Ra?tazmaaaa'[af

(Practical Works)

ATM

Nut & feames =em
{51181 TROT (Nut Designing)

Step 1: TF & center point ¥ eaw 65, Weaw 70 3R Weam 120 &1 wiHA Draw F4I 41
fo fo & weffm 2

R 1

Step 2: Polygon command F WM H 3R No. of side 6, circumscribed Wfka
option select % 3 ead 120 &)

| IO R e ey N Y R T T R T A e L s ——
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3 I center point ¥ TH Gfhel Draw FU0, Withel & A= AT Polygon F AL edge q
fren S0 sk f Wemm 120 T WhEE ) Delete 7 )
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Step 3 : Extrude command 1 WM H0h Heaq 70 6 TR FI extrude HUT 3R extrude
height &1 TH 130 37 ’

R
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a/@ Polygon F extrude T AN extrude height %1 value 130 I

R

Step 4 : Subtract command ¥ WM F& Polygon ¥ ¥ {SFF 70 I Wead &l
subtract FX <A
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3 FIH AR e circle T extrude HET 3 extrude H FHaE 130 TE@

foa 8

Step 5 : WHA F solid edges T fillet command T C 3 |
‘ fillet X <A fillet eag |
@ TE 25 9 St faa el 2 : |

iy
]

.+ FilletRod. 25

7
ol 1)
¥
L

35
I
i
i

°F

e £t v L Cag i, bW i ) TS hvte, s iy s
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Step 6 : Intersect command F1 Y FF solid polygon % body ¥ @@ 9y wike =3
pody # intersect F AT S fax e 8

fem 10
Step 7 : Command-Helix
Base radius—65
Top radius-65
No. of turns-5
Helix height-150

Helix command %1 S&f &1 3R bage feag six Top &AW 1 9[ 65 3 3R helix 51
9% 150 T 3R No. of turns F1 A 5 <0 S fad ¥ v 2
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379 helix # select T move command F AN T g T move HL #R value 10 30
< f fo % weffm @

fem 12

= 13

374 Fillet command T ¥4I %A T TS 65 AT Wichel & edge FI fillet F, fillet TS 1 I
5 &0 S faa # Wi 2 :
Fyﬂ"-ﬂ'{_ o

o

)
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Step 8 : ¥8 T® circle draw 01, {9531 Diameter 15 21 3R Polygon &1 WM 1) B R
riangle draw =40

Diameter- 15

<V

l

ICERE
Rotate command ¥ ¥4 &0 U triangle ® Rotate & 1|

fe= 16

39 79 triangle T ; e :
o gle = mmecommand%lmmhehx%mﬁ‘ﬁﬁﬁmplncum'{i‘:?]tftm
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Step 9 : Command—-Sweep
Select object—triangle
Sweep path—helix

e 18

Step 10 : Intersect command 1 A1 Flsh 4 1 solid body H ¥ helix I intersect FX &
598 72 & =T T thread fora SEm
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TN AE1-2
AIM
aree o1 fegT &
fgﬁﬂsq TRUT (Bolt Designing)

Step 1 : Tad Tgel ifeq®@ 10 3 emw 20 F wffa Draw F001 41 % fom o wafim frm
T 2

= 20

Polygon command &1 ¥4I &1, No. of side 6 31X inscribed in circle %I option TAFZ HiT
#r iegq 20 & w41 fF fax § W@ R @ R
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Step 2 : Extrude command 1 ¥aMm X4 gC fead 10 9w gfhd &l extrude F1 sy
extrude height &t value 75 g7

fert 22

Step 3 : Polygon &l extrude T 31 extrude height St value 20 <7

R 23

Weaq 20 9t Wlhet A W extrude FAT ik extrude height =t A 20 ¥ <y i fa
Teffm famar mn @) :

_
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515 919 edge & fillet T4, fillet

ferx 26
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Step 5 : 319 helix command &1 Y81 T& bolt # threading F 3R base Hsa@ 3k top
radius 1 HH 10 2 33 helix 1 height &1 T 55 3 San fF fas § weffa fFn m 21

fe= 27
Step 6 : 39 Uh Wiehe! Draw F foge egw 0.5 1 i oz ¥ e fFn w2

fer 28

379 Sweep command & YA F&F GHd F1 helix T sweep FT 2|
Command-SWEEP

Select object—circle (rad, 0-5)

Sweep path-Helix
< R o H wefie R
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) Step 7 : 3 sub§tract command &1 W41 Tk helix Tl dee &t body ¥ subtract F &l
S fe o A wefiim )

Scanned by CamScanner



250 | e vy R vd Fgthaa

TN -3
AIM
Coupling &7 TEAET HET

%313? TRUI (Coupling Designing)

Draw 3D coupling by using command C, command PL, command J, command Array,
command Ext. command Su, command Cha, command IF, command POL, command helix,
command sweep.

Step 1 : First, start by making a circle with the help of given dimension shows in the

figure.

Step 2 :
Command = AR (ARRAY)
Select object—circle (Rad. 17)
Array type—polar
No. of items—4
Array command 1 T e 3R Al dfhe o Weaw 17 %, el array type polar
select U1 3T no. of items 4 WM, fTA WM object T multiples copies fire] WM <rar
fomt A wef¥@ 7

e it ot b, i tuiivie s s OO et
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Step 3 : Command-Extrude
Select object-cirele (rad, 93)
Extrude height~27

Extrude command 54 7% Hffa fagm 129 93 Z, F1 extrude T4 #7 extrude height
& value 27 &
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Step 4 : Command-Extrude
Select object—circle (rad. 17)
Extrude height-27
Extrude command &1 YA F{% 3= o 9% 91 circle faga Wem@ 17 g, 371 extrude
FOT T extrude height =i value 27 =l

ff= 35

Step 5 : Visual style = 2D wireframe ¥ S #X shaded W & o, foqq object &1 solid
view 5 <@ T%4 g

2D Viveframe
Conceptual
Fesictc

fer= 36
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Step 6 : Subtract command T 7T ek P solid body H H I circle e femm 17 %,
Z9F1 subtract FL @

ferm 37

Step 7 : Solid body % edge @1 If1 fiF i fomen eaw 93 €, STF edge F1 fillet
command T F1F fillet {ETT Ht value 1 TH edge fillet HL I

=1 &% AR Afha fome ead 17 2, 394 edge F1 chamfer FL0, 9261 chamfer distance &1
value 2 4T ZAL chamfer distance #1 value 1 27

: ——CHAMFER= !
P 3 Distance value={ 2 and 1]

Scanned by CamScanner



254 | TR wis RemwH vd Aghaara

Step 8 : Extrude command &1 N 0 SHI circle foaa ead 24 3R 40 %, ZF circle #
extrude T 3R extrude height & 99 73 =l

fa= 39

Step 9 : Subtract command &1 M T4 gL Sl Ffed e g9 93 #N 40 2, F1 select

F{® (S99 24 I circle 31 subtract X Sl

fi=m 40

——m
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Step 10 : Fillet command &1 4M 4 g0 fos1 # femar 7 301 circle fo 3z 24 X
40 %, % edge F fillet FT N R fillet WETH F value top edge F fau 187 zim T F feu 3
Eull

fer= 41

Step 11 : 3/@ eqq 1 & T& Tfhd Draw H, 39 Flhd N extrude W‘ﬁi, extrude height
=l value 20 TE|

Rad=1
Extrude height=20
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Step 12 :

Command-Helix

Base radius-1

Top radius-1

Turns-70
Axis endpoint—-20

X

[\
9%

.

!

%
—0
EO..-...LQQ

!

{l

-

\YAY;
|
i

-

= 43

commnd= HELIX
Base Rad. - 1
TopRad.-1

Tums - 70

Axis endpoint - 20

S| o

C @ -

0 Bylayer | 3 & .

|
—4

S 1%

T_T'_— Dyl ayes

|Powtion X
i’fo‘d-;-nv )
| Posmion 2
Constian
Twm

| Tunv“c-ghl -

Twnt

| Base Radan
Top Radan

Turn Siope
Total length

T

X @ o V- L
econa. P
(. Amésﬂ‘ Mane

Moddy - | Seitvy -

.....
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Step 13 : Polvgon command Fi ST Fh triangle Draw 71 No. of side & value 3 =7

== inscribed in circle ¥ option select & 15989 T 9H 0-124 271

= 45

tep 14 : 3D Rotate command ¥1 ¥IF F{& triangle F1 Rotate & &1l AT 39 triangle &I
Move command F1 557 %% helix T place FT &7

ICER G

Sweep command FT TIF =i triangle F1 select FUT 3R sweep path selection ¥ helix Tl
select 7 =7 =91 % =9 9 9299 2
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Step 15 : 31d Object &1 Rotate Fh, Coppy command 1 T &Th object %! TF copy T
Ll

it 48

Step 16 : 379 IETH 40 I circle ¥ 20 | ThFd ¥ o quadrant § @8 Draw SUl fSa®)
Distance 1 91 22.5 31 @1 fF fax § 7o R
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74 Move command F1 T F7% helix 7 79 thread @@ ohject #1 center H pick LT T
W A F A8 5 W Drop w0 9 5 g W w=fiE 2
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T WE AU line W 9t threaded object % Rotate FTh place HT @l

3a fR ¥ Move command &1 ¥4I &tk fF thread amel object H1 select HUT 3 value 1
ST thread F1 move HT | g9 line W &t thread I ot g W& move F M|

T R R T A T L A — e I
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Visual style shaded & g1 1 f& f99 ¥ weffm 2

o= 54

Step 17 : Subtract command 1 YITT &TH R solid 1 select HTH THI threaded object &1
solid ¥ H subtract FX <l <11 fF o # wefd@ 2

Gl 30 SOSTRACT)
ia SUECEIELECTIONMODE

. l Comeres seected 30 selds e 20 regiens by skrxon
o B SUNPRUPERTIES ; SUBTRACT
SUNPROPERTIESCLOSE Press F1 ot
}i} SUNSTATUS Tess more help
| ] SUPERHATCH v ;

fir3 55
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Subtract % % g threaded body subtract 3 M 3R foF threaded 3 ® M, 3k
T coupling ST 3D structure &1 & FaR & s
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TN ST-4

AIM
Gear T Tew8T AT

f33187 TROT (Gear Designing)

Step 1 : Command name—Circle

Circle command & YA Tk IETT 0-5,1,2-5,3 -759, 4, 4 - 44 F1 Gfhed Draw FHAN J91 5

fo3 §f weff@ 2

fera 59

39 circle % center ¥ U horizontal line draw AN Sar fag # wef¥[ ’é\'l

fera 60
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Step 2 : Offset command &1 M FF offset distance T A 0- 175 ¥ line % a1 side
offset = ot s o7 # WRRE 2

fer= 61

#4 Offset command 1 AR FEM HL 3R & arell o131 Sl BIgHl IR AR 4 9l aFf
@Al H offset =X &F side FL o AT offset distance = WM 0-1 27 S fa o weffl %l
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fem 63

Step 3 : Arc command 1 YA XA € §7 lines W 3 point Arc F A& ¥ fiER 1 tooth
draw FU11 S f99 ¥ we¥E €
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Step 4 : Trim command T T4 TG 'gd fT & tooth &I Egié.’m( Afka forgem zaw 4 31‘11
4.443 IERN trim B AN S oA H wEfE R

= 65

3 ARRAY command T Y41 &{d BT 39 tooth #l select FTh polar array &l Agg T array
FT T No. of items &1 A 35 37| 5 fax ¥ Wi 2
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379 trim command 1 FAM FI €T circle % circumference 5 W TR & tooth & %,
IER! trim AN S o § wef[ 2

3 ~
Select obyect 1o tnm ce shdt selectto etendor -

ferm 67
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Extrude §C ofn =t ECI fer @ Presspull command =1 TN BC upward fem ® press
pull FX 3 extrusion height H ¥H 0-5 3 5@ fox ¥ wefim 2

i 72

Step 6 : Presspull command I AR d §U circle [T Radius 2.5%, 39 area #! select
L Presspull F4 3 extrusion height @t value 0-3 27|

BT 4
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Pressoll gran®
" clithe rad. 2.5
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Step 7 : 3 Presspull command F1 WM & circle g eag@ 1 €, IHE Arvea &
Presspull #3713 extrusion $=1 1 WM 0.5 3 i@ fo o weffa )
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arg fst T 36 T I select FUT 3 Presspull command & TR HI7 3 extrusion 7 £

F TE 0.5 ¥ @ 2 H WeR| 2

ICERE]

e e

B B

A&l 9 Complete

<

~

< Designing

€ Gear
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AN HEAT-5

From a shaft 30 mm dlameter, make a stepped shaft with dlmensmns as shown in
figure. Take speed =2500 rpm, feed =30 mm/min. Write a part program

[ ]
425 $20 -Z +Z
+

fe——— 30 —— >l 15 —»| ‘
fira 83 : A stepped shaft

Solution :
The figure 83 shows the initial position of tool.

$30| | ¢25 620 ﬂ - T

ettt (0,0
’ ferx 84 : Initial position of tool

The NC part program is as follows :
NO01 G21 G90 G92 x 5-0 Z5-0
N02 M03 S2500
NO03 G00 X 0-0 Z2-0
N04 G01X-1.0Z - 45-0 F30
NO05 G00 X 0-0 Z2.0
N06 GO1X-2-0Z - 45-0
NO7 G00 X 0-0 Z2-0
N08 G01X-25Z - 450
N09 G00 X 0-0 Z2-0
N10G01X-35Z- 150
N11 GO0 X 0-0 Z2.0
N12G01X-4527-150
' N13 G00 X 0.0 Z2-0
| N14 G01 X - 5.0Z - 15-0
N15 G00 X 5.0 Z5-0
N16 M05 M30
The Explanation of the program in :
N01 - Absolute dimensioning in mm, define axis
N02 - Spindle start clockwise
NO3 ~» Rapid transverse of tool to Z = 2 mm for clearance
NO04 - Make depth of cut = 1.0 mm
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NO05 — Tool retrives back to start position

N06 — Make depth of cut = 1-0 mm

NO07 — Tool Retrives back to start

NO08 — Depth of cut = 0-5 mm

NO09 — Tool retrives back to start position

N10 — Make depth of cut = 1-0 mm for 15 mm length
N11 — Tool retrives back to start

‘N12 — Depth of cut for 15 mm length

N13 — Tool retrives back to start

N14 — Make final cut for dia 20 mm

N15 — Rapid movement of tool to start position

N16 — Spindle steps, end of program, machine strips.

Wnte a part program for turmng a rod of dJameter 35 mm as per ﬁgure All
dimensions are in mm, Speed =1000 rpm, feed =10.

T,

@ 35 @25 a1

R —

vty i(O. 0)
- 120 =
fer 85
Solution :
The origin is defined at righthand corner of the rod as shown in figure 84. The
program :

NO1 G90 G11 G94; Absolute dimensioning

NO02 M03 1000; Spindle starts .

NO03 G01 X - 17-5 Z0 F10; Facing operation with feed

N04 GO0 X0 Z0; Retrival of tool

NO05 GO01 X0 Z - 120; First cut along length

NO06 GO0 X1 Z1; Retrival of tool

NO7 GO0 X - 2; Move tool for depth of out =2mm
NO08 GO1 Z - 120; Make depth of cut along length = 120 mm
NO09 G00 X0 Z0; Retrival of tool back

N10 G01 X - 4; Move tool for depth of cut = 2 mm

N11 GO01 Z - 120; Depth of out along length 120 mm

P
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N12 G00 X0 Z0; Rapid retrival of tool

N13 G01 X - 5; Move tool for depth for cut = 1 mm
N14 GO01 X - 120; Make depth of cut along 120 mm
N15 GO0 X0 Z0; Retrival of tool back

N16 G01 X - 7; Prepare tool for depth of cut = 2 mm
N17 GO01 Z - 5'0; Make depth of cut along 50 mm
N18 G00 X0 Z0; Retrival of tool

N19 GO01 X - 9; Move tool for depth cut = 2 mm

N20 GO1 Z - 50; Make depth of cut along 50 mm
N21 G00 X0 Z0; Retrival of tool

N21 GO1 X - 9-5; Final cut tool movement

N22 GO1 Z - 50; Final turning of length = 50 mm
N23 G00 X2 Z2; Rapid movement of tool for clearance
N24 M05 M30; Spindle and M/C ships

slzfm'aw
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Wnte a program for taper turmng arod of d1ameter 30 mm as shown in figure 85

|

$30

i
$25

;

'l | (0, 0)
|-+—— 40 —44—20—»]4—30—»]
= 86

Solution :
The part program is as follows :
NO01 G90 G71 G94; Absolute dimensions
NO02 M0 S1000; Spindle starts
N03 GO0 X - 15 Z0 F10; Facing operation with feed = 10
NO04 GO0 X5; Rapid movement of clearance
NO05 G01 X - 2.5 Z0; Move tool for depth cut - 2.5 mm
NO06 G01 Z - 30; Depth of cut along 30 mm length
NO07 G01 X0 Z - 50; taper turning operation
N08 GO01 Z - 90; Turning for remaining 40 mm
N09 GO0 X5 Z5; Retrival of tool
N10 M05 M30; Spindle and mk stops

|
X
—Zw—IO—— +Z
+X
Qa

L i Lot
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AN -8

A 50 mm x « 50 mm square is to be milled usmg a 10 mm “end mllhng cutter The
drawing is shown in figure 86. Write a program to make a square.

(10, 10)

o= 87

Solution :

Let the lower left hard corner of square at (10, 10). The program as :
NO1 G90 G41; Absolute dimension, tool cutter compensation
NO02 M03 S1000 F10; Spindle on, feed and speed

NO03 G00 X10-0 T10-0; Move to lower left corner

NO04 G01 Z - 10-0; Move tool downwards

NO05 G01 Y60-0; Cut to upper right corner

MO06 GO1 X60-0; Cut to upper right corner

NO07 GO1 Y10-0; Move to lower left corner

NO08 G01 X10-0; Move to lower left corner

NO09 Z100; Lift the tool

N10 G40; End tool radius compensation

N11 M30; Ship M/C

L—-—-—_~ BRI
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TN H&I1-9

Wnteapart program to machiné .t-he part as-shown in figure 87.

T

$20 Raw Material

ik—— 50 — >
Yy ‘

$20 (0, 0) Finished Part

firz 88

Solution :
N010 G21 G90 G92
N020 M03 S1000
NO030 G01 Z2-0
N040 G02 X 10-0Z - 10-0 R10-0 F20
NO050 G01 X10-0 Z- 50-0 F20
NO060 G00 X0-0 Z2-0
NO070 M05 M30
Explanation of program is as follows :
N010 — Ohimensioning in mm, absolute
N020 — Spindle starts with speed 1000 rpm
N030 — Tool moves to Z = 2-0
N040 — Circular interpolation clockwise with R = 10
NO050 — Linear interpolation for turning
NO060 — Rapid transverse to target point
NO70 — Spindle and machine strips, end of program.
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YONT EETT-10

Fo; a Qofkpieée shown 1n fig‘uré, end milling operation has to be performed.

YA

N

200 — <— +—— '
(’ V\« Movement of Tool

T

&

0
TooI/

— —> —300 .

fera 89 : End milling operation

The diameter of end milling is 25 mm. Feed rate is 50 mm per minute. Assume
target point of tool to be located at x =—20 mm, y =20 mm, z =10 mm. Write part

program for above operation.
.Solution :

Part Program

Explanation of Program

N010 G21 G90

Absolute dimensioning in mm

N020 G92 X - 20 Y - 20 Z10

Defining origin point

NO030 G00 Z - 20 S1000 M03

Rapid movement to depth, spindle starts with S=1000
rpm

N040 G01 G94 G4 X275 Y0 D4 F50

Cutter starting point, save cutter diameter in register no. 4

N050 G01 X275 Y0.0

Milling operation lower edge

N060 G17 G03 X300 Y25 R25

XY plane, circular interpolation in counter clockwise
direction

Y070 GO1 X300 Y175

Milling for right edge

NO080 G17 G03 X275 Y200 R25

XY plane, circular interpolation in anticlockwise direction

N090 GO01 X25 T200

Milling for top edge

N100 G17 G03 X0 Y175 R25

XY plane, circularinterpolation in anticlockwise direction

N110 - GO1 X0 Y25

Milling at left edge

N120 G17 GO3 X25 YO R25

Circular interpolation in XY plane in anticlockwise
direction

N130 G00 G40 X0 Y - 20

Rapid exit from part with cancel offset compensation

N140 M05 M30

Spindle strip, end of program mile stops
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SO HET-11

i;';;:);;-évr;vorkpiece shown in figure 89, write a NC put program to drill two holes
using a drilling machine. The dimensions of workpiece are 200 mm x 100 mm x 10

mm. _
The hole diameter is 1000 rpm. Assume target point of tool is at (-20, —20, 10).

Solution :

10
i G”f Fo [].
100 ‘ﬂﬂ
1 O,
€ 200 >
I 90 : Drilling workpiece
The part program with explanation is as follows :
Part Program Explanation

NO00 G21 G90 Absolute dimensioning in mm

N05G92X-20Y-20Z10 |Define axis origin

N10 M03 S1000 Spindle start

N15 G01 X20 Y10 Z10 Move tool to first hole location 10 mm above W/P

N20 GO1 G95 Z - 20 F0-20 | Feed in per revolution drill hole by moving tool downwards
N25 G01 Z10 Move tool upwards

N30 G00 X180 Y80 Move tool to second hole location

N35G01G95Z - 20 F0-20 | Drill hole by moving tool downwards

N40 G01 Z10 Retrieve tool upwards

N45G00X-20Y-20 Rapid transverse to target point

N50 Mo5 M30 Spindle strip, machine stop, end of program tape

Q
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SN ET-12

For a part shown in flgure 90 use canned cycle for drxllmg holes, wnte a CNC part
program,

610 mm drill

1
S 5 ......... .

IZSI 50 |25I

fer 91

Part Progranﬁ e Explanation
NO1 G71 G90 G94 Absolute dimensioning feed in per minute
NO02 M03 51000 Spindle start
N03 G00 5 X25 Y25 Rapid movement to first hole location
NO04 G81Z -2 R10 F10 Drill hole, return to 10 mm above reference
NO5 X75 ‘ Drill second hole
NO06 Y75 | Drill third hole
NO7 X25 Drill fourth hole
NO08 G00 G80 Z100 End canned cycle rapid left of drilling tool
NO09 M05 M30 End of program
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TGN HE&T-13

e = THA G

erte a CNC part program Wlth Do-Loops ora component shown in ﬁgure 91.

$5 drill, 5 nos.

(D N A N
NNV ANV ANV

(N
1V
20

- L. L ) [ .
<

10 '""20 T 20 " 20 20 " 10
R 92 : Drilling workpiece

y

\
Y

Solution :
N10 G71 G90 G94
N20 G92 X0 Y0 Z0
N30 T1 M06
N40 G81 G99 X10 Y20 Z10 F100 S500 M03 M08 (Canned Drill Cycle)
N50 G51 P4 (Start loop 4 times)
N60 G91 X20
N70 G50
N80 G80 G90 M09 (cycle Cancelled)
N90 T2 M06
N100 G81 G99 X10 Y20 Z10 R.2 F 100 S500 M03 M08
(Canned Drill Cycle)
N110 G51 P4
N120 G91 X20
N130 G50

N140 G90 G80 M09 (Cycle Cancelled) N
N150 M30
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