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ABSTRACT 
The truck chassis is the backbone of the vehicle and is integrated with the main truck component systems such as the axles, 
suspension, power train, cab and trailer. The truck chassis has been loaded by static, dynamic and also cyclic loading. Static 
loading comes from the weight of cabin, its contents and passengers. The movement of truck affects a dynamic loading to the 
chassis. The vibration of engines and the roughness of roads give a cyclic loading. The existing truck chassis design is 
normally designed based on static analysis. The emphasis of design is on the strength of structure to support the loading placed 
upon it. This paper primarily focuses on numerical and experimental investigates the load carrying and the stress induced in 
the composite C-section chassis. The stress and deformation in the chassis with respect to the steel material to the performance 
analysis.    
Keywords: Composite Chassis, experimental testing, stress analysis, deformation. 

1. INTRODUCTION 
Chassis is a French term and was initially used to denote the frame parts or Basic Structure of the vehicle. It is the back 
bone of the vehicle. A vehicle without body is called Chassis. The components of the vehicle like Power plant, 
Transmission System, Axles, Wheels and Tyres, Suspension, Controlling Systems like Braking, Steering etc., and also 
electrical system parts are mounted on the Chassis frame. It is the main mounting for all the components including the 
body. The light weighting potential of aluminum can be exploited in all the different automobile chassis types: Frame 
Chassis: The ladder frame with two straight longitudinal beams interlinked by several cross members is the oldest and 
simplest forms of all automotive chassis designs [1]. In the perimeter frame, the middle section of the longitudinal 
beams was displaced outboard of the front and rear rails. This design allows for a lower floor pan, and therefore a lower 
overall vehicle height. A perimeter frame design offers more comfortable seating positions and higher safety in case of 
a side impact. On the other hand, the transition areas from front to rear reduce the beam and torsion stiffness of the 
chassis. The perimeter frame is still used today on full frame cars, i.e. many SUVs [3-9]. 
 

2. NUMERICAL ANALYSIS OF COMPOSITE CHASSIS LINKS USING MAT LAB 
The calculation for the stress subjected to the load condition are done in-term of  global stiffness matrix, is assembled 
from, four by four element stiffness matrices with components as given by equation. The assembled stiffness matrix, 
and vertical deflection, for the truck chassis beams can be carried by a straight forward modification of the matlab 
algorithm .And the result of the stress in link are plotted as shown in the figures below. 

 
Figure: stress vs strain for composite chassis in link-1and 2A 
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 Figure: stress vs strain for composite chassis in link-2B, 3A and 3B 

3. EXPERIMENTAL TESTING  
The composites used for the analysis will be tested to determine material properties. The outlined procedure will be 
performed in accordance with ASTM standards. The results of the testing will be discussed, and the corresponding 
engineering properties of the composite chassis will be determined. This standard deals with standard test methods for 
tensile properties of polymer matrix composite materials. These standards designate the apparatus to be used as well as 
the testing procedures. They composite carbon-fiber fabric with a density of 197 gsm. Tensile tests were completed to 
estimate accurate material properties for the 8-ply 0-90 coupons.  

 
        Figure: Testing of the chassis  

 
Resin was pushed into the carbon-fiber fabric, smoothed, and then covered with a vacuum bag for 24 hours to remove 
the resin. There was a malfunction with the vacuum bag during this process that resulted in a heavy resin layer on the 
surface of the composite that required sanding. Upon curing, the plate was cut into fifteen ten inch by one inch coupons 
(10”x1”) for tensile testing analysis. Five coupons were made for each orientation: zero degrees, ninety degrees and 
forty-five degrees. The cross sections of these coupons showed little to no instances of voids; however, due to the hand 
layup process, extra resin may have deteriorated. The experimental testing for the tensile and compression is done 
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according the standard as shown in figure. And the Composite chassis specimen dimensions and chemical composition 
are given below in the figure. 

   
Figure: Manufacture model of chassis 

 
Tensile and compression tests were conducted according to the ASTM standards .Eleven samples were tested with 
strain gages. Each sample comprised eight woven bi-directional layers, all of which were oriented the same direction. 
Samples were cut from the material at zero-, forty-five- and ninety-degree orientations for testing to gather the relevant 
material data. The samples had average geometric properties shown in Table 8. The width and thickness of each test 
coupon was measured at five locations in each specimen as shown in Figure 20. The specimens were tabbed as 
described previously, and tested with the Instron load frame. The geometric and stress details of each specimen are 
detailed are shown in the figure. 

  
Figure: stress vs strain for composite chassis in link-2A and 2B 

 

  

 
Figure: stress vs strain for composite chassis in link-1,3A and 3B 

4.       RESULT & DISCUSSION 
The deformation and stress distribution pattern for the C-channel cross section is obtained for the composite chassis. 
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The various plots obtained for the various links represent the deformation plot for the C-channel cross section. The 
stress distribution for the Box-cross section for the different materials is shown in Fig 10,12 The numerical results of 
stress distribution and deformation computed using equation. The stress distribution and deformation values for 
materials and cross section of different materials and compared with the analytical values. It can be inferred from the 
tabulation that the magnitudes of the deformation and stress are very closer to numerical results in comparison with the 
experimental results. The magnitude of stress and deformation of steel are greater when compared to other polymer 
composites. When compared with C cross section induces very low stress and deformation. S-Glass. Epoxy material of 
C cross section as high stress and deformation when compare to c cross section. The deformation and stress distribution 
curve for the analysis performed on various cross sections with different materials like steel and S-Glass Epoxy 
composite. From the above curve it is clear that S-Glass Epoxy polymeric composite induces low level of deformation 
and stress distribution when compared with steel.  

5.  CONCLUSIONS 
To observe the all results and to compare the polymeric composite heavy vehicle chassis and steel heavy vehicle chassis 
with respect to weight, stiffness and strength. By employing a polymeric composite heavy vehicle chassis for the same 
load carrying capacity, there is a reduction in weight of 73%~80%, natural frequency of polymeric composite heavy 
vehicle chassis are 32%~54% higher than steel chassis and 66~78% stiffer than the steel chassis. Present used material 
for chassis is steel. I have considered polymeric composites Carbon/Epoxy, E-glass/Epoxy and S-glass /Epoxy for 
chassis material. Based on the results, it was inferred that carbon/epoxy polymeric composite heavy vehicle chassis C-
SECTION chassis has superior strength and stiffness and lesser in weight compared to steel and other polymeric 
composite materials and other cross sections considered in this investigation. From the results, it is observed that the 
polymeric composite heavy vehicle chassis is lighter and more economical than the conventional steel chassis with 
similar design specifications. 
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