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Sometimes engineers need to have their own element e~ maxher ot nduss 1 on cits casel
. . . . locsvrl (int,sc,in) - location of the saved variables
within the ANSYS® Mechanical™ environment. Examples on file .esay for this elewenc
kelreq (int,ar(ld),in) - natrix and load wector form requests
can be found in the bearing industry where long term FEmE) ST C R i Cr
experience is available in the stiffness description of e P
roller bearings. Sometimes this information is available e ey
based on empirical formulas, sometimes the information S (oeeiboemoe), n)  anda) coomainaces selo) e eocecion angle
p '
u (dp,ar(nr,5),.in) - element nodal solution values
about the nonlinear stiffness is available just in simple saenes arammene
tables. The question is now how to implement this infor- B ) e e
mation in ANSYS using the stiffness behavior as an ele- S 1t oo hetin and nesoce taren
zs {dp,ar(nr,nr),inout) - stiffness/conductivity matrix (kelregqil))
ment. zass  (dp,ar(nr,nrj,inout)- mass matrix (kelreqiz))
danp idp,ar(nr,nr),inout) - damping/specific heat matrix (kelreg(3))
S Iution gstif ::p,argntj,nr),inoutj— strj.ﬁas:;ﬂfnass natrix Eteireq::::
zsC Ip,ar(nr) ,out’ - applie VECLOL elreq
o zscnr  (dp,ar(nr),out) - n-r restoring £ wector (kelreqia))
ot imaginary £ vector kelreg(7
The User-Programmable-Feature-Interface (UPF) allows e etzes
us to implement own commands, own material laws and :2?:‘:2;;’::'; Documentation for element
also complete new elements. Within the users element ) |
LIE| .
description it is possible to define an individual stiffness, LB .10 .15 .2 .2 .M . T .40 . 45 . 50
T T T T T 1 T I Y
mass and damping matrix that can be also depending on 412 ¢ --- siiffness matriz 8
) . ) . 413 if (kelin(l).ecq.1) then
the underlying deformation of the structure. Since this 414 call vzero (z=(1,1],36)
. . . 415 z3(1,1) = et¥areaalenv
element is fully integrated in the Newton-Raphson s call metac (z=(1,1],nr,tril, 11,3, 3,3)
scheme for the solution of nonlinear problems it is also i Rt
possible to implement nonlinear elements in this way. “ 40 4813 = 43
420 ij =3 + 3
. . . 4zl zs(ii, 3] = -z=ii,3]
The code itself has to be provided in the Fortran77 for- szz z=(1,33) = -z=(1,3
. . . . . . 423 zz(ii, 330 = =s(1i,3)
mat. The integration of this code is done by compilation aza 451 continue =
of the code fragments and linking it to the remaining ol P e -4
ANSYS® libraries. The element can also be used within i =nait
the ANSYS® Workbench™ environment by means of 429 o —-- mass matrix
R 430 if (kelin(Z).eg.1l) then b
command snippets. Fortran code for stiffness matrix of new

1R} ansTs workbench [AMsTS Multiphysics] . element
8 B [sinugion] x 1

Fg BIE vew wis Tok men | )T ] FE | Creendyss - e - f W A - an
A Sl NN A A =
Souton Dnfomation 55 Resul Tracker » il
| e mammne +en P - 000 TDE- 1mssier
B Coreesters 2| vee of the 0 sxitch is no loneer cecoaamnded for sornal ASED use. —30
< Mach ADSVS new dgnexically allocates asnory as needed.  Only use che - =
3 % Kaed 599"'0":“. auiteh L€ you are cercain thar gou need w do so,
=2 static structu
- A anaksis Sattings PARAMITER. STATTS - | 2 PARAMETERS DETINED) —160
(E dafridon besring | THCLODING 1 INTERNAL EARAMETERS|
B bearingload iz |
B tearimloadiz 2 HaHE TALE TrEE —=240) ™
B besrimglosdizy PIERATONE
IBE besrmalosdfe 4 e Tz users |t Bro] ek e Pt ok LungCRARACTER
o Salution —320
noziiies VER3IOD-INTEL ¥T TITPASE- 11.03B1 UB0070830
CURFENT J0BHARE-fale 15:55:04 IEC 20, 2007 CPm o.108
—| | mone - Tia amsvs version waa Linked by Micensee —ang
PARAMETER _Us_ e s < sssuuLLOTD
e = | /DT FILE= da.dat LINE= [ —130
Nastor-Raphsan Reskiuzk |0
Update Ink=rvd 253 =560
[oaeplay Peints. I TGET _WALLSTRT FROM ACTI TTEN-TIRE GALL WALUE- 159177578
--- Datz in P unite.
& &40
< 3
Georretry b Worksheet 4= 1 o =ui= 1 hR=port Brevis,
L 720 (x10%%—2)
| 1 X & - .2 & 1 1.4 1.8 2.2
4 .8 1.2 1.6 2
[Press P for Help [ |8 Mo Messages: |Ho Seledtion Metsic dmm, b, N, °C. s, ml, jara

Validation of the nonlinear stiffness behav-
ior

User defined elements in the
Workbench environment
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