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The Backing Tests of Geared Turbine Vessels

Abstracts

It is important for the design of turbine and the maneuvering of ship to determine
the appropriate astern power of a turbine. In maneuizering a ship astern, unusual vibra
tions occur in the turbine, the shafting and the hull, and stresses caused by them are
not well known. In order to make clear the stresses in shaftings and reduction gears,
our committee carried out about 30 backing tests of three tankers, three eargo ships, one
training ship and one ferry. These ships are driven by the geared turbine having a
astern turbine in the low pressure cylinder, excepting the training ship and the ferry.

Instrumentation

To obtain the continual records of transition process from the normal ahead condi-
tion to the full astern and again normal ahead, special instrumentations were provided
on the ship trials. For torque measurement, the wire strain gage, the foil gage or the
inductance type torque meter were applied and arranged to record on the oscillograph
film througth the slip rings and the brushes. Among them the torque meter that ap-
plied foil gage was most stable, because of its low resistance, possible direct current in
foil and unnecessity of amplifier. For thrust the wire strain gage was used but could
not be recorded accurately. Steam pressure was recorded unsuccessfully by the pick-up
of wire gage on the diaphragm, accordingly the pressure gage was read at the same
time. Shaft revolutions and ship speeds were measured as in the usual trial.

Test result

When the ship go astern from ahead condition and vice versa, remarkable torsional
vibrations, that frequencies were 4 N (no. of blades X r.p.m.), took place in certain re-
volutions, and maximum amplitude of the vibrations in some time reached 130 20 of the
ahead maximum continuous torque. The vibrations in the former were more hard than in
the latter. This is considered according to the difference of exciting and damping force in
each case. And during astern running, torsional vibrations continues at revolutions dif-
fering from the above and its mean curve of torque swells, that is considered to be
caused by suction of air and cavitations in the propeller. Some hump and hollow were
shown in the mean torque curve of transition process, shown clearly in gradual handl-
ing.

Generally, the mean torque changes proportional with the steam pressure, the sud-
den rise of pressure causes peak of torque.
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Comparison with diesel ship

There is the remarkable difference in handling between a geared turbine and a die-
sel. In the case of turbine, astern steam pressure rises gradually to the maximum pres-
sure, accordingly astern torque increases proportional to the pressure and shaft revolution
changes continually from ahead revolution to reverse. But in diesel, when the engine
revolution drop to a certain amount, the engine is changed astern or ahead, the engine
revolution changes suddenly reverse and the shaft torque amounts reverse maximum.
The torsional vibration of shaft in reverse handling is measured more distinetly in the
turbine ship.

Theoretical calculation in handling

The theoretical calculation formulae in handling of turbine are as follows.

B AF(n,0)+f(n,0)
f;; =¢(n,v)
p=00)

To calculate these formulae, relations between p, # and F(#, p), and wake factor and
thrust deduction factor are necessary to be known.

Stress in reduction gear

Astern maximum mean -torque in the shaft was geuerally 70~90% of maximum con-
tinuous torque as the result of tests. Accordingly in bacing, the root bending stress is
1.4~1.8, abrading stress is 1.8~2.6, and rolling pressure is 1.2~1.3 times of normal
ahead condition. These figures are calculated on the base of mean torque, but consider-
ing of torque vibration the fluctuation of stress will reach much more.

Conclusion

1. In the transition process from ahead to astern or vice versa, remarkable tor-
sional vibration of shaft appears at a certain revolution and the former is more hard
than the latter..

2. During astern running of ship, torsional vibration at the revolution differing
from the above goes on continually and its mean torque curve swells.

3. Astern maximum torque is 70~90 %, and astern torque at 50 25 of maximum
continuous ahead revolution is 60~80 25 of maximum continuous ahead torque.

4. Sudden rise of the astern pressure causes remarkable peak of torque.

5. Stress of the gear in the astern reaches considerable amount above the ahead

designed value.
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