K %

ANAND BALAKRISHNAN NAMBIAR

BELIEM +
BERHRHFORW LT F#
FHIRERS MHHE6054%
2EBESOBEMF 20194 9H25H
FRIREOEH  ARBAIITER PEEAIRR LK
ARG 4 555 1 THR%Y)
) Analysis of Vibration Characteristics in Cylindrical Plunge Grinding Processes
X DEB o st
(M7 7 o LRSI T D IRE R D fEhT)
WNBEERE i KB R OBAER #F WB %

FRMXANBTDOHE

Though cylindrical grinding process isn’t as efficient as turning or milling processes, it is more precise and accurate
compared to the former machining operations. Hence, it is usually placed in the end of the whole process chain. Which
in turn, is the main requirement of every grinding machine: to be stable. Amongst all instabilities, vibrations during
grinding is highly crucial and have a direct impact on the machined surface output of the work. There are many types of
vibrations, viz., impulsive vibrations, forced cyclic vibrations and self-excited vibrations. This study takes into
consideration the self-excited vibrations caused during grinding operation by the abrasive grinding wheel, the
measurement and analysis of which would help derive at an optimum dressing cycle. The optimum dressing cycle, i.e.,
the optimum number of workpieces that can be ground before performing dressing again, is very difficult to determine
owing to the fact that the dressing cycle is heavily influenced by factors like the condition and material composition of
the grinding wheel and workpiece, cutting parameters, grinding stability, required precision of end product, cutting fluid,
etc. This dissertation describes a technique that can be adopted to continuously monitor the grinding forces generated
during the grinding operation, by using an in-process 2-dimensional piezoelectric force sensor fixed on the tailstock
center, which can simultaneously measure the force and break it down into its two force components. This force sensor
not only measures the force generated, but also quantifies the force variation, which is caused due to vibration. And
describes the post process techniques for analyzing the vibrations during grinding and how we may use this data findings
to determine the timing of dressing for any grinding process. By performing an FFT analysis of the variation in the radial
and tangential force components individually, and by measuring the profile and surface roughness of the ground
workpiece, a relation between the variation of grinding force and the transition of grinding ability as grinding progresses,
can be determined. Further, the influence of dressing conditions on the grinding results is experimentally examined from
the variation of grinding force. The result of which is the development of an effective tool to determine and control the

timing of dressing.
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