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: Griﬁding is often followed by dressing and vice versa. The objective of dressing is to
sharpen the abrasive grains embedded on the working surface of a grinding wheel so-that
the wheel can keep its material removal efficiency. To-achieve the objective, a dresser is
needed and the dresser should operate in.such a way so that it covers the whole working
surface of the grinding wheel without covering the same area twice. Therefore, it is
important to know the conditions that ensure this operating priﬁciple. This thesis deals
with this issue in details. In particular, both analytical model of dressing and
computer-aided simulation system are ‘developed for determining the dressing
performances for various conditions. The model is valid for a specific type of dresser
called rotary diamond dresser. The thesis is structured, as follows:

Chapter 1 provides general overview of dressing and rotary diamond dresser. It also
recalls the works related to development and simulation of different dressing method.
Furthermore, performance of dressing is defined. Finally, the thesis organization is
discussed in this chapter. ' _

"Chapter 2 deals with.an analytical model of rotary diamond dresser while dressing a
grinding wheel. The model establishes the relationships among the parameters that
influence the surface topography of a grinding wheel, as well as the dressing
performance. First, the gelometric and kinematic parameters based on a model of the
interaction between the grinding wheel and rotary diamond dresser is described. Based on
this model, the length and sectional profile of dressing trajectory is defined. The general
p10pe1tles of the dressing trajectory (length and sectional pr oflle) are also described for a
range of dressing conditions. -

From the general observations, it is found that the length of d1essmg ’najeotmy is

larger in case of up-cut dressing than that of down-cut dressing. .

Chapter 3 describes a computer-aided simulation system to visualize -the surface
topography and the dressing performanece of a grinding wheel after singie/mul’ciple
passes. First, the requirements of the system are identified and described. The
requirements are: setting the surfaces for simulation and calculation, determining the
geometry of dressing trajectory, determining the offset, determining the coordinates of




the starting point of a pass, digitizing the effect of each dressing trajectory, deteuniﬁing
the dressing ratio, and displaying the necessary inputs and outputs by both textural and
graphical means. A system layout is also described to materialize the system. Afterward,
the system developed is described showing -the user-interface and system outputs
(trajectory and dressing performanice) for two different sets of dressing conditions.

Chapter 4 describes some useful results of dressing performance that has been found by
using the system described in Chapter 3 for the case of 2D (i.e., considering the effect of
dressing tfajecfbry length, only). First, the dressing patterns are described for various
conditions. This is followed by the study of determining the effect of the feed rate in
single-pass dressing on the dressing performance. It is observed that compléte dressing
is almost impossible to achieve by tuning the feed rate of dresser in down-cut dressing.
In addition, the effect of number of passes in dressing is also- described. It is found that
lesser number of passes is qu;uired to realize coniplete dressing in up-cut compared to
down-cut in multiple pass dressing. Finally, the 1elati6nship between the number of '
passes and depth of cut for acmevmg the condition called complete dlessmg is also
established.-

_Chapter 5. describes some 168111[5 of 3D. dlessmg P51f01111a]lC3 (i.e., dressing
performance based ‘on the sectional p;onle of dressing trajectory). First, a model is
introduced to represent the (real) surface profile of a grinding wheel.- A model of

simulating the resultant sectional profile (sectional profile of dressing trajectory for
: multiple passes of the dresser with the incremental depth of cut) is also described.:
Afterward, the interaction between the resultant sectional pr ofile and real surface profile A
- of Ullndlllg wheel is described. Finally, the. 3D dressing pelfmmance is determined by -
computing the interaction between the resultant sectional profile and real surface profile
of grinding wheel. It is- evident after comparison that the value of dressing ratio is
smaller for 3D performance analysis than that of 2D.

Chapter 6 provides the discussion and concluding remarks of the research study.
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