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Automotive Chassis is a skeletal frame which is an Important part of an automobile which
should be rigid enough to withstand the shock, twist, vibrations and other stresses. A Stiffener is
added to the chassis frame which consist of side members attached with series of cross members
to have adequate bending stiffness for better handling characteristics. Design of chassis can be
done in the modeling Software CATIA V5 R20 Structural Analysis and Model Analysis will be
done on the chassis frame using ANSYS 14.0. This thesis deals with the analysis of chassis
frame for improving its payload by adding stiffener.
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INTRODUCTION

Chassis is a French term and was initially
used to denote the frame parts or Basic
Structure of the vehicle Chassis is the back
bone of the vehicle. A vehicle with out body
is called Chassis. The components of the
vehicle like Power plant(Engine),
Transmission System(gear box), Axles,
Wheels and Tires, Suspension System,
Controlling System (Braking), Steering etc

TYPES OF CHASSIS FRAMES
There are three types of frames

1. Conventional frame
2. Integral frame
3. Semi-integral frame
Conventional Frame: It has two long side

members and 5 to 6 cross members joined
together with the help of rivets and bolts. The
frame sections are used generally.

a. Channel Section - Good resistance to
bending

b. Tabular Section - Good resistance to
Torsion

c. Box Section -Good resistance bending
and Torsion

Integral Frame: This frame is used now a
days in most of the cars. There is no frame
and all the assembly units are attached to
the body. All the Functions of the frame
carried out by the body itself. Due to
elimination of long frame it is cheaper and
due to less weight most economical also.
Only disadvantage is repairing is difficult.
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Semi - Integral Frame: In some vehicles half
frame is fixed in the front end on which engine
gear box and front suspension is mounted. It
has the advantage when the vehicle is met
with accident the front frame can be taken
easily to replace the damaged chassis frame.
This type of frame is used in FIAT cars and
some of the European and American cars.

Various loads acting on the chassis
frame are

3.1 Short duration Load - While crossing
a broken patch.

3.2 Momentary duration Load - While

taking a curve.

3.3 Impact Loads - Due to the collision of
the vehicle.

3.4 Inertia Load - While applying brakes.

3.5 Static Loads - Loads due to chassis

parts.

3.6 Over Loads - Beyond Design

capacity.

SPECIFICATIONS OF CHASSIS FRAME

Table 1: Shows Various Parameters of Chassis

S.No.| Description Units
1 | Length of Chassis 6355 mm
2 | Width of Chassis 1000 mm
3 | Section C-section
4 | Cabin load 1949.7 N
5 Engine load 3789.3 N

Table 2: Shows Various Parameters of Chassis

S.No. Property Value
1 Thickness 12 mm
2 Height 420 mm
3 Width 988 mm
4 Radius 50 mm
5 Angle 1400

The following figure shows the model of the
Stiffener.

Figure 1: Stiffener model

FINITE ELEMENT ANALYSIS

Finite element structural analysis is a method
of predicting the behavior of a real structure
under specified load and displacement
conditions. The finite element modeling is
generalization of the displacement or matrix
method of structural analysis to two and
three-dimensional problems and three -
dimensional problems. The basic concept of
FEM that structure to be analyzed is
considered to be an assemblage of discrete
pieces called "elements" that are connected
together at a finite number of points or nodes.
The finite element is a geometrically
simplified representation of a small part of
the physical structure. Discretising the
structure requires experience and complete
understanding of the behavior of the structure
can behave like a beam, truss, plate, and
shell.

Figure 2: Without Stiffener - Boundary Conditions
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Figure 3: Without Stiffener - Meshing

Figure 7: Without Stiffener - Vonmisses Stresses

Figure 4: Without Stiffener -
Displacement Vector Sum

Figure 8: Without Stiffener -
Boundary Condition

Figure 5: Without Stiffener - Stress Intensity

Figure 9: With Stiffener - Meshing

Figure 6: Without Stiffener -
Total Mechanical Strain

Figure 10: With Stiffener -
Displacement Vector Sum

392



Int. J. Mech. Eng. & Rob. Res. 2014

K Irshad and M Vamsi Krishna, 2014

Figure 11: With Stiffener - Stress Intensity

Figure 12: With Stiffener -
Total Mechanical Strain

Figure 13: With Stiffener - Vonmisses Stresses

CONCLUSION

The existing chassis was analyzed by the
finite element analysis and the stress levels
are found.After modifications, the Chassis
with addition of stiffeners, the finite element
analysis was carried out, From the above
Results, it can be concluded that the modified
chassis is capable to carry the loads beyond
the previous payloads.

REFERENCES

1.

Seshu P (2010) A text book of Finite
element analysis, 1st Edition, Prentice
Hall of India Ltd.

Chhoeurn Vissoth (2012), "Beam formula
with shear and moment diagram”,
American forest and paper associatiom,
Inc, American Wood Council, 1111 19th
St., NW. Suite 800, Washington. DC
20036, 202 - 463 - 4713, www.awc.org

“Experimental Analysis and Quasi-Static
Numerical ldealization of Dynamic
Stresses on a Heavy Truck Chassis
Frame Assembly” by, K Chinnaraj, M
Sathya Prasad and C Lakshmana Rao,
Applied Mechanics and Materials Vols.
13-14 (2008) pp. 271-280.

H J Beermann, English translation by Guy
Tidbury, The Analysis of Commercial
Vehicle Structures, Verlag TUV Rheinland
GmbH Koln-1989.

Haval Kamal Asker, ThakerSalih Dawood
and Arkan FawziSaid (2012), Stress
analysis of standard truck chassis
duringramping on block using finite
element method Vol. 7, No. 6.

Machine design by R S Khurmi, S chanda
and Co. Ltd., New delhi-2001.

PSG Design Data Book for Standard
Data-M/s Kalaikathir Achchagam,
Coimbatore 2004.

Stress analysis of heavy duty truck
chassis as a preliminary data for its
fatigue life prediction using FEM. Roslan
Abd Rahman, Mohd Nasir Tamin, Ojo
Kurdi* Jurnal Mekanikal December 2008,
No. 26, pp. 76-85.

Teo Han Fui, Roslan Abd. Rahman
(2007), Statics and Dynamics Structural
analysis of A 4.5 ton truck chassis No.
24, 56-67.

393



Int. J. Mech. Eng. & Rob. Res. 2014 K Irshad and M Vamsi Krishna, 2014

10. Truck chassis structural thickness
optimization with the help of finite element
technique i. Kutay Yilmazg¢oban*, Yasar
Kahraman, Tojsat: The online Journal of
Science and Technology - July 2011, Vol.
1, No. 3.

394




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




