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In modern CNC systems, end-to—end ) iguasll 5aebuwas aainalll galyg sigaast) 30 buas azaall) ¥
computer—aided design (CAD) component design is highly automated using

(and computer—aided manufacturing (CAM) programs.
M) Galal) aladial aiatl) Gl el B bl cdaddyllg LpBUY Jiguadt) Sigal e LilCiall cilisLaal) YY
servomechanisms rapidly augmented with analog and digital computers, creating ) PRI
Servomechanism definition, an electronic control (the modern CNC machine tools
system in which a hydraulic, pneumatic, or other type of controlling mechanism is

actuated and controlled
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(direct-drive stepper motor or servo motors) diclaa clSaall gl 5yala cighill dpa YY
include laser cutting, welding, friction stir welding, ultrasonic ) cllelly ClSall (e dcgana Y
welding, flame and plasma cutting, bending, spinning, hole-punching, pinning, gluing, fabric

(cutting, sewing, fiber placement, routing, picking and placing, and sawing.
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(is a standardized programming language that many CNC machines understand
CNC mills have many functions ) algall (o nall L3 ) culal) aladiel ) clisle Y9

(including face milling, shoulder milling, tapping, drilling and some even offer turning
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CNC lathes can make fast, precision cuts, generally using ,tools drills
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Electric discharge machining (EDM)  iligS!) il adadl) 4685 ¥ A
Also known as wire cutting EDM, wire burning ) ¢Sl a il dllud) addd 4ias, Ey W JP K
EDM, this process uses spark erosion to machine or remove material with a traveling

(wire electrode from any electrically conductive material.
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Sinker EDM, also called cavity type EDM or volume EDM, ) A<l dodilly degll A& v
consists of electrode and workpiece submerged in an insulating liquid—often oil but
sometimes other dielectric fluids. The electrode and workpiece are connected to a
suitable power supply, which generates an electrical potential between the two parts. As
the electrode approaches the workpiece, dielectric breakdown occurs in the fluid

(forming a plasma channel and a small spark jumps.
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A proximity sensor is a sensor able to detect the presence of nearby ) &l @ilia ¥4

(objects without any physical contact. A proximity sensor often emits an electromagnetic
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The Hall effect is the production of a voltage difference (the Hall voltage) ) Ju il YA
across an electrical conductor, transverse to an electric current in the conductor and

(a magnetic field perpendicular to the current. It was discovered by Edwin Hall in 1879
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The rotor rotates in the magnetic field produced by a stationary ) il aall ¢

(permanent magnet or electromagnet
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pyro a combining form meaning “fire,” “heat,” “high ) (&<l ) 4 g Sl ladiin) el €3
temperature,” used in the formation of compound words: pyrogen; pyrolusite;

(pyromancy
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(Capsule is formed by combining two corrugated diaphragms) ¢uagaie (uilds peany cN¥guulSl) O o< £ Y
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bimetallic strips, thermocouples, thermistors are widely used in monitoring of
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Electrodes

Conducting resin

Resin
encapsulation

Lead wires
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A (e 0eSE Bale Aad) (O - Q) dage i Aiag e dllin ag O Sl
cligigh N Al AU Qapy lLaie (o) dhage Ak o () dikaga
Uiy aiad Chger clgd 09 ) O gSbuall LBUall Bgadl) (ya suS) ABlay Aufguall
gl LaS o addin dalea)) cligipdll Gasy qufilly cligisy) o glal
oo glol dlad cuw lae e ASY) A (8 ABURY )l dalieal) cligisdl
Aaulss o aly Ciga Alagl) ) L8 ciliadl) Juad Ladie (qgdilly @lig psty)
Afpall clalsl) il aaf & Lfgual) Clalidl) | e L Lty et Jlaal
dadll) o Caasl cllags sbdl Clalaa g sgal) of LAl ) seuall Jgad
o Jsagll spall Flawll dash o Jaidsy ) Luwad) dadl) ol daadis) (348
) (e pulead) giadl

P active area Silicon Nitride
SO, Passivation AR coating
diffusion mask
Anode
, ]
S ..
=T junction
Bulk N-Type Silicon
N+
Back
Denleti | Contact
epletion . Diffusion
region Back metallization cathode

RalS (A alaa (i (£6- 0) JSa)
gl gl 36y o OgSe RAIS g AU alaa sl (£ — 0) Jeil)
A Ay (q) dlage sala (e Llad) Al , (o — o) Ay 93 paic Ay 5)ell)
Jia Balas Aaadaa Bale (e Ol ot o Gl JLaay) A LgLas g Jas AR,

Ultraviolet (UV) light is (vacuum UV or X-rays) diswdl 4ail) of Lawdidl G dasl) o
an electromagnetic radiation with awavelength from 400 nm (750 THz) to 10 nm

(30 PHz), shorter than that of visible light but longer than X-rays.
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(°7) Lfgual) clalaall culdadas o

Al (AR U Audal) slad A aSadll cpgdall unlia slpalSll gl
(AU pgall) (INE G

Wiyl i ) qugaall Groaall Akl il clawle 4kl clLagy) .
) Clasa Jalad gy (ubd cildas (i)

Bl Aol skl aSal jalic Ayl SEY L Glawle tdsliall =
il jlal A8ES cral) Bigal (gl il

AL Aol hodtl) clae ol alald (ol clials dolul) cluwa =
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el
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Camera: Light Meters, Automatic Shutter (Applications of photo diodes) 4uisall clalaall ciliubi o
Medical: CAT Scanners — X ray Detection, - Control, Auto-focus, Photographic Flash Control
(Pulse Oximeters, Blood Particle Analyzers

makes .computerized axial tomography scan (CAT scan) cwugaall (gsaall Adal) sl Clauls 0%
use of computer-processed combinations of many X-ray images from different angles to
produce (tomographic) images (virtual 'slices’) of specific areas of a scanned object, allowing
user to see inside the object without cutting.

Twilight is the illumination of the Earth's lower atmosphere when the &l claéls oo

Sun itself is not directly visible because it is below the horizon.
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CNC
machine
tools
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(direct numerical control (DNC) system) dlw ‘;AEJ asald allai oV

The Transmission Control Protocol (TCP) is a core protocol of ) Jlujl ,uld asad JeSsign oA
the Internet protocol suite. It originated in the initial network implementation in which it
complemented the Internet Protocol (IP). Therefore, the entire suite is commonly referred to
as TCP/IP.)

Manufacturing Automation Protocol was a computer network standard sl Ladl JsSgigum o9
released in 1982 for interconnection of devices from multiple manufacturers. It was developed

by General Motors to combat the proliferation of incompatible communications standards used

by suppliers of automation products such as programmable controllers
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Z
Y Inclined Z axis control plane
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Change in tool orientation
(tool axis can beinclined to
the Z-axis)
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Y alal) aladialy piatll Y Jasun galiy (f ) — o) Jgal

% //% synbol

00012 //Program number and ID

(Sample program structure for demonstration) //Program description

N10 G21 //Units setting

N20 G40 G8O G49 //Initial commands

N30 TO1 //Tool TO1 in waiting position

N4O  MO6 //replace present tool at spindle by T01
N100 GO1 X20.0 Y34.0 //Linear interpolation

N110 Y100.0 //Linear interpolation

N120 GOO  X100.0 //Linear interpolation: rapid mode

N130 GO1 Y20.0 //Linear interpolation at given feed rate
N200 G80 Z40.0 M09 //Cycle cancel

N210 G28 Z40.0 MOS //Home in z only

N220 G28 X... ) (T //Home in XY only

N240 M30 //End of program
b //Stop code

ALY Al Jsay dhay el a8 oM ldn AN el adada B
sl adll B aaad Gald) alipll Adal) cfyeal) 8IS p) Jia &yjpaal)
ot ol Aislay adadl) gl glae @lSan daial) claail)/ ¥ L
EoskaS ) ol claaly salg¥) Al B oo i) adadll Blaf uaal 5)LEY)
(G) 258V ramw Lo Wiy LY Auald (G) Cipall aay .zalill elgdy 515U 4aga
(Sl At (e gy ol Lyslaall Jagpill aall) AU Gacsall SlasB adiliey g
Blanae 4,35 Aoy die adl) slaiudl Gawall Slae3d (GOT) 268U JUEal (o e
Lol e (gl dian Y LSl
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Jadil) clbiles Jusady akll clisle Jaddl (G) 348 (@ o) — 0) Jgaal)

GO0  Rapid Linear Positioning G55 Work Coordinate System 2 Selection |
G01 Linear Feed Interpolation G56  Work Coordinate System 3 Selection
G02  CW Circular Interpolation G57  Work Coordinate System 4 Selection
G03  CCW Circular Interpolation G58  Work Coordinate System 5 Selection
G04  Dwell G539  Work Coordinate System 6 Selection
G07  Imaginary Axis Designation G60  Single Direction Positioning

G09  Exact Stop G61  Exact Stop Mode

G10  Offset Value Setting G64  Cutting Mode

G17 XY Plane Selection G65  Custom Macro Simple Call

G18  ZXPlane Selection G66  Custom Macro Modal Call

G19  YZ plane Selection G67  Custom Macro Modal Call Cancel
G20  Inputin Inches G68  Coordinate System Rotation On

G21 Input In Millimeters G69  Coordinate System Rotation Off
G22  Stored Stroke Limit On G73  Peck Drilling Cycle

G23  Stored Stroke Limit Off G74  Counter Tapping Cycle

G27  Reference Point Return Check G76  Fine Boring

G28  Retumn To Reference Point G80  Canned Cycle Cancel

G29  Return From Reference Point G81  Drilling Cycle, Spot Boring

G30  Return To 2nd, 3rd and 4th Ref. Point G82  Drilling Cycle, Counter Boring

G31  Skip Cutting G83  Peck Drilling Cycle

G33  Thread Cutting G84  Tapping Cycle

G40  Cutter Compensation Cancel G85  Boring Cycle

G4 Cutter Compensation Left G86  Boring Cycle

G42  Cutter Compensation Right G87  Back Boring Cycle

G43  Tool Length Compensation + Direction G88  Boring Cycle

G44  Tool Length Compensation - Direction G89  Boring Cycle

G45  Tool Offset Increase G90  Absolute Programming

G46  Tool Offset Double G91  Incremental Programming

G47  Tool Offset Double Increase G92  Programming Of Absolute Zero

G48  Tool Offset Double Decrease G94  FeedPer Minute

G49  Tool Length Compensation Cancel G95  FeedPer Revolution

G50  Scaling Off G96  Constant Surface Speed Control

G51  Scaling On G97  Constant Surface Speed Control Cancel
G52  Local Coordinate System Setting G98  Return To Initial Point In Canned Cycles
G54  Work Coordinate System 1 Selection G99 Return To R Point In Canned Cycles

L ey paiall) cilislal 1Y) sl galipg A Ao gite Ciillig (N) cijad) daag
29 chjad r e daliaa) ciluleall Lislal) adad 3140 algall oda adi . Anslall dadi s
38N Al canl) Adas adadl) BIMY ALY it Aal) g GUa S (ol

pSadl) Sasgl daiaal) ClANL Aald 2 (N) 5 (G)
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ggo Rapid LF__inearPtositioning
1 Linear Feed Interpolation -
G02 CWCircularinterpolation "\‘95'“ (G °9 °) ‘l’&‘
G03 CCWoCircularinterpolation v Bl w -
G04  Dwell Juddll alblee Jigail (G)
G07  Hypothetical Axis Interpolation, Sine Curve
G09 ExactStop
G10  OffsetValue Setting
G20  InputinInches
G21 InputIn Millimeters
G22  Stored Stroke LimitOn
G23  Stored Stroke Limit Off
G27  Reference PointReturn Check
G28  Return To Reference Point (M) assll (20 — &) Jgaall
G29  Return From Reference Point
G30 ReturnTo 2nd, 3rd, and 4th Reference Point . wye . ne
G31  SkipCutting Cadhl) alisle Jarddl
G32  Thread Cutting T
G34  Variable Lead Thread Cutting
G36  AutomaticToolComp. X
G37 AutomaticToolComp.Z
G40 ToolNoseRad. Comp.Cancel MO0  Program Stop
G41  ToolNose Radius Comp. Left i
G42  Tool Nose Radius Comp. Right e gﬁg%'}ﬂrsotgrgm
G50  Programming Of Absolute Zero .
G65 U ‘ MO03  Spindle On CW

serMacro Simple Call :
G66  UserMacroModal Call M04  Spindle On CCW
G67  UserMacro Modal Call Cancel M05  Spindle Stop
G68  Mirrorimage For Double Turrets On M06  Tool Change
G69  Mirrorimage For Double Turrets Off MO7 Mist Coolant On
G70  Finishing Cycle M08  Flood Coolant On
G71  StockRemoval, Turning M09  Coolant Off
@72 StockRemoval,Fadng M19  Spindle Orientation On
I | Bepeditalem M20  Spindle Orientation Off
78  FeckDilling.2 Axis M21  Tool Magazine Right
G75  Grooving, X Axis 9 : g
G76  Thread Cutting Cycle M22  Tool Magazine Left
G90  CuttingCycle A M23  Tool Magazine Up
G92  Thread Cutting Cycle M24  Tool Magazine Down
G94  CuttingCycleB M25  Tool Clamp
G96  ConstantSurface Speed Control M26 Tool Unclamp
83; E°"§t§"tﬁ‘~m{°e Speed Cancel M27  Clutch Neutral On

eed PerMinute
699  FeedFerRevolution mgg gr:icgrgg:grrs | gtgfp and Rewind
G90  Absolute Programming_ M98 Call Sub Progjram
G91  Incremental Programming M99 End Sub Program

Y canalal) aladialy ol Clisle Aoy
algal) Calide dufpyg dupjlaal JUaS cisdil] Jand aiall) malin o ga 4US 434
A alall aladialy galin S Siad L ol Alaay Uadijal) Ao gitally 4yjpaal)
Capha ggl B (OF —0) JSA B age ga LS dag ¢+ g0l i Yo qudill
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17.4

MILD STEEL PLATE. ALL DIMENSIONS ARE IN INCHES
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Galadl aladialy auiall) Aislal 5AY) Ayl cledeil) 3ai (U Jadda

Llaa J sla¥) waas Al G9O0 368 dasy (V)

Block 1 %
2 00001
3|NI0 | G20
4| N20 | GL7 G40 GEO G49 GO
SIN30 G922 X0 Y., Z..
6| N40 | M06 TOI
TIN30 [GO0O X1.7 Y24 5900 MO3
8| N60 |G43 Z1.0 HO1 MO8
9INT0 1G99 GBl ROI1 Z-04 F3.0
10| N80 | GO1 Y21 K6 (L6)
11| N30 [X18
12 N100 | Y-21 K6 (L6)
13| N110 | X1.8
14| NI120 | Y21 K6 (L6)
15| N130 | X1.8
16| N140 | Y-21 K6 (L6)
17| N150 [ X138
18| N160 | Y21 K6 (L6)
19| N170 | GO0 G8O M09
20| N180 | G28  Z10 MO
21 [N190 | G28 X0 YO
22 [ N200 | M30
23 %
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Spindle centerline ! Machine zero A Machine zero
XY axes . X - motion . XY axes
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Z- motion -
Machine
table Y- motion
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FRONT view TOP view
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