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Abstract

The technology of Computer Aided Design and Manufacturing has integrated
with traditional manufacturing. It has not only changed the conventional mode of
designing and manufacturing products, but also helped to improve the ability of
innovation, the level of technology and the ability of market competition of
enterprises. It is also the important technical foundation for further development
toward CIMS.

The spherical tank, as a kind of important chemical equipment, is widely used in
chemical industry, oil industry and other industries, People attach importance to the
research and development. The design of tank integrated with CAD/CAE can
improve the quality and efficiency of design, and shorten the development cycle of
product. But because the development of CAD/CAE software is very professional,
the existing CAD/CAE software of chemical equipments lags behind the
development of computer application technology, and there is a series of problems in
development, maintenance, expansion and upgrade. So it is meaningful and useful to
study and develop a special chemical industry CAD software system.

This paper integrates the tank design knowledge with CAD knowledge. It uses
visual basic6.0 program language and AutoCAD and ANSYS software and adopts
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Abstract

parameterization and modularization idea. It studies the development of spherical
tank CAD system with VB, APDL. There are outcomes and character of this paper
as followings:

1. Integrates the traditional spherical tank design knowledge with CAD
knowledge and develops the spherical Tank CAD System which can plot and finite
element analysis.

2. This system’s strength calculation module is based on GB12337-1998 rhe
Steel spherical tank. Graph table database that calculation requires and material
database are established, and the material database can be refreshed and maintained.

3. This system develops the special analysis module of spherical tank CAD
system. We can analyze the model based on the strength calculation module with
ANSYS. We can also calculate the tank frame dimension with module in ANSYS
and select materials, and then embark on finite element analysis.

4. This system develops the parameterization plot module of petal of tank in
AutoCAD.

Keywords: spherical tank; CAD; CAE; parametric Design; finite element
analysis; )
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SER—LEANEMESREYILEE. APDL R R EENR S Mk
FIERE, A —REEORBRETFLHEENFR.

APDL REZMIEE: S8, RAXNEBYE. 2XNBEH, BEEHENE
5. ERBAPTFERE,

BITHRTAHTETIEP, B R RROE L EX RST80T,
RLRBARZEHALARRAOR T, FERMT, YHEHEERERBE

13



FMX¥EH FERiE X

W, BMNIRTERRARMMENES, FEERETFRHNTENHARE
[47)

ANSYS BEFFHBHULRIHES APDL ARV BRI FRARAFAR
HEs R LATEAR IR, ARFHBATURERENES. REURE
HE SRR E. APDL R RANEEBA, €A LF EXEMRT
KM REBEESR, MRS, HE. 8. ARLEAMREESFN.

24 EKZNE

FEMENATIRE CAD FEMARFE. RN ATREIER
HIZNA AutoCAD BT R BEAHE, ENFRTLERTIHMTRETE
KRBT ANSYS, BrBABRMICUIAHEKAEDERENBREFNET EAN
FFRER. R, MEMETIHFREE VB6.O i S MES AutoCAD KI5

4



Fo® HERERH

3 TRaEIEERT
3.1 KESEETER
BREMEHRAZEHE RN, RETANEREZS (MR, FE, E5.
B, ERATRRMME: REARNRHEEKT, EATRNEEEA. &
HREERRE, £URKRNASHTRADRS BN SHRN IR
HRR A XFH,
RELHHERRTLALREHEAR. BRYHERE. RiHRENE
B MR, BEREMBARKE, ®EHiE, BEAIRREX. REFEAE
M. BRAFENENEE. ERIRIEMIZER, RERBHBRENIERE
¥, SHRTRERE, EREBMNY, ZREAX. &, BB, 84, B
BESLHES.
HENSHRITNEEUTAR:

(D
(2)
(3)
(4)
(5)
(6>
N
(8
(%)

RIBEIZSUMBE R ERES BERE R LA R
BERARIR T & (8. 2R
RERTRELART

SREHNIE

ANLRTZEENEE, HEURTFLIENERT;
PREEMIMEAE, st EIER. RHE. FAMRH:
e Ean kit (FEXR);

X ERAITEAEK;

FERA, XPRE. BrERRTE.

REFRE T ERRERTFEZONES, BTHASEEEXRAEY
AR, RNXEAEBEREXREINAERENITE,

15




WS T e T e . e e e R T T —

PUNIR ¥R FEie X

3.2 EREERAITHIH

B —ELF % GR12337—1998 (&I ME, sER kg

RI5EE o SR T TR
3.2.1 it &H

a20a0

il

 —

M 3—1 BkEREERR T

B LT R~ ] 3—1 B,
witEH: P=1.6MPa
WitRE: ¥R

s
=1230( |
B A ‘ 4.
9
q F{‘

5936

B4
9294

3-2 BEERHERE

AKERRES: B =125p1% <200

a
RENER: D=12300m
EEwE: BEEmS
RERE: k=0.85
R RHRE: 8K
A RE g, = 600N /m’

EXEREHE: 9 = 600N/ m?
XH¥E: n=10

Higngspk. 137t BRE. BEBK

3.2.2 %kFitH
1. itEEA:




B REBERH

P=1. 6MPa

RERES T EHNEREERENE 32 FiR. RESFHYH K
HEE:

h,=0

h;=352mm

hs=5936mm

h=8624mm

hs=9294mm

YE&ERE: 0.=480kg/m* BEHINEAE: g=9.81n/s’

RASHHIHTEES: P+hxp,xgx10® MPa

Pcl=1. 6+0=1. 6MPa

Pc2=1.6+352x 480x 9, 81x 10™=1. 602MPa

Pc3=1. 6+5936x 480x 9. 81x 10°=1. 628MPa

Pc4=1.6+8624 x 480x 9. 81x 10°=1. 641MPa

Pe5=1. 6+9294x 480x 9. 81x 10™=1. 644MPa

2. BRBFENEEHE.
BRAREZ: Di=12300mm

RHEE TEREMHK 1 6 Wn QMRS [0} =163MPa
BEZRE: 6=1
EEHMmE: C=C+C~0+1=1mn

P,eDi
L8, = = iC= 1.6x12300 +1=31.26mm
4[a}q>_pd 4x163x1-1.6
P,eDi ,
By =l 0= 1O02XI0_ g o
4olo->P, 4x163x1-1.602
P eDi
JE L 1.628x12300 +12 31.79mm
dolo-p, 4x163x1-1.628
P,eDi
Bp=—tes = LEIXIBO ) btmm
s]o-P, 4x163x1-1.641
PseDi 1.644x12300

Oy =5 ——+C= +1 = 32.09mm
4[a]¢_]>cs 4x163x1~1.644

BRETENFE Sn=3 4um

17
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- WeEET . T TTREEE T TR T T e

- e et e

O K280+ F br i X

3.23 HEREIH

REFER: Dep=12334m

BEMEEE: p,=7850kg/n”

RERH: k=0.85

KEIEE: p~1000kg/m’

HRFESER: Do=12368mm

EXEEME: q=600N/n’

RHKREREY: Cs=0.4

RS E -

m, =D}, 05, ¢ p, = rx12334” x 34x 7850x10~° ~127558kg
YRR A

m,=Dj e p,ekx107 = 1/6x12300? x 480 x 0.85x10~ kg =~ 397534kg
RS N R &

my=n/60 D} e p,x107 = £/6x12300% x1000x10~° kg = 974348kg
RERE:

m,=n/4geD; 0qeCsx10™ = 1/4x9.81x12368 x 600x 0.4 x 10~ kg ~ 397534kg
REREME:

ms =0 (E{Ri)

KRR R E:

m, = 8500kg

B R -

m, = 6500kg

BRIERSTHRIBRERE:

My =my+my+m, +ms; +mg+m, =543031kg

BELRRE THRERE:

my =my +my +mg +m, =1116906kg

RERPFAE:

me, =m +mg+m, =142558kg

3.2.4 W EERIHE

1. BiRAEHA:

18



EoE RESRRT

T=rn myH & %107

- InE,1

K RATBRAM: ::1{-’-)2[3_1)
: 4 i 7

HHERERAPLMAES  H, =8000m

i&ﬁﬁ: n=10

LR 10 SR RAEER, ES192xI0°MP,

THAER. 9o =4206mm

SHARG: 4 =08
CHBBEHT

1=—(d}-d!)= —é—%x(4264 - 408*) = 2.564x10* mm*

HEREE TR P LR S T O ALMIEE, [=5500mm

LVEUR a8 A DE L)

5500, . 2x5500,
§=1-Goon) ¥ 5000 = 022
REMELSBEIRBM:

= 0.6566s

Tz (543031 x 8000° x 0.232x 10
3Ix10x192x103x2.564x10°

2\ ﬂhﬁjj:
KRB THED: F =C,amg

Ao, C—BAPMAR, W FHREC:=0.45

09
a—NT THBEERRE: a=(%) O

T ——ss@am, Tl =03
Vo — W BYHRRBKAE, Pom=0.45

03 \°
a =(-0—6-ggg] x0.45=0.2224

o F, =045%0.2224x 543031x9.81 = 5.331x10° N



PO A8t X

3.2.5 REEIHH

ATy, T3 D0 R fify 107

A h—RBEERESL. h=0.4
G—FH, Si=194 (JF (B12337 & 17)
b, — MR &%k =140. 356 =1+0. 35x 1. 494= 1. 523
h—REGEELEL, fi=0.92
Lr—RBERGEHARY, K =11

F, = %x123682 x0.4x1.523x600x 0.92x1.1x 10 = 4.444x10* N

3.26 THEHK

HAFREHFKEREDSROBREE: Mun = Foul
Fou R(F,+025F,)5F th K&
F,+0.25F, =5.442x10°N
SF = 5442x10°N

J18 L= Ho — I =8000—5500=2500 mm
M o =5.442x10° x 2500 = 1.361x10° N - mm

3.2.7 XHIHH

L BAZENE EBAH:
(1) EHBH

ﬁﬁﬁﬁ?%ﬁﬁﬁﬁ:q:ﬁf=“”ﬁ”“§5nnmsN
BERSRE FOED&A

mg 1116906x9.81
GT = =
n

(2) XHMBEKRKEEEN:
YHPOLELR: R=Ri=6150mm
BEREENETHEEHEERFNRAME (3% 0B12337 £ 19)

=1.096x10° N

20



Bo® mEEERI

(Fi),,, =0.2000 ME“‘" ~4.426x104N

AR LM EERMBRAE (3 0B12337 % 19)

P Ve = 0.3236%”1 = 1.575x10° N
CLERhZ MBI KRE (K19

IF

(F, 4 P_)pme =0.1176M1';“" +0.3078—2= 21758 10° N

2. HEERr,
BERSTIHNEXKEHS4M:

Wy =Gy +(F, 4+ P_ ) =7.805x10° N
BERRRSTIRHMBEXEERAM:

Wy =Gy +03%(F, + P_, ) FF—*-g 1.100x10° N

max

3. BN HTE.

(D) ROBHE

BERS TAERNREER: N =3144mm

BIERBRAE T RERNRIERR: Mo =6150mm

BIER S TUHARERKEEBES.

P =h_p,gx10”®

=3144x480x9.81x10”° = 0.015MPa
BERSTYEAFEEHRERESD:
=6150x1000x9.81x107° = 0.06 MPa

HREMERER, 0.=06,-c=34~1=33mm
BERETRAREXNGEERNH .

- =[(P+Poe)(D, +5,)J
* 43,
_ (1.6+0.015)x (12300 + 33)
) 4x33

HKEREZE: Ri=6150mn

ya

=192.5MPa



PUM K8 E¥0rid X

HEMEMEME, #=03

BRFEAIHL 16MnR By R: E=206X10° =\pa
BRERSTXHENROLE:
M __GO,R,W GoRWy
_150.9x6150x7.085x10’
- 206x 10°

BERBRE T X ROEE

o_RW.
My = T'E: T(l —- H)

x(1-0.3)=2.234x10° N -mm

_192.5x6150x1.100%10°
206 % 10°

x(1-0.3) = 4.425x10° N - mm

(2) HimE5E.:
BAERSTIEMMMS W EE.

6E Io, R

02 =_——_—~I};; J(l"ﬂ)

_ 6x192x10° x2.564x10° x 150.9x 6150

206 x 10° x 8000*
BWERARRET X EMMNEE:

_6E 10'08 SELowR o )

x (1-0.3)=1.455%10" Nomm

T2

_ 6x192x10° x2.564x10° x192.5x 6150
206 x 10° x 8000*

x(1-0.3)=1.857x10” N.mm

(3) BTHE
ﬁi’ﬁ’ﬁﬁfzﬁ‘l"i&ﬂé‘gﬁ Mo = Mot +Moz =1.678x10° N - mm

BERBRETHEEE, Mr=My+M,=2300x10"N-mm

4. TRBEHRM.
RBEHE, LHER: #426x9 g8
HEKEEY: b=1

22




®=% wmdEEwRit

BN SRR RO R E
A= %(do’ —d,’):%(4262 — 408%) = 111790mm®
TR 12

8
r, =‘/Z=1’2'564x10 =147.5mm
A 11790

THKALW.

a=tille D800, 540

’, 1475

TAERH 10 SMRERRE. O = 205MPa
XHHBREKAL:

Z=i\/z_52.24x 205 0564

#\E, = 192x10
A>0215

Ry, 2,=0986 a, =0.152

%7 02155, ¥ =1-ad’
lLf,I>0,215 B,

9, =2/%[(a2 +a,I+;1_2)—\/(a2 +ra 1+ 1) —4;1-2J

a, & XK, HHLENEEE D =041, @2=0. 986, % =0, 152

XBHAEEE %=0.65, %=0965 % =0.300
1R T P9 B LA (R ST RE R s A

=-2—;_—;—[(a, +a,I+I’)—J(a2 ra, i+ ) —41’]

P

= {.908

EHNTERY: On =]
BESMHRERY. r=L15

23
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B e o

PN REREER 1 X

zZ= le 204x106mm3
BA LR BERE: g b
Birts RSy Wa=7'EAIX

=72 x192x10° x11790/54.24* » 7.594x 10° N
XEMEFRRA.

“15 15
BERET XM EERE:

WD + ﬂmMO

#,4 }2(1-0.8 ﬁVL]
WEx
BERBRETIHNBEENLL:

WT + ﬁmMT

¢,A ey
yz(l 0.8——& ]
Befkzad.

~79.3MPa<[o]

~121.5MPa <[c],

3.2.8 MEISRIITH
1. PRI S

P AR ST AE IR A

o 2R.sin3’n- 2x6150xsin~i% °
= g = arelg 3500 = 34.6

RAT1E B ST ERIKE

F, = (D, )umtgh =1.575x10° x1g34.6" =1.087x10’
2. SRR B ARl 0 R 4

SRR S SRR R Y. [ =04

#F d—rgt L =04, m—y £ =03

SRR S E R

ﬂ:ﬁh&
n




B FERELT

F, = ﬁ Mum &
n

142558x9.81
10
% 5594x10°N

=04x

3. HiBEER::
BF<F, mgymnEnmee b 2largenen)
AT EIRR A, e =2
HBDAERS KL 4 T B T RE A5«
[r]; =0.40, = 0.4x 224 = 90MPa

Hh IR B BIIR A5 ME

s_ :
d,=1.13 |45 4.C, =1.13x \P'OSMO 3.594x10 3. 223 m
n,,[ ]B 2x90

HEAL M30 HySBRER R

3.2.9 THIER

1 ¥HERER

KR RENGEEL, KRES: [0l =30MPa
HEER AR d=30mm
XHERER:

W
D, =1.13 ﬁ

1.100x 108
3.0

=1.13x
= 684.2mm

D,, =(8~10)d +d,
= (8~10) X30+426
= 726mm

25
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PUM KEG L2 X

Tt g% Dy = 700mm

2. JRIREEE:
ERRFrEEWE 33 Fix

REAR M E R 77 e

_4><1.]00><10"5 | I }

T ax700° WW%
- %

~2.86MPa
=3 BHRRTREMR
RRSHA% B XS RE R

_ 700426

l, = =137mm

ERHE, 235—A, O, =225MPa

o], = 22 = 22 L 150MPa
M L6 I # S H 1.5 15

KR EG g, Co=3mm

5 = 3a,,1,”

C
wweg. © VPL

, 2
3x2.86x137 +3=35.8mm
150

iog J, =40mm

3.2.10 FHITH

1. {FRLS BRI
B RIERAS:




W= REBRERH

(7., ).. 1575x10°
cos 0 T c0s34.6°

RAFH el Q235—A, O =215MPa

F = 21.913x10°N

th

[O']T =2 -21—1- & 43.3mm

ARG RS S 15 15

EBIAF B A FRE R 4 56, BiLlin#rigm: #56 paH
2. RHEEBNHE.

AT EE A A 3-4 Fiaw.
(1) $6F:

WTFHH: 35, 0 =29MPa

HFHEEEHITYN S,

[, =0.40, =0.4x295 =118MPa ‘

5
d, =038 ’—Fl"- - O.SXJM ~32.2mm
HFHR: e 18

ERHTFHER dp=36mm
(2) EHEEBE:.

EARME: Q235—4, Os=225MPa
o
=~ = == = 205MP.
ML B R k=7 a

5 |
Fy _1.913x10 = 25.0mm ‘

HRER, % = T IoT = a6w203
EACE AT BB A 28mm
(3) BREMX

BiRME. Q235—~4, O =235MPa

27



B ol

el e

PUNER S I F 0 ie 3

é, =§2i- a’, =2§iﬂx%z12.4mm
ERER: s

R B 14mm
(4) EERGRERE

ABginkE, L=350mm
ABBEMRS, S =%mm
XS MR R S MME: ©r =205MPa

HESRY. =06
B HEITIN .

[r}, =0, 4. %, =0. 4x 205X 0. 6= 49Pa
HREZAEEES AWM IR

F,  1913x10’
141L,S, 141x350x9

BE4EH A KA 1, =200m

= 43.1MPa <[r},

BESEMR Y, S:=10m

AT R AR ML E R A RBME: 95 =215MPa
REF BTN /.

[], =0.4% %2 =0, 4X 215X 0. 6=52¥Pa
it 5 RIREE1E4E B BTN K E

3.2.11 IHSHREERRES a BEH B

l.a ﬁE‘JBWJJﬁJJ
EREERBULMmE 35 B,

THEREEEEEANNNK: v =2037m
BEa AR RER: J0=33m

28




BIW RS

BERET o ANYYING D40,

5 4
_Got(F)gy _5327x10° +4426x10° .

=T, 2% 2037%33

M 3—4 XH. HRnEHREE B35 HEER
BERKRET a SHIBITIRA:

L4

F, 4
Gy +03(F e == 1.096x10° +03x 4.426x10* x 2210

T, = max 5.442)(105 ==82MPO
T 21,65, 2x2037x33

2. a RILERRS
BAERET o SEMEEE: oo =5144m

WERBRRAT a SEOMH®E: % =8150m
BIERE TWHE a SHEESIES.

Pog = ho, Prgx 10™ =5144X 480X 9. 81X 10~ =0, 024MPa
BERRRETHEE a AFWRHEE:

Pro =Py, Py g% 107 =8150 X 1000X 9. 81 X 10™ =0, 08VPa
BEREST a SRS HNT:

29
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TR TR

PN K¥mH# e X

. _(P+B,)D+6,) (1.6+0029x(12300+33)
o= 45 4x33

ea

BRRET a RHSEENA:

(B, +P, XD, +8,) (2.0x0.08)x(12300+33)
n- 45 4x33

ea

3.a RHIN K H:
BERETH a SHAHENS:
O, =0 +7, =151.7+4.3=156.0MPa
BAERBRRETH 2 EMAENA:

Oy, =0Op +7; =194.3+8.2 =202.5MPa
oKk 2 ¥

o, =156.0MPa <[c] =163MPa

o, = 202.5MPa <090, =0.9x325=292.5

=1517MPa

~194.3MPaq

3.2.12 IHSHAERSEMBELG

G, +0.3(F) e Fy
Gy +(F ) 01 Food B E ISR

Go +(F)ms =5, 327 % 10° +4. 426X 10* =5, 770X 10° N

Gp +03(F )y 22

Fox = 1,096 X 10° 4+ 0.3 X 4.426 X 10° X

4.444x10*
5.442x10°

# W=1.097x 10°N
¥HEESRTEEFERART: S=9m
FHEHREERRENTINT:

=1.097x10°N

30



BIE FREERERIT

14 1.097 x 10°

Ty = = = 42.4MPa
1.41L,S 1.41x2037x9

KRR ERFH B ER AR ME: 75 =205UPa
RN BTN A
[}y =0.40,4, = 0.4x205x0.6 = 49MPa
N S8k
7y =424MPa <[z}, )8 5t

33 RBEHERRAX

PR SR T BRI %0, AR R LB L% 0 5,
Dt #xm ENER R A ERTEX, T —RFAGLEMTEY, £4i
BHERRKBHWE, EXRESBIETHERN T EREERTRN, EN
BT MR, HE. RERENT FAE. BoiRHE, KA ansys &
T ERBEMER, ARERRATHANTEYTE, XEREA%E
EE R R T ansys REEE. E. K¥E. FLE.

THEEFMMER

il 3—6 FiR, URIVEANIRHE CAD RS, MANRTHE&, nREHES
HAE, Bk — ST EEE, RIEHER GB12337—1998 (ENEIRREAEHE)
MERBETE AT ERES B AHERE, dEEPHLSEREEMEN
BE—LILMSH, REGLALSHRTHEE, S ANSYS R4#AT
BRI, BB AutoCAD 2B, MR, EA LR Hhihaeis
B,

31



kR X

Fr g

/it

_—-—.—_.’

HHERE
i

B BB > 2 AANSYS 47

<@@ﬁ%%%ﬁ@.
Y ¥y
SRR i# A AutoCAD }EI
ki BEHAtR

HIi— s BFLER

3.3.1  EKEBEUREE QI

s, BREREBHARGTRANEY. B4HE N AEFTE
SHEEERTRE, MREEERRGHERNERS TEAFNER, $iR
—&F B K EHRSETCENETF, FAREEEANKAE NHEE,

¥(#E P (DataBase) £ LA — % BIAH R X FMETE v RHL g 5o %h 40 8 B BK
ANERES. TAEERELRS, TACGEAXEEZRMXE.

£ GB12337—1998 &, REFTEHRKEXENERPHERBTH, W
RETEMREATEMS. NEH, ZHTAFTERE, SHMEEE, &

32



B=F REETRH

RERES, HTHERFATULHEXEHE, PAXREEERR,

VB 7 GUI %it. 28, #X. 28, BERNZRGTRAELEARS
51T HHERKEMA. RN, VBENIEEFRFEEREBRAKINGE. VB
BEBE LB AN U7 9] Access. Excel. DbaseX. Foxpro. Birieve 1 ODBC % £ f¥
#E, FAeRA VB B SR EEEES 65 Access ¥UEE,

1. 7 VB PaE LA EIRER LT = %M,

(1) Jet ¥R EE

YRS Jet 3| RHELERMBN, RERGRENG L, VB EAR Jet
BIEHHEES Microsft  Access FH[H.

(2)  ISAM $iRHE

ISAM ¥4EZE (RN Fia FESEE) LA SRR EEE, W:
Dbase, FoxPro. Paradox %, 7E VB #8[CLAE Al R VEIX R E

(3) ODBC

ODBC (FHAKIEEEE), B Microsoft 2 A1 HE i 3% 2 4h 48 B48 1Y
bt VB BT LA R 327 ODBC bR HIEIEFE, 1 0 Microsoft SQL Server,
Oracle . ODBC {##t TRER T KB BRAEM L —80, HiRE A NAN
FRUYTRERREE.

2. VB V5 ¥R R O

f£ VB6.0 1, MUMERMBIEFETEEOR 3 f: KRS (Data
Access Objects, DAO). EFEEIEEX % (Remote Data Objects, RDO). ActiveX
HIEX R (ActiveX Data Objects, ADO). ¥IEifEEOR—IPHEER, &/
RTUVESENENTE. EREHTRAEARRRBHEES, DAO. RDO
M ADO RET ZMHERRBREAFHE .

ADO §"JET DAO # RDO FrEAIMIM &R, BERLPHME, BEH
B, Bk (8% REHF. ADO LIRE—FRMALN R S RBELRNAE R
HliBl. ADO R A—FR SRR, Bt OLEDB Mk EIEEERE., o
CAER{EfT—Fh OLEDB $2# %, BEi&E&F SQL Server. Oracle. Access %
W, BEETHEMBRMIH, W Excel X%, B—METEANNAR
FE#D. ADO B—HEMER, REMMEER, DRATZERAMNEES
] gk,

33




PUIN A A

3.VB i la 548 HE B
VB WA EREN T E—RAT LS R 3 . SaRE k. BRNEENS
TEBITHRE. HEZHH ODBC2.OAPI. E—MuFERIERE. RiE. BET¥%
1, RERHEAREEE M), PLTHREZHNAY. E_MHAHETUES
FHICREXRY, ZXEENR, TUFNFEIERERSE, TLERY
BEESNRE. E=NFE, TUERSEERENTR. TERAEHK,
SeERERFRBUTELHES, FHRMT ELNRIRLMBITHE, 6§
#5572 ODBC B F & SQL H—FH M4 5, 7] LLE & 6545 5] Windows {51,
TR R R A,
ARAFTEMHEEFR AR KVEEE, FLIRITTUEERH VB S
B Jet BB EURE. THEBNE—TXHEIEENER.
(1) 7 VB EX89 8 “HMHERF (A) [aTRLEEETESE (V)7
HA AT IR E R RFE, B3~ 757,

FFE EFEES @O0 FEha)

e | @ | © O
iy : HP: adain |

I- TREEER
VB AL B EER R — RN EEENEERFAIA.
(2)  B&“XH HEN) Microsoft Access(M) | Version 7. 0 MDB(7) ”
KB,

VB ¥ FERIBRIA R Microsoft Access ¥IIEFESAY, Version 7.0 MDB
ABFRMBIEELAY, HEEFELHUNOEEE. SEEXHFNTES
A .MDB, ARIREEENFLBMAT B, T KIEEE RS A5 v EEE
LRy RS

Q) ARG XEEHERLHREMEE, EXHEEFEEM L KZE
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B#ERTORELEIEAERFEWE, RETERYE, EEEBH
2, BFTHEXR, FRAEHAFRTBALEHWE, BHYEIREZRSD,
BRZHELTFELOME. TAMBNA—TARSGHLEHE,

WMETEE —EFR, AuoCAD WFRTRAERS, REARZGHES, B
fIATLARA VBA I VB HEA RFiM %, B VBARMRESHRA, BRET
B AutoCAD SRR, #HHB3 CAD EEFIT%, TH VB B
PR, % CAD 4 VB BFH M~ ERED, MEETTH. 28, 54,
TTER, XASHME, BITR T edr VB BEFRIEME, TS AutoCAD,
BEt2MRARAE, FEHE. FULBERRA VB HE 7R AuoCAD,

4.2.1 SEHRRLEERIGT

HEEHERE ARG, TH5) AutoCAD HAKERE CAD R ML ENE
R, EREFTRT M LEHURTEGER, FTURRESHME, =B
gl FHEGESE, RELBEFEAERDT.




P KPR L

& 3hAutoCAD

EREHRTHE

|

Y Y

1 et I Rty R Ihee I
I

H4—1 LEERER
Fi%) AutoCAD &, RIEMEMHSHKLEFEHER, REENER

GURTHEER, REARBERUEFETREBIRTHERTRGSYS, it
HEMRS, 2¥4hA.

4.2.2 REmMSELRIT

SHUR RBREA S Ed Rt BERok 2 LB K (5 £) RT&
EHARRTRE, RERBEESRTHHTLMERER, M R#TE5L
witet, LI M A A REER I EMEUNEL S LAHNNTENRY,
LHEFRFERE, REXLECNEGRNEAS R T BN B8 B R EE
BE, BHEFIINLEBEREEEMETHEERAREIEEL. Y4RiT£
HrEZLE, BRERTESEANMNENL . RLAARHERERERE
BFP, A—4Re8484 e xBREALASE (nsteis), AR
A EEMEH (WBRAK, %) ZRNEKR, REBER—RJRRE
ARHERE IR X R,

FEGMEFTBA LFERRASEW R, RABRNEHRTRBE
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B (GRARRER), SRER RESFHEERATH,
BRIVExEEAZHAANMERENYE, SBERRITEREIRITERFL
# AutoCAD 2B, RERBLAEXMANERSUENHNOEREEE, B
HLRRRIRBBRTR S, REERRERST %%,

4.2.3 H%BEBRGKBERIT
EERENRTITEIRYRERAARENE L. &8, ¥ BL12337—~
1998, MEER VY THREIERE.
fRYE GB12337—1998 XM T, BB SR T HIERE, wE 4-2
Fim. LH/EERNRARF SHRTE, BMNSTURECOEFAEL
2%, HEEZHRASHRTEEE, SIEXHEE, BEASLULEEE
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HEFE VB BRNEERE, BTHEIXR, ARLEIARBUTHRIMIEGHR
TREEE, ENGELSERRELIEREE, NEEER TR REEY,
TR IS AT B SUTT LU R A bR 1

4.2.4 VB 5 AutoCAD RIIEDIRIT
H Vb i#t T AutoCAD KA R, BXAEH VB 5 AuoCAD EZEXR, &
BEUTHAE &
(1) E£8/E VB B, % VB RIEFE ] AuwCAD MR EE.
(2) %5 VB BRI, £ AutoCAD H$, BEIETT AutoCAD.
VB 5 AutoCAD &85, BalLARA X AutoCAD XM E R H TR ELR
MR EY, R VB &S AmoCAD RS AR L HIMEREEE. AP
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BWmT.
(1) 3| AutoCAD X} % . £ VB 2SR ESTE [TRY/ {581 &%,
TH (%[fﬁ] FHEIE, Jﬁ‘*‘ AutoCAD Type L1brar1.r ik, WH4—-3 ix.

AT HEE 1D ) T e

| kst cLivw 1.0 T-

La b aa

Y
_IJLtI:.\.nn,.fnh_-, WD) Conmon 1.0 e ()
| TAS Helpar COM Cosponunti O Type Library _ i
| IAS RADIVS Fratecol §.0 Type Library

Jherebat Acesns 2.0 Type Library
%

Ihercbat YabCuapiure 1. 0 Type Library
M:J shat ¥Yellapiure IE Tuu]L-r.-'Fn—nil—; .

|hereTEHalpar 1.0 Typs Library 12
utv.us Tepe Ll.|.:v i
wed Ative Setup Conirel Libr rary Py | Lz
Il ieaMonc:m mamieel Sema 6 bae s 1 5
e ] A S |

BoakalhT SO0 m.l.ur.::
| i D APregran Filea\ACADZOOONe=ad, t1E
| e ik

-E 4—3 31/ AutoCAD HER!EE
(2) £12 AutoCAD %1%, FEENEST AutoCAD: £ AutoCAD X%, /3
EIIEAT AutoCAD I ERT KRB ERH A A,
EXREDPHFE—PEEREE AutoCAD %%, BAOIRFTHWALTRHE

MATLUE 30 CAD 1.
Dim AcadApp As AcadApplication

Private Sub Commandl_Click()
On Error Resume Next
Set AcadApp = GetObject(, "AutoCAD.Application™)
If Err Then
Err.Clear
Set AcadApp = CreateObject(" AutoCAD.Application")
If Err Then
MsgBox ("NHEE 1T AutoCAD2000, iR HF R ELE T AutoCAD2000")
Exit Sub
End If
End If
AcadApp.Visible = True
End Sub



BUE BRARARTERFR

#1230 AutoCAD J5, CAD R{E VB B LB RAR.

425 RELZEIREHNHAR

ZEMRR, URAEREFECHARIARY, BALEKXBHE. FEL
LRNREMAEHE, TEE LML, ATLENHE GFRT—&T
RE%, TEHELMIF.

1L LBEREAE

ZR (BR. BIA. 845 REERNER AddArc3Pt, HEHEREN
WELCH¥R, RERERC. A, FI4H, 012RKHE, LRRBOT,
Public Function AddArc3PyByVal ptSt As Variant, ByVal ptSc As Variant, ByVal ptEn _As
Variant) As AcadArc
Dim objArc As AcadArc
Dim ptCen As Variant
Dim radius As Double
ptCen = GetCenof3Pt(ptSt, ptSc, ptEn, radius)

Set objArc = AddArcCSEP(ptCen, ptSt, ptEn)
objArc.Update

Set AddArc3Pt = objArc

End Function

GetCenof3Pt BRUURAKMLTRAK, RHMIE 3 HitEHECMES,
LI
Public Function GetCenof3Pt(pt1 As Variant, pt2 As Variant, pt3 As Variant, _

ByRef radius As Double) As Variant

Dim xysm, xyse, Xy As Double

Dim ptCen(2) As Double

Xy =ptl(0)*2 +pt1(1)~2

Xyse =Xy - pt3(0) A2 - pt3(1)~ 2

Xysm =Xy - pt2(0) * 2 - pt2(1) * 2

Xy = (pt1(0) - pt2(0)) * (pt1(1) - pt3(1)) - (pt1(0) - pt3(0)) * (pt1(1) - pt2(1))
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If Abs(xy) < 0.000001 Then
MsgBox "Bl & 8 A i 01 2 [ Fo"
Exit Function
End If

ptCen(0) = (xysm * (pt1(1) - pt3(1)} - xyse * (ptl(1) - pt2(1))) / (2 * xy)
ptCen(1) = (xyse * (pt1(0) - pt2(0)) - xysm * (pt1(0) - pt3(0))) / (2 * xy)
ptCen(2) =0
radius = Sqr((pt1(0) - ptCen(0)) * (pti(0) - ptCen(0)) + (pt1(1) - ptCen(1)) * (pti(1) -

ptCen(1)))
If radius < 0.000001 Then |
MsgBox "¥f2id /v |
Exit Function
End If
GetCenof3Pt = ptCen

End Function

ZRECIZERR P K AddArcCSEP R REMEAL, Ea. ML ASEL)
ZEMEL, RIMEE. SR, ATEAHENSE, EFRT —LHMEHK,
X E B,

2. REREFK

BT R g ARG E s T BTN, LAFREE
HIbRIE RS, THRR— PRI FEMABMFER L.

Public Function AddDimAlignedRot(ByVal ptl As Variant, ByVal pt2 As Variant, | As
Double, angle As Double) As AcadDimAligned

Dim pt3(0 To 2) As Double

Dim pt4(0 To 2) As Double

Dim pt5(0 To 2) As Double

Dim pt6(0 To 2} As Double

Dim location(0 To 2) As Double

Dim linel As AcadLine

62



BUE BERHRITHERTFR

Dim line2 As AcadLine

pt3(0) = pt1(0) + 1/ Tan(angle): pt3(1) = ptI(1) + L: pt3(2) = pt1(2)
pt4(0) = pt2(0) + | / Tan(angle): pt4(1) = pt3(1): ptd(2) = pt2(2)

pt5(0) = pt3(0) + 200 / Tan(angle): pt5(1) = pt3(1) + 200; pt5(2) = pt3(2)
pt6(0) = pt4(0) + 200 / Tan(angle): pt6{1) = ptS(1): pt6(2) = pt5(2)
location(0) = (pt4(0) - pt3(02) / 2 + pt3(0)

location(1) = pt3(1)

location(2) = pti(2)

AcadApp.ActiveDocument.SetVariable "DimSE1", 1
AcadApp.ActiveDocument.SetVariable "DimSE2°, 1

Set

AddDimAlignedRot=AcadApp. ActiveDocument. Mode1Space. AddDimAligned (p
t3, pt4, location)

AddDimAlignedRot.Update

Set linel = AcadApp.ActiveDocument.ModelSpace.AddLine(pt1, ptS)
Set line2 = AcadApp.ActiveDocument. ModelSpace.AddLine(pt2, pt6)
linel.Update

line2.Update

End Function

HFHENTE, EFRTHE SR, XENK.

4.2.6 ETELH
HEMNBERIERE, 2HSEBHEE, RTNKET, B

= |, 45628555 AuoCAD, BEEN BZIL M AL HE, W
4—4 FIB 4—5 Fiw.

63




TN KER LRk

Al WA @M BA gy BEO TAD BRED Gile A3 WO m o

CEd Gaajin@T o Bt AER+tUaA®ME 7 | O2B8R i
e E‘?E‘Ei Ll e[ S|—— [ _'_'-'];' T e
Y
oo
&7 g
o' 3| |
=1 o -
-y @ | |
Hal| A o T . :
;. 5 )//_| | _\\ | I
= . ‘—rl
o i { '\ll e \ s, E—
', lea I " ] ~;l| \&|
o Y / | |
m _I.r |
A | Vi | | SR
" - {
—— i g |
S,
Ll .
X |
CECHACRUT P o). o e ———— e e ==
|EF$¥EE’3_E TE (S — AL e = =

AT LA ki e o e e
B xeme @dg m@no WmAg wE@ TAG
DER SRR um - s

BN HEg WS BOn) |ERag

i A BN et O®RThel 2|

B [TodEws =i [ =l— = = —am o e =
AHOSAnEN O ALeFE

o

Ty

. Y

|

o B \ . | |

o 4 — — | |
oo 7 ™ : ! '
A2 fr | I|I ——— | I

~ . | — -

e, i \| N \| \

EHE 2 ! W

b A i R

|« g3 ";| | I ."l - i, Il
m YA Vo 1 !
= == s —
A

B4—5 AFEARKTHAR




BOE BRAMHRHTERAR

4.3 K&

AENETRE CAD REMRAR A RITHESR, HERN THEAMRES
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