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On the Dynamic Loads Imposed on Crane Structures

——Shock loads at load lift up——
Teizo Hakamazura*, Yoshimasa Kawanrr**, Soichi KuMErkawa™

Tt is generally supposed that some causes of cnane accidents are breaking of hooks or similar tools.
And the failures occur by shock-load and fatigue. To prevent these failures, the observation of the load
behaviours are necessary. )

Standing of the view, we measured the load behaviours in overhead-travelling crane practically. The
measurements are on strains or accelerations of crane-structure and load which is instantaniously lift
from floor up. On the otherhand, in carrying out analysis to these phenomenum, an analogue computor
was used. That is, we consider the load lifting behaviour as mechanical system which have damped
2 mass points and 2 springs. One spring is non-linear, another is linear.[Fig-3]

The equilibrium of forces yields the equations as follows.
. r 2 o,
m1x1=<n—f(ot-l—x2—xoz—x1> k1'+6‘1<7f§0+902f“901>—‘m19+E
" . v, 2, o . .
Mgy = — kglts—Colg— n—fﬁot‘i‘xz—moz—% k' —cy W'ﬁﬂ—l‘xz—ﬁ —Mag
r :
when n—f§0t+$2——$02——x1;0 ' . -

where m1=m;ass of load
my=equivalent mass of trolley and girder
%1, ¥g=vertical displacement of load, trolley
xgo=predisplacement of x,
¢=rotated angle of motor
r=radius of winding drum
n=reduction ratio of pulley block
f=rednction ratio of gears
ki, ky=spring constant of wire-rope system, girder block (ét center)
E=force for floor to support the load
c1, co=coefficient of viscous resistance

. The xje,s'lilt of simulation are very similar to the practice measurings.
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Table{ The specifications of overhead-travelling

crane.
K27 v— v Ok
Rated load 5ton. A
Span 13m
Lift 12.5m
Hight (to top of travelling
rail from F.L.) 12m
Speed 12m/min.
Hoisting
Motor 11.3kW
Speed 40 m/min.
Traversing
Motor 2.6kW
Speed 100m/min
Travelling
Motor 5. 7kW
IS No.6 6x37
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Fig.7 The blockdiagram for equations (19) (20)
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Fig.18 Oscillogram when load is hold in lifting
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Fig.19 Oscillogram when load is put on floor
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Fig.20 Ocsillogram when 1

oad is lifted up from floor
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Fig.21 Oscillogram when load is lifted up from floor at girder-center
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Fig.29 Oscillogram (Load is lift up from floor, where is 1/2 to center off)
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Fig.23 Oscillogram(Load is lift up from floor where is 3/4 to center off)
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UDC 621 874+ 624.042.8
On the dynamic loads imposed on crane structures
—__Shock loads at load lift up——
by Teizo Hakamazuka, Yoshimasa Kawaijiri, Soichi Kumekawa

Research Report of the Research Institute of Industrial Safety RIIS-RR-21
-3, 1~14 (1972)

The shock loads, mainly, on hook are measured when the load is lift up on
over-head travelling crane. -

And, we supposed that these shock loads are due to the vibration of system
which have 2 mass and 2 damped springs.

These simultaneous equations of motions are solved by the analogue computer,
the results are generally equal to measureds practically.

(23 Figures, 4 Tables)
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