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Example

Drawing

1. 2D Drawing

5

;—4—0‘)—"

2. 3D Drawing
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CAD (Computer Aided Design)
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Q. THRREES %6 (Interference Fit)
©. B %5 (Transition Fit)

>. {371t %5 (Clearance Fit): 5% Berita™ g &I Q36 66 513 @I e uaiae e
mﬂ]’ﬁmm | ) Clearance Fit

{A) CLEARANCE FIT

R. TBEFNES B (Interference Fit): 0% Ba™ SRkd SACT G5 5 BIZ9 AT SN0
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! Interference Fit
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EXAMPLE 73
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Ted /4 (Answer Key) - 5.3

>. TfFF @ Fore I W2

e

TEE A ZCE @ A THIHT AT T G2 ST FoCE A TCIEBe M4 a5 Fa9
Af e, ATe TFHGEN AT Cofd @ FaR T4 T |

R, P TS _T?
kR
7 TS (I T o T (At (et A1 D@ @, W T WIeE ¢ o S R
FEN
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e

AfFe A YT for 2T 7o JI7e —
o IMINCHE 7§ (Front View)
o TOTEH P (Top View)
o AICIF 7*7 (Side View)

8. fox &ai Beiea™T @ i feryy
Tex:
o feifeig B&EA (Linear Tolerance)
o TN GENE (Geometric Tolerance)
o % BN (Surface Tolerance)
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&1 A6 (Job Sheet) - . .

I N ¢ GF06 NP q039 Wi g3 tofv w4 |
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TR G (Specification Sheet) - . .
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o (33 (pencil)
e 3(IWA (Eraser)
e T3 I (Drawing paper)
e T3 TAC (Drawing Board)
o @ A (Board Pin)
o 0 THRE (Tee Square)
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e Drawing Board (G322 @IT)
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Third Angle Projection

view to Isometric view
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(Information Sheet) -

- :CNC

(Contents):

. (SOP)

(Lubricant Check):

(Air Pressure Check):

PSI

(Hydraulic Pressure Check):

OO



. | ( PSI )

(Coolant Check):

CNC (Computer Numerical Control)

CNC ( )
S. (Planning the Operations):
2. (Selecting the Cutting Tools):
o ]
5 .
5 .
o .
o, (Assigning Tool Numbers):
( T0101, T0202) CNC
8. (Setting Tool Offsets):

(Tool Length Offset)

e. (Mounting the Tools):
CNC (Tool Turret)
v, (Following the Sequence in the CNC Program):
CNC S .

08



(Simulation & Trial Run):

(Depth of Cut)

(Cutting Speed)

/ /

,cs =mndn/
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Right Hand Tool
Left Hand Tool
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\Workpiece rotation

—— D2=0

T

Feed
direction

()

External Turning Tool

o Workpiece rotation L

-~

Feed direction

MCLNR2020K12

Turning tool

w/p
Feed
Parting tool
Parting Off

09






CNC , (
clamping devices
. (Chuck)
. (Vice)
. (Fixture)
. (Jaws)
o - (T-slot bolt)

Standard Operating Procedures (SOP)

SOP

(NhY



SOP- 30Nm

e. (safety Check)
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SOLID MACHINE MANDREL

EXPRANSION IMANDREL

Firtrn 1-26 Rlonabels

83
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CNC

SOP

CNC

(SOP)

Standard Operating Procedures (SOP)

(

(level of accuracy)

SOP

(Offset)

T0101, T0202)

89

(Workplace procedures)



© /
(@]
o +0.02 mm, +0.05 mm
8.
e.
SOP
CNC :
(Main Switch)
(Emergency Switch)
e CNC
CNC “Machine Zero Point” , (X,Y,2)
S. Reference Return Home Position
2. (Axis) — X, Y,Z —

88



S
() “Zero Return” “Home”
2. (X,Y,Z, U,V )
o, — 0.000
8. ( “Reference not set” “Axis not
homed”)
e.
CNC NC CNC ( G-code)
S —
CAD/CAM uUsB/
. —
o USBdrive (pendrive)
o LAN connection (network)
o Memory card
o RS-232 serial cable
9. —
CNC ( Fanuc, Siemens, Mitsubishi )
8. (Check/Verify) —

8¢



(Self Check) — .

©. ?
8. ?

¢. ZeroReturn ?

8Y



(Answer Sheet) — .

(CNC) Computer Numerical Control
(code)

, G-code M-code

.Zero Return ?

CNC :

(Home Position)
Zero Return

89






- :CNC

(Information Sheet) - .

- (N-C Code)

G-Code (Geometric Code) :

G-Code
GO0

GO1

G02
GO3
GO04

G20/G21

G28

G40/G41/
G42

G96 / G97

G99

G-code —

Function( )
Rapid positioning

Linear interpolation

Circular interpolation (CW)
Circular interpolation (CCW)
Dwell

Programming in inches/
millimeters

Return to machine home position

Tool radius compensation cancel /
left/ right

Constant surface speed (CSS) /
cancel CSS

Feed per revolution

85

Explanation( )

feed rate-

feed rate



M-

M-Code (Miscellaneous Code) : /-,
/

M-Code Function( ) Explanation( )

MOO Program stop

MO1 Optional stop

MO3 Spindle ON (clockwise)

MO04 Spindle ON (counterclockwise)

MO5 Spindle stop

MO6 Tool change

MO8 Coolant ON

M09 Coolant OFF

M30 Program end and rewind

M98 / M99 Sub-program call / return -

G- M-
G-Code M-Code (error)

error —

Error Type Cause( ) Adjustment ( )

(  Go1
Syntax Error X20Z-10 F0.2)

Undefined Code G/M

Missing Tool T-code offset

Command

Feed or Speed Error feed spindle speed
. coordinate

Coordinate Error G54/G55

Coolant or Spindle not M-code
responding : G01)

( MO3

¢o



(Self Check) - .

G Code ?
M Code ?

. G28 ?

Go2 ?
Go1 ?

(@]



(Answer Sheet) - .

5. GCode ?

G-Code (Geometric Code) ,

. MCode ?
M-Code (Miscellaneous Code) , /-,
/
0. G28 ?
G Code.
(Return To Home Position)
.G02 ?
G02 (Clockwise) (Circular
path)
.G0o1 ?
GO1 - Linear Interpolation ( ):
GO01 (Feed rate) (Linear path)

@R



(Task Sheet) — . .

Task Title: ()G-

() M-

(Instructions):

. / Refrigeration and Air Conditioning -

. /

- ()
(Procedure):

. (PPE)

. (OHS)

(Job Specification Information):

Resources Required:

Tools: Task sheet

Equipment: |[N/A

Machinery: [N/A

Materials: |Pen, paper

PPE: Mask, Apron

¢4V
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(Information Sheet) -

- :CNC
(Dry Run)
(collision)
(Process)
CNC
“Dry Run"
X v,z )

@8

(tool movement)



— G-code M-code
: (work piece)

. : (surface finish)
(Procedure):
S.
R.
o. (RPM),
8.
e.
L.
o Dry Run
o Emergency Stop

: (surface finish)
(measuring tools)

(Procedure):

(measuring instrument)
Vernier Caliper, Micrometer, Dial Indicator

({tq



(adjustment)
(Measuring Tools):
Vernier Caliper :
Micrometer
Dial Indicator (flatness) run-out
Steel Rule
Height Gauge
. (
. (Zero Setting)
o G-code coordinate ;
. (Feed Rate), (Speed), (Cutting Depth)
. (Tool Offset) :

@Y



o

o0

?
Vernier Caliper

Micrometer ?

(Self Check) - .

(@]



(Answer Sheet) - .

. Vernier Caliper 2

Vernier Caliper

() (Outside
Measurement)

() (Inside
Measurement)

() (Depth
Measurement)

. Micrometer ?

Micrometer

(¢4



LSRN NEN

: CNC Lathe Machine-

OHS PPE
CNC Lathe

[

Clear

i

Y
q
b Edit Pendrive
> AUto

so. Cycle On/ Feed On Button

SO,

3. PPE

TFAfe
PPE :

(Job sheet) - . .

Dry Run

Machine On Emergency Swich on Machine Reset

Dry Run Option

€5

Alarm



(Specification Sheet) - . .

. CNC Lathe Machine- Dry Run

CNC Lathe Machine

Adjustable Wrench

Yo



- :CNC
[ J
° CNC
. (
(
CNC
G-code M-code
(Procedure):
.
2
o,
8.
e. :
v
(Facing)

(Information Sheet) - .

N



Workpiece rotation

. Feed
Turning tool\ dredion

(Turning)

LV



. a=(Dd2L D= , d= L

Lo



a = root or minor diameter
thread angle b = pitch diameter

i ¢ = nominal or outer
pitch ,’—'I \(_7 or major diameter

Pild|: F:L‘Ad

Pitch —{ |«— 1 Start Thread ‘ MATMED

]

Major @ Pitch ©

L8



© & D

Sl



Workpiece

Twist drill

Tool
rotation

h
Feed direction

LYy



(Booring):

( ):
(Examples of Corrective Measures):

Program Adjustment:

o G-code M-code

o Feed rate, spindle speed, tool path
Tool Correction:

@)

o Tool offset

. Workpiece Adjustment:

@)

o Zero-point reference
Measurement Correction:

@)

o

vq



ol

DryRun ?

(Self Check) - .

b



(Answer Sheet) -

Facing —

Turning —

Taper Turning —
Threading —

Parting off (Cut off) —
Drilling —

Boring —

Knurling -

N OAWOWNPRE

.DryRun ?

Dry Run

Dry Run = without cutting.

?

CNC G-code M-code
¢ .NC (Numerical Control)
e .TXT (Text file)

« .CNC
« .EIA .ISO( )
?

)
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(Job sheet) -

S. (PPE)
Q. 113 7
0. 111 1
8. /
¢.
v,
q.
Y.
.
i
PPE
TFNfS @ Trerer e Zies 712

qo
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(Specification Sheet) — . .

@50

—_—
d |
i
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D
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(Information Sheet) - .

o (Specification)

(Specification)

(Drawing) (Specification)

(Quality Control)

Drawing ) :
. (Error) (Deviation)
. “Acceptance Criteria”

. Drawing Specification .
« CNC , Engineering Drawing

e Drawing —
o (Dimension)
o (Tolerance)
o Surface finish
o (Angle)
Drawing- @30 +0.01 mm, 29.99 mm 30.01 mm-

R



CNC measuring instrument

Vernier Caliper

Micrometer

Depth Gauge

Bevel Protractor / Sine Bar
Dial Indicator / Surface Plate

Thread Pitch Gauge

. (Calibration)

e Zeroerror

e CNC

. Drawing

. — :29.99, 30.00,30.01 mm — 30.00
mm

. Drawing Specification-

. — Acceptable

. — Reject Rework

. Inspection Sheet Quality Record-

e PPE (Personal Protective Equipment) , ,

CNC @20 mm 40 mm

Drawing +0.02 mm
Micrometer 20.01 mm —
Drawing- , Specification

Qv



CNC Drawing Specification

(eNC) ,

(Defective Workpiece) (1dentify), (Record)
(Report) , —

. (Quality Control) :

e Rework, Repair Reject

. (Micrometer, Vernier Caliper, Dial Indicator )
Specification

o (Dimensional error)

o (Surface roughness, scratch)

o (Shape distortion)

O

@)

Drawing @20 +0.02 mm, 20.05 mm — Out of Tolerance,
(Identification).
. Mark, Tag Sticker “Reject” “Hold”

Qa8



“DEFECTIVE” “REWORK REQUIRED”

(Recording):
. Inspection Log Book Non-Conformance Report

Workpiece No Type of Defect Measurement Action Inspector

12A45 Oversize ?20.05mm  Rework Rahim
. Quality Control Supervisor-
o Rework:
o Reject:
o Repair:
. (Reject Bin  Rework Area)
. PPE
CNC @30 mm , Drawing- 0.01 mm
Micrometer 30.03 mm — Specification
. “Reject”
. “Oversize”
« QC
. — “Rework after tool offset correction”.

a¢e



CNC

( Rework, Repair Reject)

Qv



e 9]

Vernier caliper
?
?

Dial Indicator ?

(Self Check) - .

aq



(Answer Sheet) - .

. Vernier Caliper

Vernier Caliper

(Tolerance) ?

, 50 mm ., t0.05mm

(Fit) ?

. Dial Indicator ?

Dial Indicator ( Dial Gauge)

(small displacement) (deviation)

v

(linear)



(Task Sheet) — . .

Task Title: (Specification)

(Instructions):

. / CNC Machine Operation-

. e/

- ()
(Procedure):

. (PPE)

. (OHS)

(Job Specification Information):

() (Specification)
?

Resources Required:

Tools: Task sheet

Equipment: |[N/A

Machinery: [N/A

Materials: |Pen, paper

PPE: Mask, Apron

W



(Information Sheet) - .

CNC

(According to SOP):
(Spindle)

(Tool Turret) “Home Position”-

(USB
“POWER OFF”

(Main Power)



PPE (Personal Protective Equipment)

(According to SOP):
(Proper File Saving):

. Part25_LatheJob_20-10-2025.NC

(File Backup):
USB Drive / External Drive / Network Server-
, . CNC _Backup Week42 2025

(Delete Unused Files):

(Organize Files):

o Lathe Programs
o Milling_Programs
o Old_Jobs Archive

(Verification and Record):

(verify)

(File Security):

uSB

bd



uSB

(Regular Data Backup):

usSB ,
(Virus Check):
USB
(File Maintenance):
(  :PartNo/Date )
(Access Control):
USB CNC

(Workplace and System Cleaning Procedure):
(Switch Off Machine):
Power Off

bR



(chips)

(Metal / Plastic

(Power Off)

"Machine Under Maintenance"

b\©

(metal chips)



(Materials)

(Label)

SOP

: : (caliper, micrometer)

CNC )

(chips)

b8



. PPE

(Materials)
(Aluminum)

(Copper)

(Steel)

(Titanium)

(Nickel)

b ¢



(Thermoset Plastics)

by



v

Turret (
Coolant (

soP ?

)

)

?

?

(Self Check) - .

bq



(Answer Sheet) - .

. Turret ( ) ?

Turret CNC (cutting tool)

. ( :810, 12 )

. Coolant ( ) ? ?

Coolant ,

0w ¢ r v

.S0P ?

SOP Standard Operating Procedure, )

?
. (wear)
. , (accurate)
. : (safe workspace)

bt



(inspection) (quality control)

be
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(Job sheet) - . .

: CNC Lathe Machine —

OHS PPE

CNC Lathe

Machine On Emergency Swich
Alarm Clear

PPE

RERIIC)
PPE
TFAMS @ TR WWE FIe sTeae

do

Mchine Reset



(Specification Sheet) — . .

CNC Lathe Machine
Adjustable Wrench

| -

CNC LATHE MACHINE

Workspiece  cyttin g Tailstock

tool |ﬂ

Control panel Chamfer  Bed

N



(CNC)
SICIP-LE-CNC-03-O

5



(CNC)

. SICIP-LE-CNC-03-O

CNC ( )
CNC

2. CNC NC-  edit(

0N Tk~ wN P

M-

CNC

9

, CNC

NC-

edit



20.
21.
22.CNC
23.

58



(Information Sheet) -

- :CNC

(Contents):

(Lubricant Check):

(Air Pressure Check):

PSI

(Hydraulic Pressure Check):

¢



. ( PSI )

(Coolant Check):

. ( )

CNC (Computer Numerical Control)

CNC ( )
1. (Planning the Operations):
2. (Selecting the Cutting Tools):
a. -
b. -
C. -
d. -
3. (Assigning Tool Numbers):
( T1MO86,) CNC
4, (Setting Tool Offsets):

(Tool Length Offset)

5. (Mounting the Tools):
CNC Milling changer (ATC)
0. (Following the Sequence in the CNC Program):
CNC
1. (Simulation & Trial Run):

)



© N AW

/

., CS = ndn/

9

MILLING



b



CNC , ( )
clamping devices :
. (Chuck)
) (Vice)
) (Fixture)
. (Jaws)
o« - (T-slot bolt)

Standard Operating Procedures (SOP)

>



SOP -

SOP- 30Nm ,

5. (Safety Check)

Yoo



503



- (sop)

CNC )
Standard Operating Procedures (SOP) SOP
SOP -
(Offset)
( T0101, T0202)
CNC , ( )

(Workplace procedures)
(level of accuracy)

Sox



+0.02 mm, +0.05 mm

SOP
(Main switch)
CNC milling ,
(Main Switch)
(Emergency Switch)
e CNC
CNC “Machine Zero Point” : (X,Y,2)
1. Reference Return Home Position
2. (Axis) — X,Y,Z—
3.
1.
a. “Zero Return” “Home”
2. (X,Y,Z, U,V )
3. — 0.000
4, ( “Reference notset” “Axis not
homed”)
5.

o)Vl



CNC NC CNC ( G-code)

1. —
CAD/CAM usBs/

2. —

a. USB drive (pen drive)

b. LAN connection (network)

¢. Memory card

d. RS-232 serial cable
3. —

CNC ( Fanuc, Siemens, Mitsubishi )

4. (Check/Verify) —

yo8



o & w o=

NC CNC

(Self Check) — .

Nelte



(Answer Key) -

?
(CNC) Computer Numerical Control
(code)
?
?
, G-code M-code
?
.NC CNC ?
NC CNC

CNC (Computer Numerical
Control)

Numerical Control Computer Numerical Control

NC (Numerical Control)

you



CNC (Computer Numerical

NC (Numerical Control) Control)

(Accuracy)

So19



(Task Sheet) — . .

Sobr




(Information Sheet)- .

- :CNC (NC Code)
[ G_
° M-
o G- M-
G-
G-Code (Geometric Code) ,
G-code -
G-Code Function( ) Explanation ( )
GO0 Rapid positioning
. . . feed rate-

GO1 Linear interpolation

Circular interpolation
GO02 (cw)

Circular interpolation
GO3 (ccw)
G04 Dwell
G20/ G21 Pr_ogrammlng ininches/ (

millimeters )
G28 Ret_u!’n to machine home

position

Tool radius compensation
G40/GA1/GA2 cancel/ left/ right

Constant surface speed (
G96/G97 (CSS)/cancel CSS )

. feed rate

G99 Feed per revolution

pYe)-}




M-Code (Miscellaneous Code) , /-,
/
M-Code Function () Explanation ( )
MOO Program stop
MO1 Optional stop
MO03 Spindle ON (clockwise)
MO4 Spindle ON _
(counterclockwise)
MO5 Spindle stop
MO06 Tool change
M08 Coolant ON
M09 Coolant OFF
M30 Program end and rewind
M98/ M99 Sub-program call / return -
G- M-
G-Code M-Code (error)
error -
Error Type Cause( ) Adjustment ( )
Syntax Error ( GO01 X20 Z-10
FO0.2)
. G/M
Undefined Code
Missing Tool T-code offset
Command
Feed or Speed feed spindle
Error speed

Coordinate Error coordinate G54/G55

Coolant or Spindle M-code (
not responding MO3 : G01)

Error Type Cause( ) Adjustment ( )

dd0



a &~ w b=

G-code

M30 ?
MO0O1 ?

M-code

(Self Check)- .

990



(Answer Key)- .

G-code M-code ?

G-code (Geometric Code):
G-code CNC :

« GO0 = Rapid movement ( )

o GO1 = Linear cutting ( )

o GO2 = Clockwise arc cutting

« GO3 = Counter-clockwise arc cutting

M-code (Machine Code):
M-code ,
/

e MO3 = Spindle ON (clockwise)

« MO4 = Spindle ON (anticlockwise)
« MO5 = Spindle OFF

« MO8 =Coolant ON

« MO9 = Coolant OFF

CNC

Base( )- :

Column ( )— :

Saddle ( )— Y-axis
Table ( )—

Spindle ( )—

Headstock ( ) —

Knee( )- -
Control Panel ( ) —

. Coolant System ( ) —

10. Feed Mechanism ( ) —

©ONOUA N

R



. End Mill Cutter ( )

. Face Mill Cutter ( )

. Slab Mill Cutter ( )

. Side and Face Cutter ( )
. T-Slot Cutter ( - )

. Angle Cutter ( )

. Form Cutter ( )

. Ball Nose Cutter ( )

. Fly Cutter ( )

.M30 ?

M30 (End of Program) Program Stop and Rewind
CNC

.M0O1 ?
MO1 Optional Stop

(optional) ;  Optional Stop switch ON

259



(Task Sheet) —

Task Title:

()G-

()G M-

() M-

(Instructions):

. / CNC Machine Operation -
. /
- ()
(Procedure):

. (PPE)
. (OHS)

(Job Specification Information):

()G () M-
, ()G- M- (error)
(adjustment)-

Resources Required:

Tools:

Task sheet

Equipment:

N/A

Machinery:

N/A

Materials:

Pen, paper

PPE:

Mask, Apron

338




(Information Sheet)-

- :CNC
[ ]
° CNC
(Steps):
1.
2.
3.
4. SOP
S.
(workpiece) :
1. (Rough Milling):
a.
b.
2. - (Semi-Finish Milling):
a.
b.

2¢



3. (Finish Milling):

=3

4, (Inspection):
a. )
b. (tool grinding, re-cut )

Step 1: Machine Preparation
« CNC (Machine Zero Point)

Step 2: Workpiece Mounting
« Dial Indicator
Step 3: Tool Setting
. (End Mill, Drill )
Step 4: Program Loading
o G-code/M-code
Step 5: Dry Run
« Workpiece
Step 6: Machining Operation
. (MO3)
. (MO08)
Step 7: Inspection
o Vernier Caliper / Micrometer

CNC
CNC -
CNC
, : , (workpiece)

0N



1. CNC
( G-code M-code)

4, (Dry Run):

. (accuracy and repeatability)

(Different types of CNC Milling Operations):
. Facing —
. Slot Milling —
. Pocket Milling —
. Profile Milling —
. Drilling —
. Contour Milling —
. Thread Milling —

(grinding), ,

214



(Inspection):

b4



a & w o=

Spindleon CW M code

M code ?

ZERO RETURN ?

?

?

(Self Check) - .

MRY)



(Answer Key) - .

1. SpindleonCW Mcode ?

Spindle ON (Clockwise - CW) M Code:

MO03
- M03 S1000 — CW 1000 RPM-
2. M code ?
M Code:
M08
(Coolant)
M09
3.
1. Face Milling —
2. Plain (Slab) Milling —
3. End Milling -
4. Slot Milling —

.ZERO RETURN ?

Zero Return CNC (X,Y,2Z)
home position machine zero point-

(Rough Milling) ?

(Rough Milling)

30
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(Job Sheet)- . .

(PPE)

9D



(Specification Sheet) -

PPE:

110mm/ 100mm/ 60mm ms Plate

533



(Job Sheet) — . .

© oo N OAE WD

[ S Y = Y
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14. JOG
15.

3RV



(Specification Sheet)- . .

PPE

110mm/ 100mm/ 60mm ms Plate

Tool Rotation

O Face Mill

Machined Surface

938



(Information Sheet) - .

Vernier Caliper, Micrometer, Dial Indicator, Height Gauge

Required Tools and Equipment ( ):
1. Vernier Caliper

Micrometer (Outside/lnside)

Dial Indicator

Height Gauge

Surface Plate

Steel Rule

Marking Pen Tag

Inspection Sheet/Record Form

© N R wWN

Steps/ Procedure ( )

Drawing

~No ok wbdhE
—_
N—r

Safety Precautions ( ):
1. ,
2. Surface plate measuring surface

RE



4. Sharp edge burr

, Defective

1. Mark ( ),

2. Record ( ),

3. Report ,
- rework, scrap corrective action

(Tools & Materials):
« Marking Pen Tag
« Inspection Sheet/ Defect Record Form
« Camera( )
o Supervisor Report Form

Safety Precautions ( ):

Y



Defective

Height Gauge ?

Dial Indicator

?

(Self Check) - .

39



(Answer Key)- .

Measuring Instruments ( )
Vernier Caliper —

Micrometer —

Dial Indicator —

Height Gauge —

Steel Rule -

Surface Plate —

Bore Gauge —

No ok e

2. Defective ?

Defective ( ) -
. (dimension) (shape) :

. (tolerance) :

. Height Gauge *?

Height Gauge : (Height)
(Marking Out)
: (Scriber) (Base)
(mark)
. Dial Indicator
Dial Indicator : (Deviation)

(Runout)

IR



Dial (
Plunger

(

w 6 L v

), Pointer ( )

Flatness)
(Roundness)
(Alignment / Concentricity)
(Job setup)

NRB

Plunger (
Pointer

)



(Task Sheet) — . .

Task Title: (Specification)

(Instructions):

. / CNC Machine Operation-

. /

- ()
(Procedure):

. (PPE)

. (OHS)

(Job Specification Information):

? (procedure/steps)

Resources Required:

Tools: Task sheet

Equipment: [N/A

Machinery: |N/A

Materials: [Pen, paper

PPE: Mask, Apron

dvo



e CNC

(@]
O
O
Steps/Procedure (
1.

a x> w

Safety Precautions (

):

(Information Sheet)- .

290



Steps / Procedure ( ):
1.

g wN
1

Safety / Precaution ( ):

. Access Control

SOP —

Steps / Procedure ( ):
1.

Access Rights Permissions
SOP

G wN

Safety/Precaution ( ):

20



Steps/Procedure ( ):

1. ,
2. :
3. Maintenance/Check
4. (broom, mop, wipes)
5.
Required Tools/Equipment ( ):

e Broom/Mop/Dustpan
e Cleaning Cloth / Wipes
e Cleaning Solutions

e Gloves

e Trash Bin/ Dustbin

Safety Precautions ( ):
. Chemicals

Steps / Procedure ( ):
1.

ook

Required Tools / Equipment ( ):
o Softcloth/Wipes
e Brushes
e Lubricants/Qil
e Cleaning solution
o Safety gloves & goggles

MO



Safety Precautions (

Steps / Procedure ( ):
1.

GO W

Required Tools/Equipment (
e Wipes/Cleaning Cloth
e Brushes
e Lubricants/Qil
e Tool Racks/Cabinets
o Safety Gloves

Safety Precautions (

08



Steps / Procedure ( ):

1.
2.
3. : :
4. /
5.
Required Tools / Equipment ( ):
e Cleaning cloth / Wipes
e Brushes

e Lubricants/Oil
e Inspection tools (Vernier Caliper, Dial Indicator)
¢ Maintenance logbook

Safety Precautions ( ):

e Chemicals

20¢



(Self Check) - .

SOP ?

20V



(Answer Key) - .

?
SOP ?
SOP (Standard Operating Procedure) -
CNC / , , SOP
?

SIS AR NI

2009
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(Task Sheet) —

Task Title: ,

(Instructions):

. / CNC Machiné Operation-

. /

- ()
(Procedure):

. (PPE)

. (OHS)

(Job Specification Information):

() () SOP
() , (procedures/
steps), (tools/equipment) (safety precautions)

Resources Required:

Tools: Task sheet

Equipment: N/A

Machinery: |N/A

Materials: [Pen, paper

PPE: Mask, Apron

20
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AN NI N Y NN

: CNC Milling Machine —

OHS PPE
CNC Milling
Machine On Emergency Swich

Alarm Clear

PPE

TFfe
PPE

TFNfS @ Trerer e Fies 712

(Job sheet) -

y80

Mchine Reset



(Specification Sheet) — . .

. CNC Milling Machine —

CNC Milling Machine
Adjustable Wrench

/ / -

CNC Milling Machine

383



(CNC)
SICIP-LE-CNC-04-O

38R
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v
o

3
3
N
38
se
MY
3a

(CNC)

. SICIP-LE-CNC-04-O

CNC ( )
CNC
CNC ,CNC
CNC ,
CNC
CNC

/
(finished product)

(specification)

289



(Information Sheet) - .

- :CNC : -

(Contents):

AN

Steps/Procedure ( ):
>

3
©
8
¢

Required Tools/Equipment ( ):
e Wrenches/Screwdrivers ( )
e Lubricants/Oil
e Cleaning Cloth
e Gloves

Safety Precautions ( ):

588



EDM

Steps/Procedure ( ):
5

2
©
8
(g
Y

Required Tools/Equipment (
o Allen key/ Spanner
o Tweezers
e Cleaning brush soft cloth
o Safety gloves

Safety Precautions ( ):
SOP
Steps/Procedure ( ):
5 (vice, fixture jig)
3
o SOP
8
(g

8¢

(dimension)



Required Tools/Equipment ( ):
e Spanner/Allen Key
e Soft hammer ( )
¢ Cleaningcloth
o« Dialgauge Vernier (alignment

Safety Precautions ( ):

(dimensional error)

Steps/Procedure ( ):
5

N
O
8 (spanner, Allen key, dial indicator
(g
v SOP
Required Tools/Equipment ( ):

e Spanner/Allen key

o Dial indicator Vernier height gauge
e Cleaning cloth

e Soft hammer (alignment )

Safety Precautions ( )

28Y



(Self Check) — .

(Lubricant) ?

(Feed Roller) ? ?
?
. Soft hammer ?
?

5819



(Lubricant)

. (noise)

(Answer Sheet) - .

(vibration)

(Feed Roller) ?

. Soft Hammer

Soft hammer

hammer

S8b

(friction)

Soft



(workpiece)

285



(Task Sheet) — . .

Task Title:

(Instructions):

. / CNC Machine Operation-

. eapy]

- ()
(Procedure):

. (PPE)

. (OHS)

(Job Specification Information):

Resources Required:

Tools: Task sheet

Equipment: |[N/A

Machinery: [N/A

Materials: [Pen, paper

PPE: Mask, Apron

S¢o



YV V V V

(Job Sheet) -

tension
Dry run
smooth
Cutting Start
tension

tension alignment

N(oY



(Specification Sheet) -

Safety

Safety
Safety shoes
Work apron

CNC Wire EDM machine
(Program )

Soft hammer
Cloth / Cleaning materials

Wire
Diameter

Guide Pulley

2R



AN

(Contents):

zero)

CNC

(Information Sheet) - .

(
1 1] / 1
r=D/2
(Rf) Rf<r=>
-
oS
)
(overlap) /
= —

N(g\)



o < — ;
v Z-
o SafeZ ( ) ( ) —
mm /
o - - (step-down) — (
mm; 2-5 mm)
q -l -, (approach/exit)
o (arc/linear)
o /
b (Feed & Speed)
o [/ —(
)
5
o CAM/ — , -
( — Lathe, Milling, Wirecut)

code/M-code)

e CNC Machine Controller (
. | Laptop
Data Transfer Device

: FANUC, Siemens, Mitsubishi

o USB Drive/Memory Card
o RS-232 Cable/LAN Cable ( )

. (NC/L.TXT/.CNC

)

SOP (Standard Operating Procedure)

Step 1:

. ( : PARTO1.NC)

. (Dry Run  Simulation

. ( : 00001 01234 format)
Step 2:

. USB — Pendrive

. — RS232 cable LAN

. DNC (Direct Numerical Control)

28

)

)



Step 3:

. EDIT Mode / MEM Mode

« “PROGRAM” “DATA IN/OUT”

« “READ” *“INPUT”
Step 4:

« USB

. READ / INPUT

. (100001 LOADED)
Step 5:

o “EDIT MODE”

¢ G-code M-code , ,

o PROGRAM CHECK GRAPHIC SIMULATION
Step 6: Dry Run ( )

e Machine “DRY RUN”

CNC Machine Controller ( - FANUC, Siemens, Mitsubishi
CAM Software / Simulation Software
o Mastercam/Fusion 360/ SolidCAM / NC Viewer
. (NC/.TXT/.CNC )
e Standard Operating Procedure (SOP)

Step 1:
. CNC
. ( :00001)
Step 2:
. : “GRAPHIC MODE” “DRY RUN MODE”

. . “Simulation”  “Verify Toolpath”

°©ee



e CNC Machine Controller

. /
e USB Drive/ Memory Card/ Server Connection
e Approved Program File ( : O0001.NC, PART01.CNC)

e Standard Operating Procedure (SOP)

Step 1.
. Dry Run
. “Proven Program?” ( )
Step 2:
[ ] SOP 1
o OO0001_PARTO1 _MILLING.NC
o JOB_NO123 FINISH.CNC
Step 3:
o CNC Controller Memory
o External USB Drive
o Central Server /DNC System
o Backup Folder in PC
Step 4.
. “EDIT MODE” “DATA OUT”

“OUTPUT” “SAVE”

FANUC Controller - EDIT - PROG —- OUTPUT — USB — FILE SAVED

00001 SAVED SUCCESSFULLY

0V



(Self Check) — .

Edit Mode ?
Auto Mode ?

Mg



(Answer Sheet) -

CNC )

CNC —
FANUC (Japan)
Siemens (Germany)
Mitsubishi (Japan)
Heidenhain (Germany)
Haas (USA)
Okuma OSP (Japan)

o0k wbdpE

(EDM)
e 0.10 mMm
¢« 0.18 mMm
e 0.20mMmm
e 0.25mm
. Edit Mode ?

Edit Mode CNC

. G-code M-code

ey



. Auto Mode ?

Auto Mode CNC
. G-code/M-code cutter

2EH



(Job Sheet) - . .

CNC

PPE (Safety : )

USB, CD
error mismatch
EDIT MODE-
USB/LAN/ LOAD
AUTO MODE- Dry Run

clash misalignment

Dry Run Cutting

Yo



(Specification Sheet) - . .
CNC

PPE:
e Safety
o Safety
e Safety shoes
e Work apron

CNC Wire Cut EDM Machine
Vernier Caliper

Allen Key

Lubricant/ Coolant

Cleaning Cloth

akrwnNpRE

50mm*100mm*10mm Ms plate

CNC Wire Cut Machine

Upper spool
Wire

Upper guide

Lower guide

Control

panel Dielectric

Table

Workpiece

29y



(Information Sheet) - .

- :CNC
(Contents):
L - ]
L 1
[ ]
. /
o (finished product) (specification)
CNC EDM : .

(Wire Offset):

. : 0.25 0.01 , 0.135
(0.25/2 + 0.01)

(Wire Speed):

. 8-12 /

(Power Settings):

SuR



A ® 6 N v

AR ® 6 N v

— (CNC EDM )

(Machine Preparation):

(Machine Zero)

(Workpiece Loading and Alignment):
(Job)

V-block, magnetic clamp, fixture plate

(Setting Data and Reference Points):
(Machine Zero).
(Work Zero): (

XY, Z

T



o 6 L v

(Initial Line)
(Start Position)

(Purpose):
(Procedure):
: “Feed Hold” “Emergency Stop”
RESET
o (Start Point)
o “Return to Reference Point”
o (O-code)
o ( NOO01 G90 G92 X0 YO)
/ .
“Cycle Start” —

(Precautions):
RESET

RESET

2L8



(Purpose):

3
)
(Procedure):
5 (Machine Start-Up):
@)
@)
o ( - )
3
@)
@) '
o “Dry Run”
© .
@)
(@]
8 .
“Cycle Start”
(@]
o ) )
(g
@) 1
o (Feed, Power )
Y
@)
(@]
@)
(finished product) (specification)
CNC Wire Cut (Finished Product)
(Drawing) (Specification)

CNC Wire Cut ,
: (tolerance), (surface finish)

M\ ee



o (Vernier Caliper)

o (Micrometer)

o (Dial Gauge)

o (Height Gauge)

o (Surface Tester)

( ), non-
conformance
Wire Cut , . (burr),
(rework)

(Visual Inspection):

- .t . , Finished Product-
, acceptable

: non-conforming product

, CNC Wire Cut

LY



(Self Check) — .

?
?
.EDM ?
. Program Reset  ? ?

2vq



(Answer Sheet) - .

Electrical Discharge Machining (EDM)
(Wire Electrode) —

(Gap) /
(Electric Discharge)

' OC_ y °C1

”

EDM —

Power Supply Unit

Wire Feed System
Wire Guides
Work Table / Fixture

Dielectric System (Water
Tank)

Control Unit (CNC
Controller)

Servo System
Flushing Nozzles

(Offset) ?

oL



.EDM ?

EDM (Electrical Discharge Machining)

. Program Reset ? ?

Program Reset CNC

¢ Program Reset

. Dry Run Reset

MUY



Dry Run

(Circuler Cut)

(Job Sheet) - . .

9o



vk wnN e

PPE:

CNC Wire Cut EDM Machine
Vernier Caliper

Allen Key

Lubricant / Coolant
Cleaning Cloth

(Specification Sheet) — . .

50mm*100mm*10mm Ms plate

29



(Information Sheet)- .

(Contents):
[ ]
[ ]

(Worktable)

- (Dielectric fluid)

29



CNC : ,

CNC (waste materials)

29V



(Metal Waste) , )
(Non-metal Waste) , ,
(Liquid Waste) : :

(Hazardous Waste) : :
N
. (Metal / Plastic / Coolant / Hazardous)
O
. (recyclable)
8
o (filtration) :
o waste treatment center-
(4
Y
CNC ;

548



(Cutter, Drill, Reamer)
(Vernier Caliper, Micrometer)
(Vice, Clamp, Chuck key)

(Micrometer, Dial Gauge)

(Inventory list)

sae



(Self Check) — .

.EDM ?

R I)



(Answer Sheet) - .

EDM ?
EDM Electrical Discharge Machining

non-traditional machining process,
(electric spark)

EDM (Wire Cut Electrical Discharge Machine) EDM-
(wire electrode)

5 (Complex shape cutting)

N
)
8 (Precision work)
(g
2
CNC (Wire Cut EDM Machine) -
(Dielectric Fluid) (Deionized Water)
?

. blockage

549



EDM

b



(Task Sheet) — . .

Task Title: ,

(Instructions):

. / CNC Machine Operation-

. I/

- ()
(Procedure):

. (PPE)

. (OHS)

(Job Specification Information):

Resources Required:

Tools: Task sheet

Equipment: N/A

Machinery: |N/A

Materials: [Pen, paper

PPE: Mask, Apron

245



