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Roughing Operation

dIn BETP 2514 CADCAM, the approach of Roughing process learnt
was by using Profile Contouring or Pocketing operation with offset
of 1Imm for Finishing process.

[ This approach is called Conventional Roughing method. It is quite
time consuming but better machining tool paths control.

In this subject, a new machining process definition will be explored
called “Roughing” operation. Massive time reduction as far as the
programming is concerned but slightly harder in controlling the
machining tool paths.
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Roughing Operation | |
Conventional Roughing Method
d From  Stock size  given
obviously there are almost

every single side of the CAD
model needs to be machined.

O For the TOP Surface, Facing
Operation is the  best
machining process to be used
to cut off the top excess
material.

Original CAD Model ]  On the other hand, Profile
Stock Preparation Contouring Operation is the

most appropriate machining

process to be utilized in order

to cut off surrounding excess

material
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Conventional Roughing Method

Roughing Operation

Name: 2 End Mill D 16

Comment:

Tool number: |2

[[] Ball-end tool

J Remember to leave 1 mm material for

@ l Finishing Process
_' O This is very important in order to
P"Of"‘:‘ ensure better surface finish obtained
Contouring by utilizing different machining
parameters

More >> I

@ OK | @ Cancel

Select the right CUTTING
TOOL - End Mill D16
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l, , o
#-£% Tool Change.13 T2 End Mill D 16
%Proﬁle Contouring@mputed)

£

~ Tool path

' @Profile Contouring;
' @Profile Contouring

' @Profile Contouring. 14 1° ted)

- e} Profile Contouring. 1 0®uted)

Specification TREE — Conventional

Roughing using Profile Contouring -
FOUR (4) Sides

Roughing Operation
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Conventional Roughing Method

Offset on Top : Omm Top : Soft

Stop : Out Start : Out
Offset on Check : Omm

Bottom : Hard
Offset on Contour : 1mm
Offset on Bottom : Omm

Offset on Contour =1 mm
Leaving for Finishing Process
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Conventional Roughing Method

Roughing Operation
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Ro ug h i ng O pe rat i O n Conventional Roughing Method

Offset on Top : Omm Top : Soft

Stop : Out Start : Out
Offset on Check : Omm

Bottom : Hard

Offset on Contour : 1mm
Offset on Bottom : 1mm

Collision checking;l

Offset on Contour =1 mm
Offset on Bottom = 1mm
Both Side Wall (Contour) and Bottom
leaving 1 mm for Finishing Process
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Geometries that need to be set




Conventional Roughing Method

Roughing Operation

Tool Paths Calculation / Simulation
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Roughing Operation
U

Roughing — NEW Approach

Full Real Cutting Simulation — End
Result (Conventional Roughing
Approach)
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Roughing — NEW Approach

Roughing Operation

| LNy E & BY

Comment:

Tool number: IZ

[[] Ball-end tool

U The New Approach will be using a new
e operation called “Roughing”.

O This operation is very useful and easy to

k- be used in every initial process of
i : Roughing machining.
Operation
scetma L+ | nimon [ Users just need to define ONLY at least
More>> | two (2) main geometries and CATIA will
@ ot | 9 cancaf calculate the tool paths according to
Select the same tool as previous operation the parameters defined.

CUTTING TOOL - End Mill D16

@)esle]
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TR
(2) Roughing Operation

Roughing — NEW Approach
1] 1 ] et | 2 | 2 S
oﬁsetGroe | | ﬁ’:' As defined in previous method, to
e e e = leave 1 mm for Finishing process
Move the cursor over a sensitive area. ' / Offset on Part need to be deflned > TWO (2) Compu|50ry
“gfsetonpart i |‘/ as 1 mm Geometries that need to

Rough stock set are PART & Rough
” : Select initial STOCK

STOCK created

» Excess material from the
TOP Surface needs to
finish by Facing
Operation.

U2 » Thus, TOP Surface really
important to be defined
in Roughing Operation
to avoid air cuts.

Tool/Rough Stock
Position:

Offset (% @): I 50

Minimum thickness to machine:

kRl [ | <

I imit Nefinitinn
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Roughing — NEW Approach

Roughing Operation

8 | A | BRC |

> User can choose to
N machine both Outer
OCKEeLs on
Outerarty Part and Pockets or

Outer part and pockets separately  machine
Options given of machining areas both profiles.

Helical v
Radial | Axial | Zone | Bottom [ HSM | Ou
e bl lo b b LS wy e » There are lots of
achining moae: By Area v | Outer part and pock 7% One-way same . .
Tool path style: i , > |Zig-zag machining strategy
istin €in poc eli Splral
Ll oy o Helica Contour only offered by CATIA.
Machining tolerance: 0.1mm ? Concentric There are TH REE (3)
Cutting mode Ciimb J] 2 Helical : : :
T : = By Offset on part with One-Way main Strateg|es be'”g
elical movement Both v!| ¢ - L o
D A|Wa)’5 stay on bottom ? By Offset = part Wlth Zlg Zag used na me |y’. Zlg-zag’
Perea o ﬂ Options given of machining areas Helical, Spiral
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Roughing — NEW Approach

Roughing Operation

0 | BB | A | 2RC |

~ Move the cursor over a sensitive area.

» Still on the TAB -1 but in AXIAL option
where the Maximum Depth of Cut is
defined here.

i
1

» Depth of cut is one of main machining
parameters that need to be defined
correctly in order to avoid tool from
broken.

Machining | Radial Zone | Bottom | HSM | Output |

s L|1.5mm S ll > Depth of cut normally depending on the

Jariable cut depthe workpiece material, type of cutting tools
used as well as material of the cutting
tool.
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Roughing — NEW Approach

Roughing Operation

i | 2@ 15 |26 |
» On the TAB-3, user need to check
cutting tool specification is correct

% ' | | -23 ResourcesList | according to the machining process to
Naml T2 End Mill D 16 l _]gl — % 3-axis Machine.1 be used.
Silnuars —(J T1 Face Mill D 63
e I - P] T2 End Mill D 16 > This is very important to ensure the
= bl ez — § T3DrilD S right machining simulation is
| — B T4 Ball Mill D 12 RS calculated.
| — U T5 Center Drill D 2.5
| — [ 76 ReamerD 8 > No changes is allowed to be done here.
i : = @ 3-axis Machine.2
g — § T7DrilD 10 > If there is any modification needs to be
) > . . — Y TBEnd MillD 6 made, user need to go back to the
| Resources List and make necessary
More>> | changes there.
[ Display tool at: @ O ezl

() OSO 14




O,
1

e

Roughing — NEW Approach

Roughing Operation

» There are THREE (3) types of Feed Rates which
need to be defined namely Approach,

S | 2dg: | AsFB | S || ARC |
Feedrate
[] Automatic compute from tooling Feeds and Speeds
Approach: l 1500mm_mn @
Machining: l 1250mm_mn @
Retract: , 3500mm_mn @
ETransition: Machining
I 5000mm_mn
Slowdown rate: lwo g
Unit: Linear v
Feedrate reduction in corners
[] Feedrate reduction in corners
Reduction rate: Ig;:.
Minimum angle: |-1§deg
Maximum radius : | 1mm
Distance before corner: |1mm
Distance after corner: |1mm

Spindle Speed
[J Automatic compute from tooling Feeds and Speeds

4 Spindle output

> Machining & Retract.
» Color Coding representing each Feed Rate are
» Approach = Yellow
» Machining = Green
» Retract = Blue
» To view this, user needs to change the setting
in simulation TAB into Color Mode. &

Tool animation
N\
wlo|n]r[n]

O Another Setting that needs
to be defined is Spindle
Speed which relying on the

v
Replay positions ~
Start 1

Machining: |7500turn_mn @
Unit: Angular v
Quality:| Rouah V- Compute |

- Size, type & material of the
cutting tool as well as the
workpiece.

B
Current | 2654 . M
B

End 2654

@)esle]
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Roughing Operation

Roughing — NEW Approach

!‘ | c:;@ I !% | g& r:‘ Automatic Automatic roughin... Ramping
= = = (O Pre-motions Pre-motions.1 Build by user
[_Macro Management @ Post-motions Post-motions.1 Build by user
Macro Name
-
Arvtnmatic Artnmatic ronnhing Ramninn I | e
. = = | =)
@ Pre-motions Pre-motions.1 Build by user >

- . . . Current Macro Toolbox
© Post-motions Post-motions.1 Build by user

Definition | Options |

Mode: o .
@ Automatic Automatic roughin... Ramping Build by user N

@ Pre-motions Pre-motions.1 Build by user
(O Post-motions Post-motions.1 Build by user

— Current Macro Toolbox

Definition | Options |

[J Optimize retract

Axial safety distance: I 10mm Current Macro Toolbox

Approach distance: ,10mm Definition | Options

Radial safety distance: I 3mm Mode! puild Iiliess i

[ Circular approach

Circular approach radius: Izmm | 2 ﬁi— /—\| ?'% |@|@ =

[] Engage from outside %o ;x ;x

Mode: Ramping o~

e O In Macro Setting — Roughing
amping angle: , 15deg ]

ottt i = Operation, define the Pre —

= IS B W4 |2 @] = . .
Helix diameter (% @): ch. G ;x ;x I. §>| & | | == MOtlonS and POSt - MOtlon
Drilling tool diameter: 125mm el aS Shown.
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Roughing Operation
g g p Roughing — NEW Approach
.~ Rowhnn 7
Name: Roughing.1
Comment: No Description
AEE | A | feB | A | AEC |
Macro Management
. Mac Name Meode
» Once ALL settings from TAB 1 — TAB 3 o puemac s ampin
5 are done, machining tool paths is - Post metionsil_ Buld byusc:

now can be calculated by hitting the
icon Tool Paths Reply.

) -5

Tool Paths Reply

» This icon located at the bottom right
of every TAB and appears the same
on every machining operation

offered.

A
5%

20

x| [$

'_él-

@ OK | Preview | @ Cancel
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Roughing — NEW Approach

Roughing Operation

» CATIA will generate full machining
tool paths.

» CATIA offering flexibility for users to
view motion of specific cutting tool
on each machining tool paths
generated.

» User just needs to point the cursor to
any desired section to view the
cutting tool motion on the specific
section selected.

Cutting Tool on
Specific Selection
Machining Tool Paths Section

Calculation
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Roughlng Operatlon Roughing — NEW Approach

» There are THREE (3) options given by
CATIA in viewing the full machining
simulation. The description are as follows

e B 0 %
e i =) P& » 1 = Play video from last saved
— Replay positions . il ‘g > reSUIt
ztj:entill > 2 - FUH V|de0
End 2654 N} » 3 = Mixed Photo / Video
» Select 2" jcon to Play video from
b S oK beginning. J

» Once satisfied with full machining
simulation then just click OK to return

back to previous window

ocw.utem.edu.m 19




Roughing — NEW Approach

Roughing Operation

p

Initial Stock before any Facing Operation is in
Machining Processes process
begin
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Roughing Operation

Roughing — NEW Approach

p

Facing Operation is in Roughing Operation — End
process Simulation Result

21
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Roughing Operation

Roughing — NEW Approach

End Result of Roughing
Operation - Views from
different angle

p

Roughing Operation — End
Simulation Result

@)eisiel
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Roughing Operation

Roughing — NEW Approach

Obvious DIFFERENCE
' between two approaches

Conventional Roughing Approach Roughing Operation — NEW Approach
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Roughing Operation
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Roughing Operation

Exercise 1
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Roughing Operation

Exercise 2
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Roughing Operation

Exercise 3




Roughing Operation

Exercise 4
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Roughing Operation

Exercise 5
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Roughing Operation

ALL TrE BEST

ocw.utem.edu.m 30



