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Degrees of Freedom

UX, UY (KEYOPT(3) # 6)
UX, UY and ROTY (KEYOPT(3) = 6)

o PIAE AT LLAE IR FL 7 HE R A5 B JE HE AN Bl fE

uT Total strain energy [8] 1
SENE Sum of elastic and dielectric energies (UE + UD) [7] 1
DENE Damping energy [7] -1
KENE Kinetic ener gy [7] 1
P:X, Y, SUM Element Poynting vector components (X, Y) and vector magnitude [7] -1
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Figure 222.1: PLANE222 Geometry
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Hi50: SOLID185, MPC184, COMBIN14 66.49 66.49 66.49
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Example: a Y4 arch with two ends fixed, under transverse pressure

2020 R2

2021 R1 shows robust
nonlinear convergence with
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BEAM(2021 R1) Ref. inclusion of consistent stress
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Fig. Comparison of predicied gear tooth crack
propagation paths with experimental results,
P=predicted, E=experiments (Ref. 24). (aym,=3.3,
(b) m=1.0, (c) m,=0.5.

jed tooth load,
Al e Region of initial

Crack path

Fig. 5. Effcct of initial crack location on erack
propagation path, m,=1.0, 1) 6,=68°, 2} §,;=73",
3) 8,=78", 4) 6,=83°, 5) 6,;=88", 6) 6,=04",

T) 6,=99°, 8) 6,=104°,9) 6,;=109°, 10) 8,=114°,

6,=1207 .. . . . . .
v Lewicki DG. Gear crack propagation path studies-guidelines for ultra-safe design. NASA/TM-2001-211073, ARL-TR-2468
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I
! IMITIAL IWPUT
!

| #CREATE . $test_nameX_ini,dat

fhatch

foonfig.noeldb.1 | force off writing results to databasze
#get,_wallstrt . active..time wall

I AMSYS input file written by Horkbench verszion 2020 B2

focom,.-—— Data in conzistent MMM units, See Solving Units in the help system for more information,
funit=s-MPA

Snopr

fub.file.start I =zignify a HE generated input file

fprep’
I Turn off shape checking becausze checks already performed inzide WB mesher.
| See help system for more information,

SHPP .. OFF ., MORARM
NN Ny D 57 N S > i TR
ET,101,187 T GH I VU AR BT TEAHIRNLADIS A b s g B o2 A
fnolist
foom #=szxxxxxxs Modes for the whole assenbly sxxxxxssszx
nblock, 3, 2613
{1i9,3e20, 923
1 1,559999564E +011 1.000000000E+01 -2, 000000000E +01
2 1, 999999555 +011 9,999999776E+00 -1, 999999955E +01
3 1, E00000000E +011 1,428571429E+01 -2, 000000045E +01
4 2, (0O000000E +01 1.428571397E+01 =2, 000000000E +01 ,
5 1, B00OC000CE +01 1,000000022E+01 | =1,600000000E +01 v igur sl R Sty user
nlmesh.nlay. 2,100

rnlmesh.gtol, . -1

nlmesh.srat.1,.1,

foom, #=ssssisxxzx Cregte Honlinear Adaptive Feguon "Honlinear Adaptive Fegion' ssssssxissxs
ezel,.all

cmzel.all

nlad. CHMHLADZE0 . add . box . K ZRange . —20, 000000021 000000, 10, 000000 .41, 000000 . —20 , Q00000 .21 , Q00000
nlad. _CHMHLADZE0 .on,. . - —2,.0, 0000001 ,0000003,101
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Figure 1.3: General Tire Analysis Workflow

Mechanical APDL 2021 B1 | Tire Analysis Guide

Yoz
Contents
expand/collapse all 1
581 up 3 2-D axisymimetric tire model, 58t up & 3-D tire model
1. Introduction to Tire
Analysis *
Perform a static analyss for the rim-mounting Perform a static analysis for the rim-mounting
2 Tire Analysis Features and process on the 2-D tire model process on the 3-D tire model
Limitations |
3 M d I. T. .-':". | - Continue the same static analysis to simulate the Continue the same statk analysis to smulate the
- Modelng a lire Analysis inflation of the 2-D tire model inflation of the 3-D tire model
4. Performing a Tire Analysis l
- Convert the 2-D tire model into a 3-D thre mode] |
5. Example Tire Analysis and rebalance the solution automatically
PRINT PAGE
Chapter 1: Introduction to Tire Analysis
- Continue the static analysis for the footprint |
A complex vehicle subsystem, the tire plays a crucial role in vehicle ride and handling performance, affecting accelerating, braking, cornering, and other maneuvers. Simulations i p—
. . . . process on the 3-0 tire model
using a robust, accurate tire model help engineers to predict the mechanical response of vehicles under various operating conditions

Numerical analysis of rolling bedies is a complex task due to the dynamic effects, loading conditions, and material properties involved. Standard transient approaches starting
directly with a 3-D tire model, although practical, require significant computational resources

Perform a steady state analysis to simulate the tire
rolling of the 3-D tire model

1

Continug the steady ilate analysis to simulate free
redling and corming of the 3-D tire model

Figure 1.1: Tire Model Rolling Over a Flat Surface
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i FH B — 13 3 1) B B H J3 bisection:

- Structural (displacements, rotations)
- Thermal (temperatures)
- Electric (voltage, current)

o HahH TR ]
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- FREBES AT Y FHHHT, £ B 5% FH I AR 4 5 vk

RSYMM,,, CYCLIC View Factor Time Solve Time
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2021 R1 82 126
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