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Abstract

The implementation of high carbon steel composite is growing continuously in the
field of automotive and manufacturing industries because of their superior physical,
mechanical and tribological properties as compared to normal steel. In automobiles,
the differential plays major role to power transmission from engine to wheel.
However, failure of crown pinion observed that the gear teeth have been sheared off
by heat failure and edge of pinion gear is worn down caused by lubricant failure. So,
this high carbon steel composite (high carbon steel+silicon carbide) could be
proposed for crown pinion gear to control material wear and fracture. In this paper,
the various proportions of high carbon steel composites were investigated and
evaluated the characteristics of material hardness, compressive strength and material
wear. The material proportions were 100-0%, 99-1% and 97.5-2.5% of high carbon

steel with silicon carbide. By observing experimental results, the high carbon steel
with 2% of silicon carbide have better material characteristics than other proportions
and this also suggested to crown pinion gear production.
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Life expectancy of mechanical system is always dependent on the most critical
component of the system. The crown wheel and pinion gears are one of the critical
components in the transmission system of an automobile. Failure of this components
has drastic effect on the vehicular movement. This in turn leads to increased
downtime for repairs. The cost of these components adds to the criticality in addition
to its function.Gear design is commonly bounded by the requirements that gear
should carry high loads at high speeds with minimal size and weight. Gear wear refers
to the progressive material loss from contacting tooth surface due to the combined
rolling and sliding motion under mixed or boundary lubrication conditions. The direct
result of gear wear includes dynamic transmission error [1], [2], [3], [4]. When one
gear is mesh with other in that one is bigger than the other in that mechanical
advantages achieve, with the torques and rotational speeds, of the two gears differing
in part to their diameters.For gear failure mode occurring tooth bending fatigue,
surface scoring and wear, contact fatigue.There are two different types of gear teeth
devastation occur in gears under several freight due to fatigue known as tooth
breakage in a root and teeth damage, teeth breakage of teeth is clearly worst damage
case, the gear hampered operating condition or destroyed, because of this, the
localized stresses in a tooth should be conceptually studied in all gear application. The
crack imitation period commonly accounts for the most service life of gear,
particularly in high cycle fatigue [5], [6], [7], [8].The noise and vibrations measured
were very low for new set of gears and increased considerably for used gear pairs and
there was a very peak rise in noise and vibration level for the damaged gear pair. By
studying the sound and vibration spectrum it is possible to know the status of the
given spiral bevel gear pair and it is also possible for early detection of failure of given
spiral bevel gear pair during operation [9], [10], [11]. During study work, it is also seen
that, the Gear failures, can be avoided if designers and operators recognize that the
crown wheel is an important component of a differential unit and appreciate that the
tribology of gearing requires the attention and control of many related factors [12],
[13], [14], [15]. Successful diagnosis, and especially prognosis, of gear damage based
on observed accelerometer responses requires that one have the capability to relate
accelerometer response characteristics to physical damage on the subject gears.for the
case of tooth bending-fatigue damage, precision measurements, made on a gear failed
in a four-square power-circulating test apparatus, have provided strong evidence that
the detectable damage feature prior to tooth breakage is plastic deformation of failing
teeth, rather than reductions in tooth stiffness due to root cracks, as is commonly
believed [16], [17], [18], [19].The component failure occurs in crown pinion gear were
discussed by Bensely et al. The failure began in the pinion, causing the crown wheel to
fail prematurely wherever the failed tooth made contact with it. The failure mode of
the pinion is sub case fatigue caused by inadequate case depth. The crown wheel's
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failure mode is partial uprooting. As a result, the substitute material must decrease
component failure(See Fig. 1).
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Material selection

The nature and methodology of the metal matrix composites depicts their
performance and characteristics that can be assessed. Some factors for example
intrinsic properties, structural arrangement of the reinforcing particles in the matrix
system and the relations between the constituents are of great significance. The
intrinsic properties of reinforcements and matrix system decide the general order of
properties that will play an important role in the composite materials [20], [21], [22],
[23], ...

Specimen preparation

The test samples of proposed material have been prepared by powder metallurgy
method. Powder metallurgy is a relatively common way of producing parts,
particularly in the automobile industry, as it enables the high-volume production of
small and intricately shaped parts with homogenous structures. In powder
metallurgy, mixtures of metal (and sometimes non-metal) powders are compacted
and then sintered. The manufacturing process is expensive, but the finished parts have
specific advantages over...

Wear test

In this experimentation, only dry sliding wear will be considered Fig. 4 shows the
setup. The actual wear mechanism for dry wear depends on a number of variables
including surface finish, surface geometry, orientation, sliding speed, relative
hardness, material microstructure, and more. From this variable, it can be seen that
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wear rate is not pure material property and does not always occur uniformly, this
experimental setup is pin on disc machine. During the wear test, loads can be applied
at...

Conclusion

This investigation describes about the characteristics of high carbon steel composite
material that was proposed to crown pinion gear in differential unit.The
implementation of carbon steel material has been raised in field of automobile to
avoid component failure due to heat. This present study shows the importance of
material selection for heavy duty application by investigating the proposed materials
(i.e., high carbon steel with reinforcement of silicon carbide). The thermal analysis
of...
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