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SUMMARY

In this transaction analysis the moving of bridge crane by the mathematical model.This  analyseis
quite exact and acheaves the conjugate of differential and linear homogen equations with the second
hand coeficient.

In this case surveys the maximal dynamic force which must be in the box determines for a normal
work of the crane.
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1. INTRODUCTION

Bridge crane is appeared as a equipment with some mechanical movements, these parts of
crane makes different movements which check up of applying laws of mechanic.

So we have to do with swing then are applied the laws of dynamic and swing theories. Pattern
logarithm is applied by forming equivalent schemes from the base scheme of the bridge crane.
Swings are annalysed by taking two measures, one measure is the measure of the cargo
weight mgand the other is the measure of convey construction.

Mpy=Mg+Myed
my- measure of carriage which holds the increase mechanic and my4- the measure of decrease
of the main crane carriage.

Also in the equivalent scheme except measures are taken two buttons with a specific solid; cy-
specific solid of the cargo consruction and cj- the solid rope of steel.
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During the calculation is not taken into account the influence rotation measure of the
mechanic increase, because their influence is to low, whereas differential equation will be a
lot complicated.

2. SPECIFIC SOLIDS

Specific solid of steel rope in the beginning of work is constant but during the interval time
changing it will be changed.Theorically this is calculated by the formula:
Stiffness of rope is,
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Figure 1. Thewon diagramin experimental way of difference of stiffness rope C, according to load Q
of.rope with ¢ no const.

Stiffness of spring carrier constraction is:

+tmo+m,
G = LR Sl g,
fb
Experimentation
_ 800Q
C =T (2)
Where are:

Q=mg,-weight of load,

Gk=myg -weight of trolley,

Gb=m,g -weight of load of carrier construction,
fl — extension staties of rope from load action,
fb -displacement of carrier construction,
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Figure 2. Sfftiness of hold construction for different weight and distance

Practically the sold is verified by the experiment for 4 ropes parallel as the fig2.

Table 1. Values of stiffness of carrier construction

L/Q 50 80 100 200 500
10 4.00 6.40 8.00 16.00 ] 40.00
20 2.00 3.20 4.00 8.00 20.00
30 1.33 2.13 2.66 5.33 13.33
40 1.00 1.60 2.00 4.00 10.00
50 0.80 1.28 1.60 3.20 8.00
60 0.66 1.06 1.33 2.66 6.66

3. DIFFERENTIAL EQUACIONS OF MOVEMENT.

From the equivalent scheme which came from the movement scheme logarithm comes the
dynamc conditions of the equilibrium from the static and the elastic preview force.
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Figure 3. Equivalent system of erance bridge
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The solution of the differential homogeneous equations of the second turn is:

CoY1

my Y1
=
-

Y Cl(Yg- Y4)

mgYy

Figure 4. Equivalent system of crane bridge with two flax stairs

Logarithm system is a system of two freedom degree of movement..

my; +¢,Y, —c(y, -y,)=0

3)
myy; +6,(y, = ¥,)=0
After the regulation
My +(G, -6 )y -Gy, =0 @
myY; +GY, =Gy, =0
We derive the expression two times and we win:
y, = Acos(oot — )
y, = Bcos(oot — )
o (5)
yi =-0Y,
y; ==Y,
after replacing are created equations
From these equations is formed the determinante:
+¢ —moo’ -
G+G—-m, G =0 6)
—-q G —My™
o’ mym, =0’ [mG —my (G, +6 )+ 6 (G +6,)-¢ =0 (7)
After multiplication of the determiner and replacements:
alzc_ba _i’a3:C_| (8)

We win the expression:
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004_002(a1+az+aa)+8-132=0 )]

Squares root of equation are:

2
, _a+a+ta ((a+a +a

O, ) ( ) ) —a4q, (10)

The roots of equation (10) expresses the circular frequents:m; or m;

4. THE REPORT OF AMPLITUDS.

Amplitudes have their special importance because they characterize the size swings of cargo
and the constructions that are very harmful. The report of amplitude is calculated by the
expression(8)..

(-mee” +¢ )y, —cy, =0
(— My’ +¢, )Bcos(a)t —a)-¢ Acos(ot —a)=0

B=A— 1 _-A—2 __ap (11)
C —Myo a, —oo
_ aZ _ a2
e

The final solution linear, homogenous and differential equation is:

Yy, =Asinot+C cosot+ A sinwt +C, cosmyt

12
Yy, = ﬂ(A singt+C, cosy, t)+ B(A sinayt +C, cosart) (12
And t=0, y1=0, y2=0, y; =0,y, =v=aV
0=C1+C2,0=p4,C, + 5,C,, Cl1=0and C2=0 (13)
After derivation of (12) and applying the base conditions we win the constants:
0=Aow, + A o,
V=g Ao + [,Aae, (14)
\Y
A =
l @, (IBl -5, )
\Y
A= (15)
w, (ﬂl - :Bz)

Equations takes the form:
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Y, sin oyt cosm,t
yl_ﬂ1‘ﬂ2< @, + ) ) (16)

_pv sinajt sin ot
yz_ﬂl_ﬂz( 2] T 2) )

5. MAXIMAL DYNAMIC FORCS.

Maximal dynamic force which operates as cargo construction will cause maximal
displacement Ymax, which we have to avoid because it can cause a disruption.This force is
calculated:
Maximal force shifting which operate in carrier construction during maximal deformation
ymax.

o , + 0O

Fmax = C ymax = C av ! - (17)
g ° Oolooz(ﬂl _ﬁz)

This force is called dynamic force of swings.
6. RESUME

Logarithm of the crane swings are required because it must be known the dynamic factor, not
to cause any tiredness in the more critical cases to come to the the resonance. When the
swings and the dynamic force are under control is able to:

Stabilization of crane work.

e Longer term of use

e Economic and rentabil

e Secure in the work etc.
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