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Fig. 1. Figure of combined twirled vibrations transmission calculation model of 
forestry tractor with wheel formula 4×4 
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Mf1  = (m1 + mQ1) k 1 · f  r × 

           × (9,81 + 
1z

A sin ( f t));

Mf2  = (m2 + mQ2) k 2 · f · r ×  

           × (9,81 + 
2z

A sin ( f t + 2)), 

m1, mQ1 m2, mQ2 – 
, -

;
k 1 k 2 – 

; f

– ; r –

; f – -
,

-
; 2 –

, -
.

,

, -
:

                                  J1 1 + k1 1 + 1 1 – k1 2 – 1 2 = 1;

                                  J2 2 + (k1 + k21 + k22) 2 + ( 1 + 21 + 22) 2 – 

                       – k1 1 – k21 31 – k22 32 – 1 1 – 21 31 – 22 32 = 0; 

         J31 31 + (k21 + k31) 31 + ( 21 + 31) 31 – k21 2 – k31 41 – 21 2 – 31 41 = 0; 

         J32 32 + (k22 + k32) 32 + ( 22 + 32) 32 – k22 2 – k32 42 – 22 2 – 32 42 = 0; 

         J41 41 + (k31 + k41) 41 + ( 31 + 41) 41 – k31 31 – k41 5 – 31 31 – 41 5 = – f1;

         J42 42 + (k32 + k42) 42 + ( 32 + 42) 42 – k32 32 – k42 5 – 32 32 – 42 5 = – f2;

         J5 5 + (k41 + k42) 5 + ( 41 + 42) 5 – k41 41 – k42 42 – 41 41 – 42 42 = – 5.

. 2 -
 ( tr1 tr21 – 

)

f, -
.

-
= 16 -1.

,

f -
tr1 tr21.

-
 ( . 3) -

-

 (

b)
. 2. :

 – f  = 10 -1; b – f  = 15,2 -1 

Fig. 2. Charts of forced twirled vibrations of dynamic transmission moments: 
 – f  = 10 s-1; b – f  = 15,2 s-1

(1)

(2)
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 ( . 4) -
,
. -

-

u -
 (4,444), 

u  –  ( . 4, ).

)                                                                                b)

                                 c)                                                                                 d)
. 3. 

 ( , c)  (b, d)
u  ( , b; u  = 4,444) 

u (c, d; u = 4,59): 
–––– – 1- ,  – 2- , – – –   – 3-  – 4-
Fig. 3. Dependences of the dynamic coefficients for transmission wheel skidding tractor  

ramparts on the transitional (a, c) and steady-state (b, d) motion conditionals from the wheel gear 
transfer numbers u  (a, b, u  = 4,444) and the main transfer u  (c, d; u  = 4.59): 
–––– – 1st,  – 2nd, – – –  – 3rd and  – 4th transmission gearbox 
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 ( . 4, b)
– u

(4,59), u  – .
-
-

. 5. 

,
-157 -

 2,182  3,1. 
u  < 3,0, -

.

)                                                                                 b)
. 4. 

,
Fig. 4. The dependences of the dynamic coefficients in the tractor transmission 

on the transitional and steady-state motion conditionals from the total gear transmission 
number, calculated taking all gear box stages 

) b)
. 5. tp

 ( )  ( ), 
G  (b)

u mQ (  – 0;  – 5200 ;  – 7000 )
Fig. 5. The dependence of dispersal time from the tractor place tp to the theoretically possible 

motion speed on the fourth (highest) gear box (a), the average of the dispersal time 
hourly fuel consumption G  (b) from the gear number of transfer case u

and a scheduled load mQ (  – 0;  – 5200 kg;  – 7000 kg) 
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EXPLOITATION PROPERTIES 

VALUATION OF WHEEL TRALLING

TRACTOR

Summary. The analysis of the work conditi-
ons of forest tractors and machines at their base, 
and the impact of these conditions on the perfor-
mance properties of tractors. Calculated scheme 
of dynamic model of transmission biaxial wheel 

tractor and computer program has been develo-
ped for the tractor movement simulation and 
dynamic processes in the transmission that al-
lows you to explore the influence of weight and 
geometric parameters, engine power and the 
transmission gear number on its speed proper-
ties, coefficients of dynamic and fuel economy. 
It was presented the results of mathematical 
modeling  of   the  dispersal  from  the  place  and  
dynamic loadings in the transmission of a wheel 
tralling machine. The dependences of the dy-
namics coefficients, of the determination of  the 
fuel’s economy and speed property on gear 
numbers of the transmission’s aggregates was 
received. It was substantiated the rational signi-
ficances of the gear numbers of distribute box of 
a wood tractor, that will reduce dynamic mo-
ments, and therefore increase the work durabili-
ty of the wheel forest transport machine. 

Key words: transmission, dynamic load-
ings, dynamics coefficients, numbers, tralling 
tractor. 


