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In the present study, the impact of key honing process parameters,
including tool contact pressure, abrasive grain size, reciprocating
speed, and tangential speed of the tool, on surface roughness
parameters according to the Abbott-Firestone curve and honing time
in the rough honing of gray cast iron cylinders has been evaluated. A
linear regression model was developed for analyzing these
parameters, and the most significant factors influencing surface
roughness and material removal time were identified using analysis
of variance. The direct and interaction effects of these factors were
also examined. The results showed that the shortest honing time is
achieved when all process input parameters are set to their highest
levels. Additionally, tool pressure, grain size, linear speed, and
tangential speed were found to have the greatest influence on honing
time, in that order. Grain size was identified as the most influential
parameter on surface roughness, with an increase in grain size leading
to a decrease in honing surface quality. Furthermore, increasing linear
speed improved surface roughness when tool pressure was low,
whereas at higher pressures, increasing linear speed resulted in a
decline in surface quality.
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EXTENDED ABSTRACT

Introduction

Honing is a process that ensures the minimum friction between the piston assembly
by making grooves on the cylinder bore as oil retention and preventing engine from
seizing. The topography of the surface that produced by honing process should also have
such a condition that the rate of toxic emission kept in a minimum rate. The honing stones
motion produces a helical form with a peculiar crosshatch angle defined by the axial and
peripheral speed of honing head. If the surface roughness profile of the cylinder block
bores has sharp peaks the pressure between piston assembly and cylinder bore will be
high enough to break away the peaks. Therefore, the rate of the toxic emission will be
increased. In addition, if the bearing surface between the cylinder bore and the piston
assembly be too much, the friction losses will be high and as a result seizing of the engine
will occur in shorter times.

In the present work, the surface roughness analysis of grey cast iron cylinder block
bore which was subjected to the rough honing process was carried out using experimental
techniques. The effects of process input variables on the surface roughness factors were
studied. In addition, a linear regression model was presented.

Methodology

A vertical production Nagel (28-6864) honing machine was used, in which cylinder
block bores stay stationary and the reciprocal and rotational motions were done by the
honing head. A full factorial tow-level by employing of four variables design was carried
out. Contact pressure between honing stones and workpiece material Pr (N.cm™2),
abrasive grain size Gs (FEPA), reciprocating speed of the honing tool Vi (m.min~1) and
peripheral speed of the honing head Vt (m.min™1).

Results and discussion

Figure 1, displays the effects of honing process input variables on the roughness factors
of the Abbott-Firestone curve Rk, Rvk and Rpk. According to Fig. 6, abrasive grain size (Gs)
is most effective parameter on the surface roughness and with increasing it, the quality of
the honing surface decreases. In addition, the minimum honing time can be achieved when
all of the experiment parameters set at the upper values. In addition, the effect of P, Gs, VI
and Vt on the honing time is decreased, respectively.
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Figure 1. Influence of input variables on Surface roughness.
Conclusion

In the present study, the effects of the honing process input parameters on surface
roughness and honing time in rough honing of gray cast iron cylinder liners were
investigated. The results show that to achieve the minimum honing time and maximum
material removal rate, the process input parameters should be set at high levels. Tool
pressure, abrasive grain size, linear speed, and tangential speed, respectively, have the
greatest influence on honing time. Increasing the abrasive grain size and contact pressure
significantly increases the surface roughness, although the effect of grain size on surface
roughness is greater than that of contact pressure. Increasing the grain size and contact
pressure reduces the honing time; however; at higher pressures, the effect of grain size on
honing time decreases. Moreover, increasing the linear speed can improve surface quality at
low pressures, but at high pressures, it reduces surface quality. ANOVA results also indicated
that abrasive grain size and contact pressure have a major influence on surface roughness
parameters, while the linear and rotational speeds of the tool have a smaller effect. Linear
regression models were employed to predict the honing output parameters, and the
influence of all process parameters was considered in the analysis.
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