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 1  
 

 
 LTV02 “ ” 

 
-3151 
     

,  1436 2150 
,  420 924 920 1230 

,  44 48 125 120 
,  50 000 50 000 63 000 63 000 

,  35 000 70 000 80 000 80 000 
,  0,350 0,350 0,200 0,200 

,  120 000 120 000 250 000 250 000 
,  1,5 1,3 1,1 1,28 

,  2,8 2,38 
:  [4]. 
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[11], -

,  

,  “Simulink”-  
. -

-
 

.  
-

, . 2. 
 

 2  
 

,  , 2  , 2  , 2 
” -3151 ” -3151 ” -3151 

1 2 3 4 5 6 7 8 9 
0 0,01 0,07 1,45 -0,01 0,17 2,95 0,25 0,17 

0,05 0,08 0,09 1,5 -0,01 0,2 3 0,24 0,26 
0,1 0,05 0,01 1,55 0,02 0,01 3,05 0,22 0,03 

0,15 -0,04 0 1,6 0,06 -0,06 3,1 0,22 0,01 
0,2 0,02 0,1 1,65 -0,05 0,33 3,15 0,21 0,03 

0,25 0,04 0,16 1,7 -0,01 0,13 3,2 0,19 0,1 
0,3 0,04 0,13 1,75 0,04 -0,09 3,25 0,18 0,26 

0,35 0,01 0,07 1,8 0,06 0,13 3,3 0,12 0,16 
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 2  
0,4 -0,01 0,1 1,85 0,02 0,16 3,35 0,28 0,06 

0,45 0,01 0,16 1,9 -0,01 0,23 3,4 0,34 0,09 
0,5 0,06 0,09 1,95 0,08 0,03 3,45 0,06 0,09 

0,55 0,01 0,12 2 0,06 0,2 3,5 0,06 0,12 
0,6 -0,05 0,14 2,05 0,11 -0,06 3,55 -0,02 0,19 

0,65 0,04 0,1 2,1 0,14 0,17 3,6 -0,06 0,07 
0,7 0,06 0,14 2,15 0,12 -0,04 3,65 0,08 0,16 

0,75 0,01 0,14 2,2 0,21 0,3 3,7 0,06 0,13 
0,8 -0,01 0,09 2,25 0,14 0,36 3,75 -0,05 0,14 

0,85 -0,01 0,04 2,3 0,04 0,12 3,8 0,15 0,13 
0,9 0,04 0,19 2,35 0,02 -0,09 3,85 0,21 0,12 

0,95 0,05 0,13 2,4 0,17 0,13 3,9 0,12 0,13 
1 -0,01 0,13 2,45 0,18 0,09 3,95 0,12 0,09 

1,05 -0,05 0,07 2,5 0,22 0,17 4 0,19 0,16 
1,1 0,04 0,09 2,55 0,17 0,01 4,05 0,19 0,14 

1,15 0,08 -0,04 2,6 0,11 0,33 4,1 0,17 0,06 
1,2 -0,01 0,21 2,65 -0,05 -0,01 4,15 0,15 0,14 

1,25 -0,01 0,19 2,7 0,08 0,12 4,2 -0,01 0,12 
1,3 0,05 0,19 2,75 0,22 0,06 4,25 0,02 0,09 

1,35 0,06 0,07 2,8 0,12 -0,04 4,3 0,01 0,13 
1,4 0,05 0,14 2,85 0,17 0,39 4,35 0,18 0,09 
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“Mathlab”.  “Mathlab” -
. 

1.  
,  

 “Simulink” 
.  

“Simulink”  To 
File.  

 “Mathlab”  time_sim  
time_exp  data_sim  data_exp. 

 
 “Simulink”  

0,01 ,  
 0,05 . ,  

 (  
, -

 – 1/(2×0,05) = 10 ), 
 

,  
 

 spline: 

data_exp = spline(time_exp, data_exp, 
time_sim). 

 
, -

, , -
,  

 time_exp  data_exp;  
,  

, . 
2.  

-
 fft: 

y_exp = fft(data_exp). 

 
, ,  

,  

, ,  
,   –  .  -

,  
,  fftshift: 

y_exp = fftshift(y_exp). 

-
 y_exp  

,  
length(data_exp): 

y_exp = y_exp/length(data_exp). 

 
fs_exp = 1/Ts_exp, 

 Ts_exp – -
.  

: 
f_exp = (-length(data_exp) 

/2:length(data_exp)/2-
1)*(fs_exp/length(data_exp)). 

3.  
 

 “Mathlab” -
 poctave.  

,  -
,  3 ,  
. , -

,  
.  

: 
[cf_exp,octave_exp] = 

octave_analysis(f_exp,y_exp,1). 

,  
 f_exp  y_exp,  1  

. . 
: 

function[cf,octave] = 
octave_analysis(frequencies,spectrum,
type). 

: frequencies –  
 ( ); spectrum –  type – 

 (1  1/3  
 1/3 ).  cf – -

 octave – 
. 

 
: -

 f  
 fmax: 

base_freq = 1; 

max_freq = max(frequencies). 
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cf = base_freq * 2 .^ 
(0:(1/bands_per_octave):log2(max_freq
/base_freq)), 

 bands_per_octave – ,  -
 (n = 1  n = 1/3).  

 i  
 f i  

i = f  · 2i / n. 

 ( -
-

,  
: 

octave = zeros(1, length(cf)). 

 
 

 
for i = 1:length(cf) 
f_lower = cf(i) / 

(2^(1/(2*bands_per_octave))); 

f_upper = cf(i) * 
(2^(1/(2*bands_per_octave))); 

octave_idx = (frequencies >= 
f_lower & frequencies < f_upper); 

octave(i)=rms(spectrum(octave_idx)); 
    end. 

:  
 

, ,  
 f i  [f i / 2; f i × 2);  

 f_lower  f_upper. -
 frequencies, 
.  

 octave_idx. -
,  

 spectrum, 
,  

octave_idx. 
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ALGORITHM FOR COMPARATIVE SPECTRAL ASSESSMENT OF VIBRATION LOADS ON WHEELED 

MILITARY VEHICLES UNDER OFF-ROAD CONDITIONS 

M. Hrubel, O. Kuznyetsov, M. Manziak, Ya. Shumansky, T. Kraynyk 

The urgent need to equip defense forces with highly mobile wheeled military vehicles (WMVs) has become a critical 
national priority amid the ongoing Russo-Ukrainian war. This requirement necessitates the enhancement of key operational 
characteristics that define the performance of WMVs. This study analyzes the ride smoothness and ergonomic properties of such 
vehicles, with a particular focus on ensuring that a given WMV provides a comfortable ride within a specified speed range 
without excessive vibration exposure. 

A review of scientific literature on vibration load thresholds has highlighted the necessity of developing methodological 
tools that enable the assessment of vibration impacts on the human body at the vehicle design stage, particularly for off-road 
operations. 

Using the well-known mathematical modeling tool MATLAB, a spectral assessment algorithm for evaluating the vibration 
loads of WMVs in off-road conditions has been developed. This algorithm allows for an assessment of suspension system 
efficiency both at the design stage and during vehicle restoration or modernization. 

Based on the developed algorithm, a comparative evaluation of the suspension systems of two WMV models was conducted. 
The results indicate that the suspension system of the Mamai WMV enables its driver and crew to operate off-road with 
acceptable comfort levels for up to four hours, whereas the UAZ-3151 provides a comfort threshold of only one hour. 

Keywords: evaluation algorithm, vibration load, operational characteristics, sample of wheeled military vehicles, road 
surface, suspension system, spectral analysis. 
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