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A Study on the Method of Distinguishing Character-
istics of a Large ship’s Course Stability Using Data
Obtainable from Turning Circle Test Method
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Abstract

If an instantaneous external force disturbs a ship running on a straight course, her
possible turning responses induced by it with her rudder fixed at zero may be classified
in three ways as follows:

1. The ship deviates from the original course beginning turning motion but settles
down on a new direction after a while resuming straight line motion.

2. The ship performs the motion of the same kind ss that of above 1 but on the process
of settling down motion its angular velocity decreases with oscillation.

3. The ship deviates from the original course beginning turning motion and keeps
unstable turning without resuming new straight line running.

If a ship does not posses course stability the unstable tendency will much affect the
safe conducting of its intended works and sailing.

Therefore, nowadays many shipyards add a kind of course stability tests of a newly

built big ship expending time and money for it.
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If a method of finding course stability tendencies on the process of performing turning
circle tests is to be deviced, it will relieve them from an extra kind of test that cost
time and money.

In this paper the author analized mathematically each of the turning characteristics of
the fore mentioned three responsing ways and devised a new method of finding tenden-
cies of course stability using the data obtainable from turning circle test method.

The author made each generalized angular velocity characteristic curve according to
each way of ship responses to rudder making moments and compared them with each
other. We can discern the difference between the curves.

The author also analyzed data of turning circle tests of a ship that was found having
satisfing course stability and made angular velocity characteristic curves of it under va-
rious conditions and found all of the curves having same kind of characteristic expected
from the point of mathematical analysis.
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P.D. Lpp By D, dp
305m 53m 25.3m 19. 66m
* ) Max. SHP R.P.M. Normal SHP R.P.M.
36000% 90 3500089
Nozzle Type Blades
SOLID 5
Propeller Dia. Pitch Pitch R. Boss Ratio
8. 15m 8.01m 0. 9828 0. 1963
0. 8220 0. 8261 0. 9951 268,097t
B O R Cs G, (809) Disp
0.7811 0. 7888 0. 9902 128, 152¢
H it pig Propeller Immersion
120m Wi : 1/Dp 164%, &K : 1/Dp 59%

1: Vertical distance between shaft center line and water surface.
Dp: Propeller diameter
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<k 2> NORMAL TURNING TRIAL
(FULLY LOADED COND.)
RIGHT TURNING TRIAL
INITIAL SHIP’'S SPEED: 16.86 KNOTS
RUDDER ANGLE TIME TAKEN FROM OROER
AT WHEEL 35 3 SEC.
AT HELM 35 29 SEC.
TIME TAKEN | : | R.P. M.
MARK TURNING ANGLE FROM ORDER ‘; SHIP'S SPEED J OF SHAFT
i 0° 0 16. 86 90
N 10 0/—23” 16.79 86
3 5° 0'—36" 16. 68 84
4 15° 0'—547 16. 38 83
5 30° I'—16” 15. 66 85
6 45° 1/—33” 14. 85 85
7 60° 1/—527 13. 60 85
8 90° 231" 11.35 84
9 135° 3 —40” ! 8. 42 82
10 180° 5 —03” ‘ 6.36 81
11 225° 6’ —34" ‘ 5.24 81
12 270° 8107 4.82 80
13 315° 9 —46” 4.77 ‘ 80
14 : 360° 11/—25" 4.75 79
i |
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boo

19794 3 MBRBHEABRICE H1448
NORMAL RIGHT TURNING

FULLY LOADED CONDITION

: 19, 64m Rudder Angle: 35°
: 19.67m Sea State : Slight
: 19.66m Sea Depth  : 860m
0. 03m(STERN) Weather : Blue Sky
268, 097¢
MAY. TRANSRER, 550 ™
{-¢0
1000 e L’r)
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(F 2 NORMAL TURNING TRIAL
(FULLY LOADED COND.)
RIGHT TURNING TRIAL
INITIAL SHIP’S SPEED: 16.86 KNOTS
RUDDER ANGLE { TIME TAKEN FROM OROER
]

AT WHEEL 35 " 3 SEC.
AT HELM 35 ) 29 SEC.

)

MARK | TURNING ANGLE | FiHE TAKEN SHIP'S SPEED J‘ R M
1 0° 0 16.86 i 90
2 1° 0’'—23" 16.79 i 86
3 5° 0'—36” 16. 68 84
4 15° 0’547 16. 38 83
5 30° 1'—16" 15.66 , 85
6 45° 1—33 14.85 ’ 85
7 60° 1/—52" 13.60 i 85
8 90° 2317 11.35 ‘ 84
9 135° 3'—40” 8. 42 | 82
10 180° 5 —03" 6.36 81
1 225° | 6'—347 5.24 81
12 270° 8 —10 4.82 80
13 315° | 9" —46” 477 80
14 i 360° ‘ 11/ —25" 4.75 j 79
| |

—_73 —



(10)

ds : 19.64m
de : 19.67m
dm : 19.66m
Trim :

Disp. : 268,097¢
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ADVANCE IN METERS
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14 3 (3.13 Lpp)
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200+ \e..»/ -
72
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o 200 400 éoo doo
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19794 3/ BMEBWHEABRIE K148
NORMAL RIGHT TURNING

FULLY LOADED CONDITION

0.03m(STERN)

Rudder Angle: 35°

Sea State : Slight
Sea Depth  : 860m
Weather : Blue Sky

MAY.. TRANSRER, 550 ™

Cl-¥0kpp)

Jaf >

(3.03Lpp)
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Gk 3D NORMAL TURNING TRIAL

(FULLY LOADED COND.>
LEFT TURNING TRIAL

INITIAL SHIP'S SPEED: 16.28 KNOTS

(

RUDDER ANGLE | TIME TAKEN FROM ORDER
AT WHEEL 25 g 3 SEC.
AT HELM 35 24.5 SEC.

1
L

D

MARK | TURNING ANGLE { TIME TAKEN  SHIP'S SPEED ORI ART
1 0° 0 16. 8 90
2 10 0 —16" 16.16 90
3 50 j 0/—30” 16.00 90
4 15° /50" 15.61 89
5 30° 1’—11” 15.05 88
6 45° 129" 14.35 89
7 60° 1/ —48" 13.29 87
8 90° 226" 11.01 86
9 135° 3347 8. 45 85
10 180° | 4527 6.54 84
11 225° | 618" 5.26 84
12 270° 7/ 50" 4.50 84
13 315° | 9’ 26" 415 83
14 360° 11/--03” 3.97 82
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dm
Trim
Disp.

19794 375 MRIBHERERCE F1488
NORMAL LEFT TURNING

FULLY LOADED CONDITION

: 19. 64m

: 19.67m

: 19.66m

: 0.03m(STERN)
T 268,097t

Rudder Angle : 35°

MAX.

Sea State : Slight
Sea Depth : 1,040m
Weather : Blue Sky
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FE NORMAL TURNING TRIAL

(BALLAST COND.)
RIGHT TURNING TRIAL

INITIAL SHIP'S SPEED: 18,52 KNOTS

RUDDER ANGLE TIME TAKEN FROM ORDER
AT WHEEL ‘ 35 1.0 SEC.
AT HELM 35 { 29.5 SEC.
MARK  TURNING ANGLE ~ FIME TAKEN | SHIP'S SPEED OF SHART
1 0° “ 0 18.52 89
2 o : 0'—127 18.51 89
3 5° : 07/—23" 18. 40 88
4 15° ) 0/ —39” 18.00 88
5 30, 0’ —57" 17. 10 89
6 45° 1/—13” 15.81 88
7 60° 1/—-327 14. 09 86
8 90° 2/ —10" 11.15 84
9 135° 37 —20" 7. 80 82
10 180° 47377 6. 20 81
11 225° 6/ ~03"” 6.03 81
12 270° | 77— 28" 5.85 82
13 315° 8/ —52" 5. 71 82
14 360° ! 107 —13” 5.69 81
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IN MeTERS

ADVANCE

19794F 37 MBS ABRIE 1468
NORMAL RIGHT TURNING

BALLAST CONDITION

dy : 8.81m Rudder Angle : 35°
d, : 1. 12m Sea State : Slight
dm :9.97m Depth : 1,040m
Trim : 2.31m(STERN) Weather ; Cloudy
Disp : 128,152¢
loce - m
o MAX. TRANSFER 557™ |
(83 Lrp)
poa r’a\t\
3 ~
o~ N
~~
N
Nt

DIAMETER 934™ B 10

(3.06Lp

g
BN
200 @2 R i
1z
0 4! I j al I
3\'\‘; 0 200 400 boo foo oo
Y‘O
4\g £
/ TRANSEER IN METE&RS

<ag 10)
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FOTRE kel 43k RAUE $HBRE P W B 7 (1%)
(5 NORMAL TURNING TRIAL
(BALLAST COND.)
LEFT TURNING TRIAL
INITIAL SHIP'S SPEED: 18,57 KNOTS
RUDDER ANGLE = TIME TAKEN FROM ORDER
AT WHEEL i 35 1 SEC
AT HELM 35 | 28 SEC
. . TIME TAKEN . R.P.M.
MARK | TURNING ANGLE " FROM ORDER SHIP'S SPEED o SiaeT
! i

1 0° 0 18.57 89
2 1° 0 =147 18.51 88
3 5° 026" 18.29 88
4 150 0/ —41” 17.78 87
5 30° 058" 5 16. 95 89
6 450 16" 15. 80 89
7 1 60° 17347 14.45 88
8 ‘ 90° 2/ —147 11.06 87
9 ! 135° 3.—21" 8.10 85

|
10 1 180° 438" 6. 40 4
1 \ 225° 6/ —02" 5.50 84
12 | 270° 7247 5. 41 84
13 ‘ 315° 8 —47” 5.33 84

|
14 \ 360° 10'—10" 5.28 85
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dr
de

Trim :
Disp. :

19794 31 BRI A H14ig
NORMAL LEFT TURNING

BALLAST CONDITION

: 8.81m Rudder Angle : 35°

2 11.12m Sea State : Slight

: 9.97m Sea Depth + 1,260m
2. 31m(STERN) Weather : Cloudy
128,152¢

lo

|, MAX- TRANSFER 5487

(r2iLpp) _

- TACTicAL

/1000

&00 boo 40 oo

A _TRANSFER IN METERS N

{28 11}
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2. MEER ¥ AEEHEERR

oheo) iR R AHEEHES VRS Bl Ko

(3 6)

@ RIGHT TURNING

® LEFT TURNING

an

st adez FRd Aol

“ALTHEA”; Full Loaded, F/A, F.Rudder

& A4E 7 3kA 7 = 9 F4E SEREC
1 0 0 1 0 0
2 0.04 0’—23" 2 0. 06 0’—16"
3 0.31 0’ —36" 3 0.29 0’—30"
4 0.56 0’ —54” 4 0.50 0’ ~50”
5 0.68 116" 5 0.70 1—11”
6 0.88 17—33” 6 0.83 17—29”
7 0.79 17—52" 7 H 0. 80 1/ —48"
8 0.77 2/—31” 8 0.80 27 —26"
9 0.65 37—40” -9 0. 66 3/—34"

10 0.54 5'—03” 10 0.58 47527
11 0.50 6/ —344 11 0.52 6’—18”
12 0.47 8'—10” 12 g 0.49 7’/ —50"
13 0.47 9’/ —46” I 13 0. 47 9/ 26"
14 0. 46 11/ —257 14 0. 46 11/—03”
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as 19794F 3] M AFHRIE ML
£ “ALTHEA”: BALLAST COND. F/A, F. Rudder
® RIGHT TURNING @ LEFT TURNING
& F4E A3A 7 & 4 A4E A7
1 0 0 1 0 0
2 0.08 127 2 0. 07 14”7
3 0.36 237 3 0.33 26”7
4 0.63 397 4 0.67 41”7
5 0.83 577 5 0. 88 58”
6 0.94 1/ —137 6 0. 83 1/—16”
7 0.79 17—327 7 0.83 1/—34”
8 0.79 2/—107 8 0.75 2/—147
9 0.64 37207 9 0.67 3—21”
10 0.58 47377 10 0.58 4/—387
11 0.52 6’—03” 11 0.54 6/—02”
12 0.53 7' —28” 12 0.55 7' —24"
13 0.54 8 —52" 13 0.54 8/ —47"
14 0.56 107—13” 14 0.54 10’—10”
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