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  Abstract : 

 

 دساعت ًَٔزخت ٔحطٕٚش اَظًت انغٛطشة انزكٛت ػهٗ يُظٕياث انخؼهٛق فٙ انًشكباث

 

ـ ٔانز٘ حى اعخبذال انُابط انحهضَٔٙ باٌ ػًهٛت )انًُزخت,انًحاكاث ٔانغٛطشة نًُٕرج سبغ انغٛاسة انخطٙ نًُظٕيت انغٛطشة انفؼانت( نهًُٕرج انًقخشذ 

م رنك انًُٕرج حٓذف )َابط ْٕائٙ( يٍ َٕع )َٛشٕيٕسا( ٔ )يخًذ ْٛذسٔنٛكٙ( يغ اعخخذاو )يشغم انٙ ْٕائٙ( ٔانٕصٕل انٗ انًؼادنت انشٚاظٛت انُٓائٛت انخٙ حًث

فعم اعخدابت نخهك انًُظٕيت يٍ حٛث ححقٛق افعم )حًم,قٛادة يشٚحت ٔ بانذسخت الأنٗ انٗ انٕصٕل انٗ )يُظٕيت حؼهٛق ركٛت( انغشض يُٓا ْٕ انحصٕل ػهٗ ا

)انُابط انحهضَٔٙ,انًخًذ انٓٛذسٔنٛكٙ  اعخقشاسّٚ خٛذة( نهغٛاسة يٍ خلال حهك انًُظٕيت ٔيقاسَت حهك الاعخدابت يغ يُظٕياث انخؼهٛق انخقهٛذٚت ٔانخٙ حغخخذو

نُاحدت يٍ خلال حأثش انغٛاسة بظشٔف انطشٚق كًؼٛاس فٙ ػًهٛت اعخخلاص انُخائح يٍ ْزِ انشعانت يغ اعخخذاو ٔانًشغم الانٙ( حٛث حى اػخًاد اصاحت خغى انغٛاسة ا

فٙ انًُٕرج انًقخشذ ٔانًُٕرج انخقهٛذ٘ ٔكزنك حى اعخخذاو َفظ  َفظ انؼٕايم انًغخخذيت فٙ ػًهٛت ظبػ َظاو انغٛطشة يٍ َٕع )انخُاعبٙ,انخكايهٙ,انخفاظهٙ(

قٛاط انثٕابج نهًُٕرج انًقخشذ ٔانًُٕرج انخقهٛذ٘)اندغأة نهُٕابط,يؼايم انخخًٛذ نهًخًذ  حى نًُارج ػُذيا اعخخذاو َظاو عٛطشة )انًُطق انعبابٙ(انقٕاػذ فٙ كم ا

انثٕابج حى اعخخذايٓا فٙ ػًهٛت  ٔبؼذ اعخخشاج كافت قٛىاعخخذاو غشٚقخٍٛ )ػًهٛت َٔظشٚت(  انٓٛذسٔنٛكٙ,اندغأة نلاغاس ٔيؼايم انخخًٛذ نلاغاس( ػًهٛا ٔرنك يٍ خلال 

. شَايح انًاحلاب ٔ انغًٕٛنُك انًحاكاث انًطهٕبت لاعخخشاج انُخائح انُٓائٛت نهًُٕرج انًقخشذ ٔانًُٕرج انخقهٛذ٘ ْٔٙ الاصاحت انخاصت بدغى انغٛاسة ٔرنك باعخخذاو ب

 يٍ َٕع خحكىانأداء أفعم يٍ ٔحذاث  ٚؼطٙ انعبابٙانخحكى انًُطقٙ  اٌ أخشٖ, ثبج يٍ َاحٛت .انًُٕرج انخقهٛذ٘ٚظٓش ًَٕرج انخؼهٛق انُشػ أداء أفعم يٍ الأداء 

                                                                                                                                                               انقٛاعٛت  )انخُاعبٙ,انخكايهٙ,انخفاظهٙ(

  

 

A Study, Modelling and Control of Smart Suspension System 

 

The process of (modeling, simulation and control of linear quarter car active suspension system) is the proposed 

model in which the coil spring was replaced by air spring of the type of Nishimura and hydraulic damper with the use 

of air actuator. As a result, the final mathematical equation has been obtained. This equation would represent the 

mathematical model of the mechanical proposed system. The aim of this research study is to obtain smart suspension 

system that could achieve a better response for the system. The governing parameters of this process are handling, rid 

comfort and stability of the car. 

The resulting response would be compared to the response to the classical suspension system which is using coil 

spring, hydraulic damper, and actuator. The vehicle body displacement that is produced due to the vehicle effect of 

road circumstances has been adopted as a standard in obtaining the results. The same factors (parameters) which are 

used in the process of setting control system (tuning) of type (PID) in the proposed type and classical type. The same 

rules are used in the all types when the control system of the type fuzzy controller is used. To have results more 

accurate, two methods are followed up to gain the equivalent stiffness of air spring. 

Two methods were proposed to find the following parameters (stiffness of spring, coefficient of damping of 

hydraulic damper and stiffness and coefficient of damping of tires), which are experimental method and theoretical 

method, then they are used in simulation process to obtain final results for the proposed model by using Matlab and 

Simulink program.  

 


