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Name of unit:
Producing a journal

Field of education:
Mechanical engineering

Professional qualification:
CNC operator

Exercise:
Technical drawing of a journal
(solution)

Variant:
Journal 1
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Solution of exercise:

1. Open Autodesk Fusion 360 software.

2. To enter the sketch mode for drawing click on the following icon:

_LJ_I_

3. Upon showing of coordinate system origin mark, select the plane in which you want to draw -
front view, top view, side view (depending on the shape of the object for drawing).

4. Tools for drawing of lines or circles are shown upon choosing of the drawing plane.
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5. At the beginning of drawing the first line or circle it is recomended to use the origin of the
coordinate system.

6. With the Line command it is possible to draw the contour of the model or the auxiliary lines
for the next steps. We can draw all object lines at once. Using just a left mouse click, the
command remains active, and we can draw the next desired line. With the ESC key we turn off
the line command. For the cylindrical models we draw only a half of the model.
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7. After drawing all the lines, we can use the Dimension command to determine the dimensions

of the lines or circles. If the dimension is already visible, with a double click we have the option
to change the dimension.
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8. Ifyouare bothered with the dimensions on the sketch, in the Sketch Palette you can customize
user interface by hiding it (remove the check mark beside Show Dimensions option).

s MODIFY ~ CONSTRANTS » INSPECT INSERT 1
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9. The Fillet command gives us the possibility to draw the radius between two lines.
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10. With the Chamfer command we can draw beveled edges. Then we choose the edge we want

to bevel.
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11. If all needed parts of a model are drawn, to create the 3D model it is necessary to exit from
the sketch mode (Finish Sketch command). To apply Extrude or Revolve commands all the
surfaces have to be closed (all lines connected).

S — A, -

)
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12. On the orientation cube the view on the drawing model could be set. By clicking on the house

symbol it is possible to switch to the isometric view.
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13. An example of the isometric view of the drawing model:
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14. By clicking on the Revolve command, we select closed surfaces. By selecting the axis of

rotation, a 3D model is created.
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15. After creating of the 3D model the body of the F utodeck Fucion 260 (Education Licenze
drawn partis visible, but the sketch is not. To show S
: . Y m B Qv o+
the sketch again we need to click on the eye icon

and everything that is drawn in this sketch will be SOLD £

visible in drawing space. If there is need for change Y] e -
o DESIGN F T ‘

of some part of the sketch by double clicking on S

the sketch it is possible to enter the sketch editing

mode.
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16. From the Design menu, by choosing the

) o . ] F Autodesk Fusion 360 (Educatior
Manufacture option, it is possible to switch to the

mode for making of the simulation and generating w OB 0y 2T
the NC code. SOLID
DESIGH * -D'.l' !
J DESIGN
RENDER =
ANIMATION
SIMULATION
MANUFACTURE
DRAWING p L.

fo i RETCTE

17. Upon entering the manufacture mode there are new options available.

F Autodesk Fusion 360 (Education License)

= >
ENRY Ll A W Untited* x [ 5@@ 4 Q
MILLING TURNING ADDMIVE INSPECTION FABRICATION UTILITES
- 50 @0 BOMOb &% & TS SEE HAER = B
SETUP™ 20~ ki hg DRILLNG ¥ MULTLAXIS » MODIFY ACTIONS MANAGE » INSPECT ~ SELECT~
4+ BROWSER e
18. By opening the Turning tab we come to turning operations.
. e ) R
MANUFACTURE = E7 _|| = =)= ]u“ [@7 ‘3 @ “’“i @ b
SETUP~ TURNING ~ DRILLING ~ ACTIONS ~ MANAGE = INSPECT ™ SELECT ™
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19. By clicking on the Setup command new dialog =~ F AutodeskFusion 380 (ducation License)

. . . o e S . i
window opens, in which we can set up the _ il
MILLING TURNING ADDTIVE INSPECTION
initial material and define the coordinate . T i
MANUFACTURE E? “ J—l J/I_I J—l 7 65;
System. SETUP TURNING = DRI

<4 BROWSER Setup

Setup is an important first step in starting your
USRI .orufocturing process. These selections will help
g units: SR define the working model, stock size, fixtures
@ and set the Work Coordinate System (WCS) zero.

D . tamed Available work environments
@

> @ - Milling, 2 thru 5 Axis
Lo =g

- Turning & Mill/ Turn
- Waterjet, Plasma or Laser Cutting

- 3D Printing/ Additive

Press Ctri+/ for more help.

¥ Machine
MANUFACTURE -
E MANUFACTURE + [ Stk
SETUP™ Machine  Select.

Mode Fixedsizec,. v
I -BROWSER il
v Setup m Contiue Rest Machi. (&
A4 (5 canpe | BROWSER
0 unistmm OpsuRcn g o O ks 4 @b canso Stock Diameter 30 mm 4
B Named Views Spindle Primary spin... ¥ A 2
E i ﬁ Units: mm Length 70 mm :
@ Models, -
Named Views
D e Er Setups ¥ Work Coordinate System (WCS) D . Vodel Posiion Center i
Orientation SelectZ axk.. v b o & Hodels T -
ound Up to Nearest mm i
Z Axis (Rotary Axis) X D L E Helips
Fiip Z Axis @ ¥ Model Dimensions
X Axes from Fomt Iy Nothing Mode! Diameter 30 mm
Flip X Axi
AACES 0 Wodel Length 85 mm
Origin Stock front  +
(i ] 0K Cancel
¥ Safe Z
Safe Z Reference Stock front =
Offsat & mm 2
¥ Model
Model B Body X
Spun Profile D
¥ Chuck
COMMENTS.
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20. A turning operations menu:

o

\ Wi
\ &« progtes

—_—

ANUFACTURE ~ E? &
SETUP ™

IROWSER

@ ({3 CcAMRoct

Q Units: mm
[> Bl MamedViews
D ® [ Moges
4 @ 7, seups,
ol & setup2 [O]

B

Erasmus+

TURNING ~

' Turning Face
E Turning Profile Roughing
= Turning Profile Finizhing
:':_%Turning Groove

]-IID Turning Single Groove
ﬁTurmng Thread

:f; Turning Chamfer

1 Turning Part

'-“-‘i: Turning Secondary Spindle Chuck

= Turning Secondary Spindle Return

21. With Face option we can align the forehead of the material. A window opens where we can
adjust the depth of cut, ways of approaching and moving the tool away from the workpiece.

wawracrone - (7= [£] [P 5 o

SETUP~

=4 BROWSER
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b @ (45 Models
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4 o B ETEC
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Units: mm

Mamed Views

Face1
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UL =l
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TURNING = CRILLING
H & ® A @
¥ Tool
Tool Select...
Coclant Flood -
Tool Orientation 0 deg z
w Feed & Speed
Use Constant Surfac... D
Spindle Speed 500 rpm =
Use Feed per Revol... L_J
Cutting Feedrate 1000 mm/min
Lead-In Feedrate 1000 mmfmin |
Lead-Out Feedrate 1000 mm'min :
[i] oK Cancel
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22. An example of adjusting the passage of the tool blade over the axis of the workpiece during
the forehead alighment operation:

AMFALTIRE™ | [PV | S | el i == b= | g P | <&

SETUP™ TURNING ™ DRILLING ™
= Fi F
IROWSER | @ FACE:FACE2
CAM Root
® iy coud e ® H
Q‘ Units: mm
w Clearance
D Bl Named Views
From Retri... =
D @ (5 Models
4 © B setups Offset 10 mm
4 o & EMTMA®
=y ¥ Refract
3 [l [T1] Face?
From Stoc...
Offsat Smm

¥ Outer Radius

From Stoc... =

Offzet 0 mm

¥ Inner Radius

From Stoc...

Offzst Distance to Cut Below Inner Radius
Distance to Cut Below Inner ... 1ITII1" : \\
(i ] [ oK i f_C-ancel':
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angle of the tool blade).

F Select Tool

Name Corner radius ~ Diameter A

~ All

Turning - Sample Tools
~ Documents 9 B

3 I CNMTO9T308 - DCLN-R (CNMT .. 0.8 mm
~ Untitled L
‘ TNMT0ST308 - DTAN-N (TNMT .. 0.8 mm
Setup2 =
I VNMTO9T302 - DVLN-L (VNMT ..  0.2mm
v Local L
" I CNMT09T308 - DCLN-L (CNMT.. 0.8 mm
Library L
l VNMTO9T302 - DVLN-R (VNMT .. 0.2 mm

~ Fusion 360 Library
Holders - Standard|
Sample Holders (In
Sample Holders Cutting data

Sample Probes (Inc

Sample Probes

Sample Profile Tool Select a tool

Sample Profile Tool

24. By clicking on the right mouse button over the
option and selecting Edit Tool command we can
change cutting tool and tool holder dimensions.

12

Erasmus-+

23. Inthe Select Tool window there is option to choose one of the tool from the list. By using filters
it is possible to choose the tool and the tool holder. The tools can be adjusted if needed (e.g.

Flute length Overall length

30 mm
30 mm
30 mm
30 mm

30 mm

Filters  Info

Type

Turn
Turn
Turn
Turn

Turn

Cancel

Select a tool

B &~ 2

MILLING

NUFACTURE ~ E[

SETUPY

WOWSER

© [} CcAMRoot
Q‘ Units: mm

D B Named Views

D @ [ Modes

4 5, sstps,

b

£ Edit
li"i-' Edit Toal

Compare and Edit
Create NC Program

@ Generate
3 Simulate
Post Process
Setup Sheet

Clear Toolpath

(@ Machining Time

Cir+G

Make Default
I:‘ Suppress
I:‘ Protect
[ optionai

Create Derived Operation

Wodify
Add to New Folder
|'E7 Add to New Pattern
Duplicate
Cut
Copy
(s Delete

Cirl+D

Del

IE‘ Associate Named View

1 view Toolpath
|| Edit Notes

._‘}j Show Log

Cri+L

Store as Template
Store as Hole Template

(¥) Expand Al Children
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25. In the process of selecting the longitudinal turning operation, we can adjust the cutting depth.
If we do not have a fine finishing process, we can adjust not to leave the material for fine

finishing.
MANUFACTURE + E? ﬁl}ﬂ]\w CE; IANUFACTURE + B I _‘\E_ l u‘ L@?

s SETUP™ @ PROFILE ROUGHING : PROFILE ROUGHNGZ
SETUP™ @ FPROFLE ROUGHING ; PROFILE ROUGHINGZ
5 BROVISER &
+ BROWSER & & & ﬁ lﬂ] W Lﬁ (M) ﬂ] ’[;]
d® 5 cmt ¥ Tool 10 cunl ¥ Cycle énd Direction
; Unts: mm
Q Units: mm Tl Seked Q‘ Cycle Horizontal pe.. ¥
Dl tamedViews D B amed Views .
& VNNTITI. Do & N Direction Frontto back v
D @b oo e
40 F s Coolant Fiood v 40F shp Grooving Alow radal... v
 Setup? Use Taistock ] i UseCamedCyee [
— =
Do ) mhFee D T miFaes
= = . ¥ Passes
D T [erofieroughi T NS D I [lProfie Roughi
Turning Mode Outsidz prof... ¥ Tolrance Wtmm

Wezimum Depth of Cut |1 mm
¥ Tool Seitings

Even Depths of Cut D
Tool Origntafion 0 deg

Make Sharp Comers @
Tool Clearance Back |0 deg

No Dragging D
Tool Clearance Front |0 deg
Use Pecking o]
Stock to Leave
¥ Feed & Speed
b £ @ Stock fo Leave

Presat Defaut Prasst v

X Stock to Leave 0.1 mm
Use Constant Surfac., @

£ Stock to Leave 0.1 mm
Surface Speed 91.44 mimin

Extend o Stock "]
Maximum Spindle 3p... 5000 rpm

Use Feed per Revol.. W1 0 0K | | Cancel

26. After setting all of the necessary options the simulation can be started by choosing the
Simulate command from the Actions menu.

FACTURE ~ |;/ . *‘\ j Jj “““ cﬁ; D H . l.<7 ﬂ @ ‘ el | Tool Holder -

SETUP ™ TURNING * DRILLING ™ ACTIONS ¥ MANAGE ™ INSPECT ¥ Transparent =]

WSER

Programmed Point ([

b ({3 CAMRoot
w [@ Toolpath

[ unts:mm
B names views Show links L)
© [}y HNodeis Show leads ]
- Ejl_’;g(““ Show cutting mo...
40 FBETEC _
D = miraces Show points @
[l W= [71] Profiie Roughing2. Mode Toolpath before .. ~
v @ stock
Mode Standard -
Colorization Operation -
Material Plastic Vinyl
Accuracy e
Transparent @2

Stop on colision [

v View
Kok &[> 90 Vowsrt W -
O / ¥ Model
unTs all R e . s
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27. After reviewing the simulation, if no errors are shown, we can proceed to the generation of

NC code through the Post Process option from the Actions menu. A window opens where we
can choose the type of machine and the type of program on the computer.

Post Process >
onfiguration Folder
| Ci\Users\Profesor\AppDiata'Local\Autodesk\Autodesk Fusion 360\CaM\cache\posts Setup
| Enter search text | All ~ | | All vendors e
| Mach2Mill § machZmill w Open config
Output folder MNC extension
| C:\Users\Profesor \appData'Local\Fusion 360 CAMnc Open folder tap |
Program Settings
Program name ar number
s Property Value ~
| 1001
Dweell in seconds Yes
Program comment Optional stop Yes
| 123 Preload tool Mo
Safe Refracts G238
Unit Separate words with space Yes
Diacument unit | Radius arcs [ s]
) ) Use rigid tapping Yes
[Jreorder to minimize tool changes Use subroutine cydles [§0s]
Open NC fle in editor Use subroutine patterns No
Use subroutines MNa v
Post Cancel

Search For posts in our Aukodesk HSM post library

28. After all the settings, clicking on Post button opens a new window with the generated NC code,

which we have to clean before we transfer it to the machine controller.
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