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Design Idea of Suspension for Traction Wheel of Novel High Speed

Towing Carriage
Seong—Pil Koo' - Hyochul Kint* T - Yeun—Jae Ham'
Dong—Hyun Systech Co,, Ltd;'

Seoul National University, Dept. of Naval Architecture and Ocean Engineering?®

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons,org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

In the conventional towing tank, the ordinary towing carriage has a speed barrier which caused not only by the limitation of the length
of towing tank but also the limitation of acceleration, Therefore the length of the towing tank should be decided carefully from the

planning stage of the towing tank construction, Consequently the acceleration of the towing carriage should be taken less than 0,06g
practically to avoid the slip of the wheel on rail, Due to the increasing demand of the high speed experiments on the development of
special novel ship, the requirement of the high speed towing carriage is continuously increased recently, When the minimum measuring

time of the towing experiment is prescribed as five seconds, the carriage should be accelerated with higher than 0,12 g to get the
speed of 18 m/sec even in the towing tank having a length of 400m in length approximately, This means that the requirement of
acceleration is bigger than twice of the ordinary practices of carriage acceleration, In such a condition the exerted total power of motor

could not converted to traction force for the acceleration of the carriage without slip, To over come these difficulties a pair of horizontal

traction wheels are reinforced to each of the ordinary vertical carrier wheel and appropriate suspension system has been devised for
the towing tank of super high speed operation, It is believed that the design of novel suspension system adaptable for the high speed

acceleration of towing carriage will play a important role as a reference for the remodeling of the towing tank for high speed

experiment,

Keywords : High speed carriage(T1£&X), Horizontal traction wheel(&% F=XFE), Suspension system(XESI7AX|), High speed

experiment(MEA[R 1435}
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Table 1 Friction between rail and wheel

dry rail and wheel v | 16.56 | 26.28 | 31.68
(iron to iron) f | 0.209 | 0.206 | 0.171
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(steel to steel) f | 0.242 | 0.088 | 0.072
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Table 2 Relation between wheel diameter, rpm and
required torque for acceleration

diameter mm | 1,000 | 1,100 | 1,130 | 1,200 | 1,300

revolution rom | 343.8 | 312.5 | 304.2 | 286.5 | 264.4

torque N-m | 9,735 | 10,709 | 11,000 | 11,682 | 12,655
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Table 3 Rating and specification of motor

400 V -1/5 geared servo motor| 30 kWX2 75kW
rated torque, N-m 764%2 1908
instantaneous peak torque, N-m| 1912X%2 4772
rated speed, rpm 1500(300) | 1500(300)
maximum speed, rpm 2000(400) | 2000(400)
rated power rate, kW/sec 626X2 1162
rated current, Amp B60%x2 150
instantaneous max. current, Amp| 170X2 450
weight, kg 110%x2 225
30 kw motor 75 kW motor
2000 2000
otor 1500 f—— _\ — | lotor \
:J;d \ ::J;d 1500 \
{min-1) 1000 min"1) 1000
A B
A B
500 500
0 200 400 600 ’ 0 400 800 1200
Torgue (N'm) Torque (N-m)

A: Continuous Duty Zone B: Intermittent Duty Zone

Fig. 6 Torque—speed characteristics of motor without
reduction gear system
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— Motor(75kW) with reduction gear : 4 sets
— Vertical traction wheel : 4 sets
— Guide wheel Sets : 2 sets

Motor with reduction Gear
(Ratios 1/5, 4 sets)

s |
R o ot 2

Vertical Wheel : 4 sets

~~—Rail System

Fig. 8 Ordinary arrangement of vertical traction wheel
system

— Horizontal traction motor(75kW) with reduction gear : 4 sets
= Transmission Bevel gear and horizontal traction wheel : 8 sets o ontal motor with reduction

- Ve_rllcal lracllf)n wheel :4 sets gear (Ratios 1/5: 4 sets)
- Guide wheel : 2 sets

Ti ission Bevel gear and
horizontal traction wheel
8 sets

(@@

[\-Vertical traction wheel : 4
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Cleom

4R
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Fig. 9 Arrangement of single horizontal geared motor
driven horizontal traction wheel system
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= Vertical geared motor (ratio 1/5, 30kW) : 8 sets

— Horizontal wheel with bevel gear : 8 sets

— Vertical traction wheel : 4 sets

— Guide wheel : 2 sets ao
| wheel with vertical

/ geared motor and trans—

@% mission bevel gear : 8 sets

Vertical traction wheel : 4 sets
Towing Carriage

! @\
Guide Wheel (2 sets)

“~Rail System

Fig. 10 Arrangement of twin vertical geared motor driven
horizontal traction wheel system
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Fig. 11 Arrangement of twin vertical motor with bevel
gear reducer for wheel suspension system
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