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Abstract

¥ith the development of science and evolution of society, human beings
are pursuing richer material life and higher spiritual enjoyment. As to
the preference of industrial products, people no longer simply care for
functional parfectibn of the products, but pay more attentioff to the
beauty in their design and the ease of operation. Industrial Designing(ID)
has become one of the major means to improve the competii:ivéness of a-
certain product. To apply practical, reasonable designing method is a
guarantee to improve the efficiency and success of pro;duct d'evelopment.'

This paper deéls with the limitations of conventional designing .
methods, and introduces the user-oriented method. Then "the author
explores the detailed procedures and méthods in user—oriented industrial
designing, and he further discusses the major principles of machine tool
" designed with CATIA, the practical functions of CATIA and part of the
procedures in designing machine tool with CATIA. After ﬁhe analysi's of
conventional desigping of digitally—controlled machine tooll, “the author
advances his general idea of new designing approéch to
digitallywcontrol.l‘ed machine tool. The new designing approach emphasizes
application of virtual desighing, green designing, parallel designing;
' it also emphasizes the application of Computer-Aided Designing (CAD) with
the example of CATIA; besides, it stresses the harmony of human, machine
and environment. Hénce detailed pr_ocedures and methods in designing the
outer looking of digitally-controlled machine tool are proposed. '

This thesis paper takes T5650‘. processing ﬁentre of Kunming Machine
Tool Factory for example, and with modern industrial designing methods
provides scientific basis for 11: Through CAD, the paper also proposes
'specific new designing plans for the processing centre, designs modules
and works out detéiled virtual picture.

The paper summarizes characteristics and general approaches of
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designing digitally—coﬁtrolled machine tool and the evaluation of
designing digitally-controlled mac}iine tool. It analyzes the major
charactéristics of Compufer—Aided Industrial Designing(CAID},  and
applies CAID to digitally-controlled machine tool designing, ‘then
produces three—dimenéional virtual picture and works out the  structured

designing of the best scheme.

Kcywdlgd: machining center, modeling design, industry design,

Computer-Aided Designing
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RAERA, 759 TRIMT SR SERNR RS, 4 HERRRAT
MALER, QK= RERN SERTSHS SE —H2 L.

4.4 /g
AR T A LS BB TR AR FTRRA S, S AR A Tk Bt
of R ER T R B 4E T RIS HTRIERIT, 3L KMTC TH6350 B i T P Lo Y
B T —5 308, S T TR O AT A R R i B Ay 2.
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BB T AWM ¥R SHE A CATIAYN T5650 i T P L F A TR

PR M CATIAX T5650 I -LBTRRITLRN

PRI T AR OBT IR R SRR, RIEAT. AR, FIAHXE
PEThE T M T O AT B, i — S A . BEARBELEH AR,
B\ F LA THS650 4, FIF CATTA Bt —&Km T |

BURARAENSFRES LHWRSHHN, LBHTREHF, FER
WL EE DR, R ST T . 2E&REHHMT
TEHERRA, VUENIEHEHAR Y, HHRRIESRIHRHEHE,
PSRN, SHRIE SBERYE. SR, SRESTERAS RTINS
Fig i, ZE4L ATEARZ R LSRR A MR B R (R PR
SRRETE. BASRTRD), EHACORENRTNEE ATELR
EHEAROARN, FARHBHRES HERAKIEE, Rl F RS
R SRR T R A FURRIS R, CATIA FER MR Ao R SRR A
H AR AR . T, B AR THS650 n TR0 A Bk
OfTRIR CATIA BT HLBR SRS B5H .

5.1 :bﬁﬁlﬁﬂmﬂu AT
5.1.1 CATIA 4

CATIA ( Computer-graphics Aided Three-dimensional Interactive
Application) itk F—Jy CAD/CAE/CAM — ALkt . 4yttt 7 5E Y CAD/CAM
#hik, CATIA ZEXHEM - HEP—HAREHEAOLE, BRFENEIRT,
CATIA BfEHMEFNR AU RIREY, BiESRIATT 24,000 HHES,
R B P sp R MIARAL 180, 000 28,

CATIA B—EMB NN A RAD, ABREATSBEHENFE: HEN
FEIR (CAD). SHEMEY TAEAF (CAE). HHSHLABIBIKE (CAW), BEIRH
T F R FRR I IR R IS, AT CUAT B RSe £ 30 “
B oA TRRR TR,

AL R R T SRR AT RS M B CATIA V5 IR,
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EREE: M N o A SERhE FIH CATIA N 75650 I LR L fT A TR

A B AL L — M X 7 R AN T R R TSR TRIXAIREE, AT
L7 S FF RS R &N A I ATHE, RS KR TRARMIETRARZE
FHETEE. TREBNTREBSERSTT. WK TRV, RmEX
iﬂ%lﬁﬁéﬁﬁua&ﬂ*iﬁﬁ%* I GE A

| fE XL 5 G515 CAD/CAM #KfF. CATIA T LVHEBIA F SE K2 6L Uﬁﬁ

TR R lE, TRET ERREIEES: A 2D F 3D iﬂﬁ*?‘ﬂ%ﬂ.@ﬁ,

i, ‘FFﬁJ*ﬁ“%éﬁbt%H@ﬁ#ﬁ%, CATIA BB Iﬁﬁﬁ&ﬁﬁiﬂﬁu
TEARFHME S, AR H T A T EREATIEBIgRE G £ et
[B). 2RI T &R ERRRNER.

5.1.2 CATIA VSIOBHS S

CATIA V5R13 MRl R4t EHMNRERAREENBRELRA
RN HHRRABREN AN P RERRTR. ERRCVESH. HiE
REMASR. BTHA. RESHEA. ZAAARTREFESFEUERT
=& |

a. EFMEGTF —REREN. IHIR CATIA AR ER, CATIA V5
T RARRBA SRR R, R T H—RIGSORAIRE, TSR
AUHVERBER, EEPAREANTSES,

b. SRRRESREKMTY K. CATIA V5 ST FRITE. AR
H A AT R WS RA S, TAERFRSEFNEN 5 LR AR ER BN
RAR. AGEERENRAS RTRIAR A NEKBHRANBELANE
=,

c. 5 NT i UNIX BE0RF @ @ 4k . CATIA V5 2% Windows NT 3 &0 UNTX
T ERRRRY, AEREHLRNEGTE LEHE—HER. ik RX
BIBHB. BAEMBANAYE. CATIA V5 7 Windows F& 8O A o] (# %I
A A L R YESE AR 0 UNTX & b NT JAB G0 F R0, T4
FAE INIX T4 LR BE RN TE.

d. SAMINMREREEER. CATIA V5 &4 T EXRMMNIEA, o
TR BN ERABREHEE, &R AEEREL. BRNSREAE
BT BROEHAR, BT Q08N T RIS RIRR .
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BHBETRKESRLTEMEX ERE P CATIAX T5650 1 L.t TS Tk it

e BBEEFFRAS. CATIA VE FIY5- G REH, PN RLR HTH
. 3 TEAK CATIA V4 F /', V5 5414 [ NT #ER . X F Fi CATIA Vb
B, RESFA CATIA V4 BRGEENATT &, Al —MRENTHTER
. |
5.1.3 CATIA V5 ZE &AW

a. . CATIAB TR L, R ARETHRKESM, DEERES, o
EHBREL. AR SRR INESE, CATIA 310X B EER
H (BISREF 777, 737) HRHA 100 % S F RAV TN TS8R« izZEﬁﬁ.EI'-
WP MoREF L. CATIA 55 STEP SR, %ﬁé&ﬁiﬂwﬁ&ﬁ% AETE
%% (Piping and Tabling), #1%%. &), AEBHAMFSH RS, EE%’ﬂ?-
LMEATIA. |

b BT AR — A RV B RSN, RIS 15, CATIA
METHEENMT RS 20/30 X8, 27 M NC: CATIA 72K 5

(Spec—driven) B‘JJEAﬁﬁﬁﬁﬁﬁﬁﬁfE?‘ﬂﬁﬁﬁﬁ@Fﬂs ﬂﬂﬂﬁﬁx BEsT
BH. REBL. SRR EESHENET KA.

ov ABC/Hiffidk: FEELRATIER b, IBM-ETS 1 Dassault-System HE A
M. RET . M NTEBHAAFFRF M RFR. CATIA-CADAMPlant
RTINS E AR TEER O RS,

dv KEZEM: CATIA BRIRETWHELIRE, REH. LEPEMHTELK
EHERFRHABORE . CATIA EHRE. T8 RIS SN AE IS
HHEAL, 4 & FEFR W H- AR A T 38535 (end—to—end) RYAR YL 73, CATTA
WR G MIAAZARBEER. CATIA W ARG IEAT CIRE 7T RER
o Ao A

e iH B dh: IR B FFUR AW & A B8 CATIA, K343 HEE & CATIA
B U HE, TERARRTANGREMERTR. CATIA CAT#
TSN T2 B8, WHEN. FERE. ARNREIU RER RS
=,

5.2 R CATIA MATREA T
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BB T K¥EMmtb-$awr BEE N CATIA XY T5650 10T rh L TR Tk i+t

{7 CATIA BT =@ AN, WS \LEE R, LR =T
T, BRI = S FEEERRS R, FEEE, B RE
— 3 ERNBIIRE, THEXABRN BRI R BN RS,
REH MBS R, CATIA RF—MGIRRREE R TR, TR
LSR5 PR 4206 L R SRR P 5 B A (D s X, T DUEAT B S
Rit: EXBERUERIOARBESENTR, THEESEENTHN AR
FEXB. BRI RBEM RN RIS, FHSHRFRONRE, B
BEh s RN, MBS, FEMUREEE, S
BISM B . AR SRR TR, RN R — MR R RO X R
#, FERST = HSALUS CATTA W LIB AR A S BREAR, BIERT
BEEAMEE, HRES 30 BHOMEE, BbTLomNEER, RETLERR
BRI,

5. 2.1 Bifr iR B it

(1) BHEEEERGERE (plane)s

(2) HAEE (sketcher) Bz, HEMMRMTEEE, XHBETRFHE
RR~H8R (éonstrains Creation); |

(3) BFRLEBIR, EBSARHMREMER, B, Loft. KR
TSR S L — A BT T AR = S

(4) HEFIA “@H” (shell) PReEBORLFFEHAL, THAES
BB FRR = R

(5) FIFIMILIH (Pocket) ThERIEH TR LM,

(6) NFH#ZH (Pocket) _E‘T?.fﬁ?L (Hole) ZIhEEHI R IEEAALEEH,

() FEEA. BRI A SR RN S SR TE— S NEX
ﬂ)"%ﬁ: . .
(8) FIAFFHE (Properties) frd#ci =444 00— oM X5

(9) FIFIH R ST MAT SR |

Ul ESBsER, M—A By RS R R T, MRS TR
fiE, LR R AR R AT S, AU CATIA ME SIS
(Knowledge Advisor) sk, FIFIMBHRHEMERE What If ZiFSTRITHIE

49



B AR T S 24 SR CATIAN T5650 M0 T S OB BA Tk 4

MR T BT, AT AR B AR et B K.

-l M
ks T

a

/
BN
al
wr =
i
& ®
na
&
br. €]
£l
&
— G!
/] eI T (e : n |

w8 AR e 2

BWEtRAa IS0l OnRoss Faaaat =0

‘sasemo ELuee mad o ——

PERIEY. PP P R o ey | PP - S| Fiman --*]

5-1 RPITHR (1)

b2l =

abal=

a i

i |

7 |

ER )

& H,

K]

@ Bi

n s,

B

i

8

al

e

? bt bl ] ] 1
DERaYanucw 886 s - inm@lcoig 2
BEEDAALGOHE ARDosL FEVDBALT el

esame l@rtivg =48 T |

Dpieed o et o 4 e I _Zl
L o N I o R T T ey e S0 N VLT ) imal ia

E5-2 AR (2)

5.2.2 WSR-S AR

ZEHURSMILMN = B S AREE e o, S . SREREBRAEA R P R
K, HTRETANELTH, RITEPERR—ABHE, WELEREHN
SHNMBETUEEAR, TANSAHEETEE, X T LR RS
BERGERNR, 3 A B TRAENSELEE, BET UG SMARTE
LR

50



EBH T KW #Ar i BHE N CATIAX T5650 in L0 T Tk

5.2.2.1 BVY—/MRRMH=4ELE
SHERBEST AR, R A= B AT .

g astl
b s te 8 B= e ek A= B T

) s ™ N

L. T -
IE ] @
s
&
o
"8,
®E
=
o =
na
¥ a
2
o
I
: fiae izt S
NDEA@E s 89 LRE ‘o 3 A
BEERA 200 dRAoas FAMD AT w i
& a0 @ 5 G P =34 :
e —————— e
Beal e 00 B2 | Demn e e i | [T

B 53 WRE=@%LS

5.2.2.2 RETHE
(1) BERTLANEE, ARABARTRDS, QR—ATHE

R llm
Bl femEm e G s e e e i alrla

Tt 0 =F == Pl

@
. |
z |
& -
@l
a
B B
R &
o B
oa
a
¥ ﬂ||
A
ay
“
P g TR T b L R R LA R P ) e o 4= 7 S
'DeEdas G - K moE foig &£._|
LE+BAA 20 ' Andansd FulianisT a5’
SROgme  SLUwO =34 SR R Y|
L ] V“'H""&‘H‘“‘HPL ..... e ___jJ
W] o J 0B aDE | [ e, | Pt | e | +OWaL =

5-4 WMEBRELF
(2) IARLEEHKXSHEMN;

5t



BAE T KFW LS8 FEHFT SR CATIA X T5650 I T AP-LoBEiTHLAC T Ik iR+

3k ¥ Pl s 2l
g wumm;uummm adlx]

[ s A—2—= JF  =af

'.E‘-\‘..

o=

. BOTR' |
Rv3bOMNS NG

K

DERSEEa0R 888 @ . imm@liolg 4.
BRERGASZA0EER ARV FHO ALY ‘S (h

$Q08Fe  '&ruvg ‘=d8 Sy =

| —— |

N0 (5O G ) [ATAT AT, i ek, | 0y BT | WEaN wa

B 5-5 RENEXSEEE (D
oy T e e o L B R S e AR L LlelEl
B 3e Tessfis el e peet fdk phede o alt=l
[Pl A—F = FF Sl

L a b
/

.8

o

® o

Gom

o B

n 2

=&

® 0

a

&

P

e _ﬁf_:. g;..qg._,ﬂ_m.aq -g' }.’;_
‘BP0 ER ISR a SSRGS T E

LR R 1) &L g =448
e : =i
e o OB DA Do e ot | fi@Nies B0 | YRak us

B56 WRIEXSEER (O
(3) HEBHECHRINOE,
(4) GHBTMEE, 7 Excel MMM T2, BR— SR
(5) S, THERTER.

5.2.2.3 fWHZHE

52



BEE T ML 3 HHE NH CATIAR T5650 T R AFATRA T3

YARERERGETOSHE, BaHiF4NEA MR, EARHBH
iR REFRNBFELE: BERHFHATER, EHFHEE. B3
BT ERN B

E_lht Taan(TH . [l X Y= et Iock Ercos kb =Ll 2
o e || | | S | o,
oo 3 } 3 o N

L B

E ._.

2 ALHE
Roubbansam &

NERAE R0 R 5 88| ARG A8 D
9w r+ 308 0008 I0PD0as8 FHT LY k- B
9200Fe  @LHro 'mal fih |
vt oy sl s Eskatad e o plar, et eomc ey —.a
wrn| o 0O £3AE | [Oons-peaan o | o508 | RN
A 5-6 RTAABREH
BT Azl
Dl el Persm bl L B e [k e ek =i

armiwe Sl —all —xaif Zb_ad o

Z25@a% 23 G NRE ' Ar R
wWiESEA Y2 0ER 'A0gna  FhR s R =]
D BIE G e Yo '=24946

e B Andedyn et [y — o

H57 WEsiiims
5. 2.3 MHIRARIERE

53



BRI KYH L2 B RO CATIARY T5650 0 T b AFBEAL Tk it

FENURA R =LA g R B it oh, BT —EMR 0 3R BRI NI B VT BB s LAk
BIERREME, MMM RA RN AREN, X R XN s%
AU RERAFORENEEST .

A

5
4

o

T BOCR
_R2vAdERAES B

ooadax 102 | &) 88 8 ' MR 2.

REEDAALZRUER ORDOAA FNEDAET '

$O08EG @LBLY ‘534 S ez ntue i)

Bl e 00 S0 Bumn P o svanmiis | Hise.un SOBAYL e
B 58 WEHKREE

- SR st =

s e T R T e — ) bzl

P

- |

~ 9

a N

+ ¥

B

=

= B

E EI'

B

_ W

ad

8 - |

x &

:‘!

P ‘ol

Qu@ashasor' @ ey Lo 5 'a '@ s}

nE+H4a L3000 i e EMENRRY =8 _l

Tl il g — r-“"_ & L e ]

A 00O 0D  [Dhrmn e e s n8 | FOMaL im

B5-9 FHRZE

5.2.4 FEAZHAN TR EL
EAESEREXSHERS, EUSES RREN AR, BETR. HER

54



B UEE T RemtL2arier SER¥E N CATIA X T5650 i T Ll F A Tk it

B: #TRERY. FAEMAZ, # 1T TRERNERS. |
i, A LUABAAER R NE S TRERLERAE, R4

5.3 FIMH CATIA 4T B AR
5.3.1 ZHMELERN

PR AR B TR, 407 5 T AR V5 B 4 A B — 35T
e, TR S 1% DR SRR, TR I R S S SR B R
TE AR S R S S R L B R S R IR, SR T
G = BB LA LU B R B, TR SR S, 5
e TR S A MRS = SRR, o, TR R WA, %
T i & SR LUR IR BE . ARRIN XX B AT 07 S 58K, H5X
MBEARITRIERE, AT MG T . P SR

SRR B 5 R ST L F ThAe:

. WRRHAE MG SBINER, EFHNRIHETEN,

- ESHBBOER b & . R RS R,

- BITREARREEHR, URTHRIERD,

F WS AR R R B AR BT AR, YUMo R,
He 7= B REFEREAT P RERR,

- 9 NC R RGUNIBAE, AT RMER

5.3.2 BAKEME -
| BRBERELEE BRSNS, BREXRFEAE SR, 5500
BT B SR B R SRR R RS . RSN B R Y
ERBHRSENOER E, RESBM42 MRRELRNAREE, ERHERES
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5.5 FH CATIA #4T4#r. ik

FHRRBARZBRBRHA T B WRBEARZ —, B RBIES %
LA ATAT R AT AU T AT R AT o JLATATATHE BT R TR AL AR 5 0 5 BB
FRAHSHALTRS LOTHRE, ARSHAERRE G NS LR
HIARSE HE AT R P M R A SRR A P 22 ) _E B LT . UBRATAT 15
F ARG RIERHL MNEEXR. RERERTLBLS, WIﬁ'ﬁﬁ
FREABHEA AL A

SRR A RATARA. BEBST. THMTEMEMT. MK
R R P R BEZANRR, ATRESERRESR.

EERAEREET, BHHTHSNNETORR. BETHRE. M5
TR HATIPG. ARTERAWRBERE, BTSRRI, 7%
BT FHERRBBALZENTS. MRS, FHRBRRE R THIEITR
S, ATIRBIERNEGH SATPRE. NSARRTHTTE, &
R, RESHINRICHE. REXRRARES, STRTEHE
WEIB .

5.6 JERFEM, TS

B R R R AN T LR T RE, BENARE RN
PHERTHRRRE, ATREEEFRNBENE.
5.6.1 AR |
 RTUBHTE, FAERESRSNDEER. TR RoReEnE
ABLTBERNHATR, R/5 BB — 5 AV R S SRR AT WAL

1. SHREUPAY: SRR RO b RSB T 6T KA 2 B S BEREAT VP
B, NI R EE U EN LS M TIRT — 54 TH, TEAEYR
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2. B ERBEGNTHOSHRMETHOWN. Eldrgit. 5
W AP BEA. BRIESRE N B R AR AR S 3 AT A S RO R B SR
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