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Abstract — The frame is an important part in a Two Wheeler and it carries the load acting on the vehicle. So it must be strong
enough to resist the shock, twist, vibration and other stresses. In vehicle frame different types of failure occur due to static
and dynamic loading conditions. Natural frequency, damping and mode shapes are the inherent structural properties and
can be found out by modal analysis.

The objective of thesis is to analysis of double cradle frame under rider weight case and engine weight case and

comparison of both existing and modified double cradle frame in static structural analysis by using Solid Work 2015
simulation module.

Our goal is to minimize the effect of these vibrations, because while it is undesirable, vibration is unavoidable. The
dynamic characteristics of the two wheeler chassis such as the natural frequency and mode shape will determine by using
finite element (FEM) method in Solid Work 2015 frequency analysis.

Author will be taking ideal procedure for improve strength of chassis with respect to stability and comparison
result of both existing and modified chassis.

Index Terms — Stress, Rigidity, Bike Chassis, Natural Frequency, Structure.

. INTRODUCTION
The frame is a skeleton upon which parts like gearbox and engine are mounted. So it is very important

that the frame should not buckle on uneven road surface. Also it should not be transmitted distortion to the
body. Two wheeler frames can be made of steel, aluminium or an alloy. Mostly the frame is consisting of
hollow tube. If the natural frequency of two wheeler frame is coincides with excitation frequency then the
resonance will occur. Due to resonance the frame will undergo dangerously large oscillation, which may lead
excessive deflection and failure. To solve these problems, experimental modal analysis is very essential.
Natural frequency, damping and mode shapes are the inherent structural properties and can be found out by
experimental modal analysis.

Experimental Modal analysis (EMA) is the process of determining the modal parameters of a structure
for all modes in the frequency range of interest. The main purpose of this thesis is to find out natural frequency,
damping and mode shape of two wheeler frame using experimental modal analysis. A chassis consists of an
internal framework that supports a man-made object. It is analogous to an animal's skeleton. An example of
a chassis is the under part of a motor vehicle. That mass or weight reduction is an important issue in automotive
industry. Chassis is a prominent structure for a moped body, which takes the loads during serious accidents,

costly recalls; chassis also has an impact on product image.
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11.CAD MODELING OF MODIFIED DOUBLE CRADLE FRAME FOR STRENGTH

As shown in Figure 1 to 4, there are different orientations of Modified Double Cradle Frame as isometric

view, front view, top view and side view.
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Fig.1 Isometric view of Modified Double Cradle Frame
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Fig.2 Front view of Modified Double Cradle Frame
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Fig.3 Top view of Modified Double Cradle Frame
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Fig.4 Side view of Modified Double Cradle Frame

111. STRUCTURAL ANALYSIS OF MODIFY DOUBLE CRADLE FRAME

1IV. BASIC STEPS OF FEA ANALYSIS FOR MODIFY DOUBLE CRADLE FRAME

(1) Preprocessing: defining the problem
The major steps in preprocessing are

0] define key points/lines/areas/volumes,
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(i) define element type and material/geometric properties,

(iii) Mesh lines/areas/ volumes as required. The amount of detail required will depend on the

dimensionality of the analysis, i.e., 1D, 2D, ax symmetric, and 3D.
(2) Solution: assigning loads, constraints, and solving

Here, it is necessary to specify the loads (point or pressure), constraints (translational and rotational), and

finally solve the resulting set of equations.

(3) Post processing: further processing and viewing of the results
In this stage one may wish to see

Q) lists of nodal displacements,

(i)  element forces and moments,

(iii)  deflection plots, and

(iv) Stress contour diagrams or temperature maps.

Step-1 Pre-processing

1) First Prepare Parts in Solidworks 2015.
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Fig. 5 Geometry of Modify Double Cradle Frame using static analysis
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2) Check the Geometry for Meshing.
3) Apply Material for Each Component

Table 1 Pipe Steel (Alloy Steel) Material Properties

Elastic Modulus 210000 N/mm?
Poisson’s Ratio 0.28

Shear Modulus 79000 N/mm?
Mass Density 7700 kg/m3

Tensile Strength 723.83 N/mm?

Yield Strength 620.42 N/mm?
Thermal Expansion Coefficient 1.3x10° /K
Thermal Conductivity 50 W/(m.K)
Specific Heat 460 J/(kg.K)

4) Create mesh.

Solid mesh (Beam mesh) which is programme generated.
Fine Meshing is apply

No. of Nodes:- 389

No. of Elements:- 348
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Fig. 6 Meshing of Modify Double Cradle Frame using static analysis
5) DEFINE BOUNDRY CONDITION

Apply fixed support at base of frame where it is stand. There is not movement in X,Y and Z Linear and
Rotational.Frame is fixed at base stand so takes as fixed boundary condition
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Fig. 7 Boundary condition of Modify Double Cradle Frame using static analysis
APPLY FORCE

Force magnitude on upper seat frame is 1500N. (Consider weight on seat is 150kgf)

Force magnitude on base frame where engine located is 600N (Consider weight of engine is 60kgf)
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Fig. 8 Force applying on Modify Double Cradle Frame
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RESULTS OF ANALYSIS

EQUIVALENT STRESS FOR STATIC ANNALYSIS
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Fig. 9 Von mises Stress analysis of Modify Double Cradle Frame
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Fig. 10 Deformation of Modify Double Cradle Frame

Table 2 Result
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Material Von mises stress Total Deflection
(MPa) (mm)
Alloy Steel 192.99 8.09647

(Pipe Steel)

COMPARISON OF BOTH RESULT OF EXISTING AND MODIFY FRAME

Table 3 Comparison of Result

Von mises stress

Total Deflection

(MPa) (mm)
Existing Frame 192.99 8.09647
Modify Frame 231.71 5.19661

As shown Table 3 which contain comparison of both result of existing frame and modify frame von mises
stress will be increase from 192.99MPa to 231.71 MPa but major changes in deflection of frame from 8 mm
to 5.1 mm so it should reduce deflection by 35.84%.
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I11. CONCLUSION
Analysis has been completed for doing static and modal analysis of the two-two wheeler chassis of

double Cradle Frame meeting all international standards of safety. The chassis with same material is
performing better with a satisfying amount of deflection reduction.

As per ergonomic consideration there was change in existing frame with respect to strength and
reduced deflection of frame.

Comparison of both result of existing frame and modify frame von mises stress will be increase from
192.99MPato 231.71 MPa but major changes in deflection of frame from 8 mmto 5.1 mm so it should reduce
deflection by 35.84%.
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