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I efned cubting edge {ouobbing)
Man mohon: aukahon
Broach gz ma chire
Band savar and Hacksaar
Flaver and Shaper
Sot v rra chite
Man mation: »otahion
+ Toning:
- e 1 neeT 4l Lathe
— Wertical lathe (wrertical boring
milly
— Drnanbaoret lathe
— Multi cpindle lathe
+ Mhllihg:
— Uniwversallres milling machine
—  Werticalmilling machire
+ Boring:
— Horizmortalboring machine
* Drilling:
— Berchdrnll
— Dl pre 5= (apright drill press)
— Fadial drill press
- MIubicpindle drill
— Dnmn baret drill
— Dreep drilling machine
+ Sawhg:

— Coodar or Jdisk sawing mha-
chire s [z oldsaars))
Machining « endre: 1machine designed
to e Totatigs taols arith Capabilitye of
milling, drilling, borityz atd tappine
* Wertical
+ Horimomtal
Tumning (emre: DMlachine derkred
fromm 4 lathe vwith c4p abilite of mmine
ard milling, hchidings :
+ DMotorkedtools ioa dnon bowet onf
ard
+ O milling he ad ok

Toranfer Tna chimes amed svsberns

Tndefined cuhting edge (ahrasare)
+ Orinding
— Cylindrical grimder:
- Extemal
= Btemal
Surface grinder:
- Eotating
- Eecprocating
= Creep grinding
Pomrit grinder
— Cerdreless grinder
— Tool zrimder
+ Honihg
—  EShort stroke
— Luong strokie
+ Lapping
- Single cide
— Doble cide
+ Tme friction savwihye wachines (dick
arid band)
*  Ohracire dick cavring tha chibe

Hone comrendicnal (exosiomn)

* Electrodischargze machining:
— Wire (WEDDI)
- Siking (SED M)
* Electrochemicalmachinkz (ECI)
* Electrombesrn machinimg (EBEL)
*  TThrasomic ma chining (TSI
Laser: This near tool can be uged for oo-
ting rretal sheets, vwe lding, materia] depo-
cition atd materi] ablation
Tubi-task madhine: hachine tha com-
bt s baro tha chiking processes:
. L.-ﬁlhgmdtlm'dng'
+ Toning and srhding
. Millire and sindi
Hhrd madhine: machihe combiningg
i machinhg process ard other marodfac-
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Planner and shaper
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Slotting machine
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https://www.dideo.ir/v/yt/ql86m7uiLxM/10-inch-slotting-machine-%28250-mm%29-
%7C-yogi-machine



Drum turret lathe




Multi-spindle lathe

https://www.dideo.ir/viyt/ly2dd_G_vjGE/multi-spindle-automatic-lathe-%7C-turning-
machine \
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Bench drill
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Drum turret drill
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Abrasive disk sawing machines
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Definition of requirements Features of the machine tool and systems
~Workpiece size ) _Machine size_
Workpiece geometry Y t_, Milling or lathe, other type
Removal rate A Roughing or finishi chine
— P — Precision Assembly, thermal aspects
b- {inematic behavi Element masses, driv
_~ Kinematic behaviour ement masses, drives
D—\J"‘—J <«—Batch size Automation systems, ATC and APC
J - Price Life cvcle cost analvsis
_—
Selection of the basic mechanism Machine degrees of freedom
Definition of the main motion Main motor, workpiece or tool rotation
——— 4
Definition of the structure \l
Configuration —— - ,’D ~ 7 Knee, gantry, fixed or travelling
- column, etc.
r——»', ;
Bed ™ Cast iron, polymer concrete, others
Structural elements — Cast iron, cast steel, polymer concrete,
- \ welded steel
\C Guideways selection Friction, roller bearings, hvdrostatic
o
]2_},\ Definition of drive trains Drive motors, ball screws or linear
— - -~ /

motors, couplings
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Selection and implementation of thefﬁjcum:rl N / 7 L{ J_'}] )
fation -

Requirements and selection Number of axes and m L= )
complexity 59“) ) L_t ,/J

Adjustment of CNC to machine Machine paramelers, axes strokes *iij'_)\-’

Users interface Customizettion and @pf}.ﬁaﬂon oriented \O ) |= s
interfaces

Definition of loop controls

Displacement measurement devices Measurement rides and encoders
1] J -
Control of each axis Kv factor and other axis controf
parameters

Basic automation by auxiliary functions

Sensors and inputs/outputs Automated tool change or part change
PLC programming Safety systems
Machine elements manufacturing and ass
Testing and verification Roundness tests, 1SO tests and test parts
— MacRining
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Resolution, repeatability and accuracy

MRl omible SO 8 5o oyl e Blo>

! Resolution is the smallest
Increment that can be seen
by the scale system of the
machine or measurement
device

As resolution increases
you improve your focus
on the target




Resolution, repeatability and accuracy

3l paitle (55 52 6 0 )19

Repeatability is how well
the machine goes to a
location multiple times

Repeatable errors can be
easily compensated with
Renishaw technologies
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Resolution, repeatability and accuracy
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Accuracy is the ability to
move to a precise location

Accuracy on a single part
does not guarantee
continued accuracy

29/40



Resolution, repeatability and accuracy

RPN ——=F
Accuracy and repeatability

are required to produce
guality parts consistently

You need high resolution,
repeatable and accurate
feedback to improve the
process capability of your
machine tools
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Microns Machine Tools & Equipment

Tuming & Milling Machines
100 | __lurming & IVilin: g Machines

L R T T T el Rt e ekl
Lapping, Honing, Boring

and Grinding Machines

Precision Grinding and
Tuming Machines

0.1 ' " High Precisionand

Ultra Precision Machines

0.01 Ultra Precision

1nm Machining Free ive Machining
ool l—m —m —m — — — — N —— =
Atomic Lattice Separation lon Beam Machining
u_DDD-I — — — — — = = = = — T e e e e e — o
(1A°) | | Molecular Manipulation

1940 1960 1980 2000
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