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Abstract:- Dent gauges are instruments used to measure the dents created in vehicles during a car crash. These
measurements are very important in assessing the crash impact, crash investigation and further helping the
material selection improvement of the vehicle. The existing depth gauges can measure the dent depth along only
a single direction. The model we developed has the ability to traverse along all the three axes (X, Y & Z axes)
so that mapping of the depths at different points can be extensively made, which makes this model unique.
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l. INTRODUCTION

At the event of a crash, it is necessary to measure the depth of the dent so as to assess the magnitude of
force transferred to the structure. This data can be used for appropriate material selection for the structure
components and hence leading to safer designs. The information acquired through measuring is also vital in
replicating the crash scenario in case of car crashes. The calculated force is used to assess the velocity of the
vehicles involved in the crash. This information is very useful in crash investigations. Apart for this, in order to
provide a vehicle with excellent styling and aesthetic appeal, it is necessary to provide a painted vehicle surface
which is free of dents. As a result, car manufacturers attempt to pinpoint dents on a surface before painting the
car. Based on the size of the dents, the manufacturer decides whether the surface dent is small enough to be
covered during painting (e.g., painting using electro coating or electroplating) or whether the surface needs to be
repaired prior to painting.

1. SCOPE

Dent resistance of automotive panels characterizes the capability to resist against permanent plastic
deformation due to quasi static loads, impact and applied energies for parts. Dent resistance is one of the key
design parameters of panel designs. Due to requirement of energy saving and decreasing emission, weight
reduction by using thinner gauged high-strength steel sheets or thicker aluminium sheets is discussed frequently
to manufacture auto panels by car manufacturers, but because of the variation of materials and structural
changes, the dent resistance of automotive panels must be tested. The testing of the car body requires
measurement of the depth of dents caused by different amounts of force and due to crashes at different
velocities. The dent gauge designed herein is a simple and cost effective mechanical solution to measure the
depths at different points on the dent.

1. DESCRIPTION OF THE DESIGNED DENT GAUGE
The unique feature of the dent gauge developed herein is the ability of the depth measuring probe to
traverse along all 3 axes in space i.e. X, Y and Z axes as depicted in Fig 1.
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Fig. 1: Depiction of three dimensional movements.
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The device can be extended using co-axial tubes which are locked by using pins. The maximum height
attainable is 1.2 meters. Measurements can be made at any height between the minimum of 6.9 cm to 120 cm
which is suitable for measuring practically most of the dents on cars. Upon folding the dimensions of the device
reduces to 35 cm x 20 cm x 15 cm making it portable (Fig. 3).

Fig. 2: Extensible support frame. Fig. 3: Folded state.

The gauge may also be used by supporting itself on the body of the vehicle using vacuum suction cups
as depicted in Fig 4. For this the support frame may be removed and also use of light weight material such as
aluminium for the main frame helps facilitate this.

Fig. 4: Use of vacuum suction cups (support frame removed)
The primary components are:

1. Main frame: Made of aluminium to reduce weight so as to be fixed on to car body using vacuum suction
cups if required and also to increase stability in fully extended state of the support frame. It supports the
graduated bar used for vertical traverse.

2. Graduated bar for vertical traverse.
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Fig. 5: Graduated bar for vertical traverse.

3. Depth gauge holder which can move in horizontal direction by sliding on the graduated bar and marks the
horizontally moved distance on the graduated bar.

4. Depth gauge which slides through the slot on the holder. The use of a dial gauge provides precise and
easily readable depth measurements. A spherical ball which can rotate in along all axes is provided at the
tip for easy movement along the surface of the car body.

Fig. 6: Depth gauge with ball point.
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Specifications of designed model:

Total height when in extended position =120cm

Height when in folded position =35cm

Height without support frame =30cm

Mass (with support frame) =55Kg

Mass (without support frame) =700¢g

Length =30cm

Total measurable height when placed on support frame = 6.9 cm to 120 cm

Maximum measurable depth =20 cm (can be increased using longer gauge)

V. ANALYSIS RESULTS
STRUCTURAL ANALYSIS OF TELESCOPIC TUBE
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Fig. 7: Total deformation of tube due to buckling Fig. 8: Equivalent Elastic Strain of tube
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Fig. 9: Equivalent Stress induced in tube
STRUCTURAL ANALYSIS OF BASE FRAME
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Fig. 10: Total deformation of base frame due to buckling Fig. 11: Equivalent Elastic Strain of base frame
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Fig.12: Equivalent Stress induced in base frame
ANALYSIS RESULTS SUMMARY

Model Max deformation due Max equivalent Max equivalent
to buckling (mm) stress (MPa) strain

Base frame 1.006 0.1586 1.078e-6

Telescopic pipe 1.004 0.2838 1.437e-6

V. PRESENT METHOD OF DENT EVALUATION
In crash analysis, different software’s are used in calculating the velocities of the vehicles involved in
an accident. This requires the profile of the dent caused due to the impact from which the force is calculated and
thereby the velocities of cars. In order to create a digital version of the profile expensive high resolution cameras
are used, even 3D cameras in some cases.

VI. PROPOSED METHOD
The proposed design of a dent gauge allows taking readings of depth at each point on the dent using the
horizontal (X) and vertical (Y) coordinates obtained from the graduated scales present on the device. These
servers as input to the software to create a digitized profile of the dent so as to do the necessary calculations to
find the force, velocity and other parameters involved.

VIlI. BENEFITS
The main advantage here is the cost. Low-budget labs can make use of such a simple mechanical
device in place of expensive cameras and highly complex algorithms used to create the profile from the captured
images. This eliminates the investment on the cameras and skilled personnel required to operate it and also
reduce the cost on computer equipment sincethe requirement for high computational power in processing the
captured images are eliminated.
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