PolyFab

Exemple formation FlatCam

1. Importer les fichiers Gerbers et Drill (Excellon).
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2. Tracer le contour extérieur qui contiendra les trous d’alignement (les trous
d’alignement doivent étre écarter d’au moins 10mm des traces, ajuster
I'épaisseur du contour extérieur en conséquence). Pour cela crée une nouvelle

géométrie. Double-cliquer sur la nouvelle géométrie et sélectionner geometry
editor. Enfin tracer le rectangle.
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_ Project  Propertes  Tool Plot Area
49 Geomet Object sasic Dy:  71.0000 [mm]
Plot Options: () Multi-Color X:  31.0000 [mm]

Y:  71.0000 [mm]

Name: nev_geo
£ Geometry Editor 80
B proPERTIES Si2rt the Object Editor |

Tools Table: Plot Object @

Add from DB H
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B, Pick from DB

Paramaters for: Tool 1

arz: -2.4000 :
() Muiti-Dapth: 0.5000 =
Travel Z: 2.0000 H
Feedrate X-¥:  120.0000 *
Feedrate 7: 60.0000 H 60
Spindle speed: 0 g
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3¢ Apply parameters to all tooks
‘Common Parameters
[0 Tool change Z:  15.0000 =
End move Z: 15.0000 : =l
End mave X,Y:
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3. Ouvrez l'outil 2-sided PCB. Sélectionner le rectangle extérieur comme objet
source. Et cliquer sur calculates bounds values.
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Ia Isolation Tool Alt+1
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¥ max: 0.0000 S subtract Tool Altsw ® 7
o B Check Rules Alt+R @' ®
T optimal Toal Alt+0
Calculate Bounds Values [OF=
& Copper Thieving Tool Alte)
Mirror Operation: +* Fiducials Tool Alt+F 1L = ?
P OJ X B3 aRrcode Tool Alt+Q ®
oy + p-
A\ Punch Gerber Alt+H ya ® &
Box () Hole Sn |G] Invert Gerber Tool ALT+G ®
+Ac . Comer Markers Tool Alt=M
= &4 Etch Compensation Tool
= Mirror
PCB Alignment:
Drill Dia: ~ 3.1250 £
ox
Rods:
Y
Refarance: [0.0000
Alignment Drill Coordinates:
20
+4dd X Delete Lost
" Create Excellon Object
. Reset Tool
an Ll an 1nn 172n 14n 1R0
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Project  Properbes  2-Sidad Toal Plot Area

2-Sided PCB. Dy: 66.0000 [mm]

! X:  21.0000 [mm]
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X min: 0.0000
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X max: 0.0000
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Centroid:  |Center point coordinates
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Calculate Bounds Values @

Mirror Operation:
O x ®

oy
- . ® O
Reference: © Point (' Box (/ Hole Snap

+Add
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= Mirror 40

PCB Alignment:
Orll Dia: ~ 3.1250 £
0 x

Oy

P —
Alignment Dril Coordinates:

[prit cocrdinates |

+add 3 Delete Last

Aois:

20

. Create Excellon Object

2 Reset Tool
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Project  Properties  2-Sided Tool Plot Area

2 Sided PCB. Dy: 90.0000[mmi

X 40.0000 [mm]
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Type: () Gerber © Geometry () Excellon

2 new_geo

80 s
Bounds Values: ® ®

X min: 0.0000
¥ min: 0.0000

X mac 0.0000
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Ymax  0.0000

60
Calculate Bounds Values @

Cantroid: [Centar point coordinates | J '@ hy AL J
s

Mirror Operation: Calculate the enveloping rectangular shape coordinates,
ox for the selection of objects & o
sz . The envelope shape is parallel with the X, Y axis. | |
. . e @
Refarence: © Point () Box ) Hole Snap ®

Point coordina +Add

< Mirror 40

PCB Alignment:
Drill Dia: 3.1250 -
0x
oy

Aoxis:

Reference: [0.0000 |
Alignment Dril Coordinates:

ol coordimtes ]

+add X Delete Lost

20

" Create Excellon Object

7. Resat Tool
an AN an 100 170 140 1AM

X 40,0000 ¥:900000 210 =10 Bealas imml @ ide.

4. Ensuite sélectionner la couche inferieur comme objet source. Miroiter la couche
inferieur selon I'axe x.
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Project  Propertes  2-Sidad Toal Piot Area

2-Sided PCB Dy: 92.0000 [mm]

X 21.0000 [mm]
¥: 92,0000 [mm]

Type: O Gerber () Geometry () Excellon

80 @

Ymin: 340000 = ®

X mac 95.0000

Ymax:  89.0000

Centroid: (70,5000, 61.5000) | ®
I P o

Calculate Bounds Values @
Mirror Operation: — ®
0x L}
Y
Refarence: © Point () Box () Hole Snap ®

Aods:

[(70.5000, 61.5000) | +add

= Mirror 40

PCB Alignment:
Oril Dia: ~ 3.1250 s
Ox

20
+add XK Delete Last

. Create Excellon Object

7 Reset Tool

4an [l an 1nn 120 140

® Geometrv is undated. retuming to Ann. X:21.0000 ¥:920000 B2 L0 HE L0 Bea A imml @ ide
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Project  Properties  2-Sided Tool Plot Area

2 Sided PCB Dy: 36.0000 [mm]

X 21.0000 [mm]

oLy ¥ 36.0000 [mm]

Type:  © Gerber Geometry Excellon

¥ copper_bottom.gbr
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Bounds Values:
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®
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Mirror Operation: p | @
ox O]
'

Aods:

@

f._\
Reference: © Paint Box Hale Snap

®

[t70.5000, 61.5000) T +Add

= Mirror 40

Mirrors (flips) the specified object around

PCB Alignment:
Orill Dis: 31250
0 x
Y

Aods:

Reference: [(70.5000, 61.5000
Alignment Drill Coordinates:

coordinates
20
+add X Delete Last

. Create Excellon Object

3 Reset Tool

an AN an 100 10 140
® Object was mirrored: profile. gbr X:21.0000 ¥:360000 B0 1o EesBEaA [mm] @ ide

5. Faite shift-clique dans le coin inferieur gauche sur le rectangle extérieur pour
copier les coordonner d’'un des trous d’alignement. Coller le dans le champ.
Répéter pour le coin droit en mettant une virgule entre les deux coordonner.
Enfin faite create Excellon object.
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Project  Properties  2-Sided ool Plot Area
2-sided PCB. Dy: 10.0000 [mm]
X 22.0000 [mm)
Sot ject:
S Y:  47.0000 [mm]
Type: O Gerber () Geometry () Excellon
¥ coppar_bottom.gbr
80 @ .
Bounds Values: . ®
X min: 46.0000 =]
¥ min: 34.0000 = ®
Xmex:  95.0000 2
- \ °®
¥ max: 89.0000 = J. .
. 7 o
Centroid: (70,5000, 61.5000) P = 3
Calculate Bounds Values. L =
: =N
Mirror Operation: & ®
Ox ®
Axis: {
¥
@ ®
Refarence: © Point () Box () Hole Snap ®
(70,5000, 61.5000) +Aadd h
= Mirrer 40
PCB Alignment:
Drill Dia: ~ 3.1250 =
0x
sz
¥
Reference: [(70.5000, 61.5000)
Alignment Dril Coordinates:
|(45.0000, 37.0000), (91.0000, 37.0000) =
+4dd X Delete Lost
! Create Excellon Object
Creates an Excellon Object containing the
specified alignment holes and their mirror
Zrages an AN an 100 170 140 1AM
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6. Ouvrez 'outil d’isolation. Ajouter un outil de 0.4mm a la liste et supprimer celui de
0.1mm. Sélectionner une des deux couches comme gerber. Et faite generate
geometry. Répéter pour I'autre couche.
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¥
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£ solder Paste Tool Alt+K
H Caleulators AltsC
¥ Cutout PCB AltsX ()
N Non-Capper Clearing AltsN ® ®
% Paint Tool Alt+p ) g
I Isolation Tool Altsl
= Driling Tool Alt+D ®
& subtract Tool AltsW m
I Check Rules Alt+R
Y optimal Teal Alt+0
& Copper Thieving Tool Alt+) -0 @
** Fiducials Tool Alt+F () )
B3 arcede Tool Alt+Q £ L)
A\ Punch Gerber AlteH @ s
Invert Gerber Tool ALT+G 1l
I 1 Corner Markers Tool AltsM | . =
& Etch Compensation Tool .
- ®
0
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i 5 Isolation Tool Plot Area
Project Fropertien 0
P Basic Dy: 48.0000 [mm]
EERBER: X: 22,0000 [mm]
© copper_top.gbr - Y:  85.0000 [mm]
Tools Table |
80
Tool Dia: 0.4000 T optimai
+SearchandAdd | B Pick from DB n

Add a new tool to the Tool Table

with the diameter specified above

This is done by a background search
Paramete i (e Tools Database. If nothing is found
Passes:  in the Tools DB then a default tool is added

Overlap: 10,0000 % =
60
35 Apply parameters to &l tocls
Common Parameters
18 combine
[ Check validity
A0 Generate Geometry 50
\ »
40
2 Reset Tool
1 | an an an AN n an an 1nn 110
® Taolis) deleted from Tool Table: X-220000 ¥:850000 E 10 B0 HoEEM mm e de
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FYOB 2L 0X AHeO o ® D hiixn s uhiBoess] i vBal"ARND L
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Project  Properties lsolation Tool Plot Area

e vom—— = Dy: 51.0000 [mm]

‘GERBER:

X 22.0000 [mm]
| ¢ copper top.gbr “| ¥:  88.0000 [mm]
¢ profile gbr
" copper_bottom.

copper_top.gbr | 80
104 v o

Tocl order: () No () Forward © Reverse
Add from DB
Tool Dia: 04000 + Y optimal
+5earch and Add £, Pick from DB 70

# Delete

Parameters for: Tool 2
Passes: 1
Overlap:  10.0000 %

3¢ hpply parametars to all tools

‘Common Parameters
8 Combine
) Check validity

45 Generate Geomatry 50

40

7. Reset Tool

an an an RO mn an an nn 11N
@ Toolis) deleted from Tool Table. X:220000 Y:86.0000 B 10 @10 Hes @A mml e ide,
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Project  Properties  lsolation Tool Plot Arsa
Isolation Teol Basic Dy:  6.0000 [mm)] T T
GERBER: |
X 21.0000 [mm] |
7 copper_top.gbr . Y:  43.0000 [mm] I : =
Tools Table
" Diameter ™
80 e
D |
Tool order: () No ) Forward © Reverse L L
Add from DB
Tool Dia: 04000 : ¥ optimal ®
+Saarch and Add E, Pick from DB 70 I
#Delete
I o0 @
Parameters for: Tool 1 ; ®
Passes: 1 = _4
- [ ®
Overisp: 10,0000 % = | . i
60 | | ( 1)
3¢5 Apply parameters to all tools | . o
Common Parameters Z —
18 Combine ®
Check validity ® /e
S8 Generate Geometry 50 N
Create a Geometry abject with toolpaths to cut | . () L)
()
ber feature and inside mear
if possible at all, Ti
ber feature has openings inside, they .
will be isolated. If what is wanted is to cut isolation I
actual Gerber feature, use a negative taol
7. Reset Tool I
an an an AN n an an 1nn 110
® Toolfs) deleted from Tool Table. X:21.0000 Y:430000 E 10 @10 HEeo@AM mm € ide

7. Ouvrer l'outil cutout PCB. Sélectionner le profil intérieur. Ajouter un outil de
1.4mm. Désactiver multi-depth. Mettre le gap size a 1mm. Faire generate
geometry. Répéter pour le contour extérieur (qui est une géométrie pas un
gerber).
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I file Edit Options View Objects Tool Help

F%Y OB & L o ommndle § Pty Ny udh Bl oS5 57 80BEa"AND L
4 Calibration Tool Alt+E

- 5
O PO K ® T, 2-Sided PCB awp |E X & &
Properties _ Isolation Taol _ . pjign Objects Alt+A -+
% Extract Drills Alt+] T T T T
& Panelize PCB AlteZ |
B Film PCB AltsL
£ Solder Paste Tool AltsK
H Calculators AltsC
X Cutout PCB Alt+X
N Non-Copper Clearing AlteN
& Paint Tool Alt+P
I Isolation Toel Altsl
+ Drilling Toal AltsD
S subtract Tool AltsW
g Check Rules Alt+R
T optimal Teol Alt+0
&) Copper Thieving Tool Alt+)
" Fiducials Tool Alt+F
B aQrcode Tool Al+Q
A Punch Gerber Alt+H
Invert Gerber Tool ALT+G
. Corner Markers Tool Alt+M
£ Etch Compensatian Tool
50
©
L
40
an an &N AN n ’n an 1nn 1n
° X:460000 ¥:900000 210 @10 HeoEAM [mm @ ide
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Project  Properties  Cutout Tool Plot Area
P—— *[oy: 27.0000 [mm] I
X: 22.0000 [mm]
Sot ject:
S ¥ 64.0000 [mm]
Kind: O Single ) Panel
Type: © Gerber () Geometry
£ profile.gbr 80
Convx Shapa:
‘Cutout Tool oY
Tool Dia: 1.4000 H T
+Search and Add L, Pick from DB ®
@)
P s
Tool Parameters: 70 11
tz: -1.8000 H 1 [ ©
€
Multi-Depth:  0.6000 5 N
“ dy
Margin: 0.1000 > d L
Gap size: 1.0000 3 Nmil
Gap type: O Bridge Thin M-Bites
60 =
Automatic Bridge Gaps: i
=
Gaps: 4 — .
M Generate Geometry o 7 -fo__-:
DEILH()U' el ’}.' Il
The cu pe
Manual Bridga Gag Useful nqular shape. | /
Big cursor: a
D) Generats Manual Geometry = =
# copper_battom.gbr_iso_combined i i
.+ Manual Add Bridge Gaps =
40
i Reset Tool
an an sn AN 7n an an 100 10
® Edited value i within limits X220000 ¥:640000 B 1o @10 BooBas mml ¢ ide
[ FlatCAM 8.994 BETA - 64bit - [3D] New Project - Not saved - o
I File Edit Options View Objects Tool Help
[ % ® Edit Object E Heée O n® Dot x N s ngh Sie 05T BeEarANAE L
& Exit Editor Crl+s ;
% C P @ e o & X & &2
= Conversi L=
. onversion e >
v o ® Join Objects ¥ ¥ Join Geo/Gerber/Exc -> Geo
£ o copy Ciec® Join Excellon(s) -> Excellon
¢ ) B Jain Gerbers) -: Merge a selection of Excellon cbjects into a new combo Excellon object,|
I3 PEL ¥:56.0000 [mm] T :
* Distance Tool CirleM \
4 Minimum Distance ool Shift+M
Move M 80
Set Origin o
& Move to Origin Shift+0
Jump to Location J
# Locate in Object Shift)
# Toggle Units Q
o Select All criea |70
&} Preferences Shift+P
60
50
40
an an sn AN 7n an an 100 10
® Alignment Drils selected X210000 ¥:560000 B 1o @10 HosBas mml ¢ ide

9. Double cliquer sur une des géométries générer. Mettre le préprocesseur a hpgl.
Et faire generate CNCjob object. Exporter le CNCjob object. Répéter pour les
autres géométries.
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Plot Area
“ [by: 35.0000 [mm]
X:  30.0000 [mm]
¥: 720000 [mm)
80
+
70
60
50
40
aan an

® copper_top.gbr_iso_combined selected

&N

AN m =N an 1nn 1mn
X:300000 Y:720000 B Lo a0 Bl mml ¢ de
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Project  Properties  Cutout Tool Flot Area
v
& ik from 08 Dy: 350000 [mm]
X 26,0000 [mm] m
Parameters for: Tool 2 Y. 72.0000 [mm] /
V-Tip Dia: 0.1000
V-Tip Angle:  30.0000
atz: -0.5598 80
Muti-Depth: 0.8000
Travel 2: 2.0000 H
Feedrate X-Y:  120.0000 :
Feedrate Z:  60.0000 : 4
Spindle speed: 0 H
) Dwell; 1.0000 v oW
3¢5 Apply parameters to all tools
Common Parameters
Tool change Z:  15.0000 H
End move Z: 15.0000 H 50
End move X,Y:
Preprocassor: hpgl -
[ Add exclusion aress
[ Add Polish
T Generate CNClob object e
Generate CNClab object
Tools Add / Select at least one tool in the tool-table.
- Click the # header to select all, or Ctrl + LMB
7 Milling Tool
for custom selection of tools.
# Paint Tool
o e Teol 20 A
Transformations.
1.0000 Scale
Offst
11 Teamelocmatinne. an an sn AN n AN an 100 110

® capper_top.gbr_iso_combined selected
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Project  Properties  Cutout Tool Plot Arsa
4 Dy: 16,0000 [mm
T CNC Job Object Basic t tmm]
Plot Options: oM Travel () Cut X 26,0000 [mm] .
Name: coppar_top.gbr_fso_combined_cnc ¥: 530000 [mm]
80
& GCode Editor
(3 PROPERTIES
18 Display Annatation
Travelled distance: 525 721
Estimated time:
CNC Tools Table Plot Object @ g0
[] Dia Offset Type TT
1 0.4000 Path 150 v B
Use CNC Code Snippets
Export CNC Code:
[ 5ave CNC Code.
20
0
20 n mn an AN 1nn 120

® CNCjob created: copper_top.gbr iso_combined_cnc

X: 26,0000 ¥: 530000

Bea@ad [mm] © ide

10.Ala fin vous devriez avoir 4 .plt ( top, bottom, profil, contour extérieur) et 1 .drl

B outFlatCamFormation +

> Documents

mande Vast
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