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Abstract

The authors have been studying about and electro - magnetic compass with a three axis

magnetic sensor in order to provide and accurate ship’s magnetic heading which the compass

deviations can automatically compensated in the compass itself, and the theory how to derive

the poisson’s coefficients from ship’s magnetism measured with three axis magnetic sensor.
p p

This paper describes on the analysis of deviation derived from the measured values that

obtained to measure the various magnetic fields at the compass position of the M. S. ARA,

training ship of Cheju University with three exis magnetic sensor at Cheju near sea from 25th,

Oct, to 13th, Nov. in 1994.
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Table 1. Principal particulars of the M. S. ARA
Length(L. O. D.) 68.500m
Breadth(M. L. D). 12.400m
Depth(M. L. D.) 7.300m
Gross tonnage 990.00ton
Main engine 2600ps X 775r.p.m
Speed(MAX.) 14.390% 't
Steel cut 1992. 3. 21
Launched 1993. 1. 27
Delivered 1993. 8. 31

Y=-Hsin 6,
zZ=V (3)
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Fig. 1. Geometrical reations among geo — maget-
ism and ship’s magnetic fields.
M. N. : Magnetic north
T.N. : True north
C. N. : Compass north

H : Horizontal component of geo - agnetism

X, Y, x, y axis component of ship’s magnetic
fild

X', Y' : %, y axis component of total magnetic fild

Fh  : Horizontal component of ship’'s magnetic
field

ot : True course

6m  : Magnetic course
Var : Varition

[ : Deviation
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X,=X'-Hcos 6,

Y,=Y'+Hsin 6,,

Z,=2'-V (5)
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Table 2. Position and the elements of geo —~ magnetism by the measured place of ship's magnetic fields

Position\place Cheju(0OC) Kagoshima(OK) Tianjin(OT)
Latitude 33° 32'N 31° 06'N 38° 30'N
Longitude 126° 33'E 130° 34'E 121° 00'E
Variation 5.7 W'ly 52°W'ly 5.8° W'ly
Dip 475" N 44.0° N 56.0° N
Horiziontal force(H) 32.5uT 33.0uT 29.5uT
Vertical force(V) 35.5uT 34.1uT 43.7uTuT
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Fig. 2. The experimented ship's route and measuring points.
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Fig. 3. Schmatic distributions of the ship's magnetism on the upper deck(a), and the compass and boat

deck(b) respectively.

— : horizontal component

--- ¢ vertical component.
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Fig. 4. Schmatic distributions of the ship’s magnetism by the height of measuring point on the bridge and
navigational practice room. In case of (a), (b), (¢), the height of measuring poing are 0.5m, 1.0m, 1.5m

from floor, respectively.
— : horizontal component

-++ ¢ vertical component
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Fig. 5. Variation of the ship s total magnetic fields
in O¢, Ok and Oq place.

Table 3. Deviation’s cofficient by measuring point
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Coefficient \ place Cheju(Oc) Kagoshima(Ok) Tianjin(Or)
A 8.71 8.71 8.66
B 23.50 23.00 57.60
C 11.40 12.80 11.40
D -0.58 -1.57 -1.18
E -5.40 -5.80 -8.10
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Table 4. Poisson's coefficient by measuring point

Coefficient\place Cheju(O¢) Kagoshima(Oy) Tianjin(Or)
a -0.09 -0.08 -0.10
b 0.14 0.15 0.20
d -0.15 -0.14 -0.09
e ~0.31 -0.27 -0.22
g -0.21 -0.24 -0.22
h 0.03 0.02 0.03

Deviation (deg. }
(S

Fig. 6. Deviation curves derived from the measu-
red values that obtained to measure the ma-
gnetic fields at the compass in Cheju (Og),
Kagoshima(Oy), and Tianjin(Or).
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