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Fig. 1. The scheme of the action of forces on 
a particle in a point A at the moment of the mo-

tion of a particle on a ramp 
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Fig. 2. Decomposition of the force of weight 
of the particle on constituents 
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Fig. 3. The scheme of the motion of flexible 
bar on a ramp 

, ,

v.
F,

-
 ( . 1). 

s :
, -

 ( . 3), 
s . -

.
, -

-
. ,

ds ( . 4, ). -
F, -

dF. -
F+dF -

.
dP,

-



201

. -
. 4, .

. 4. , -
:

) ;
)

Fig. 4. Forces, operating on the element of bar 
because of its friction at a plane: 

a) element of bar with the attached forces; 
b) determination of resulting force 
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Fig. 5. Crooked axes of flexible bar at the 
different values of corner 
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. 6. 

Fig. 6. Change of the axis of flexible bar as 
far as its moving on a plane 
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Fig. 7. Change of the axis of flexible bar as 
far as the increase of speed of its pushing 
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Fig. 8. Change of the axis of flexible bar as 
far as its moving on a plane. =60

0
, f=1, 

0=50
0
, v=2 
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Fig. 9. Change of the axis of flexible bar as 
far as its moving on a plane. =30

0
, f=1, 0=40
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Fig. 10. Influence on the form of axis of bar of 
coefficient of friction f. =45
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Fig. 11. Change of the axis of flexible bar as far 
as increases of speed of its pushing. =60

0
, f=1 
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Fig. 12. Change of the axis of flexible bar as far 
as increases of speed of its pushing. =30

0
, f=1.

. 13. 

. 13. 
.

f=0,3, 0=50
0
, v=2 .

Fig. 13. Change of the axis of flexible bar as 
far as increases of corner  inclination of the 

plane. f=0,3, 0=50
0
, v=2 .
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FORM OF AXIS OF FLEXIBLE IN-

COMPRESSIBLE BAR AT ITS PUSHING 

ON ROUGH RAMP WITH PERMANENT 

SPEED 

Summary. Worked out differential equations of 
the motion of flexible incompressible bar on a 
rough ramp at its pushing with permanent speed. 
The special cases of the motion are considered 
without friction, at the different angles of slope of 
plane, at the different corners of entry of bar on a 
plane. The form of axis of bar for the considered 
cases was found by the numeral methods of inte-
gration. 
Key words: flexible incompressible bar, rough 
ramp, speed of movement, form of axis. 


