7Y —/RCADTCNC T—4ZED XY —21ERRT D
wEoOFR (2022-1-26)

SETFV—DIERICEER L TULVZ Fusion360 WBRHCR> TULEWE U, €I T.

CNC DT —H1ERNHERD Y T h=RUTES. FreeCAD EE5V T MIUTEHEDFEUR.
XIEEAEDZELEDRISTIN, ZTh5 (https://www.freecadweb.org/) Fo>0— R
TEE9, /\—>3>0. 19TOEKSZECT.

FA—EFIECDLTIE
[JU—CAD&EUVID TUA—THF V7 —%Ekd D] ZRTFEUN,

HEUEKETY, & : 1 0. E2a21—-J)L: 0. 8,
CONEICEDUVT CNC HD G-CODE J7 1 ILEERR ULE T,
IRTE(L Part Design TYEZE LU TULEI A, Path (CHIDEBXFET,

¥70(M) Path D4VFEIW)  AJLF(H)

rb FreeCAD 019 = a x
l v v g EPath v M) ARD BRY Y-MD V0N Pah  24UFNY
3 Arch ([LWBS s =0 -2
B-Q-@ @ (&0 YOS M+ B QDOOTITE
|| Drawing | 3t 7
X fy FEM | e 2
D Gear AR L]
] @ Imaee 77950y
A Inspection v @ snpie
@ Mesh Desien i .:‘ﬁ
g <none> va
OpenSCAD " €
‘ f.:rt Design W ki
vama
& forts e
@ Raytracing Yo ==
@ 1) Reverse Engineering Base Festuse
Robot » Placement  [|0000.00 100 Q.00%
£ Sketcher = Sody e
2= Spreadsheet - : =
w Start |
o Surface
TechDraw I
A Test framework \ G- Fe5
@ \Web | L-ea- LA

=
& MANOEZR RP
- Q
&l Export Template I~ Q vl|
x

x

M GI-FERE Rl
= W cAMyzaL-5- PM = —
B I -JRREET pL Model Count
Toggle the Active State of the Operation PX a 3
8§ ToolBit Library editor
§i§ TooiBit Dock pT
Jar 0

Pocket Shape

"
| .

ERECVEEBERE®

ert
£ u
8

Path Dressup
Supplemental Commands
Path Modification

vy v v -

P zam oK | Hyb

bl Utils



https://www.freecadweb.org/
https://www.qsl.net/jr3bot/Toy/Toy_Column/FreeCAD_STL.pdf

C DEE CHIHMENRRESNFT T,

ikrmcwms - D X
|7r Mb WRE BFY Y-MD TI0M Pah Ooh'mo ALTH)

B2 x 0 5-2-8 K| X il ) =
'q«e ferm-Q POBIOBON e nEe- Ha G &
IR~

| €70 N5

Extend Model's Bourd Box

Ext. X 100 me e

Bt Y 100 mm (A

B2 100 ma (4

vt YR

Default Vakes

UR-hea-

Setup #7 T [Extend Model's Bound Box] #i&iR9 D&

AMANC 1mm B DO UIEfERNERE T,

COFENSFI—=tIDHUET.

Z BAEDHEYAIICULIEWDTLETFEBEOMMICUETD,

N EDEm EZ/\1A >4 k. [Set Origin] Z0Uw09DERT— MIBNKRECETET

bi-«ooom = 0
MED RAD BRFRY MAD V0N 2h 2P AR

WXL an [v-2-8 R X Ol =)

A9 M B QPO BBPON ¢EEH EE FI &
l:mb
—

I R Job tan

Corral C\m@ Tooks ‘Workpln Op Dels b

Levos

Saech

l Ectend Modals Bouns Box IMM

Ext X 100 mn O 10

ExtY 100 mn & 18 an

| B2 000 W & 10 mm

Algrmert
Move w0 Oren

B s »03



R — MIBEHWFRRENE T,

'b FreeCAD 079
D RRD BRFEY D T0ND 2eh 2PN ALTH
(LB E & L d-0- 8K X @ =»
A9 W+ Q- POOTBOOS vaeE@- 25 1 -@-({
EX258 s
| ¥ NI

[_ox _J eetes |

| L 2
Oerersl  Outpst Seho Took  Workpln  Op Dei P
[

Shoch

P samoke 03

i bR~

RI(Z [Tools] ZT(CYIDBEXTIERIBFELUE Y, TC:Default DZIFEEELET,
FHEIDAD 2mm ERBEZBRAD 0.5mm D 2 DEEDF U
CCTCERETCETBRDIIRE—REFTTY,

XY OBEFRE(E6 0. AE> R)LEEREIE6 0 0 & LELE. (RERMETTY)

R FreeCADO19 o 54
JAMD REE TRY Y-MD IJ0M) Path P4UEIMW  ALFH)
WEE (s JOS-2- BN I - Q=P

RA9-®¢>3 ADPITIHHHS onER-Ea 28 & &
Jitita- 8

Th \oarb i) 0
L

2 Job Edit A -

General | Output  Setup Workplan  Op Defaults

Name # mm/min mm/min  Spindle
TCt: Endmillzr0 y i i I

TC2:Endmillors

Edit Add Remove

Default Values |

P sample : 1 [




MIER. JOB HEMENTNET,

rﬁ FroeCAD .79 - o x
| 200 RRD RFY 74D 04D b 2PN ALTH
IUWEE & G S-0- 2 W) 2 Qu=r

AAS W« B LD PTPO OO oRER- BE & - §F- &-
IELTEY ) B9
7T~y
v semgle

) ¥ TCH: Endilyo
» § TCREndeniions

Janys a |
=
|| et b
Moded Model
Serp Sheet  Setupihent
G- F2 B sangie 1+ 0
lw-Nb- 6 x

Endmill DFcimAziRZsxELET . TCL. TC2 DIEICEKELET,
s FreecaD 019
JPAME REE BFW Y-MD 700 Path UMW ALTH)

R FreecaD 10
M X v > o G
L WES £l o K Zean MDD BEE® JRW Y-MD TIOM Path UMW ALTEH)

WA ¢3ROI IFHY B2 [0 0-7-TKR Zem

Wta- WA @ ¢33 8-DPIHTIHE
A - -
:’;ljl«:l'i 55 = N
-vay P
v @ sample
v @ Body
> = Origin [ Tool Bit Attributes
v & pad
© InvoluteGear Shape  Attrbutes
61 Cylinder T
B Cylindercot me Endmill2r0

Shape File J¥Path¥Tools¥Shape¥endmillfestd .

Parameter

Cutting Edge Height 10mm  §
Eiamew 2mm ]

Length 50.00 mm|

Shark Diameter 300 mm

e




B FreeCAD 019
774D WEE JBRENY Y-LD I700M) Path D1UFEIW  ALTH)

BRE 5 [ 502Nz

P frecCAD OIS
@ Q» "ﬂ € " &'&mn«n RRE BRY UMD TIOM Bah VW AMTH
IUmEa- | WL A [Oo-2-2S K Xrn . 1 =1
R N |9as- @« 3 QA DOOEIPOS oRER- @G 1
& x

/M-

&N 20
SRRERE o)
i : FIVr=y3
Tool Bit Attributes
ﬁ i u v
v @ Body
Shape  Attributes > J= Ong
x v B Pbad
Tool Bit & voaiia
lName Endmilltes | &l cysnder
B Cytnderon
Shape File 3/Path/Tools¥Shape¥endmillfestd . v @ kb
& Oper
Parameter v B Mode
Cutting Edge Height 10 mm o P
Diameter 05 mm o s DR
Leng 00 mm °f v ¢ TC:Endmil2ro
e o tnmic
Shank Diameter 300 mm ® i v ¢ TCaEndmaors

&4 (C_EEPDOAEEZHIDH UET .
REOHZERUE T,

'bh-oo:m - 0O *
D REBD BRY WAD TI0N 2eh 2PN ARTY

BB a Gl D8 Xrw gl 1 =1

A9 R+ 3-8 PDOOBHH S 2ER-B5 F - § &

[ 2vmes-
o 5
| L0 %3 1] =%
VAR Fia's ¥
| P e
® Bogy
v ¥ e
(&
@
@ s
1
v o
v ¢ TCuEndwio
=
v § TCEndmiloes

=

v

Q- ¥-5 B smce 03



[ Path — BE& ]

Y70(M) Path  D4VE2MW)  ALT(H)
- @B yay
& marfotz
I~ Q & Export Template

C # GI-FERE

2 camyzalb-4-
W -aRErT
C

D Toggle the Active State of the Operation

§  ToolBit Library editor
g ToolBit Dock
Fa774 0
Pocket Shape

[*3
@i
& Amn
5]
&

@ 3D Pocket
$ 304-712
@ Waterdine

Path Dressup
Supplemental Commands
Path Modification

Utils

RJ
BP

Pl
PM
PL
PX

PT

[RE%ZIEIR LT, Step Down Z 0.2mm (C 93]

P FreecaDO.19
TJ7AUME |EE FRN Y-IMD I70(M) Path 1YEY

h«;i‘:d\ D X 'z‘
VWA @ >3 - @t

IVMREa- 8
L Naw

5 Adaptive path operation
& X-2IAAN -
& 7

Start Depth 0.00 mm

Final Depth =200 mm

Step Down 0.20 mm

Finish Step Down 000 mm

Operation Z:ERUCTRIDOL D I(CEREZZEL T, EREZIYYIT D,

109 @ > @ Q-

VM-

= B

& Adaptive path operation
@ X-2TFAN -

@ 7
® &
& Opeva!'uon

il Tool Controller

TG Endmill2r0

Coolant Mode

v
v

None

[t Region

g
&
&

Operation Type

Step Over Percent

Accuracy vs Performance

Helix Ramp Angle
Helix Cone Angle
Helix Max Diameter

Lift Di

“w o l"' < u

Keep Tool Down Ratio

Stock to Leave

Finishing Profile
Use outline

a
(8]



OKZoUwOLT [EFIL] (CR>17Z5. [Body] OETHIUYIL.
[RRDUIDEZX | Z220'1) w2 LT Body DHEZHET .
[Model-body] Z&520UwoOUT [RRODUIDBZ] Z#20Uw . Model_Body ZiHET D,

IUmEa- & x P FreecaD 19 = im R
N B J74MD ARE BEY F-MD IV0M Bvh UMW ARTH
SNILERIE ®9 BEEn [O5-2-20 Xr» Ol=p
g A9 W« 8- 8- PO IDEN o0
v @ somple . TR & x
T ——— L
> , [sxneme =5
ve e [Pr-ua
® =uER Spce ) | —
Bl R > >
® WRATIIINEET nre
v & sob e
v ¥ BREEODINR al
B £T0(UR5VAEAR ity
vimH, »5. Ctrl+D v & Opeert
Adagtve
& suse gt
= @ Model-fody
= o TR0 CtrisX —
vim L JE-0 Ctrl+C 8 Scoipshon
v [ myaEiEe) CtrlsV g
= BBk Del
v @ python JVY-INEZE(S) Ctrl+Shift+|
XFIY3Y
Link actions [
Jos 7« L
RETROPATLERT
— PATLEF®RT
Joi(71 EBEREEIN-7
N rvonEns
Tip £R0OZE F2 Ba-  Fes [
Base Feature T -b‘-b&- 5 x

FODIRZERITBIEHIC, FEBDOIROEZERLET.

P freeCADO Y9 - o x
I4MD RED BFEY YMD I0M e MUFAYW ARTH

B2 o 0 D-0-8R Xre all 1 =4
VA9 B¢ QA-DOOFITHS oBE - H - F- &

Ima-

L7 U]
[3RnLRe L]
\T¥r-0ay
v @ sample

v § 2

y

- s -

(S

al o
B Cytanndenccnt

JoNe¢ a

ii

Map Mode  Deactvated

> Placement (0000 0.00 1,008 0.00 *

€2~ -5 b sangle s u




Path — Pocket Shape
RS Z38IRL T Step Down Z 0.2mm (C 9 B,

Y70(M) Path  DVEIMW)  ALT(H)

=t 00 " RA9-@ €@ s,-l

- Q @ Export Template J/T tl-
& rf ci-rimE RI E S WJJ
— . cAM"/::b—s- PM

© TogglemeAcuveShteoﬂheOperation pX Feotl Wl

8 ToolBit Library editor
#88 ToolBit Dock PT @ Adaptive path operation A

f 707740 @ K-RIAAN - \
@ % |
Face
£ . ® -
a5 Start Depth 0.00 mm 2l -
Engrave
Deburr Final Depth -5.00 mm < il

Vcarve

3D Pocket Step Down 0.20 mm < s
3D%-J12
Waterline

¢t EREOWVEE

Finish Step Down  0.00 mm @

Path Dressup 4
Supplemental Commands 4
Path Modification >

Utils »

[Operation] Z3#ERU. °~ O ® <93 Q;l
=

[Pattern] %& [Spiral] (CF 3 5
L NA

B rocket Shape
@ X-2IFAN -
Extensione

L 23

® =&

& Operation

Tool Controller TCI: Endmill2r0
Coolant Mode

Step Over Percent
BBOUE
Enable Rotation

&Rl 220Uy OUTHhS O Use Start Pont (] Use Outline
rOK_] %0')“]0?50 Min Travel




KEND [Adaptivel Z520Uw O ULT [FRRUE] TIERRICUEUE.
[Pocket_Shape] MIERRICIAD TULVESERRICERRICUIDEZXTTF 0\,

-
B freelabaw - o x
IMMD ARE REY UMD TI00D Psth UM ARTRO

h.!- - ttJ X

= g%

[omea-

l N A

ERIES L

TIWr=i3

[ v @ ample

| ves
)

v B0

ol

- K Xee

L)

7oy

G- 7

| SRR

4—:_\7_%%”0353_0
[Path — JOJ71IL] %Z=&R,
RS | &i#IRL [Start Depthl Z-2mm [Step Down] %& 0.2mm (CEE T B,

, A9 @B Q- (a9 @ <> @ Q-
P it
il N

I70(M) Path  42E9W)  ALT(H)

& 3]
MmANOEZ

v
“
v & % oot
2% Export Template

¥ GI-FEBE
N caMyzap-5-
B -7ErenT
€ Toggle the Active State of the Operation
" 8 ToolBit Library editor
" §8§ ToolBit Dock

j 707740

@3 Pocket Shape

& Bl

3
&
P
£ =B
E Engrave
B Ocburr
E Vearve

3D Pocket

30%-J12

« e

Waterine

o Path Dressup
Supplemental Commands
Path Modification

Utils

o osce 1)

o1 W & Profile - Profile

@ A-29AAN -

@ 5

Start Depth =200 mm ® o
Final Depth Eomm 92
Step Down 0.20 mm ® o

) =
VA9 W<+ B A-POCFBBON onE

P JIymEa- 8
L NEW

& profile - Profile 2

@S2I - |
@ % |
&= |
& Operation

| Tool Controller

TC2Endmillrd I

Coolant Mods None v
Cut Side Qutside v
Direction CW v

Extra Offset 000 mm

|

Enable Rotation Off

<

[T} Use Start Pont
B Use Compensation



[Operation] Z3#&RU [Tool Controler] Z TC2:EndmillOr5 (CEE T B,
@] #22Uwvw2oUT [OK] #0Uwv0d 3,

P freecaADO

- 8] x
IME BEE BRY J-MD IT0BD Pah MUENW ALTRD

B2 [Oo-2-2 K 2w OH=p
A9 M ¢+ -DPIITIEHSN enE -=H
J;’f“)l’-!ﬂ? =
| 3Rz XY BN

iﬂ',":'-yl'/
v & sample
v @ e

Jon¥+¢ a

S

o sarple - 1 3

£TD Path ZR RS BTZIRRET Y,

B freeCADOS

- o x
740D MRED BFY Y-MD V0M Bsh VUFNW ARTH

e a ] - X o=

A9 W ¢33 - POBIHDH S
I 4 x
ee 20
[3aremee =5
|\ PTYr=-223y
| @ sample

v B Body

> )
v ® o

€

al
B Cytndertos

v S

v IS .
Adaptove

B Pocket Shape

@ Protie

v R

| Model 2ody
@ s
1 <

Jany« o

ta-  F-5
VR-Ma-

o seagie v 3



Path e LELIZDT, =1L —~F—THRULET,

[Path] [CAM > =L —%—] £92L. BRIDLDCRADET.

HUIC [Aaptive] IZIHBIRUTRY—KUFET,

Path  D4VFIW)  ANLT(H)

=]
=
v 1=

F
52

a7 "o FreeCADGYS =i B
mANTOER I4ME MRE BREY Y-MD FI0M Pah MUEMW ALMTH)

S e BRS - et L, I 10 ouz=p

Na9-® « wn VDO IPOS euE - E- - §

G-t
CAMYzal~5~-

g
i
&
]
]
]
2
&
S
-
L]
L
F
<

I~ H.RZ,-Z.. [

Toggle the Active State of the Operation
ToolBit Library editor
ToolBit Dock

T09741 I I

Pocket Shape

o Path Simutator

Speed l 500G/
A B

Face

L 173
s
Engrave
Deburr
Vearve

3D Pocket
3D%-J1A
Waterline

Path Dressup
Supplemental Commands
Path Modification

Utils »

FEDAREEDZHI D TLWD T ENDMDFT.

'Ha FreeCAD 013 - o
74D HBD EBRY Y-MD 0N Bath 2P AATIHD
h Qu_'_ on d - = z k? X fatn . .sz
N9 @ ¢»83- §-DIPFPIIIDHS a0l B - @ -
I/REa= &

gre N

o Path Simutator

I U

Speed l G/
Acturacy l 0w
Job = 2T

B & adiptve

) Bl Pocket Shape

O @ Prodie




SEIRY B EF T — DM DHENZT RPN DET, s
ERATBTEREANT [ZEEZE] LELE, 1

v
B FreeCAD O 55 g y o
74MD SSE BRY F-MD TIOMD Bah 2UEOM ALTH '8‘6‘
WXL [6-2-TK 2w OEZP 8 e
= » CySnder00?
Aee- O*Fv. DO enE -EF-f-F| 0
I~ ] v 8 Qe
(& o]
L S0
@r
v Bl BROINR
@\p mrouR
R Path Simalator 9 i aprrieny
¥ g gersoomr
. ’ " " » “ B £025/ER
o ®7
| EL & suise
Ren o - J.t.:ol)‘
: . X0
Finishing Pr... h; ié(m
::::: ';P Python 37/~ IAER(S)

HelixCone. 0l GI-FEMR

ta- 572 & FIMOISEN-

©  Toggle the Active State of the Operation
K793
Link actions

RRFOPIFLERR

PAFLERET

ERRMCR-7

AT REMBE

VR=-Ma-

| RBROTY-E2-74

nacouwracs we rharent

G-CODE J7AI)LZfEDFET,

Path Zi#R L T [Toggle the Active State of the Operation] =2 Jw .,
B EfIdD [2r0_Adaputivel OHZFKRLET,

Path  H4VFIW)  ALT(H)

@ v

& Koz

N @ ExportTemplate R e s oo S kS 5o W
M GI-FEME BEI s | c bR Lo Y =
¥ amyzap-5- 499 wa»' PO HIOOS ¢nE - @B - @F- &-
B ) -7aneeT = =
Toggle the Active State of the Operation ;;j:_‘:/ =y %
v @ saenple
§ ToolBit Dock E
ve
& 70 ..
B PocketShape B ot
W AN o P
B e [ £ st J
@ 2% - T
& gk ;.Uoddsoo,
. Engrave 3 Sebug
B Deburr -
‘ Vcarve
@ 20Pocket =
$ 04712
@ Waterine
Path Dressup
Supplemental Commands b:";&-;-’ o sanph - 1o 3 -
Path Modification

Utils



[Path — /R MTOTR] TZD Path ZIT &2 REFELET.

R FeeCADOYS

IrMP BEE BRN) U-MT T20M Pady 2UFW ARTRO

w»aE L (7] - B 5
RS- ® ¢« 8 QT
:';’ff" L o GI-FEmE
=3 TR B omyiap-s-
SARERE ns ) T
: ~JHAREY
FIN-ay
v ©  oggie the Active State of the Operation
v & o I Soollit Lisrary edtor
> A W5 SoolRit Dock
8k FOIr4N
ﬁls ' Pocket Shape
. e A
v 3 st Face
v L
ok
Engeave

S, ERENVERBES

| 7oKy« L

Finuthing Pr. true
Ferceinsde.. fase

Hefox Angle 500°
Helox Cone . 000*

- 52

VE-hEa-

Debutr

fthad 2 DD Path BEEKKICRIFLE T,

EERICUIHI LTZHER T,

NURETWBDTHI DTS EMDIMNDET,

[AET]

Mk



