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Torque, Т2 =54,0 N.m;  
Cutting force from the bend saw blade: 

resultant radial force acting in point C, plane 
xOz: F= (F0+Ft-Gw) = 2900 N, where 
F0=2B.s.σ is saw blade stretching force; 
Ft  =2T2/D is peripheral force; Gw is mass 
force of band saw wheel. 

Force from feeding mechanism: axial 

force, acting in plane xOy: Fa = 0,5. Ff = 50 

N, where Ff is the feeding force for manual 
feeding; 

Force from the V-belt stretching: 

2

α
sin 12








 ..

.2
.2 2

2

2
1 cz

d

T
cFR ; This force 

was calculated: FR = 1658 N for c1 = 1,5 
(middle loading); belt section “A” – c2 = 
0,637; number of V-belts – z = 3; d2 = 0,200 
m; v = 7,48 m/s; α1 =1560. 

Mass force of the V-belt pulley: Gp = 
46,7 N. 

The acted on the saw shaft forces are 
pointed on the scheme of loading – Fig.3.  

 

 

Figure 3: Scheme of loading 

3. STATIC ANALYSIS 
The static analysis of the bend saw 

shaft 3D model is performed by the method 
of finite elements (FEM) with the 
CAD/CAE system Autodesk Inventor 

Professional. 

First, from the Inventor library, the 
material “Steel” is chosen with the 
following characteristics: yield strength 
207.106 N.m-2; ultimate tensile strength 
345.106 N.m-2; elastic modulus 2,10.1011 
N.m-2, shear modulus 8,081010 N.m-2; 
Poisson’s ratio 0,3; density 7850 kg/m3. 
These characteristics are closest to the 
Bulgarian carbon steel brand 45 according 
BDS 2592:1971 usually used for production 
of shafts for band saws. 

The fixing of the shaft in the 3D model 
is set according to the loading scheme 
(Fig. 3): fixed, without translations. 

Two variants of loading are analyzed: 
first is for vertical V-belt transmission and 

the second for horizontal V-belt 
transmission. In dependence of the V-belt 
transmission layout (from vertical α=00 to 

horizontal α=900 – Fig. 1) the directions and 
values of the V-belt transmission forces are 
different in the different planes. The 
following loads according to the scheme of 
loads (Fig. 3) are set for the relevant 
variants: 

Ist - Vertical belt transmission – α=00: 
FRy=0; FRz=FR=1658 N (Fig.1 and Fig.3):  

Т2 =54,0 N.m - torque,; F= 2900 N – 
force, initiating at cutting process, directed 
along the z-axis; Fa = 50 N, axial force 
directed along the x-axis, acted on the 
distance 0,5.D; FRz+ Gp =1658 + 47 = 1705 
N - resultant radial force from V-belt 
transmission, directed along the z-axis in 
plane xOz; 

IInd - Horizontal belt transmission 
α=900: FRy=FR; FRz =0 (Fig.1 and Fig.3): 
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