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Teamwork
No designer works in isolation. Designers collaborate with colleagues in the

development and production departments to plan the way forward. Design at
Mercedes includes concept, detail and then production.

The start of the design process—the emotional phase—involves a drawing. Designers
use either an old-fashioned pencil on paper or a virtual drawing board to create this
image, but it’s a vital component as it brings the idea from the designer’s mind.
This allows others to critique it, to suggest modifications and to add their own ideas.
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Engine lathes are designed for various jobs. They can be used for turning external

cylindrical, tapered, and contour surfaces; boring cylindrical and taper holes;
machining face surfaces; cutting external and internal threads; drilling, counterboring,
countersinking, and reaming holes; spotfacing, cutting off, etc.
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All engine lathes have virtually the same arrangement of main units.

Its main units are the bed, the headstock(spindle head), which may accommodate the
speed gearbox, the carriage with the tool post and the apron, the feed gearbox, and the
tailstock.

The bed serves as the base on which all the main units of the lathe are mounted. The
most essential part of the bed is its guide ways, which may be of different shape, such
as flat ways, prismatic ways or combination thereof. The guide ways serve as guides

for the carriage and the tailstock.
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The headstock is mounted on the left side of the bed. It contains the speed gearbox | sus aws s
with its principal part, the spindle, which rotates in sliding or antifriction bearings. The
spindle usually has a through hole, through which the bar stock being machined can
pass. On its external surface the spindle nose has the locating journals to mount a chuck
or a faceplate: inside, there is a taper hole to accommodate the shank of a centre.
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Chucks are employed to clamp relatively short workpieces. They are divided into | i as s
self-centering and independent types. Independent chucks usually have four jaws,
each jaw being capable of independent movement to clamp workpieces of
nonsymmetrical shape, Self — centering chucks commonly have three jaws, which
are expanded and drawn simultaneously.
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The tailstock serves to support the workpiece being turned between the centres,
and also hold tools for machining holes(such as drill , counterbores ,and reamers)
and for cutting threads( such as taps and dies). The tailstock can slide along the
corresponding ways of bed.
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Milling is performed with a cutting tool called the milling cutter. The cutting teeth may | | ¢ s
be located on both a cylindrical surface and on periphery. Each tooth of the cutter is a
simplest tool, I, e. The milling cutter, as a rule, is a multi-tooth tool.Sometimes single-
tooth cutters are used.

The cutting edges of the cutters are made of tool carbon steels, high-speed tool
steels,carbide and ceramic alloys .
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Horizontal Milling Machines feature the horizontal position of the spindle and three
relatively perpendicular motions-longitudinal, cross and vertical. Plain horizontal
and universal horiztal machines are of this type of milling machines. In universal
knee-type milling machines, the work table, in addition to the above motions, can be
swiveled about its vertical axis through an angle up to t6 to each side. To set the
table to a required angle, in respect to the spindle, use is made of the swivel plate
positioned between the saddle and the work table. The plate is provided is provided
with divisions in begrees.
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Cutting fluids, or coolants, are utilized primarily for removal of heat from the cutting | .. s

tool. They help reduce the temperature in the cutting zone and thus improve the tool
durability and surlace finish, and also protect the tool and workpiece against corrosion.
The cutting fluids should meet the following requirements: high cooling and
lubricating abilithy, anticorrosive properties, and they must be harmless for personnel.
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Cylindrical(plain) cutters are applied in plane machining. The plain cutter teeth are
positioned along a helix with a definite inclination angle(angle of flute helix), plain
cutters are made solid of high-speed steel with fine or coarse teeth, and also with
inserted blades of high-speed steel or carbide tips. Application of plain cutters with
inserted blades(teeth) contributes to saving expensive tool materials.

The principal dimensions of plain cutters are its length, diameter, hole diameter, and
number of teeth.
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Face cutters are designed for machining the planes on vertical and horizontal milling
machines. As distinct from the plain cutters the face cutters have teeth located on the
cylindrical surface and on the end face. They may be shell-type face milling cutters
with fine and coarse teeth and sheel-type inserted tooth milling cutters made of high-
speed steel or with carbide tips.

The basic dimensions of the face cutters are diameter, cutter length, hole diameter and
the number of teeth.
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The shoulder is a recess confined by two mutually perpendicular planes forming a step.

S ez
A machine part may have one, two and more shoulders . The slot or groove is a recess

in a part restricted by planes or contured surfaces. The slots are classed, according to E]'
the shape, into rectangular ,T-shaped, and contoured ones .The slots of any profile may
be through,open or with an outlet , and closed .
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Dividing Heads for Direct Indexing. In many milling operations associated with
indexing, the use of the heads for direct indexing proved to be more efficient. In the

dividing head the angle of spindle rotation is read off the plate having \Y divisions and
hence permitting the division into Y, ¥, ¥, # and \Y equal parts. The spindle with driver

chuck at the end rotates in housing. Center is installed in the spindle, the left-hand end
mounts disk which has VY slots. Nut serves to adjust the clearance in the spindle

bearings, The spindle is rotated with hand lever and is clamped by disk which is set
to the required position by locking lever /.
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