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Pictorial Summary

Pictorial Summary of Element Types

The figures on the next pages graphically summarize the element library for guick
reference,

Seuctaral Point

Structaral 2-D Line

Souctaral 2-D Beam

Structural Mass

HAESSH
1 node  3-0 space
DOF: UK, UY, UZ,
ROTH, ROTY, ROTZ

Spar

LIHK1
2 nodes 2-0 space
OOF: WX, UY

Elastic Beam

BE &K}
2 nodes 2-0 space
COF: Ux, UY, ROTZ

Plastic Beam

e

BEAM23
2 hodes 2-0 space
OOF: UX, UY¥, ROTZ

Offset Tapered
Unsymmetric Beam

~

BEAH:34
2 nodes 2-0 space
DOF: UX, UY, ROTZ

Stucoaral 3-D Line

Stuctaral 1-D Beam

ROTX, ROTY, ROTZ

ROTX, ROTY, ROTZ

ROTX, ROTY, ROTZ

ROTX, ROTY, ROTE

Spar Tension-Only Spar Linear &ctuator Elastic Beam Thin-Falled Beam
LIHKEE LIHK10 LIMk11 BE A4 BEAKM24
2 hodes 3-D spage 2 nodes 3-0 space 2 modes 3-0 space 2 hodes 3-D space 2 nodes 3-0 space
DOF: UE, Uy, UZ OOF: UX, Uy, UZ OOF: U¥, UY, UZ DOF: UE, UY, UF, OOF: ¥, UY, UL
ROTX, ROTY, ROTL ROTX, ROTY, ROTZ
Smucmral Pipe
Offset Tapered Elastic Straight Pipe Elastic Fipe Tee Cwrved Fipe (Elbow) || Plastic Straight Pipe
Insymmetric Beam
BE AM44 PIFETE FIFE1IY FIPE1 % FIFE2D
2 nodes 3-0 space 2 hodes 3-0 space 4 hodes 3-0 space 2 nodes 3-0 space 2 nodes 3-0 space
DOF: UK, UY, UE, DCOF: UX, U¥, UZ, COF: VX, UY, UE, OOF: UK, UY, UE, OOF: UK, UY, UE,

ROTX, ROTY, ROTE
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Saucoaral 2-D Solid

B rodes 3-0 space
DOF: UX, UY, UE

2 nodes 3-0 space
OOF: UK, UY, UE

B nodes 3-0 space
DOF: UX, UY, UE

Immersed Pipe Flastic Curved Pipe Triamgular Salid A dsymmetric Structwral §oid
Harmonic Struct, §olid
PIPES) FIPEED PLANE? PLANE2S PLANE 42
2 nodes  3-D space 2 nodes  3-0 space B hodes 2-0 space 4 nodes 2-0 space 4 podes  2-0 space
DOF: UY, Uy, UZ DOF: UX, UY, UL, DOF: ¥, Uy DOF: UK, UY, UZ DOF: ¥, Uy
ROT4, ROTY, ROTZ ROTx, ROTY, ROTZ
Sucoral 3-D0 Solid
A xi symmetric
Structwral §lid Harmenic Struct. Structural Solid Triangular §ilid Structural §did
Hdhid p-Element p-Element
<y
it
PLANE$? PLAME$3 PLANET43 PLANET4E SOLID435
% nodes 2-0 space 8 hodes 2-0 space 8 nodes 2-0 space B nodes 2-0 space 8 nodes 3-0 space
DOF: L, Uy DOF: UK, UY, UZ DOF: U, Uy DOF: U, Uy DOF: U¥, U¥, UZ
Lavered Soid Anisotropic §oid Reinforced Solid Sclid with B otations Solid with B ot ations
L]
A/ A, W,
E 4 E E
[
SOLID4E SOLIDE4 SOLIDES S0LID?2 SOLIDT:

4 hodes 3-0 space
DOF: UX, UY, UZ
ROTX, ROTY, ROTZ

% nodes 3-0 space
OOF: UK, UY, UZ,
ROTY, ROTY, ROTEZ

Tetrahediral Solid

SOLIDg2
10 nodes  3-0 space
DCOF: UX, UY, UE

Structural Solid

SOLIDGS
20 nodes  3-0 space
DCOF: UX, U¥, UZ

SOLIM 47
20 nodes 3-0 space
OOF: UX, UY, UZ

Tetrahedral §oid
p-Element

SOLIN 4%
10 hodes 3-0 space
OOF: UK, UY, UE

Structaral -0 Shall

Plastic Axsymmetic
Shell with Tordom

SHELLS1
2 nodes 2-0 space
OOF: UX, U¥, UE,

ROTEZ
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Soucoral 3-D Shell

ROTH, ROTY, ROTZ

ROTX, ROTY, ROTE

ROTX, ROTY, ROTEZ

ROTX, ROTY, ROTE

& xi symmetric Sheay Twist Paned Membrane Shell Flastic Large Strain Elastic Shell
Harmonic Stouct. Shell Shell
SHELLEI SHELL2E SHELL 4 SHELL43 SHELLE:
2 nodes 2-0 space 4 nodes 3-0 space 4 podes 3-0 space 4 hodes 3-0 space 4 nodes 3-0 space
DOF: L¥, Uy, UZ, COF: U¥, UY, UZ or COF: UX, Uy, UZ DOF: U, Uy, UZ, DOF: U, UY, UZ,
ROTZ FOT, ROTY, ROTZ ROTX, ROTY, ROTZ ROTX, ROTY,
ROTZ
16-Layer Strwctwral Structwreal Shell 100-Layer Structwral || Plastic Shell Structwral Shell
Shell Shell p-Element
SHELL91 SHELL93 SHELL33 SHELL143 SHELL150
B rodes 3-0 space % nodes 3-0 space 8 nodes 3-D space 4 nodes 3-D space Brodes 3-0 space
DOF: UX, UY, UZ, DOF: UX, UY, UZ DOF. X, UY, UL, DOF. Ux, UY, UZ DOF: UX, UY, UZ,

ROTE, ROTY, ROTZ

Expliit Dynawvics

Finite Strain Shel Explicit Spar Exphicit Beam Thin Structwral Shell (| Structwral $oid
o
LIHK1 &0 BE &K1 E1 SHELL1E3 SOLIM &4
SHELL1#1
4 nodes 3-D) shage 3 nodes 3-0 space 3 nodes 3-0 space 4 hodes 3-0 space 8 nodes 3-0 space
DOF: U, LY FIIJI. DOF: UK, U¥, UE DOF:  U¥, UY, UZ, DOF: UK, U¥, UE, DOF: U¥, UY, UE,
ﬁUTH ! HD:I'\" FOTE W, WY, ¥F, ROTX, ROTY, ROTE ROTX, ROTY, ROTZ LEPR L AR
! ! b, AY, BT WA, WY, W, BX, BY, AT WA, WY, W, AX, AY, AT B, oY, A
Hyperd astic Solid
Explicit Spring- Explicit Structuwral Explicit Link Hyperelastic Mixed Hyperelastic Mixed
Damper Mass U-PF Schid U-PF Schd
cgh:::ilisS O space W;SS;WE o u;“::nj:s 3-0 space HYPER:3E HYPER 32
- hide  s-L space B 4 nodes 2-D 8 hodes 3-D
OOF: UX, UY, UZ, DOF: UK, UY, UZ OOF: UX, WY, UZ D::E'Ef.l}{ wsﬁf I];;E:.I}{ ws'ﬁ’;e
FOTX, ROTY., ROTZ VY, VY, Y7, WX, ¥Y, ¥I, T T
WYX, WY, YZ, A, AY. AT BY, BY, BF BE, BY, AF
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Yisco Solid
Hyperelastic Mired Hyperelastic 5olid Hyperelastic Solid Hyperelastic Mired Fiscoelastic 5olid
U-F Soid U-F 5Sdid
A,
H
HYFERT4 HYFER 4 HYPERLE HYPER15% VISCOD$E
% nodes 2-0 space 2 nodes 2-0 space 2 nodes 3-0 space 10 nodes  3-0 space B rodes 2-0 space
DOF: UK, U¥, UZ DOF: UX, UY, UE DOF: UX, UY, UE DOF: UK, U¥, UZ DOF: U¥, UY
Theswal Peint
Viscoelastic §oid Large Strain Sobid Large Strain Sofid Large Strain Soid Thermal Mass
YISC O3 VISC 010K VISCO107 VISC 01 0% MASSTI
2 nodes 3-00 space 4 nodes 2-0 space B nodes 3-0 space % hodes 2-0 space 1 hode 3-0 space
DOF: UK, UY, UZ DOF: U¥, UY, UZ DOF: U¥, UY, UZ DOF: U¥, Uy, UZ DOF: TEMP

Thetwal Line Thetwial 2-0 Selid
Radiation Link Conduction Bar Conduction Bar Convection Link Triangular Thermal
Solid
i! / '
/ -~ 4
LINE® LIME32 LIME33 LIHE 34 PLANE 33
2 nodes 3-0 space 2 hodes 2-00 space 2 modes 3-0 space 2 hodes 3-0 space B rodes 2-0 space
COF: TEMP DOF: TEMP DOF: TEMP DOF: TEMP COF: TEMP
Axisymmetric Axisymmetric Thermal 3-D Selid
Hamnonic Thermal Hamonic Thermal
Thermal Sdlid Solid Thermal Solid Solid Thermal 8olid
A ﬂi‘
PLANE 53 PLANETS PLANETT PLANETE soLIDOT0
4 nodes 2-0 space 4 nodes 2-0 space 8 nodes 2-0 space % nodes 2-0 % nodes 3-0 space
COF: TEMP COF: TEMP COF: TEMP Space COF: TEMP
COF: TEMF
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Theswial Shel Fluid
Tetrahediral Thermal Shell Acoustic Fluid Aconstic Fluid
Thermal $ohid
SOLIDEY SOLIDU SHELL3? FLUD FLUD30
10 hodes  3-0 space 20 nodes  3-0 space 4 nodes 3-0 space 4 nodes 2-0 space B rodes 3-0 space
DOF: TEMF OOF: TEMP DOF: TEMF OOF: UX, UY. PRES DOF: UX, UY, UZ,
FRES
A xi symmetric
Thermal-Flwid Pipe Contained Fluid Contained Flvid Harmonic © ot xined
Fluid
f s T
FLUID3% FLUIDEE FLUIDM FLUID$0 FLuD$
2 nodes 3-0 space 2 hodes  3-0 space 4 nodes 2-0 space % nodes 3-0 space 4 rodes 2-0 space
OOF: UK, Uy, UZ OOF: PRES, TEWP OOF: U¥, UY OOF: WX, Uy, UZ DOF: UK, UY, UZ
Thetwial Electric
Acoustic Fluid Acoustic Fluid FLOTRAN CFD FLOTRAN CFD Thermal - Electric
Fhdd - Thermal Fluid - Thermal Solid
<] g
o \ 4
|25
R h
Y y 147
it
FLUIDT 41 FLLIDOT 42
PLAHEET
FLUID 23 FLUIDW 30 4 nodes 2-D space % nodes 3-D space 4 nodes 2D spase
2 hodes 2-0 spae 4 nodes 3-0 space DOF: V¥, Yy, ¥ . P
' DOF: FRES PRES, TEMF, ENKE, ||  TEWF, ENKE, ENDS
ENDS
Magnetic Eleitric
Thermal - Electyic Thermal - Electyic Thermal - Electric Cvent §owcce Magmetic §olid
Line Solid Shell
LINKEE SOLIDES SHELL137 SOURC 3¢ PLAME S5
2 nodes 3-0 space 8 hodes 3-0 space 4 nodes 3-0 space ¥ nodes 3-0 space 8 hodas 2-D0 space
DOF: TEWF, YOLT OOF: TENP, YOLT OOF: TENP, YOLT OOF: MaG DOF: YOLT, AZ
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TEMP

;{u;gdmtlc-!icalar Magnetic §olid Magnetic Interface Magnetic Edge Solid Magnetic-High
Frequent y
E
SOLIDIE SOLIDAY INTER113 SOLI? HF111
B rodes 3-0 space % nodes 3-0 space 4 nodes 3-00 space 20 nodes  3-D space 4 nodes  3-0 space
DOF: WA G COF: YOLT, AX, &Y, COF: AX, Y, AZ, MAG OOF: &% OOF: &X
¥
Magnetic-High Hectrostatic Solid Electrostatic 5olid Tetrahedyal L
. . General Circwit
EI‘.'EII'I.I.E]'I.C}" Hectrostatic Schid
i
HF1210 PLAHET21 S0LID 22 S0OLIM 23 CIRCUN 24
20 podes  3-0 space 8 nodes 2-D space 20 nodes  3-0 space 10 nodes 3-D space 2-6 nodes  3-0 space
DOF: A&X OOF: YOLT DOF: YOLT OOF: YOLT OOF: YOLT, CURR,
EMF
Coupled-fed Contact
Coupled -field  5ohid Coupled -field Sdlid Coupled -field Sakid Tetrahedral Point -t o-P cint
Coupled -field 5 ohid
S0LIDS PLAHE13 SOLIDE2 SOLIDI% COMTACT2
2 nodes 3-D0 space 4 nodes 2-0 space % nodes 3-0 space 10 hodes  3-0 space 2 hodes 2-D space
DOF: ¥, Uy, UZ, DOF: U¥, Uy, TEMP, DOF: UX¥, Uy, UE, DOF: W%, UY, UF, DOF: U¥, Uy
TENP, ¥OLT, MaG YOLT, 82 BY, BY, AF, YOLT TENF, YOLT, M&G
P it -t o-Ground Puoiwt -t o -Surface Point ~to -5wrface Poiwt -t o-Point Contact
- 1“‘!- h ﬁ\\
- .
H y 7N {m
!
COMTAC2E CONTAC 48 CONTAC 4 CONTACS2 TARGE163
3 nodes 2-00 space 3 nodes 2-0 space 5 nodes 3-0 space 2 hodes 3-0 space 3 nodes 2-0 space
DOF: X, Uy DOF: UX, LY, TEWP COF: VX, UY, UZ, DOF: UX, UY, UZ DOF: UK, Uy
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YOLT, TEMF
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Contact Contact Contact Contact Contact
TARGE170 CONTAIT CONTAIT2 COHTA?3 CONTA1T4
2 nodes 3-0 space 2 nodes 2-00 space 2 nodes 2-D space 4 nodes  3-D space & nodes 3-O space
DOF: WX, Uy, UZ DOF: WX, Uy DOF: WX, Uy DOF: U, UY, UZ DOF: UK, UY, UZ
Condinaton
Revilwte J ot Spring-Damper Contral N onlinear Spring Combination
¥
H
|| %*”
COMBINT COMEBINI 4 COMBINZT COMBIN2I COMBIN4D
8 hodes 3-D0 space 2 hodes  3-O space 4 nodes 3-0 space 2 nodes 3-0 space 2 nodes 3-0 space
DOF: U, UY, UZ, DOF: UK, Uy, UZ DOF: U, UY, UZ, DOF: LY, WY, UZ, DOF: WX, WY, UZ,
ROTX, ROTY. ROTZ ROTX, ROTY. ROTZ ROTH, ROTY, ROTL ROTX, ROTY, ROTZL ROTH, ROTY, ROTL
FRES, TEMF FRES, TEWP PRES, TEWF FRES, TEWP
Matrix Infinite
Stiffiess, Mass or Superelement . . .
i . Infinite Bound Infinite Bound Infinite Bound
Damping M atix wy wy ¥
7 it
L4] o
S
S
MATRIX27 MATRIZ 50 INFIHY INFIN4 INFINT10
2 hodes 3-O space 2-0 or 3-D space 2 nodes 2-D space 4 nodes 3-0 space 4 podes 2-0 space
DOF: U%, UY, UZ, DOF: &ny DOF: &%, TEMF DOF: MAG, TEMP DOF: &Z, YOLT, TENP
ROTX, ROTY, ROTL
Surface
Infinite Bound ary Surface Effect Surface Effect
=]
INFIN1T1 SURFi 3 SURF22
8 nodes 3-0 space 3 nodes 2-D space & nodes 3-O space
DOF: W&y, bX, AY, AT, DOF: LY, UY, TEMP DOF: U, UY, UZ
TEMP



