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Abstract 

 

The main objective of this research is to find the global stiffness of the car frame subjected to considered boundary conditions by 

CAE simulations. The stiffness of car frame varies with boundary conditions and it affects the ride comfort of the passengers. The 

present study involves the finite element modelling (FEM) of car chassis and performing the optimization to find the design changes 

like bulk heads and reinforcements, on the chassis depending on the road load condition input. The FEM Modeling is done by pre-

processing. Nastran is used as a solver, to validate the modal frequency and model shape of the chassis. Testing can be done by 

virtually. To evaluate the results and to validate the design modification of the frame. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

The chassis is the framework of any vehicle. The suspension, steering, and drive train components such as engine, transmission, 

and final drive components are mounted to the chassis. The chassis would have to be strong and rigid platform to support the 

suspension components. Furthermore, the constructions of today are vehicles require the use of many different materials. Chassis 

of go-kart is not much different from normal car chassis; in fact, it is much less complicated. The different in size and weight make 

go-kart chassis much easier to design and construct. A typical dictionary definition of chassis usually includes terms such as 

framework on which body or working parts of a vehicle, radio or television are built. There are three basic design used today: 

frame, unit body, and space frame construction. The frame construction usually consists of channel-shaped steel beams welded 

and fastened together. The frame (chassis) of vehicle will supports all the running gear mounted on it, it also including the engine, 

transmission, rear axle assembly (if rear wheel drive), and all the suspension components. The type of frame construction that is 

referred to as full frame, is so complete that most karts can usually be driven without the body. Ladder frame is common for the 

type of perimeter frame where the transversely (lateral) connected members are straight across. As ladder frame sample where 

viewed with the body removed. The frame resembled a ladder viewed from top. Perimeter frame consists of welded or riveted 

frame members around the entire perimeter of the body. The frame members will provide support underneath the sides as well as 

for the suspension and suspension components. Stub-type frame is a partial frame often used on unit-body vehicle, a type of vehicle 

construction, first used by the Budd Company of Troy, Michigan, that does not use a separate frame. The body is built strong 

enough to support the engine and the power train, as well as the suspension and steering system. The outside body panels are part 

of the structure to support the power train and suspension components. It is also called cradle. The Unit-Body Construction is 

sometimes referred as unibody that is designed in such a way that the body is combined with the structure of the frame. The body 

itself also supports the engine and driveline components, as well as the suspension and steering components. The body is composed 

of many individual stamped steel panels welded together. The strength of this type of construction lines is in the shape of the 

assembly. The arrangement of parts to be jointed or formed not only provides sufficient strength to withstand high stress but also 

the stability of the vehicle during any performances. The typical vehicle uses 300 separate and different stamped steel panes that 

are spot-welded to form a vehicle`s body.  

II. LITERATURE REVIEW 

A. Hari Kumar.said that the objective is to find out best material and most suitable cross-section for an Eicher E2 TATA Truck 

ladder chassis with the constraints of maximum shear stress, equivalent stress and deflection of the chassis under maximum load 

condition. In present the Ladder chassis which are uses for making buses and trucks are C and I cross section type, which are made 

of Steel alloy (Austenitic). In India number of passenger’s travel in the bus is not uniform, excess passengers are travelling in the 
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buses daily due to which there are always possibilities of being failure/fracture in the chassis/frame. Therefore,Chassis with high 

strength cross section is needed to minimize the failuresincluding factor of safety in design. In the present work, we have taken 

higher strength as the main issue, so the dimensions of an existing vehicle chassis of a TATA Eicher E2 (Model no.11.10) Truck 

is taken for analysis with materials namely ASTM A710 Steel, ASTM A302 Alloy Steel and Aluminum Alloy 6063-T6 subjected 

to the same load. The different vehicle chassis have been modelled by considering three different cross-sections namelyC,I and 

Rectangular Box (Hollow) type cross sections. Vijay Kumar V said that it should be rigid enough to withstand the shock, twist, 

vibration and other stresses. Along with strength, an important consideration in chassis design is to have adequate bending stiffness 

for better handling characteristics. So, strength and stiffness are two important criteria for the design of the chassis. This is the 

work performed towards the static structural analysis of the truck chassis. N Siva Nagaraju said that in modern era auto mobile 

chassis is in important load barring member and it plays an important role of seating an auto mobile body. In present case an 

analysis is going to be performed on an existing model of an INNOVA 2.5V car chassis model. Initially drawings will be taken for 

all views by using reverse engineering concepts, then by using those drawing model will be developed by using latest modelling 

software’s to draw the INNOVA CAR CHASSIS FRAME with Two different cross section namely Rectangular and C-type 

models, then model will be saved in IGES format, and same will be imported into FEA software like ANSYS, Static analysis can 

be performed at loads and boundary conditions will be applied as per technical and practical conditions and then results. Srinidhi 

Rao (4) says that the chassis was done using structural steel material. By performing the analysis first six nonzero natural 

frequencies and their corresponding mode shapes were extracted and observed that the second natural frequency of the chassis was 

close to the engine excitation frequency at idling condition, and the fifth natural frequency was close to the engine excitation 

frequency at high-speed cruising condition. Thus, the chassis may experience structural resonance at these conditions. So, the 

frame design was optimized to obtain the natural frequencies in the desired range, and avoid the possibility of resonance. A 

harmonic response analysis was done on the original and optimized chassis to check the response under a harmonic force. 

III. MODELLING AND ANALYSIS OF EXISTING CHASSIS  

Static stiffness tests are normally carried out either as body-in-white or complete car condition. Specialized test rigs fabricated 

using a welded steel frame, are required for the experimental determination of static stiffness of an auto body. The rig comprises a 

floor mounted base frame, to which four columns are attached to support the front and rear of the auto body via the wheel hubs 

and hold it stationary. Fabricating such static rigs is expensive, particularly when friction and linearity must be managed 

appropriately. Typically; test rigs have the flexibility to accommodate testing auto bodies with different body styles and to conduct 

both torsion and bending tests. The torsion and bending load cases are simulated either by applying loads (force/torque) or by 

applying displacements. Historically, dial indicators were positioned at selected locations along the rig to measure the auto body’s 

deflections. The dial indicators ‘deflection readings are obtained during the load/displacement application. In a modern test, dial 

indicators are replaced by LVDTs or laser diode displacement transducers. Existing Chassis torsion mode is observed at 24.3 Hz, 

we could see the torsion mode behaviour observed at the front and rear end which is termed as global mode.as show in figure 1 to 

3. 

 
Fig. 1: Existing Chassis Torsion Mode (ISO) 
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Fig. 2: Existing Chassis Torsion Mode (Front View) 

 
Fig. 3: Existing Chassis Torsion Mode (Side View) 

 Existing Chassis lateral mode is observed at 27.5 Hz, we could see the lateral mode behaviour observed at the front and rear end 

which is termed as global mode.as show in figure 4 to 6. 

 
Fig. 4: Existing Chassis Lateral Mode (ISO) 
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Fig. 5: Existing Chassis Lateral Mode (Front View) 

 
Fig. 6: Existing Chassis Lateral Mode (Top View) 

IV. CONCLUSION 

In the model of chassis, we have observed high strain energy concentration at front, Mid, Rear Rail which intern affecting the 

mounting point stiffness over the global mode frequency range. Prediction of high deflection region with Normal modes load case 

and the development of bulk heads is done to improve the stiffness of chassis where the static and dynamic stiffness improvement 

has been observed. After reviewed the literature review it is obvious that all the researchers worked on the ladder chassis for heavy 

vehicles like trucks and buses. Only few researchers have done dynamic analysis on the ladder chassis for passenger vehicles and 

design optimization carried. 
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