bow thrusters can be obtained

Note 1 to entry: This test is relevant to all types and arrangements of tunnel- or azimuth-thrusters. However, 
dynamic positioning or traversing tests are beyond the scope of this part of ISO 13643.

3.4
zig-zag test
manoeuvring test to determine the ship’s turning and yaw checking ability depending upon initial 
speed, the amount of manoeuvring devices effect applied, and execute change of heading at which the 
manoeuvring device is applied in the opposite direction (execute change of heading)
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3.5
course change test
manoeuvring test to determine the ship’s capability to change heading by a given angle by use of the 
manoeuvring devices

3.6
parallel track test
manoeuvring test to determine the behaviour of the ship steering to a parallel track by applying 
manoeuvring devices and subsequently applying the manoeuvring devices in the opposite sense

3.7
person overboard test
manoeuvring test to determine the change of heading at which the ship is steered back to the reciprocal 
of its initial track by applying manoeuvring devices hard over

3.8
manoeuvring device
rudder, azimuthing thruster, hydroplane, cycloidal propeller, or equivalent system used to 
manoeuvre a vessel

3.9
hard over
application of the manoeuvring devices to their maximum designed effect

4	 Test-related physical quantities

Test-related physical quantities are listed in Table 1. The more general quantities and concepts concerning 
the manoeuvring of ships are set out in ISO 13643-1.

For quantities and their units, ISO 80000-1 and ISO 80000-3 shall be used.

Table 1 — Test-related physical quantities

Symbol CC- 
Code SI-Unit

Concept
Term Definition or explanation

Dc DC m Steady turning diameter Diameter of ship’s track relative to the water once 
a steady turn is established

P Port (side) —

PEX EXP — Extreme point
Point of the after part of the vessel which, during 
the steady turn, describes the path with the great-
est diameter relative to the water

p OMX rad s−1a Roll velocity (See ISO 13643-1.)

q OMY rad s−1a Angular velocity about  
y-axis (See ISO 13643-1.)

r OMZ rad s−1a Angular velocity about  
z-axis (See ISO 13643-1.)

S Starboard (side) —

s10 SP10 m Track reach for 10° change 
of heading

Distance along the ship’s track at Δψ = 10° (usually 
only for δRi = 10°)

T TIP s Time of complete cycle See Figure 5.
a	 For rate of turn, the unit °/s (degree per second) may be used.
b	 The unit kn, common in the navigation, may be used.
c	 For angles, the unit ° (degree), may be used.
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Symbol CC- 
Code SI-Unit

Concept
Term Definition or explanation

tE TIE s Execute time From t = 0 to applying the manoeuvring devices in 
the opposite direction

tF TIF s Time to complete test 
(run)

For course change test: 
from start of heading change to ψ = 0

For parallel track test: 
from t = 0 to again reaching the initial heading ψ0

For person overboard test: 
from t = 0 to reaching reciprocal heading 
(Δψ = 180°) after applying the manoeuvring 
devices in the opposite direction

tS TIS s Time to reach maximum 
change of heading —

ta TIA s Initial turning time Until ψE1 is reached

tc1 TIC1 s First time to check yaw
From initiating application of manoeuvring 
devices in the opposite direction until maximum 
change of heading is reached (indices 1, 3, etc. for 
overshoot to S)

tc2 TIC2 s Second time to check yaw
From initiating application of manoeuvring 
devices in the opposite direction until maximum 
change of heading is reached (indices 2, 4, etc. for 
overshoot to P)

tr TIR s Reach time Time taken to complete the first half cycle
t0R TI0R s Time to return to 0° Time taken to return to the initial heading
t10 TI10 s Time to turn 10° To turn through Δψ = 10°
t15 TI15 s Time to turn 15° To turn through Δψ = 15°

t180 TI180 s Time to turn 180° To turn through Δψ = 180°
t270 TI270 s Time to turn 270° To turn through Δψ = 270°
t30 TI30 s Time to turn 30° To turn through Δψ = 30°

t30R TI30R s Time to return to 30° To turn back to reach again Δψ = 30°
t360 TI360 s Time to turn 360° To turn through Δψ = 360°
t60 TI60 s Time to turn 60° To turn through Δψ = 60°

t60R TI60R s Time to return to 60° To turn back to reach again Δψ = 60°
t90 TI90 s Time to turn 90° To turn through Δψ = 90°
u VX m s−1b Longitudinal velocity (See ISO 13643-1.)

uA VXA m s−1b Longitudinal velocity at 
antenna (See ISO 13643-1.)

ud VXD m s−1b Mean steady longitudinal 
velocity —

V V m s−1b Ship’s speed through the 
water (See ISO 13643-1.)

a	 For rate of turn, the unit °/s (degree per second) may be used.
b	 The unit kn, common in the navigation, may be used.
c	 For angles, the unit ° (degree), may be used.
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Symbol CC- 
Code SI-Unit

Concept
Term Definition or explanation

Vc VC m s−1b Speed during steady turn
If the wind influence is significant, a speed which 
would be valid under still conditions shall be 
derived by averaging.

VF VF m s−1b Final Speed Speed at end of test (run)

VL VL m s−1b Threshold speed Speed ahead at which no more turning effect by 
the bow thrusters can be observed

V0 V0 m s−1b Initial speed (See ISO 13643-1.)

V180 V180 m s−1b Speed at 180° change of 
heading V at Δψ = 180°

V270 V270 m s−1b Speed at 270° change of 
heading V at Δψ = 270°

V360 V360 m s−1b Speed at 360° change of 
heading V at Δψ = 360°

V90 V90 m s−1b Speed at 90° change of 
heading V at Δψ = 90°

v VY m s−1b Lateral velocity (See ISO 13643-1.)

vA VYA m s−1b Lateral velocity at 
antenna (See ISO 13643-1.)

vc VYC m s−1b Lateral velocity in steady 
turn —

vd VYD m s−1b Mean steady lateral (drift) 
velocity —

w Vz m s−1b Normal velocity (See ISO 13643-1.)

wA VZA m s−1b Normal velocity at 
antenna (See ISO 13643-1.)

xA XA m Longitudinal position of 
antenna In ship-fixed axis system

xx XX m Longitudinal position of 
pivoting point

Coordinate of the point on the centreline plane at 
which the speed is tangential to that plane 

v


θ ϕ ψ ϕ θsin − cos cos

xxc XXC m
Longitudinal position 
of pivoting point during 
steady turn

−
v

C C C

c

ψ ϕ θcos cos

x0 X0 m —

Coordinate in the direction of the initial heading of 
the earth-fixed axis system moving with the water, 
the origin of which coincides with that of the ship-
fixed axis system at t = 0
(See also ISO 13643-1.)

x0F X0F m Advance at end of test 
(run) x0 – component of ship’s track at tF

x0MAX X0MAX m Maximum advance Largest x0-component of ship’s track
a	 For rate of turn, the unit °/s (degree per second) may be used.
b	 The unit kn, common in the navigation, may be used.
c	 For angles, the unit ° (degree), may be used.
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