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In this study , PC-based FEA system Mg AWe 2YY iAo § A2EN
(Micro-STANS) running on the 16 bit Z3%eow Ma A ABE  olsfstE o}
microcomputer is developed. This system has Aot Al dyolrt. Ky vheATE
powerful pre & post processing function using AAof o] H&A 2AE $3AY nALFE
computer graphics , and is interfaced to e 247 ubRr}
AutoCAD system which is most popular PC-CAD
system , making it possible to accomplish the x Maf 2a oddg ALY 94% >4
concept of real integration between design * 2} 4A4A% oy JbdE a4 28l
and analysis. %™ & (Field Variable) & L}E}'d.
* 7t RA%E viESE VY YHHE
This system , which has truss , beam A
plate & shell elements in the element x oA My GHNg 2yl AR A
library , can perform linear static analysis. P TA.
sl e Mol 2ol AR A2 YL
1 4 = ve EE MY dYYHAol Wt
A A BBl Mdsiyn , 24 B4 Y YHAE FYus
MUI A7) 220 Yo 2nm o Bof % WEHY Variational Approach #
tet  $a et AAAE AMHA A% AASH™ b g3} Uch. Veriational principle
Bo f23xHI k. o] A HEey €+ e UL WYSs 2 & of tf o} of
o] &Y HANY vigo THtE Vg AYE Stationary 37 a}% odolsl A4N EH4
2¥seq  gadye  grw  sHojgc. si7b Fs Atk A& whebdnh
25 B3 o4Y > A, Yol Ao e
ﬂéi7(]i;g—°3_+:- £ Q8 AY(Finite element
metho e 3 9drt. 7198 He 29 2
e IS *=LF 7. ) 40
a4 He d4A Y] Y v golrt. 2
o] ¥ Mol It Micro-Computer  of A + s E(g,——u, ) dS (1)
FzA4E U 4 AL AAWE TRoE Aol 9x = '
Ao EHoltt. .
u) x| 8 2
Aol 4BaLUg o2V Y o
NYA DY TR AARY 42U DA F,E; ul# datg
dEe oM aApexr ¥ 2 e
¥ xj 2] (Preprocessing) AlA®Wo] o , 814
s R A ¥1 Yo art. &Y dx = ¢ (2)
NYAHd P4, &Y 5o YAy ¢ An @
Computer Graphics % o] &3to] A% 47 &
¥ 2] (Postprocessing) Al A% & 22 9rct. S s AR AMY ulAUL k. F vhEH
ZE Ea4o ol Yelohw
¥ A A& Micro—Computer & CAD
System 23 73epd 2ZJBE Hoj dE o
AutoCAD 2}o} AAX A3y o] MHAY $50=F Nia (3)
A4e  AYHY Yol olFof YRoE
st

4 (2) & chga o] EAIHH
2. {% g2 814 ol® (Theory of Finite
Rlement Analysis)
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2= 0. i=1, . (5)

o7 M g¥A T 7 ai of tstol Quadrati-
oW 4 (5) = thgi Pol thAl & 4 k.

kid{as} + (£)=1{0}, i,j =1, =, n(p)

23 At o] E NG FAZToe] Moz,
self - adjoint ol % 4 (68) oA A 53U (ky)
= 2 A Symmetric o], o B A2 Variational
Principle o} ZExjst+ FA2 o o9y
st Aol

LA I N E L
Variatioal Princeple - 23 4 2| x| ofqz
HHoiol, YF£2 Helx vre Prt.
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f* ; body force

f* ; surface force

F' ; point force

4 ; displacement (U,V,W)

& ; strain

C i stress 9} strain 4o o

A 1Y

3. Module 2% Jz2al4 A A® ( Micro -
stans )

2 Al A®2  Micro-computer 9]
AP Main-Memory & 3o, AvEEF
%3 % program B3 P2 ooy, of&
2%, 1 3 %o] Hard Disk o TAHH AE
UDB ( Unified Data Base ) of o]s] =¥ ¥t}
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SYSTEM CONFICURATION (TODAY) .
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3.2 Software T4 X

% ACDSTS : Auto CAD of A} =o|s »st
* 4} & Model Generator 2] Format 2 & uf
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¥ CORM : o] R 5& GENM X Qofx Al
2Eg S AL, B#sts vl5 g F U
E Thohdt o goli}, AFHAAY 4+ e
ety 234 REE VE FE vk

¥ GENF : o] g A4 zdo 29
Z2xol uw® B AgEF YA
& wadc.

* GENMLB : GEWM ofq A9 = @of 3133
AAx22E vbete 2ok, =Y, FdW
2l AeiEie stH2PE Fol FAA BE
% x5 drch.

* CORMLB : GENMLB o4 73 »paa
HAZRE FRAHLR A, TEY Eg
dAa4 " 25 Aot

* BANDOP o] ®EoME Bandwidth =
22z A7

ol 4re] Haje] M AwE ot gt
g I a4t gk WAy ¥4AY
de 228 2%+ g It

¥ Constat strain triangle

¥ Isoparametric Quadrilateral Membrane

* Linear strain triangle

* Bi-quadratic Isoparametic Quadrilateral
Membrane

% Triangular Bending plate

* Quaedrilateral Bending plate

¥ Truss

* Generlized Beam

¥ Linear & Torsional Spring

* Lagrangian Constraint

¥ Micro-stans System 2] Main Solver

T H¥AEY A4 ¥ 5 Ydrh

o] @ 213 47128 Module o geow o] F2
Zlee g ol ayd £ drh

: FolliA
* KOLDCM : 7} A1 * ¢ o] Decomposition
* SOLDFL : 8|8 A4
* CALSTR : Q. auiolMe WX &2 A4
FAzl A '
L4 zde AqYARE W Yy
%ol Date T Aol EHm, o]FE FrRAHLE
dxsz) e el ks g Y
aAAAge My 3ol Helyr EAsHA
g, o 7l5g& $lol & A2 POSTM o et &
REE APty gdoem o ZE w4
Aot ¥ oty Y HAH ATt
x Wiy w=op ( Deformed Shape )
* §3 =M ( Stress Contour )
¥ 2o w¥ 4y =3 ( Principal Stress
)
4. 34 AH

2%8.3 F2E&Y ¥HeE (Pipjoint)

A4

Stainless steel
Young's Modulas (B} = 28.0 x 10 PSI
Yield stress (Sy) = 7.0 x 10 psSI
Poisson’s Ratio =0.29

plate Thickness = 0.1 in
internal pressure ( p ) = 500 PSI

Solution Procedure

* GENM : Model definition ;71%.4

¥ CORM : Mesh Representation ; 2% .5 .

* GENF ¢ DOF Assignment

* GENMLB : B.C,L.C (Internal pressure)
Assignment

* CORMLB : L.C Representation (Equivalent
point load ) ; 3.6
* BANDOP : Bandwidth Optimization

* STFASM —~
* KOLDCM |
* SOLDFL |— FEA
* CALSTR —-

X POSTM : post-processing ; 21%.7, 2%.8

Solution time w2

PRIMR ( Super Mini Computer ) ; 104 seC
IBM PC/AT V1418

3% .4 Model plot 1
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5. 3¢

L Aol IBM PC/AT 8} 384 o
Micro-computer oj4 Tzas4E& ¥ 2 g
A 2% Micro-STANS 2 spstgdch. Ao} A 9
239z we ¥HUE AY Micro-STANS &
& 238E 2013 gl CAD System 9 Auto
CAD olo] oAAX A3 gomz 4A
AYPro) MM s} & £ AL ol
U&=t

Micro-STANS o A ¥ thgx o] g 93
& otk

HARDWARRE
IBM PC/XT/AT computible Micro—computer

720%1024 High Resolution Color Monitor
( 232 Hercules Monochrome Monitor g}

Enchaned Graphics Adaptor Monitor of A %= ¢f o)

teYd &+ AEF AR FY)

SOFTWARE
Linear static Analysis
Reference
). 7| AYA A28y 25zt 23 Jx
A2 &Y L1986
2y. 7|A 2% AL Modular CAD Software
A, a2 H 1987



