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฀
Abstract฀

฀
The results of the experimental research on the influence of the special vehicle movement conditions on the body shell 

and the vehicle crew dynamic load will be presented in the paper. ROSOMAK Wheeled Armoured Personnel Carrier 

(Wheeled APC), the basic version, was the subject of the research. The research work was aimed at analysis of the 

dynamic loads resulting from the deterministic inputs and driving on the selected types of surfaces generating random 

kinematic inputs. The personnel carrier service conditions, measuring apparatus, and testing methods will be 

described. The vertical accelerations of the selected points of the vehicle, and deflection of the prime and second 

suspension of the vehicle left side were measured. The time and the acceleration RMS value spectrum charts for the 

selected implementations will be presented. The cumulative statistics will be shown in the form of a table. The 

conclusions regarding the influence of the road surface on the personnel carrier driver's working comfort will be 

formulated. The assessment of the suspension quality will be included in the conclusions. Driving on the smooth 

surface is comfortable. However, the road surface worsening causes decreased proficiency sense until the exposure 

limit boundary is reached when the vehicle drives on a poor quality cobble road with 50 km/h speed. The vehicle basic 

version is not fitted with the seats for assault troops, therefore the influence of the road irregularities on the centre of 

mass of the body shell, and the driver's and commander's seats were determined. It is recommended to make further 

tests on the personnel carrier combat and special versions. 
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1. Introduction 

฀
)NDEPENDENTLY฀OF฀THE฀GUN฀TURRET�฀ARM AMENT฀ TYPE�฀AND฀ARM OUR�฀ THE฀BASIC฀TASK฀OF฀THE฀PERSONNEL฀

CARRIER฀ IS฀TO ฀ ENABLE฀THE฀CREW฀TO฀REACH฀AN฀ASS IGNED฀ REGION฀EFFICIENTLY฀AND฀CARRY฀OUT฀THE฀ORDERS�฀
$RIVING฀ COMFORT฀ SIGNIFICANTLY฀INFLU ENCE฀ THE฀M ENTAL฀ AND฀P HYSICAL฀ SOLDIERSg฀ STATE฀DURING฀M ILITARY฀
MISSIONS�฀"ESIDES฀DEGREE฀OF฀PROTEC TION�฀DRIVING฀COMFORT฀IS฀A฀SIGNIFICANT฀CRITERION฀OF฀ASSESSM ENT฀OF฀
THE฀GIVEN฀MEANS฀OF฀TRANSPORT�฀$URING฀OPERATI ONAL฀USE฀OF฀2/3/-!+฀7HEELED฀!0#฀UNDER฀VARIOUS ฀
TERRAIN฀CONDITIONS฀MANY฀DYNAMIC฀LOADS฀AFFECT฀THE฀VEHICLE�฀4HERE฀ARE฀THE฀FOLLOWING฀IMPACT฀SOURCES�฀

ENGINE฀�ROTATIONAL฀SPEED฀AND฀TORQUE฀FLUCTUATIONS	�฀
DRIVE฀SYSTEM฀�GEAR฀CHANGE�฀ACCELERATING฀AND฀BRAKING�฀CORNERING	�฀
ROAD฀SURFACE฀�IRREGULARITIES�฀SLOPE�฀ROAD฀ADHESION	�฀
CLEARING฀TERRAIN฀OBSTACLES�฀
ARMAMENT฀OPERATING฀�COMBAT฀VERSION	�฀
MISSILE฀IMPACT�฀MINE฀AND฀CHARGE฀EXPLOSIONS�฀

4HE฀TESTED฀VEHICLE฀DOES฀NOT฀TAKE฀PART฀IN฀COM BAT฀ACTIVITIES�฀ALTHOUGH฀IT฀IS฀EXPOSED฀TO฀THE฀LAST฀TWO฀
IMPACT฀SOURCES฀MENTIONED฀ABOVE฀DURING฀M ISSIONS฀IN฀UNSTABLE฀REGIONS�฀6IBRATIONS฀OF฀THE฀ARM OURED฀
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BODY฀ SHELL�฀ CAUSED฀ BY฀ KINEMATIC฀ INTERACTIONS฀ ASSOCIATED฀ WITH฀D RIVING฀ ON฀UNSU RFACED฀ ROADS�฀
WILDERNESS�฀NATURAL฀AND฀ARTIFICIAL฀OBS TACLES�฀SIGNIFICANTLY฀INFLUENCE฀THE฀SYSTEM S�฀CIRCUITS�฀AND฀UNITS ฀
OF฀ THE฀COM BAT฀ VEHICLE฀IN฀M OVEMENT�฀ DURING฀THE฀OPERATION฀LIFE฀OF฀THE฀PERSONNEL฀CARRIER�฀4HE฀
EXPOSURE฀ LEVELS฀M AINLY฀ DEPEND฀ON฀THE฀DRIVING฀SPEED�฀THE฀SUSPENSION฀DYNAM IC฀ PROPERTIES�฀AND฀
INTERACTION฀BETWEEN฀THE฀DRIVING฀SYSTEM฀AND฀THE฀ROAD฀SURFACE�฀
฀

฀

Fig. 1. Wheeled Armoured Personnel Carrier in basic version 

฀
2. Testing Methods and Measuring Apparatus 

฀
2/3/-!+฀�฀X฀�฀7 HEELED฀!0#�฀THE฀BASIC฀VERSION�฀WAS฀THE฀SUBJECT฀OF฀RESEARCH฀�&IG�฀�	�฀4HE฀

TESTS฀ INCLUDED฀ THE฀7HEELED฀!0#฀DYNAMIC฀ LOADS฀ANALYSIS฀FOR฀VARIOUS฀DRIVING฀SPEEDS฀ON฀THE฀ROADS฀
WITH฀VARIOUS฀ SURFACES�฀AND฀FOR฀DRIVING฀ON฀THE฀S INGLE฀ IRREGULARITIES�฀4HE฀EXPERIMENTAL฀ RESEARCH฀ON฀
RANDOM฀INPUTS฀WAS฀M ADE฀AT฀THE฀-ILITARY฀5NIVERSITY฀OF฀4ECHNOLOGY฀�-54	฀TESTING฀GROUND฀AND฀AT฀
THE฀SELECTED฀ROADS฀WITH฀THE฀FOLLOWING฀SURFACES�฀

THE฀GOOD฀QUALITY฀ASPHALT฀ROAD฀�THE฀-54฀INTERNAL฀ROAD	�฀
THE฀COBBLE฀ROAD฀�THE฀-54฀INTERNAL฀ROAD	�฀
THE฀GRAVEL฀ROAD฀�THE฀-54฀TESTING฀GROUND	�฀
AND฀THE฀TERRAIN฀ROAD฀�UNSURFACED	฀AT฀THE฀-54฀TESTING฀GROUND�฀

4HE฀MEASUREMENTS฀ FOR฀THE฀INDIVI DUAL฀ LANES฀WERE฀TAKEN฀FOR฀A฀SINGLE฀D RIVING฀DIRECTION�฀WITH฀A฀
CONSTANT฀ SPEED฀�&IG�฀�	�฀$URING฀THE฀M EASUREMENT฀PASSAGES฀THE฀DRIVER฀WAS฀KEEPING฀THE฀SET฀SPEED�฀
WAS฀ NOT฀SHIFTING฀THE฀GEAR฀AND฀WAS฀NOT฀CHANGING฀THE฀TIRE฀PRESSURE�฀)N฀ORDER฀TO฀VERIFY฀THE฀RESULT฀
REPEATABILITY฀THREE฀MEASUREMENTS฀WERE฀TAKEN฀FOR฀EACH฀MOVEMENT฀CONDITION�฀!DDITIONALLY�฀IN฀ORDER฀
TO฀ GET฀DATA฀ESPECIALLY฀USEFUL฀FOR฀THE฀NUM ERICAL฀ MODELS฀ VERIFICATION�฀THE฀M EASUREMENTS฀ FOR฀THE฀
DETERMINED฀ INPUTS฀WERE฀M ADE�฀ 4HE฀ MEASUREMENTS฀ WERE฀TAKEN฀AT฀THE฀IRREGULARITY฀WITH฀A฀TRIANGLE฀
PRISM฀PROFILE฀OF฀HEIGHT฀H฀�฀����฀M� ฀LENGTH฀,฀�฀�฀M �฀AND฀FOR฀THE฀COSINE฀IRREGULARITY฀OF฀HEIGHT฀H฀�฀
�����฀M฀AND฀LENGTH฀,฀�฀���฀M �฀LOCATED฀ON฀THE฀ASPHALT฀SURFACE�฀4HE฀M EASUREMENTS฀WERE฀TAKEN฀FOR฀
THE฀FOLLOWING฀SPEEDS�฀

AT฀THE฀ASPHALT฀ROAD�฀V฀�฀���฀���฀���฀���฀��฀KM�H�฀
AT฀THE฀COBBLE฀ROAD�฀V฀�฀���฀���฀���฀���฀��฀KM�H�฀
AT฀THE฀TESTING฀GROUND฀ROAD฀�WILDERNESS	�฀V฀�฀���฀���฀���฀��฀KM�H�฀

4HE฀ MEASUREMENT฀ SPEEDS฀WERE฀SELECTED฀ON฀ACCOUNT฀OF฀THE฀SAFETY฀AND฀LIM ITS฀ RESULTING฀ FROM฀
AVAILABLE฀RUN
UP฀AND฀STOP฀LANES฀FOR฀THE฀MEASUREMENTS฀FOR฀THE฀HIGHER฀SPEEDS�฀
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฀

Fig. 2. Armoured vehicle during experiment:: a) at the testing ground road (wilderness), b) at the cosine irregularity

$URING฀THE฀MEASUREMENTS฀THE฀FOLLOWING฀PARAMETERS฀WERE฀MEASURED�฀
ACCELERATIONS฀OF฀THE฀CENTRE฀OF฀MASS฀FOR฀THE฀THREE฀DIRECTIONS�฀
VERTICAL฀ACCELERATIONS฀FOR฀THE฀DRIVERgS฀SEAT�฀
VERTICAL฀ACCELERATIONS฀FOR฀THE฀COMMANDERgS฀SEAT�฀
VERTICAL฀ACCELERATIONS฀ON฀THE฀FLOOR฀UNDER฀THE฀DRIVERgS฀SEAT�฀
VERTICAL฀ACCELERATIONS฀OF฀THE฀VEHICLE฀FRONT฀AND฀BACK฀ON฀THE฀ROLL฀AXIS�฀
VERTICAL฀ACCELERATIONS฀OF฀THE฀VEHICLE฀LEFT฀AND฀RIGHT฀SIDES฀ON฀THE฀LATERAL฀AXIS�฀
VERTICAL฀ACCELERATIONS฀ON฀THE฀PRIME฀WISHBONE�฀
DYNAMIC฀DEFLECTION฀FOR฀THE฀PRIME฀AND฀SECOND฀SUSPENSION฀OF฀THE฀VEHICLE฀LEFT฀SIDE�฀

4HE฀VERTICAL฀DIRECTION฀CONCERNS฀THE฀ACCELEROMETERS฀POSITION฀WHEN฀THE฀VEHICLE฀IS฀NOT฀IN฀M OTION�฀AND฀
THE฀DIRECTION฀PERPENDICULAR฀TO฀THE฀VEHICLE฀ROLL฀AXIS฀WHEN฀THE฀VEHICLE฀MOVES�฀

$URING฀ THE฀M EASUREMENTS฀ THREE฀VARIOUS฀M EASUREMENT฀ SYSTEMS฀ WERE฀USED�฀(ALIKAN฀LOGGER�฀
0ULSE฀MULTIANALYSER฀AND฀$!1"OOK฀MEASUREMENT฀SET�฀4HE฀PERSONNEL฀CARRIER฀CREW฀AND ฀THE฀7HEELED฀
!0#฀DYNAMIC฀LOADS฀MEASUREMENTS฀WERE฀TAKEN฀WITH฀THE฀USE฀OF฀THE฀FOLLOWING฀TRANSDUCERS�฀

LINEAR฀ ACCELERATION฀THRE E
AXIS฀ TRANSDUCERS฀ WITH฀ $ELTA฀4RON฀PIEZOELECTRIC฀SENSORS ฀ AND฀
INDUCTIVE฀SENSORS�฀
ACCELERATION฀ SINGLE
AXIS฀ TRANSDUCERS฀WITH ฀ THE฀SENSORS฀AS฀M ENTIONED฀ ABOVE�฀! $8,฀
MICROMECHANICAL฀SENSORS�฀AND฀PIEZOELECTRIC฀AND฀INDUCTIVE฀SENSORS�฀
LINEAR฀DISPLACEMENT฀INDUCTIVE฀TRANSDUCERS฀�&IG�฀�A	�฀
THE฀VEHICLE฀SPEED฀OPTICAL฀TRANSDUCER฀�&IG�฀�B	�฀

Fig. 3. Location of sensors outside vehicle:a) linear displacement inductive sensor; b) the vehicle speed optical sensor ฀
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4HE฀LINEAR฀DISPLACEMENT฀SENSORS฀WERE฀MOUNTED฀ON฀THE฀PRIME฀AND฀SECOND฀SUSPENSION฀ON฀THE฀LEFT฀
SIDE�฀AND฀THE฀OPTICAL฀SENSOR฀WAS฀MOUNTED฀AT฀THE฀VEHICLE฀BACK฀�&IG�฀�	�฀4HE฀APPROPRIATE฀AM PLIFIERS฀
AND฀ THE฀RECORDING฀EQUIPM ENT฀WERE฀LOCATED฀INSIDE ฀ THE฀VEHICLE�฀4HE฀ACCELE RATION฀ TRANSDUCERS฀WERE฀
LOCATED฀INSIDE฀THE฀VEHICLE฀AT฀THE฀FOLLOWING฀PLACES฀�&IG�฀�	�฀

�	 AT฀THE฀DRIVER�MECHANICgS฀SEAT฀��	฀AND฀THE฀COMMANDERgS฀SEAT฀��	�฀
�	 AT฀THE฀PERSONNEL฀CARRIER฀CENTRE฀OF฀MASS฀�THREE
AXIS	฀��	�฀

AT฀THE฀ASSAULT฀TROOPSg฀COMPARTMENT฀���฀��฀�	�฀

฀

Fig. 4. Location of acceleration transcuders 

฀
3. The Experimental Research Results 

฀
4HE฀SELECTED฀TIME฀CHARTS฀FOR฀THE฀TESTED฀SURFACES�฀DRIVING฀SPEED S฀AND฀INPUTS฀ARE฀PRESENTED฀IN฀THE฀

PAPER�฀!DDITIONALLY�฀THE฀SETTING
UP฀FOR฀ALL฀VARIAN TS฀IS฀SHOWN฀IN฀THE฀FORM฀OF฀A฀TABLE�฀4HE฀TIM E฀CHARTS฀
FOR฀ THE฀VERTICAL฀ACCELERATIONS฀OF ฀ THE฀CENTRE฀OF฀MASS฀AND฀TH E฀DRIVER�฀FOR฀THE฀ASPHALT฀ROAD�฀WITH฀THE ฀
SPEED฀OF฀�� ฀KM�H�฀ ARE฀SHOWN฀IN฀&IG URE฀��฀-AXIMUM฀ACCELERATION฀RECORDED ฀ FOR฀THE฀VEHICLE฀BODY฀
SHELL฀IS฀����฀M�S��฀AT฀STANDARD฀DEVIATION฀����฀M�S��฀-UCH฀HIGHER฀ACCELERATIONS฀AFFECT฀THE฀DRIVER�฀4HE฀
FOLLOWING฀ ACCELERATIONS฀WERE฀RECORDED�฀M AXIMUM฀ ����฀M �S��฀ MINIMUM฀ n����฀M �S��฀ AT฀STAND ARD฀
DEVIATION฀ ����฀M �S��฀ 4HE฀M EASURED฀ VALUES฀ARE฀M ORE฀ THAN฀���฀TIM ES฀ HIGHER�฀ALTHOUGH฀THE฀
ACCELERATIONS฀ MEASURED฀ ON฀THE฀FLOOR฀UNDER฀THE฀DRIVERg S฀ SEAT฀DO฀NOT฀SIG NIFICANTLY฀ DIFFER฀FROM ฀ THE฀
ACCELERATIONS฀OF฀THE฀CENTRE฀OF฀M ASS฀�THE฀INFLUENCE฀OF฀THE฀LONGITUDINAL฀ANGULAR฀VIBRATIONS฀AT฀A฀SMALL฀
DISTANCE	�฀ 3UCH฀ BEHAVIOUR฀OF฀THE฀DRIVERg S฀ SEAT฀M AY฀ RESULT฀FROM ฀ THE฀SEAT฀SUSPENSION ฀ SYSTEM฀ PLAY�฀
HOWEVER฀ IT฀IS฀NECESS ARY฀ TO฀EXAMINE฀THE฀CAS E฀ BY฀M EANS฀ OF฀M EASUREMENTS฀ OF฀THE฀VEHICLE฀
REPRESENTATIVE฀SAMPLE�฀4HE฀BASIC฀STATISTICS฀FOR฀THE฀RANDOM฀INPUTS฀ARE฀PRESENTED฀IN฀4ABLES฀��฀��฀

Fig. 5. Time chart of acceleration for centre of mass, driver seat and floor under driver seat during experiment on 

asphalt surface with 50 km/h vehicle speed 
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Tab. 1. Statistical summary of acceleration values for asphalt and cobble surface 

฀ ฀ CENTRE฀OF฀MASS฀ DRIVER฀SEAT฀ FLOOR฀UNDER฀DRIVER฀SEAT฀

3URFACE฀ V฀
;KM�H=฀

A-!8฀
;M�S�=฀

A-).฀
;M�S�=

STD�฀
DEV�฀

;M�S�=

A-!8฀
;M�S�=

A-).฀
;M�S�=

STD�฀
DEV�฀

;M�S�=

A-!8฀
;M�S�=

A-).฀
;M�S�=฀

STD�฀
DEV�฀

;M�S�=฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀

��฀ ����฀ 
����฀ ���฀ ����฀ 
����฀ ����฀ ���฀ 
����฀ ����฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ���฀ ����฀ 
����฀ ����฀

��฀ ����฀ 
����฀ ���฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀

!SPHALT฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀ ����฀ 
���฀ ����฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀

��฀ ���฀ 
����฀ ����฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
���฀ ����฀ ����฀ 
����฀ ����฀

��฀ ����฀ 
����฀ ����฀ �����฀ 
����� ����฀ ����฀ 
����฀ ����฀

#OBBLE฀

��฀ ����฀ 
���฀ ����฀ �����฀ 
����� ����฀ ����฀ 
����฀ ����฀

฀

Tab. 2. Statistical summary of acceleration values for gravel and unsurfaced road 

฀ ฀ CENTRE฀OF฀MASS฀ DRIVER฀SEAT฀

3URFACE฀ V฀
;KM�H=฀

A-!8฀
;M�S�=฀

A-).฀
;M�S�=฀

STD�฀
DEV�฀

;M�S�=

A-!8฀
;M�S�=฀

A-).฀
;M�S�=฀

STD�฀
DEV�฀

;M�S�=฀
��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀
'RAVEL฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀

5NSURFACED฀ROAD฀฀

��฀ ����฀ 
����฀ ����฀ ����฀ 
����฀ ����฀

฀
4HE฀ SPECTRAL฀ANALYS IS฀OF฀ THE฀TIME฀CHARTS฀ FOR฀ACCELERATIONS฀AND฀DISPLACEM ENTS฀WAS฀MADE�฀4HE฀

FAST฀ &OURIER฀TRANSFORM ฀ ALGORITHM฀ IMPLEMENTED฀ IN฀-!4,!"฀ENVIRONM ENT฀ WAS฀USED฀AND฀2-3฀
VALUES฀OF฀ACCELERATIONS฀FOR฀���฀OCTAVE฀BANDS฀WITH฀TH E฀USE฀OF฀THE฀POWER฀DENSITY ฀SPECTRUM฀NUMERICAL฀
INTEGRATION฀ WERE฀DETERM INED�฀ 4HE฀ACCELERATIO N฀ 2-3฀VALUE฀SPECTRUM฀CHARTS฀WERE฀M ADE฀ FOR฀ ���฀
OCTAVE฀ MIDDLE฀ BANDS฀UP฀TO฀THE฀FREQUENCY฀OF฀��฀(Z�฀%XAM PLE฀ CHARTS฀FO R฀ THE฀ASPHALT฀SURFACE฀AT฀
VARIOUS฀DRIVING฀SPEEDS฀ARE฀PRESENTED฀IN฀&IG�฀��฀&OR฀THE฀ASPH ALT฀SURFACE�฀AT฀A฀LOW฀DRIVING฀SPEED฀�� �฀
KM�H	฀ THE฀COM FORT฀ BOUNDARY฀WAS฀NOT฀EXCEEDED�฀ 4HE฀ COMFORT฀ BOUNDARY฀WAS฀EXCEEDED฀WHEN฀THE฀
DRIVING฀ SPEED฀INCREASED฀UP฀TO฀��฀KM �H�฀ BUT฀THE฀FATIGUE
DECREASED฀PROFICIENCY฀BOUNDARY฀WAS฀NOT฀
EXCEEDED�฀฀

4HE฀ANALOGOUS฀CHARTS฀FOR฀ACCELERATIONS฀FOR฀THE฀COBBLE฀SURFACE฀ARE฀PRESENTED฀IN฀&IGURE฀��฀!S฀FOR฀
THE฀ASPHALT฀SURFACE�฀THE฀IMPLEMENTATIONS฀FOR฀THE฀VEHICLE฀SPEEDS฀OF฀��฀AND฀��฀KM�H฀ARE฀PRESENTED�฀)T฀
MAY฀BE฀OBSERVED฀THAT฀THE฀COM FORT฀BOUNDARY฀WAS฀EXCEEDED ฀FOR฀THE฀FREQUENCIES฀OF฀�฀AND฀�฀(Z�฀&OR฀
THE฀SPEED฀OF฀��฀KM�H฀THE฀COMFORT฀AND฀FATIGUE
DECREASED฀PROFICIENCY฀BOUNDARY฀WERE฀EXCEEDED�฀AND฀
FOR฀THE฀FREQUENCY฀OF฀��฀(Z฀THE฀EXPOSURE฀LIMIT฀BOUNDARY฀WAS฀EXCEEDED�฀
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Fig. 6. The acceleration RMS value spectrum chart for driver seat on asphalt surface 

Fig. 7. The acceleration RMS value spectrum chart for driver seat on cobble surface 

4HE฀ CHARTS฀F OR฀ THE฀VERTICAL฀ACCELERATIONS฀FOR฀TH E฀ CENTRE฀OF฀M ASS฀ AND฀THE฀DRIVERg S฀ SEAT�฀AT฀TH E฀
SPEED฀OF฀��฀KM �H�฀FOR฀A฀SINGLE฀IRRE GULARITY฀�THE฀TRIANGLE฀PRISM	�฀ARE฀SHOWN฀IN฀&IGURE฀��฀!S฀FOR฀THE฀
PASSAGES฀ON฀VARIOUS฀ROAD฀SURFACES฀�ASPHALT�฀COBBLE�฀GRAVEL�฀UNSURFACED	�฀IT฀MAY฀BE฀OBSERVED฀THAT฀THE฀
EXTREME฀VALUES฀OF฀THE฀ACCELERATIONS฀AND฀THE฀STAN DARD฀DEVIATION฀ARE฀MUCH฀HIGHER฀FOR฀THE฀DRIVER฀TH AN฀
FOR฀THE฀CENTRE฀OF฀MASS�฀-AXIMUM฀ACCELERATION฀OF฀THE฀CENTRE฀OF฀MASS฀IS฀����฀M�S�฀AT฀THE฀MINIMUM฀IS฀
n����฀M�S��฀&OR฀THE฀DRIVERgS฀SEAT฀THE฀VALUES฀ARE฀�����฀AND฀n�����฀M �S�฀RESPECTIVELY�฀4HE฀SETTING
UP฀
FOR฀EXTREME฀ACCELERATIONS฀FOR฀THE฀O THER฀VEHICLE฀SPEEDS�฀TAKING฀INTO฀CONSIDERATION฀THE฀ACCELERATIONS฀
FOR฀THE฀FLOOR฀UNDER฀THE฀DRIVERgS฀SEAT�฀IS฀SHOWN฀IN฀4ABLE฀��฀4HE฀ANALOGOUS฀SETTING
UP฀FOR฀THE฀PASSAGES ฀
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OVER฀A฀SINGLE฀OBSTACLE฀WITH฀A฀COSINE฀PROFILE฀IS฀SHOWN฀ALSO฀IN฀4ABLE฀�� ฀4HE฀VERTICAL฀ACCELERATIONS฀FOR฀
THE฀CENTRE฀OF฀MASS฀ARE฀SIGNED฀WITH฀3-฀SYM BOL�฀ THE฀ACCELERATIONS฀FOR฀TH E฀DRIVERgS฀ SEAT฀ARE฀SIGNED฀
WITH฀+�฀AND฀THE฀VERTICAL฀ACCELERATIONS฀FOR฀THE฀FLOOR฀UNDER฀THE฀DRIVERgS฀SEAT฀�฀WITH฀0+�฀฀

฀

฀
Fig. 8. Time chart of acceleration of centre of mass, driver seat and floor under driver seat for single irregularity (the 

triangle prism) 

Tab. 3. Statistical summary of acceleration values for a single irregularity 
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4HE฀ROAD฀AVAILABILITY฀LIMITED฀THE฀SCOPE฀OF฀THE฀EXPERIM ENTAL฀RESEARCH�฀/N฀THIS฀ACCOUNT฀�AND฀FOR฀
THE฀THIRD฀PERSONSg฀SAFETY฀DURING฀THE฀TESTS	฀M AXIMUM฀SPEEDS฀WERE฀LIMITED�฀7ITHIN฀THE฀FRAMEWORK฀OF฀
THE฀RESEARCH฀THE฀SIMULATIONS฀FOR฀WIDER฀SPEED฀RANGES฀WERE฀MADE�฀%XAMPLE฀RESULTS฀FOR฀THE฀VERY฀GOO D฀
QUALITY฀ ASPHALT฀ SURFACES฀ARE฀SHOWN฀IN฀&IGURE฀ ��฀ 4HE฀COM FORT฀ BOUNDARY฀WAS฀NOT฀EXCEEDED฀WHAT฀
INDICATES฀ COMFORTABLE฀ DRIVING฀COND ITIONS�฀ 4HE฀SIM ULATION฀ TESTS฀WITH IN฀ A฀WIDER฀RANGE฀WILL฀BE฀
PRESENTED฀IN฀A฀SEPARATE฀PAPER�฀

Experimental Research on the Dynamic Loads of the Wheeled Armoured Personnel Carrier 
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฀
Fig. 9. The acceleration RMS value spectrum chart for driver seat – simulation, parameters: Gw=0.000006 m3,

w=2.18

3. Final Conclusions 

฀
/N฀ACCOUNT฀OF฀THE฀TEST฀LIMITATION฀TO฀A฀SINGLE฀PERSONNEL฀CARRIER฀THE฀TESTS฀WERE฀THE฀DIAGNOSTIC฀ONES�฀

)N฀ ORDER฀TO฀GET฀M ORE฀ INFORMATION฀ ABOUT฀THE฀DYNAM IC฀ IMPACTS฀ ON฀THE฀ PERSONNEL฀CARRIER฀CREW฀IT฀IS฀
RECOMMENDED฀TO฀TEST฀SEVERAL฀VEHICLES฀OF฀EVERY฀CARRIER฀TYPE�฀(OWEVER�฀THE฀TEST฀RESULTS฀ANALYSIS฀MAKE฀
IT฀POSSIBLE฀TO฀FORMULATE฀THE฀FOLLOWING฀CONCLUSIONS�฀

4HE฀ PERSONNEL฀ CARRIER฀PROVIDES฀A฀HIGH฀DRIV ING฀ COMFORT฀ DURING฀DRIV ING฀ ON฀THE฀GOOD฀QUALITY ฀
ASPHALT฀SURFACES�฀
$URING฀ THE฀PERSONNEL฀CARRIER฀M OVEMENT฀ ON฀THE฀POOR฀QUALITY฀ASPHALT฀SU RFACES฀ 2-3฀VALUES฀OF฀
ACCELERATIONS฀ARE฀MUCH฀HIGHER฀THAN฀FOR฀THE฀ GOOD฀ONES�฀4HE฀COM FORT฀BOUNDARY฀EXCEEDING฀TAKES฀
PLACE฀ ALREADY฀AT฀THE฀SPEED฀OF฀��฀KM �H�฀ &OR฀THE฀HIGHER฀DRIVING฀SPEEDS฀THE฀FATIGUE
DECREASED฀
PROFICIENCY฀BOUNDARY฀EXCEEDING฀TAKES฀PLACE�฀TOO�฀
&OR฀ THE฀COB BLE฀ SURFACES฀THE฀FATIGUE
DECREASED ฀ PROFICIENCY฀BOUNDARY฀EXCEEDING฀ALREADY฀TAKES฀
PLACE฀AT฀THE฀SPEED฀OF฀��฀KM �H�฀!LONG฀WITH฀THE฀SP EED฀INCREASE฀2-3฀VALUES฀INCREASE฀TO O�฀AND฀AT฀
THE฀SPEED฀OF฀��฀KM�H฀THE฀VALUES฀EXCEED฀THE฀EXPOSURE
LIMIT฀BOUNDARY�฀
7HEN฀ THE฀PERSONNEL฀CARRIER฀D RIVES฀ ON฀ THE฀POOR฀SURFACES฀�THE฀UNSURFACED ฀ ROADS฀�฀TH E฀ TESTING฀
GROUND	฀ THE฀DYNAM IC฀ LOADS฀ WITH฀THE฀VALUES฀EXCEEDING฀TH E฀ FATIGUE
DECREASED฀PRO FICIENCY฀
BOUNDARY฀ARE฀BEING฀GENERATED�฀WHAT฀NEGATIVELY฀INFLUENCES฀THE฀DRIVING฀COMFORT�
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