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Conventional Machining Cryogenic Machining

Sustain Ability of Modem Metal Cutting Processes; Assessment of Cryogenic
Machining explains how and why machining performance can be increase by applica-
tion of cryogenic fiuid to the cutting zone. While cryogenic machining is not a new
process, its benefits have not been fully exploited by industry. One reason for this is very
few source information that explain what it is, how it works and why it works, And the
second reason lies in pladng impertance of economics aver environment and health.

Manufadturing industry is under increasing pressure of global competition, stricter environmental legislation and
supply-chain demand for improved sustainability performance. The latter can be achieved through dhanges in
products, processes, and systamns. Thenafore, in the book sustainability in machining processes is under the scope.
This book presents disseminated work related to sustaina ble ayogenic machining technology that has a high poten-
tial to cut praduction costs, raise the periormances, and improve competitiveness by reducing resource consumption
and creating less wasta, The details about ayogenic fluids and theirusa in machining processes as an alternative to
oil-based emulsions are presented. Further, the detadls of liquid nitrogen and the ways of their application in the
machining processes are presented, with given deep roview on cement state-of-the-art. Experimantal study of
sustainable high performance machining of Inconel 718 with the development of performance-based pradicive
madels for dry, near-dry (ML), cryogenic and cryo-lubrl cation (cryogenic + mear-dry) machining processes using
rsponse surface methodology (RSM), is performed. Cutting forces, tool-wear, chip breakability, and machimed
surface inteqrity were measured, analyred, and modeled. Models are used in the owerall process optim ization
procedure, based on ganetic algorithms, defining the optim um for achieving imgpeoved overall machining performan-
ce, while fulfilling sustainability isswes in terms of enhanced machined surface quality, took-life, autting forces, power
consumption and increased productivity, The research is u pgraded with the sustainability issues on a shop floor level
that are pointed out via a life cyde assessment and an impact evaluation of the use of ayogenic technology on
production costs. Additionally, the influence of cryogenic machining process on the dynamic characteristics of the
machining process is in detail analyzed by chatter onset detection, with intreduced machining process coupling
dynamics characterization.

papers and two patent applications are added to the appendix of the book,

Owerall, the book is pointing out that the oyogenic machining technology
has a high potential to owercome position of comwentional madhining
processas, fulfiling all the sustainability pillars: economical, sodal and

To strengthen the dealt with topics, author's most recent original research “ ‘I
environmental one, over conventional machining processas. 9 4789619 1245932



