
AN OVERVIEW OF PRECISION MACHINE TOOL

This chapter introduces main machine tool design, construction and testing A description of the existing standards and
procedures for this are described at the .

Europe, represented by United Kingdom and Germany, is the groups which closely followed by the United
States to study the development of precision machine tools technology, The represented research institutions
of UK is CranfieldUniversity, which developed a large diamond lathe for processing Rosat X ray space
telescope optics in and successfully developed OAGM large aspheric ultra-precision grinder in  Not only the
machine tool but also the machining process itself is a source of errors on parts. There are two types of
operation; either the tool is moving on a straight path against the stationary workpiece, as on a shaper, or the
workpiece is moving against the stationary tool, as on a planer. The companies of producing ultra-precision
machine tool company mainly conclude Fanuc, Toshiba machine, Toyota and other companies. But the install
error of the ball screw, bent screw itself, the beat and manufacturing error of the ball and the degree of nut of
preloaded will affect the movement precision of guide. Regarding the s NBER definition quoted above, one
could argue that its specificity to metal is obsolete, as it is quite common today for particular lathes, milling
machines, and machining centers definitely machine tools to work exclusively on plastic cutting jobs
throughout their whole working lifespan. Although China has made great progress especially in terms of main
factors of affecting accuracy of ultra-precision machine tool, there is still a big gap compared to developed
countries. The turret lathe , also developed in the United States in the middle of the 19th century, was fully
automatic in some operations, such as making screws, and it presaged the momentous developments of the
20th century. Such are the vagaries of natural language and controlled vocabulary , both of which have their
places in the business world. Historians of machine tools often focus on a handful of major industries that
most spurred machine tool development. Nevertheless, as for its influence, it only has the influence on
specifications in Band 1, not affecting the PSD specifications. This is a preview of subscription content, log in
to check access. Mechanical engineer,, [13] HAO Shimei. The increasing needs of the modern aerospace and
laser technology reflect the prominent importance of precision machine tools which has led to extensive
application to itself. Hand-powered shapers are clearly "the 'same thing' as shapers with electric motors except
smaller", and it is trivial to power a micro lathe with a hand-cranked belt pulley instead of an electric motor.
With the creation of master plane gages of such high accuracy, all critical components of machine tools i.
Modern machine tools cut or form parts to tolerances of plus or minus one ten-thousandth of an inch 0.
Therefore, reasonable accuracy design is beneficial for minimizing the risk and cost, and the optimal decision
and selection in the machine tool design. History Before the Industrial Revolution of the 18th century, hand
tools were used to cut and shape materials for the production of goods such as cooking utensils, wagons, ships,
furniture, and other products. Countries attached great importance to development of ultra-precision machine
tool technology. The colloquial sense implying [conventional] metal cutting is also growing obsolete because
of changing technology over the decades. The cold forming of metal parts, such as cooking utensils,
automobile bodies, and similar items, is done on punch presses, while the hot forming of white-hot blanks into
appropriately shaped dies is done on forging presses. But it is economically practical to make them only with
machine tools. Moore Company focused on the research of commercialization. The essence of the above two
adjustment methods is change the frequency and amplitude contents of frequency domain errors of the
machined surface in favorable direction through the change of the above parameters. For the UPM design with
the simpler configuration, the above step can be omitted due to its low error coupling between the motion
axes. The shaping is accomplished in four general ways: 1 by cutting excess material in the form of chips from
the part; 2 by shearing the material; 3 by squeezing metallic parts to the desired shape; and 4 by applying
electricity, ultrasound, or corrosive chemicals to the material. The application case of DAD method in the
ultra-precision flycutting machine tool for KDP crystal machining is described to show the procedure
detailedly. The PV error was estimated for considering totally 11 error sources induced errors, and then the
budgeted workpiece roughness was obtained. Contemporary data on machining precision levels are shown in
table 1[1].


