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o} b4 -2 1958 ™| 414 AL B} (machining center)1959:d
Aelg 2MES 2t cloprol 434l
7\A 715 0) thekdt Holl et ZAda} AT ARE 44
ol XAl sgejolrt HaA sle] 195511 APT (auto-
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CPU IMb | JpRoCESSOR] | BPLANES &L
BIPOLAR FLOPPY
mcewn [ MAN BIT SLICE [| 3TLANSY | | STANDARD pisk
] MEMORY | | BIT | DISPLAY Vo H
2e T AND oo || MEMORY 1Mb

{1

i

1l A

IEEE 796 MULTIBUS >

10

DRIVE

TAPE L: TAPE
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#)A A wel ¢EA =k e]l9fAe]l pixel
ARE o=go FAYPehz A A& frame bu-
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o},
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W & (transformation), 392} 3 A (screen coordi-
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< uhsjol Foh. AR WAl FAFHEA sl
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ste] 7 #HFo| PP (transformation matrix) &
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e &7 Yste] 3zslolE Hsg siA R
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ADG
B-REGISTER. (BEH
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A4S o 50~100us Ao HE -PPFL 5~8us
Zgrch

I. 2=ZE9)0f (software) 74

CAD/CAM 2 Efjoj= ot ZHFE L£ZE 4o
9} #ro] operation system 2} utility =
2o 7l2% Ecoh 2@y Y9k EDPS& A
£ZESolo} ohE HL AAAY HFE Y e
L3 &y fsted UL atiliy T2asfe] F
hebsle] glem =¥ wild dolHE 4A Y%
#3lr A% 4+ 9= data base management A]
2glo] HgHog Wasle] gk, CAD/CAMA X
E o] olglgto] Al AH 4 TE o)} E.a‘ﬂOi(gra-
phic software) 5 o|-&8}d sojx Hopy 224
E o] & atdic), i H ol CAD/CAM £ ZEgol& 7|
ALY AFAE, FHEA, AAE A4, Ads =
A, NCAgzzad, FYAFAA Fold A7]-A
#pgoke] 2-FA =, PCB layout, 3284, 245ul4l
% 24, LSI artwork o] 2}t o)8)d CAD/CAM
AZEJo]9 graphic® e AFE zePre 7
2 x 7o =3 (grapnics software) & A}& 3}of
zg a3t 5w CAD/CAM A A" ule} PLOT
10, IGL, GCS, GKS, SIGgraph®] core system,
GINO-F, TEMPLET & of2}7}x| 7} A&Sic},

A Folvt FE 4§ AFeod JdHAY =3
22 23317 Ysldse 4L 7l sk modeld}
M8 ém ©]% geometric modelingolgl ¥&r} H 1ol
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o DHLP
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H1 Geometric modeling® #+¥
MODEL-
ING % &
KX | FER, vEE, AR, KEE § FEPR 28
2X%% | FEERS FABHANAY ERde e IKRE BR
WIRE FRAME %3 %S 159 CONNECTIVITY
POLYGONAL |#ie SE®2
- MODEL SCULPTURED o
IKT SURFACE AddE b
CONSTRUCTIVE
C-SG sougRY
SOLID MODEL GEBO:UENDARY
B-REP REPRESENTATION

2A1% ubol ol geometric modeling®W-& 2 28,
2 172249 9 334922 ¥zt o|F CAD/CAM
ANde 328l FAAHME A FAE 4 Y& 3
A9 model S F2 23 glt}t. 0]F wire frame model
2 34 AL A, HEE A& Aoz 3
dlelel 2= Ao #FA % A2 connectivity ol v
3 matrix3P e} S 2 3c}. Wire frame model-2 data
F271 ghEsinte AAe] glov Helvt AllHe) i
AR7t 550 o) @ ArE FA Zids
Aol gleh. ol & FRE ool wlojxo] 2
2171 e d3tez obdA] AR (polygonal
scheme) o] wtgtslo] $koh. dhala] A& AF-Fd
(sculptured surface, free form surface)-S thwisl
2A ZALE el w0 2 dlolE FRE wire frame
model T} vls:dle] W& Ho aEel o
#4E e Aoz A ek oy wHel A

]

AHNEQS o)

A
vTEE"E AT

ARE AFeE oM dadsd side IAE T4
A sled 7hE Y RolAl ¥+ WS AASE hidden
line &2 hidden surface removal® FAIE &7
Zoieh,

4% (sculptured surface) & AFab, F 7],
Augel JA44A SAa 33 ¥4¢ kA 39
9 NCAZE 44 AUE 4 A Idez Tug

patch2tX 3l 7| &Fwl9] z3jte g vehih Patch
Z =izE wAle] wet coons ¥, fergusonIH,
besier =, B-splineZH 50| A5}l 28 5%& 0
2 Mcdonnell Douglas Aol A #4539 patchd AR
&le]  jet dllAY FYFE =3 Aol

Solid model-& % 6 ol EA]¥ n}e} 7ol CSG(con-
structive solid geometry) 3213} B-REP (boundary

ads.

C§

(118)

3 patch®] ZA o] 23 jet-engine intake

B-REP

/}’\)\\\
<23 Vo

CSG

Y e

G- Bounded Primitives

Lo

P = 7
S 7 ©

2816 Solid Modeling®) 27}z why

representation) A o2 i "}, CGS ¥4l A&
A5 AF, 4F, A5 4A], 7 - ) FEF “primitive”
o Aoz TAse Yoz APEl F2y oY
€ @b, AEE 269 FUEH LIEAE 2
Mg gAY SARHES) T AT AT E
#a)ew A"tk dbd B-PERwWA LS 4L olF
FAee He) Auel w57k topologyd AHHHA
of Hd ARz Aste wyyolch

ol9}zte] Aeolxl HAAUEL CAD/CAMS 7%
dlole| wlol2E FA sl MY AAIFAAYe Yiads
dAEe AA M, @Az AL Tl 54
Aol FFA2AY AFAR, AYE ZRE FYR)4A,
group technologyell ¢&l& =53 A A&, flexible
manufacturing systeme $FA7}F wlA A A o2 7]
A 5oz T8t

N. CAD/CAME E8 IEXEH o7
FRNA AAHE AF AAARE AFA Yol



1986%F 48 BFILB@E &% 13 % 2 5

A AF 7 EA s wad A FAA, AAFAHA
A% 7I€AE A AFAAR, Y4B 5
H2] A ¥ (management information) A AA4A ¥ 71F
Ao}, b Alo], 2 A, FRAlF AoH L AHe|a}
AH2] & (information flow)o] o] A2
713 E 2HE, AFTAFEC] A4 Helrte
4 33 (material flow) ¥-Eol EAget. H29
b e otk AMEFE SEHoz Yaslrl Y3t
of A thofd g FAlol T fdd AEs
(flexible automation), A]A®E x| &stz o 7
FHE o] &3dtd FALH FAE F78= CIM2
2 A aglch ded vhe} 2o] CAD/CAM-Z CIM
A4 Zlez AFEHL glov oA s - FrkAl v
232 vk ©&-& CIM¥ 3= CAD/CAMS
AFEokE 7HF =5 gl #Aelsl NCo| 25220
a e Auze Zfe] Hle FTEF e 2 A
FA AdAl B3 RAg A3t F4Y ek Belde
= ghet
1

ox

8
T

_.l

o

o
=
#
5 %

N

]

&322
. NCY A% =Z=zazql

s AAel FTA/AE 2 F& FAHAIE AREH
(servo motor) &} A B.ZE S F A7) MCU (ma-
chine control unit) & FA Ho] glo] FAlol Alolg]
E @) 4o 32 35, 4%, 55 NCEFR7AZ
22|, MCUAAN+ 73425 NC controller?]
7|Alofoll #wHekE G-code, M-code 5-2.2 WolEolA
g}, ol2{d NC controllerd) 7|& 7]Aledo] & 4 4]
=22 a#dE 4w $ manual programmingolgty $-&
t}. Manual programming& 234 FA9 weEd-F
o tistedE opH = ol ojx gloevt EAE 3
A4 Y4t o =
A2l Erbssich. olebo] NC7IAlele] wlAkA] ol A
sloju}7] $iste] Al 2Fedelst APT (automated
programming tool) 82| dolg A Z|Aoiste el ¥
ARu gy AAFT 73 ARE AR ANT
4 =2 o] Ut} APTAA+ AAAA AN 24
g 5S ¥ 7 Felo) JAAY (geometric definit-
tion) & 87 AFEH 7 FFAZE A4dASL 3
732¥ 2 feed, speedF 7FFA E (motion definition)&
Z qEilA HFAHozZ NC F&47A A3 YA
o]z WHaA ] FolAFHolzg UAl Hel )R
APTH dlole 7lAldzfele] Adydorye gy
slglert obdE 3AYe ¥4 AFFAsFl A
3 odoje 283 Awsx 2 AHelst. 2R
CAD/CAM 7142] #tetoll uwlel surface modeling©]vt

3.0
~

manual programming®l]

=
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solid modeling® 7o] 3x4Y FAANLE AA3 4
3k dhyo] wkglol ol 3 FAARA A
H NC 7}3 =z as= & AAss wo] Buts] A9
o ok, oy 7 APTHA 3 CAD/CAMHM] o] 2]
3 AFzzagye vadd Aol

WS CAD/CAMAI Y

3ddydey

NCEF742A4

APTZz a4y
POST PROCESSOR
l Bl o 2 2

o

2ol

4
LA
i

a%
—olk
5201

CNC

NCejo| 24 DNC

)
4z

ol o el

MCU g

2
4

U4y

—Hz
L

ta) APToll o1&

g vef ) b CAD/CAM A A2¢loll 214k 2.2 22"

2| 7. CAD/CAMel 23 NC A5 =2 ael

2. & 25714 (group technology)

Flexible automation®] F#4d& &4 FA43 A
AMA 2l AEBA Yok G FEE AFS e
ol 4] A4bsl7] Heled A= Biele] FAXE oAk 3}
v oolw] 27|FA7L HeiEA sz Aol oz
A Aok, & 4k (ot size) ] 277 A4

21222 AASA #HAck. Flexible automationol4&
choddt F-E& FAoly shgubdol wtel E/3ld &
2838 e AAake] 2| A4absle A S
Fslmz A AARIE Eolv =3% 2 YUk

Fule & %719 (group technology) °l&}
dFerh F EFIIYLE ol9oE FFTHET FAl
1 EEHEL AL AT
(machining cell) ollA] 7}4 38} group layout, FAH%
ARxZo AAERE AR 2HAA £z
Al AAIAE BFHA7le CADEHRE flexible
automation?] WA Y A J|E7EE reiz
Z ek, F 57712 1946 £ ]S, P. Mitrofanov

o]

=
a2
*

ERi~

rir‘_.“d:1

ofs

7t group scheduling,
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o olsted Ao} A=z
Heke] opitzAl 27,

9} VuosoAl&d, &

g9 KC-1,KC-2, KK-1,KK-

ohel

2KK-3% Sob@ Alsgoz Pdslef gk 7 ¥5
2EE FE Y AVE G4, A4, ATl

B ®atz EFoke $4L 23 Yok 23Yse 1)
24 A% olgladte) opitzAl2d & Yehllm glch
OpitzA| A8 & 579 F 3 3 BRI R

Hol gix F me& oA 249 FAas9l 39
AEnEz olf YA 4w Y EHA

A4 aaHY 4oz AT ek 2 F AR
CTast Y4zssh sAgasgol oA ARe 5o
KK-3 9 7 $-ole 21#428], ZAFO +Fu4le 26zte] 2

e o

=2 go] Utk F¥F 2=F el sl A e

4 Ad" =g BAst el dat 2 digit
% AotAl sl ol B Aol L8 5= el

t}, ojol sl o7 CAD/CAM t©lo]E] uo|2d) |
¥ dAAv e AgHderw GTZEE AAQ}e

=3

3

whatol A7E ook ol & il AFE
AL ste o] Yase] 2 & Yoz 6049
M2l decision treed o]43sle] ZEE WA I
GF (graphic feature) 227} A& S FAlog o 5

3 9}, 23 9 x o|e] HAE GTAEF AME3)
o CAD/CAMO =4A A=tz Z22A 2 (material
requirement planning, MRP), &%l 3| (layout), <

A A 8 (scheduling), A48 (process planning) ¢l

CAD/CAM3} 2#A15 3

&5 A4S bz gl
3. FAAAL #%3} (computer aided process
planning)
FAAA G dAAZ Y HF REARAY 5T A
< A Haa AF, HFRE] 4 AY=,
ALg7bsd FAVIA Y AFTFEEH AESE AE

g BAUAE ARTA AT kL A4 3
AL g5 Aoz AEHoz AYge AR INE
Aol oste] Fgsle] gk, ek flexible auto-

mation® Whatol| ulgr LA A AEste] WE AL
4ol di3slol AFEAE ol48 FHAA
aided process planning; CAPP) ol 23 ol Az
5o 2 4lole] AUTOPRO CAM-12l CAPP, o¥
aulfdte) CIMS/PRO, 98 7|¢d+42 DMOS%H
of sjEAe) Aoz Sk

CAPP+ 24 vFs] A AP & EHEd va-
SREZER PEFEE IO EREE RIS

(computer

Ao}zl generative Al o] Qlek, Variant®4]le 3
Aol 4-ztel whAlg AAEE Aoz FYFFol F

HEol e AFAHRLE A5FE slolg wo]2d] A
Astodctrt "eol wel At £A4F AL Lse
Aog FHAQ delgda], A4, AQNFE Yo
ghr}, wbwd generative WAl A5 CAD/CAMol|A] 2
A% 4R e Re AYAAA =2 (decision logic),

Yaae CEX53
Ist Digit 2nd Digit 3rd Digi 4thDigi Sth Digit
1 igit thDigit o
Part Cldss Main Shape Rotational Plane Surface Al}l!x‘}rry
Surface Machining o%es, L
Machining Gear Teeth, Digit
Forming 123 4
L External shape, Internal shape,
0 2 D =05 ez(ternal shape ieri:g::::hape o . Auxiliary holes
1| ®| os<h<s : PIZE T b y
 —
2 E” %g 3 Rotational ma- Gear teeth
| ¢ ] i o ] oo N\ ooctine_ 2
3 a =2 / shape elements %
= | with deviation g
I
H E
412 $> 2 . gl=ais
2 | with deviatio ] B
g & deviation Main shape Auxihary holes L\ 2t ks ?
— & - gear teeth, L —) g| 3 g
5 Special forming ai= E- <
2 | =382 S
_6_ 5 Flat Sarts . / Plane surface El
2:9 - Main shape Principal bores F = Awilary Toles, &
7 2®| Lo \ — <
—igw . ne parta i %ear'teeth
g (57| # =0 & =4 | machng . orming
23| Cubic parts
1< .
9 = Special Main shape
1218, ol A& opitz Aol 9F F EF 2T

(120)
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kA ¥ l

Rary piL®

TEAD of
DATA FIL

l -'?--g—-’:‘(PART-FAMILY) I

cnoup
¢ - cnoup LAYOUT SCHEDUL.NG

[ﬂﬂvwk¥ﬁ] [+ 4/ﬂmfj

7h 21829 A

W ZlEsd +4

[ 717 =+

47 | [7%%%€ﬂ |

o 4z £z

Aol B¢ AA

| mewe | [ BAEE

A 299

Al £ 2 4)7]

ag9. T ¥F de &8

7}2W % (manufacturing rules) 5% & clo] HFH
E7hgtAl she A2 (path) & A€ YHoE HE
w20l Q1 F A% (artificial intelligent), 53] AF7}

Al £H (expert system) 7] ol So] o &stn U}, &
A gro] solw Qv wiAlL o] FuiAlg Edtdled
ALgdle Aoz FAHAA AL @537 $35] 7]
E3AE Aoz &3l AU gle dabod ol
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o] o3dle] generative st FAHAAE JEF =
Ak,
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ol CAD/CAMo] Z-F&& AL Ny AASEH 4
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bug
AR A5L deloke AR, W24 e ARl Ageld Zaaalg ansks ARl ol
£ of =t Frlold AFHE AAste SHolH Qolube AFol A% A,

CAD/CAM system (HFE 0|2 MAI/HFE 018 M= AlAH)

Computer-aided design and computer aided manufacturing systems®l 2z, % o] A|A&2 CRT3}
W, sE, Eze W 1 ol4el 2ad 9 BAz FHHE $F Y A S 4, A9
Z ko] AdAle) A=l

path
FRE FHT o AFe AP w2 Y me 0T Y2 E 2

o

biosensor
@ f7lalel oA AEHA oz ol AEHL Ees) A AAIUE,

2% X} 58} (FA : factory automation)
MC (machining center), NC 532t 7148} 28 CAD/CAM 5% z@ste 34 Ao da  Al=gs
A%, Falsae A

S| Fch(think tank)
A2 ZAlo gk Alaejol HA w Lol ofF (operation research) 5 o2 7tz FH & o|&3}o]
A7 Mde Hshe Atk 24 7, =e 24 55 odnigh

HFIEZ A A (mechatronics industry)
LSIvh whelzz #AFe §9 Azl Fatdql 7143 714 A 71EE 23420 4. NC(5A Alo)
BAAE w1 R A 717, dAze 52 fE2AA AEolch

AlAH 28} (SE . system engineering)
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