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A Rotary Crane Control Method Based on a Skillful Operator’s Knowledge

Mitsuhiro OHTO* and Seiji YASUNOBU™*

A crane active on the construction site is the loading machine that transports load to a fixed position by doing
the turn movement centering on a part of the boom. The fulcrum of the rope draws circular arc tracks in such
turn cranes and the behavior of load is very complex. Therefor the operations that maintain sway of a turn
crane depend on an operator’s skill. We propose anti-sway control method of the rotary crane based on a skillful
operator’s knowledge. The computer simulation and experiment of the loading control were executed by using
this method. It was confirmed that the proposed method is effective.
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Fig.1 Rotary crane system model

Table 1 Parameter in model

center of rotating

rope fulcrum

projection point of load to X-Yplane
coodinates of load in base coodinate system
coodinates of load in O’coodinate system
rope length

rotating radius of boom

boom length

mass of load

mass of boom

inertia moment of boom

rotating angle of boom

undulation angle of boom

rotating angle of load

swing up angle of load

tention in rope

height of rope fulcrum
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X’ Sway of radius direction

O Boom =

Sway of tangental direction

Fig.2 Transition of load sway

Center of swinging in radius direction
while Turning

Y [m] Trajectory of Load
Trajectory of Boom tip

X [m]

Fig.3 Characterristic of load sway
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Fig.5 One example of a time trajectory of tangental direc-
toin
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Table 2 Parameters in target angular velocity

Tn = T = 0.2365 [sec]

T, = T5 = 0.4431 [sec]

T3 = Ti = 0.2365 [sec]
Tm = 3.9029 [sec]
Wav = 15.6929 [deg/sec]
Wmaz = 18.6476 [deg/sec]
acc = 394778 [deg/sec?]

Sway value [mm]
o

o
T

——— Sway value of tangental direction

P I Sway value of radial direction

0 1 2 3 4 5 6 7 8 9 10
Time [sec]

Fig.6 Response of load sway
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Fig.7 Tine trajectory of the rope system
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Photo.1 A rotating crane used in experiments
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Fig.9 Outline chart in experiment device

Table 3 Parameter of the rotary crane

m O 0.05 [kg]
M 0O 05 kg]
B 0O 0.5 [m}
I O 05 [m]
r 0O 0.35 [m]
K 0O 0.585 [Nm/A]
20
10
E T
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=]
)
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@
,10,
—— Swing value of tangental direction
20 0 e Swing value of radial direction
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Time [sec]

Fig.10 Response of load sway
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