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The dynamics of cranes when lifting loads is considered. To reduce the dynamic load in the rope it is pro-
posed to introduce a hook suspension elastic element, such as a damping spring. The calculation of dynamic load in 
the absence and presence of the damping element is given.
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-

– –
– –

-

-

– –

1.
Ре
по
зи
то
ри
й 
БГ
АТ
У



8

k, D –
xp

2

2

d x
m k x x Q T

dt
,   (1)

2

2

d x
m k x x Q

dt
,   (2)

Q + –

Q –
–

m
Q –

M M

M M .
m

mp
mpm

2 2 2

2 2 2
; ;

d x m md x d x
x x x m

dt dt dt m m
,

2

2

Td x
mkx mQ

dt m
.   (3)

P kx .

mk p2 T
mQ

m
q

2
2

2

d x
p x q

dt
,

1 2 2
cos sin

q
x C pt C pt

p
.

t0

Q
x

k
0

dx

dt
.

1 2

Q q
x C

k p
2 T

p mk q mQ
m

1 2

TQ q
C

k p kmm
,

1 2sin cos
dx

pC pt pC pt
dt

. 

t = 0 C2 = 0.

cos

1 cos ;

T TQ
x pt

kmm k kmm

TQ
pt

k kmm
  (4)

1 cos

1 cos

T
P xk Q pt

mm

k m mm
Q T t

m m m m
. (5)

cos pt = – 1:

2
m

P Q T
m m

.

T Q 0 = 1,2 ÷ 1.4 –

1 2
m

P Q
m m

.   (6)

1   2
m

K
m m

cos pt – 1
t.

m .

m m k =
= 106

0Ре
по
зи
то
ри
й 
БГ
АТ
У



9

k m m
p

m m
=

P = 1,47·105

k = 2,94.

2

2
( ) ( )

d x d
m k x x b x x Q

dt dt
,

k k
k

k k
–

–
k k ;

b –

x t

2

2

d x
m k t x

dt
d

b t x Q
dt       

(7)

0, 0, 0
dx

t x
dt

.

MathCAD
rkfixed (y(0), t1, t2, M, D

-

D(t,y –
t y

y t1, t2 y –
t

D. M

-

,
dx

x y t y t
dt

.       (8)

0
1

1
1 0

dy
y t

dt
dy b k k b Q

y t y t t
dt m m m m

.

2.

3.

4.

Ре
по
зи
то
ри
й 
БГ
АТ
У



10

1

1 0

,

y

D t y b k k b
y y t g

m m m m
0

0
0

y .

k = 106 k = 105

b = 3·104

, 0, 2, 200,y rkfixed y D

0 1 2
0, ,

dx
y t y y

dt
, (9)

dx

dt
–

c

2 1 0b k k b
P y y y g m m g

m m m m
. 

P t

P =
= 0,59·105

k = 1,18.
–

y rkfixed

F = Q.

d = 1,6 
CF K

, 

C = 5 –
K –

4 2
1, 294

4 3

C
K

C
;

–

G
d = 0,025

D = C d
n = 5.
4

38

Gd
k

nD
=

= 4,5·105

5.

6.

7.Ре
по
зи
то
ри
й 
БГ
АТ
У



11

–

)

8.
) ) ) –Ре
по
зи
то
ри
й 
БГ
АТ
У



12

– –

–
2012. –

–

–

-
– 2010. – – -50.

- –

– 2017. – –

22.06.2018

-

-

In the article the design of the working body's full disk for improving the quality of tillage is offered and ana-
lytical dependences for determination of its parameters are presented.

Key words: disk, tillage, disk working body, the axis of rotation.
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