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BEE: 3D SV TR 5L, 1L 3D CAD TR LZHH (ESH) RETNLOT
— M LU TV AICEHL<D. Linl, &L TS FDM i 3D FU 23 AT195D1%
TV b~y ROBEN LT 4T A MO AT 2B FiiE ThY, ZhaIWREIC
Tl I TSR N LTIA T T T UL, X — ML T T4V AD X775 T 3D A
TN ERMTESD. 2O [Z—~V 3D HIll) ©OF A7 7Y% Python IZd&-> Tl LEt
AL TRz, ZOTAT7TINIABAL TS, 3D VX TIEHEICHIRICE AW It Ry
272D, EORIEEIELZV T TEIUL 3D X —MVb I T T4 VAT Z PN KA I
THIENTES.

F—7—F: FDM %! 3D 7V ¥, Z—k)v 757 47 A, Fused Deposition Modeling, ZA%
fig kg 3D 7V H

5. G-code (Z&oTT Vb e~y ROEMESR

1. [FCHIZ TIAT AV EGHN T DM ERE R RRET
3D FVHEHEALT I RILOA TV xy  HDIENTED.

NeiE 54, W IE 3D CAD TaElL G-code |ZEHa~ROfIELT 2 2%H
BT NEATAYLLIENSY 7hy =TT T THEL GO EWIHa~v U RFEMY —L
KFACATAALT, ZOFERET V22 OB&EZEST TS, &xiX
<HS>THEIRIT%. CAD B35 7 714V
BRITSEX E1208, AT 2B DI !
STL (Standard Triangulation Language %7 2
IZ Stereo-Lithography) &\ 95 'H & 727 =
D7 7ANPEHENS. STL IZET LD
KM IR%E 3 ATLOEEIZES>TELET S
(NEBIERBLTEZR).

3

4_1_.

YU BIZ HEN 3
jD 4 U/&'l:ﬂib‘%b\%fﬁi{ﬁﬁ HHN3, 1 FDM % 3D FYL4anEE
LAl 72 % A 71X FDM (Fused Deposition ("FDM by Zureks" by Zureks - Wikimedia
Modeling, ZA\EMERTRE) B LXK, &L Commons)

12T 4T AN (T TARAT 7)) % ) RO b
PHR LT =95 (B 1). FDM o~
U REoM) L&, ATAALT-HEFILE 5
G-code [Kra00] &£\ CAM H ERECHREL
Ihs. CAD BT 25ET VITERT (B
SH)) 7205, G-code 13HEH & TAEM M D )
OEMEZHHDLT O TENN (THEM) Th

G0 X0 YO0 Z0 F3600
V)= RIE4rE 3600 mm THEERE (0, 0,
0) IZBENTHZ LA ST 5.
F72, Gl LV oa~< U RITUIEIR O T/EM
IZBW T TR0 B8 2 E w5
25, AHINAY (additive) O TAEHE TH% 3D
TV BB WTIRIRIL e S DB 84 5
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ST5. T

G0 X0 Y0 Z0 F3600 E100
LV REFEITTHE, E100 (IZX- T
ESNDED T 4T A NS U RSB E)
T5. (FATA MO REITFEEIC LI -T
FESRHIE 7 1 3@ HE TR ES1L5.)

FDM BV Z D7V b e~y RITEH I
DESNTFENILPIT VA, £z
NELSEHBIZHOTNTZIENRTES.
FDM B D7V 2 TiXi@ s, K FEAZATAA
ENTJEZ LIZEIRIT 20T, BEOBE O
EELISMIT Vb e~y REE S ANIZH T
Tl UL, G-code oMz T~
NZHBRFRICBEIS LR TED.
Tz, EEE (x0, Yo, 20) ICWNDEXIZHOE
Da<wUREFEITTDHE, TV R~y RIT
(1, 1, 71) (CEENTS.

GO Xx; Yy, Zz,

72120, 3D PV 2D IEEEBE N
REBERLDONEZND THEENLETHD.

2. 8—FIL-TS574H9X
ZOFETIL QRIL) F—NL-TTT 47 A
EZD 3 RITA~DYPLERIZ OV TR 5.

21 2D B—hIL-TZT49R

HZ—h) T TT7 47 X% 1960 RIS
Seymore Papert (/3/3—F) HIZL->TEAS
Uiz, Papert [ZZEHTHOMNZHIHITT R
7737 556 Logo A% EtL7z. Logo &
mH&, T AL OFEFT 2 IRICOMEE 737>
WHIEMTED., TNBE—NV-TTT 40
ATHD.

B =TT T 4T AD AR I =~
VRIZHSOED 3 OThHD.

® Forward d &£V )~ 2 RIizky, AR
B d 720 BT .

® Turn left a V)< NI2kh, HATA
JE o° T EEICED .
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® Turn right a £V O3~ RIZED, TATA
FE a® 2T AICERD.
INHOav R T2528128-5T,
T A% 2 IRTCZERID IR THBIZHT T2
ENTE, B2 OFIDXINTZE DB ZF R
THIENTES.

2 2 RJTE—MIL-TS5T4H9R

22 3DA—KIL-T5T74HDR

H—t T T T4 7 A THEBE 2 IRITEDL
DIZST=N, D, 13 WotH—MV 757
AV ANZEST 3 WILDO I 2 BLDITH
EHEND Lo (T2Ex0E [Ver 14]
[Tip 10]). Z—WV T TF7 47 A% 3 IKICIT
JRIRT A1, FEARMIZIE forward, (turn)
left, (turn) right DIEHNZ LT HICBEENE
72X E#E 953~ (72& 213 up, down)
BT XTIV, E5HI1Z, Bernd Paysan
1%, B 3 IRTIBIRE R ST H0IEd 2
L3 TED “Dragon Graphics” [Pay 09] &1
JEBRENTZ 3D X —RV T T T4 T AEARE
LTW%. LarL, Znsidnsns 2 koo
DT AATVATRRNTHIZODTTT 4T A
THY, WA 3 o TERSNDD
DN ECAN

3.3D HIRIIZ&D “B—kIL-T 504
bxu
ZOEITIX 3D X—bV T T T 47 AITHE
< 3D HIWIBSEEZRRFIL, £ DRk 524k
IZDOWTDORD, ZORERER 42—~V 3D HI
EERE L X 5.



31 #=E

G-code LTt EMI2DT, X—MV-TT7
AV ALAFEDOA R FITSEDHILENT
5. bokd, G-code & AN EHEELZL
W@ TR, TRVT USRI D
72D TAMARELDIZHEL TRV, Lo
L, 3 RotOfiiz~ 2 F% G-code (ZHFAGR
THDIIRG ThD. X—NV-TTT4IA
DAL, Forward =<K% Gl <K
(BT DT TR

72720, PV M~y ROEEILEFITT
HIVNEAEIZ > CTRRIR T 5D T, ThaH
— VT T T4 7 ATEBITHIONELIT I A
IEMEIZTDMERDHS. LL, 2hbhD
EDINTTHIEICEY, HRHIZFEBIN
5. 5112, WAD A% G-code £k 7 v
TILANRETLHICTS. F 21,
forward =~ > REFIR T DERCEBLAE D JFEFE
EHMENLOEDERELZFHHELT Gl 2+
YROBI LTS, 5 31, turn left BLW
turn right 2~ R2FERI LB, GLiEL
TV HFMEBEIETSH. EFOEEICEL
THRIERZD, RIS HOWTERRT 5121,
FT VR R RINT DM ER DD,

32 HEFROFRELTOEE

I AD JERE 7 & U CABREERE 20 F 32 7 15
EME AR ZE T2 EERHY, ETD
Bzl 32 R EUCRTT 5.

MREEAZ X 7 T A P22l — 2 L [FRE D FEAE
RTHY, HAOBE S IXE ) DI MET
HERILRICXESD. 3D FIRICBWCIXE 1%
EETDHIENKERNDOT, ZIVTIEH]
Rl AT REMEZCRGE T 2O N R EE 2705, SF
D, 7I7Ah 32 —Z T (HDHWVIET S
A RBRTHRATHR Z BEL TV Th) SRiE
RN > TEELNBIEA, 3D HI
RICHRBEDZ NS,

M & EEAE B W T AD B B 7 1% D
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UK ETHDHET D, WEFAIBEIT
HEXIZDOENETLIRT DM, IADTTH
XEELRW. ZOHFETIXE DO mMR
HIAZKT L T—ERDT, MREERE 227980
IR _R&EFT V7R T FA LT W0
EMAIMZBID.

3.3 #—kJL 3D EIf& 3D 2—hkJL-
TS5749REDEHLY

ERDIHNZ, 3D IV EEOMZIL, 3 IR
TEH =MV T TT A AD IR ITIETHT Y
I "N B3O TN IENTEDLN, ¥
— RV 3D Flll% 3 IRouZ—hv -7 o747
ALWIET DL 2 ODOLRWRHD.

B, F—ML T TT4 7 ATBNTT
3WITLZEMOEZIZTHHBICHREOLZE
NTEDMN, 3D FIRNC W T ETEIR
THONEVIFHHENTT 4T A NS EZD
HO (FAR—F) BRLEETHY, 22
LHOIZNEETHS.

21, X—MV T TT 47 AN T
FIRIEFE R0 7 47 AL Ryt H 70 & D FI X
FTAREHINT 20BN D (Fl3 5280
T&ED). A=V TTT 47 ATBNTHR
DSESIREENZDIENTESHIN, 3D HI
il Tl ZE R EIRS DX FE R B A 35
SROBMENHDHEZAIRE, B— V- TFT
AT AT NGRS D,

4. BRBFEESATSDKET

ZOETIZZ—IL 3D HIRIERE DL
REICEE T 2B IOV TD R, ZD 7k
BRI TEEEL 7= Python 7147 ZVIZD
WTDRAB,

4.1 B—k)L 3D ENRIHEEED 1= DF
Rk
5 —Pb 3D FIREFHEE IR 350

DHIRTHHND, Logo 9D F—FL -7



TG ALRIRRIC T 0TI T EFEO—HD
ELTRMET2ODN AR THD. T EHITE
LT 5L, 2 DOBPIEDNADBZBND.

® [ ogo DI EFBEHRET5.
® MEFDEFEDTAT IV EMFET 5.

ZOBRREDIBHREZIBINLZD, ZD
HEFSZTDOLEBYTHD. Logo Nxits
NIRRT EE T e s I3 VS0
FK T HEEL CTHE— MLV I T T 4 I AR
BRI DPRS TN DITHT 5% o5
EVIIRIRNRENT=DTHAH. Lol B
TECITIRIEFTRE R B ERIT 2 DY, Fr5is
BB ANTDHREHBITRVENPANZILN
5. OAKBHEN TCOWEEFBIK A IATR
FON, HHLLTWELARZLNDS. £
T A T ZY D kA RINUTZBH Th
2.

=25

=& LTI Python Z3®RL7=2%, £
%, B IS RED72)T Python 23 HLEZAY
ERLTWDENHLTHD. bHhAA, 1ENITH
ERLTWDFRITHDLN, EORPNDL
Python Z &R L 7= DX O E THH
2.

4.2 Python Df=6NDZ1473)

FEH T —N 3D HIRIO 7= @ Python
FA47 7V turtle.py ZBAFL T, A—7 -V
— AT LT 5 (http:/bit.ly/ZEyLzx or
http://www. kanadas.com/program/2014/08/-
3d 3d python.html). 7=72L, 7 FE D
3D 7'V % (Rostock MAX) TL DM Z7R
WY, SERENOLNZELHY, WEDOED
AiFEITELEL TUIW RN (FHIZL T,
Google TIRFEL CARIZMNE D ITHDINLR
WDT, TZLLSINL T2 1 H72).

ZOTATIVEMEMN T HZEI2E-T G-
code DT AT T LEERTHIENTES.
TP L, OEDIHRT 0TI TR
(2%, IAOEELT IR 2 FITTT & D M
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FRCE STV A e~y ROBEN J5 1A 2Rl ik
9%. forward(r, z) I2&~>T z HFMIZEEIL
e MOETET S (G-code AT D) 2N
TES.

oLz, SEIER Z DNEIRINDT 4T A N
NER TV T aZ T AFST DI Icitd

TAHIENTED.
init(FilamentDiameter,
HeadTemperature,
BedTemperature,
CrossSection, x0, y0, 0.4)
dz = 0.4 / 72

for j in range (O,
for i in range (O,
forward (1, dz)

left (5)

init [IZWHULDT-0 DA THY, H& T
45, Zo7arInE 5° 9 72 FERN
D7 BITRIAY72 % 2 23T 2D Z—h
T TT4IADT AT T HIHNN. B R
IDITFESTHIET 2 DYIT dz (mm) T
D EFLQKIETHD. T4TARDSE
X 04 mm THOHAZEXRELTWD. 72
FOBEICHEHYE 04mm FRTHZEICK

T, ZBHIZHIRIT 5287, 74T A N
EHAEMSNR TV IENTESD., FEREITE
SHLEZT7 4T A D 5ESIT 0.4 mm K09
ZLASEWRERSHD (FHHEEZFELTE
DINTT D). DFEY “JF” DHOIN 0.4
mm EWVIHZETEN, BBAEZR D CTIEREIZIT)E
(2725 TWDRW. E5THUTT AT A RESL
DBLDOTOIVTHEREL, DATZAZIZIEN
Niplieb.

WL BIKL init 12k -> THOX DA T
THIENTED. &Y O3 K
FilamentDiameter “i7°J‘/§ ZRBWTHEAY
DI ALTAL D SESTHY, @HIEL 1.75 mm
F721% 3mm TH5.

2 E/BDBLN 3 FOOFIEITZEN TR
ETHRETV R e~y RETY Ry R
(EIRIE) OIEETHDH. FDM B 7Y 4
TILi@E % ABS £721% PLA (RUSLER) L)

16) :
72) :



TIAT 4y VAT HA3, ABS 13 240°C
<BVY, PLA 13X 200°C <BWCEHT2. 7
U b Xy RIZ PLA I DWW TIEINE L 200
(0 ZF8E) T3, ABS (22T 80—
110°C <BHWOIREEIZMEVT %, ABS 1XiE
FEMENDENHEL TT VR Ry RSN
NHMHTHD.

4 FH D 5| % CrossSection X5 H+27 ¢
FANDOWTHEFEAfRET 5. ZHTT7 472
VrNOFHEEZHIE T H7-0ICHTE2 5.
FDM % 3D 7V Z 2B W TCITEEShT-
TATA DB E (2R IZL>TED
BERETHN, ZTNTIET4T7 A MDD 5L
S (1.75 mm F720% 3.0 mm) ([CX> TH &
DIREENZIRT LB, 22T, &
HEND T 4T A hOWHEFEIZ L - T H &
ZHIETHI L TWA. 2T RIET4T
AUPD S ESEDZTZEEIT init DEPID 5]
BOEZEZDTET T T,

Beth D 3 DORT AR IENE BAA T DAL
BOMEIETHS. ZbITT H/VNEZEIZX
SThlezb.

FRDOINCEHIRI ST AZDIET 4T AR
S BEOYEME I it ICk->THEETAZ
ENTEDD, ZHUTHIRI P T A0 5
WACD. Fio, FIRGEE X HMES EE S
IWTWDDT, FINOIEE T HUENED
HIELHDH., TNHiE, HEBEREET
setVelocity 3" setCrossSection &9 B
BAaMHL CEETHIENTES.

5. EEX

WS OMDKTEZEHIEL T, turtle.py Z
HLTH. fiZbn<on7)—nY—/1
2 U727 O BA%E - FLRE FR S5 R
T5.

5.1 =&
MR (8858), RUH A, Y7 o775
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NI EORIEEZZ AT, B3 ICZhbs
TFTLTACESTRRLIEHDOZLD T .
3(c) DXH72 2 oLDTZ7Z 75 1% 3D 7
Vo2 THIMT 5247 Y/ e LTIV ED
EOTHY, 777 NVKEEL TUTZAEI T
3D 77U B NVETZD LIV, L, FED
HAHNEVD 3D 7T X VT A7 IR
THMENRGHAHIZ, B O 3D HTiE
DIV,

() IR (HRAE)

(b) LAY B

() 7I7HNVEIE (2 IRT)

3 4—kJL 3D HIRID =8 D HIE
(Repetier Host [Z&YZFEKR)

5.2 Ak

AR FIEIZSDEDLEEBYVTHD
(= 4).
1) a7 Z L5k E G-code Azpk
2) ITT7 47 AL DHER
3) 3D Fll

bbb, FT e IaxEaRL, F07
a/ I 5% #H LT G-code ZET 5. *
LT, #® G-code ZFNHDY— /L THEKR
LCIBIRZMER 5. T L7=BEIBIL T4
5. oL, ZOFNEE 1 RT3 57200 T



BT HZEITETR. Lo T,
BRI TAHETIDZ L.

ns

ey

cmcrd, left, Fight, w9, dow, toeed, commnt, debug:

2) ITT 40 A LDMETR

3) 3D Hifl
X4 %#—bkJL 3D ENRIDFIE

1 [ TRRIILZRVDIL, V— /L TOERN
L CHEIRZ 7290129 2 EIK 3% 2 5
MHTHD. init 1L 3D TV X EFERITH])
LT 20 TRV O T, Fifkbdh
HIBIDHN, TIUIE G ITFIRTESH. ABS
L PLA OHWETIIHBAA, [RFED ST
T A7 THIRERR EZ N Z 2T IE b7
WZEbH DD, ZNHMEILRHIE S T
HD. RLoMNRDIX, T4T A MTHL
THERTVLTE®D, HSEMS LTI
BLIEORE L0352 THD. Z0flT
HETLOT. [T H2ENRITHNRN
BRDEEL, TV b~y RO EREYF %
STFRTFTRBRNZ LB A,

IR, ZNBDAT 7 % F0<b L AT
<.

5.2.1 7055 LMER#E G-code ARk

Iur I L EFRIRLETTHEOICE, T
&7¢ Python HHO =7 4 X CB R B2 D)
ZIXIW. FFEOBRLRIY Emacs 72D T, %
NeoOMmos TR L AL LT3

2014.8.24

(B 5). 2O7ar T LR TTHEMEHE]
J1/m5 G-code NZHNHDT, Va7 7A
JUZWILD. BRI RAZEIT .

leco

~ | temp.oy
v/ r/bin/python
coding: utf-8 -*-

[ Fn4SL (G-Code EERL)
oot e PTIAITZVERER

< mpu-t forward, left, right, up, down, specd, comment,

)

debug;

t# Printer poramster ##
IsRostock = Tru

# IsRostock = Fulsa # Printrbot
“lUz** temp.py anl la
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n;
File ‘turtloTest.py’, line 215, in genTra
genTreez_1(-30, B, 04 E- 36, thickCr mSeL:‘mn);
WunEEr n : global ncme tﬂ(k[rossSE(ﬂnn not defined
nnnnn S python turtleTest py >Fractal . geo

m.lr 3 zs python turtl T st.py »Fractal.gcode ng?AE;hLT
1-3.25 python turtleTest.py >treel.gcod

ﬁr i python eTest.py >rreel gooke = G-Code jT‘lezi*Eﬁf

Rot 137 (Shell:m

5 IT«%/RARREBICLDHER- TN
4" (Emacs)

522 JS749RICKDERDRER

G-code x AJJLTTTT7 4V ATRRT D
7ar T LELTHEBER] 72 DX Repetier
Host £\9 3D YU 2 Y — L Thd
(& 6). Repetier Hostlx Windows, Macin-
tosh OWFATHENMET S, FlHloY—v
TEDITHEHDHENP AN ZHNDHDY, Repetier
Host IR FHERELZAETHLO 2, Zhao
D ZALHERRTZ T TR<AIBIETTED (137
Thbd). V4 RUDHEMANIER RIS TND
DL G-code THA.

Repetier-Hass Maz 056

heip  Varusies

Layer @ Tock: 0 Fil 0,0 Frinting tme-0:00

Coy || Cmww o9

230 FF5 Urlonown printer frm _ Dibonecned

K6 Repetier Host Z{# AL
5740 RIZEBEGZDHER

| omine



ZDOAT YT TIEIESHIRITTEZIDEI D
Y — L DK RER Do THEFRL, 1Y
WCHERT 5. LL, V=AU Tiia~w
URIESLTZIZLDINE I DR E, KT
VI UINTEIR. F T, ONEDHTHEIR AT
BEMEAVHIE CE RV I LB Z V. ZOHEE O
O, HIRZ v RXERIER T T7 4
VI RRTFRITEDNEENIZETHS.

RARTZN, Repetier Host [Z A1 &i7- G-
code [ZSSENDATAADE (B b
OIHET 5. #—kv 3D FIRIHD G-code
[ZBWTT z B H I EH RICBEITEDD
THRWRZENIB DN, TN TH, K
JEHAINE ZDRE LT, A LhBEREL TL
n5.

523 {EGDEIR

FTTIZENWESIT 3D IR 7= 07 m
7" 5 EL T Repetier Host 23072 513
7208, ZEEH OEREE (Windows Vista) Tl k<
WP TEEDLO THIRIZIEZ D> T
(72720, TR TEIRDBMIELT- LD T
720N, IR TEEDEFIRE H AN BP0
BERITNIERSRV. bokd, iDL
7o TV =7 MZ BN TIXHIRIR ] 238500 72
FE720DC, Z95725 Th EIRMIZAMTIRE 3737
53535 D 3D FIRIEDIIHE LT <720,

ZNThH, REARNEICT H720,
Pronterface &V NOFIRIHY 7~y =7 2 H
LTW% (B7). Zidh Windows, Macintosh
DOl 57 TEIMET . Pronterface b 5844
ELTHDDIT TR, REAIEH-T
HHIBINEEDLZ LT ENTHAS.

5.3 HIRBELHER

FIflO X532 74 Thag Lz,
DEDHIEILTERVD YouTube [ZHFGL
TV D(http://youtu.be/THS5-acxQ_RE).

-

- >
—

——
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HHHHHHH

Send |

FrEC

7 Pronterface IZ& A4S DR

M $fE-C U AU A #ED I | i & Rl#R %
L2 L TOLBRIIEORIEZE 8 (2L T .
H#EDLGEIXB R =202 LT
W, AU UASEDLE (a) 1337 —2
DENL T, (a) D 2 FODEEITAA)
DEELBRUMAHEZDZ D HIDLTZH D
72, 299582 OFEEXEEDBG
F<ond (2720, K2 13K 355 mIC
ZDBNTND). FERIZIERL TV g —
YHOLKDIEINTEDLD, ZDOH% (b) IZL
. EL, MmN B WS THIRI
WZIEBNT VO T, BED/MLETHS.
T T 7 4T ADGEIIME/ LIRS T
JERLZZDBEDNTHBRUA KRB Z OIS
2, Z—Mv 3D HIROBEA Xz oL Lz
DHEDBBIT TN D TR/ JERETZE
IRBIGIR DA R ENS.
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(b) RTESA YLK T HEHAZLD 2 K
JCIXITE

g

(b) JERL TN AHZ—2 D
E8 FRIFER — EEx&Ha/N-HEK

9 ITHHIT L= DN NI T D]
TH5. @ ITTTICLD LTI/ 4V
Thsb. ZOGEITEER 7L TH<D T,
BH R BT A3 I s 2 h & > TR 35 4 B8
O (Tur I EROREITFREID
TELOFEITHE T T ITAERICH LTS
D703, turtle.py TIXZENNTEARNDTH]
IRIIZH E SRR B2, bEDEX
(TR (EVDIEEIEZELVD) ZONTLE  (b) 1 FRfEL AR <02 LTV &[]
2TND. ZRERSCTITE, SHIZKEID EBEAEZPE AR ABREL TV EEICTE
BETHD. %, BEHWTER 2 R F—Thh., 7

ny ST RO WD FRE T, hEo

() ETFOT74ZA MOS0 H3F LN
7
X9 fthaENmIfAI
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T AR — A ZEIRED RE — B 2 NN
738 % [Kan 85].

3IRITCDEXITEZEDLA LD IHNITAD/ NF —
IR, FRLIAN T 2 TR F— L
MOLNIRNEVID TIE O ELZZVD T,
©) X7 AT AV IBIERITIT D HRINSIRDTR
WEBZR 3 IRTTF— 2 K > THTHITH
5. FIETTT 40 A% FRRL TR T-D
T, ZZIZHbETHITH. &0 0.4 mm
T LT ATA NN E 72D I T AL
7Dy, ZFNTEHOSNTLEY. 2T, 79
FTAVIDSEXT 04 mm OFF, “E” D=
PEIX 03 mm Z&IZL T, v 7allid=EL
WD ZHNAEHIZL TS, £ Th,
B FO7 47 A NPBIZT N7 4T A MNT
FTIL FIZEFL TS, &R TVDHES
DaELIIABTEELIZERT DN, ZORK
JERLFERIRET A LIzEBVDNED
DINZHZD.

EYOVO RN BZVI D0 E LD T OHHE
Bl BLOIDT, WG 25T 5.
9(c) 1EB DM CTITAIRNC B L 7= 451172
0, BRITHD. UKL TE 10 O
WIOBEEIZERL TR XLk
B ChHs. HFD, MfFEN<EEIZTIL
PFOEREIRLTVLKE, 2 BOHDEED
JOCHDIRREETILZTE LA MN S D
DB, [RRAEZZDEDINSIG/2T70D. 7
AT AN BD LI HNBLDDD T
WHEXT, ZOBEEDIINTT 4T AN
T Z DKV —E A a— vy hSiuT
WAl TLED.

6. BEEMR

3D U ZIE A IR T (additive
manufacturing, AM) Z 3527290 TAERERR )
WINZHIVTWDD, Tt 2 —ZE il
(CNC) (2 &5 TAVEREM O IE 2 1L hetE, 774
AR EOYIHIRIIN T L Eo TS,
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1950-60 FARATITZEIHITLY — L DI=d DT
0y I EREINS I AICHFFES LT,
Z DR TRENLD DD MIT 1235V VTR
FSiT= APT [Bro 63] Tdh5. #—hL 3D
FIREY — L OB Ol La FHeEHIIc s
RT BT APT (IZHO, (AN T4
HHIEL T D AR L TODEIE R AT
Lo TnD. Fiz, turtlepy IZILHEFED
TAT IV THHEN) T CNC SR
LTSN TWD APT EIXHN W RHDH
(A ERBEZXET L7287 Logo IZH &
Hizd). L, Z—kL 3D HiklE 1960
FALLE CAD OFEIZE->ThThbih
TV RS FRIC M T.oY o
PNVIEELNWRDTEAD.

10 ENRI BRG] & s Thesl

7. ¥R

=NV TTT 4R THESNT 3D A7
VxR T D720 X —kL 3D HI
iy ©Z A7 ZV% Python (Zd&-> CRiik Lk
HLTHT. ZOF7A477VE G-code Y —



Vv, 3D PV 2 FE el HbbENIEL, #—h
/v 3D HIRI OB B2 BT 5283 T
%. 3D FVZTIIEICHIBI TERWIEN
FoINZIRVIBIN, TDORMEEIEL VT T
ENX 3D F—ML T T T ATZNNTE
BIEE BT HZENTED.

SBOBELLTE, WANWARINZD, &
IZETFTDTZATARONSIRO T2
Mzl 328, BUEDOTAT TV E Do
7o 5IRTAT TVDILHR, MERE AT
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