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part2  HIF|E 2& SISt A|AF - AL Zaf

TAzH
£ & (km/h) 100 2I2(N)
M2|8HE (m) 80 HE 4274691
217t £ (m/ss) 9.645062 S5 3441358
XA 2 (ALHER
2 H[ 0] A (m) 2.8 SHS(N)
EE(m) 1.6 W.f(in) 1676.11
EFO|O] EtE(m) 0.225 W.f.(out) 7019.474
3 H(kg) 1600 W.r(in) 1349.359
FASH(m) 0.5 W.r.(out) 5651.057
SESHHE%) 446
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ez Assumption

1. Assist arm & Upper arm
- FE FYd 9@ A%, 4EFYS AY

‘ truss
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PART.2 Arm == A4

% My (o Liy F)+(Lyy Fiz — LizFry)=0
Z Mly : ('ﬁ leFs)"'(lele - blelz)zO

/ZF,C CFeqx t Eieyx + Fiyy + Fryy = 0 \
Y F,

: Fpeqy + Byeyy + Fiy + Fryy —CF =0
C e By, +F+F +W=0

— Tazlayly + tuyyeuz By — Myzeuy by + 1eyFry — 1igFey + 11y Fiy —11,Fy —CF XR =0

Z My : razeaxFa - raxeazFa + ruzeuxFu - ruxeuzFu + rtthx - rthtz + rlZle - rlelZ =0

Z Mz : raxeayFa - rayeaxFa + ruxeuyFu - ruyeuxFu + rthty - rtyth + rlely - rlyle =0 /
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Arm =3 A, -

f EE) u=K'f

Ku =

K
A/ Fs Fa Fu | F.Ix l Fly | Flz F.tx F.ty Ftz
T 0 0 0 0 0 0 0 1 0
=oot ooie Y 0.59568 0 0 0 -0.118  0.9928 0 0 0
7% 0 0 0 -0.9928 0.0228 0 0 0 0
X 0 -0.0935 -0.0265 -1 0 0 1 0 0
& Y 0 -0.9779 -0.9994 0 -1 0 0 1 0
e 7 0 -0.187 | -0.0223 0 0 -1 0 0 1
X 0 -0.11468 0.13364 0 -0.132 0.077 0 -0.052 -0.201
DHE W 0 -0.00655 -0.0035 0.132 0 0.101 0.052 0 0.521
Z 0 0.09157 -0.00204 -0.077 -0.101 0 0.201 -0.521 0
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PART.2 Arm =3 AH4F - A A ZD}

f u

input (218 % 5I5) output (£3)
0 F.s -8508.4
0 Fa -1202.34
0 F.u -884.656
0 Flx |-31.6819
203 | 344136 Fly |-1381.47
St5 | -5651.06 F.lz 49414
BHE | 774306 Ftx |-167.544

0 F.ty 0
0 Ftz |-954.225
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PART.3 Comsol= 0| 2%t M _ assist arm

I

¥ Force 0.257 2
Fo | User defined v 0.27]
-Fa100 X 0.15|
N
0 y 0.17]
v Force 0-05')
: © 9,
Fo | User defined 0.051
Fa100 X -0.17]
N
0 y 0.15
Spring type: -0.27]
Spring constant b |
0.25 1, T T T T T T
K 0 -0.2 0.1 0 0.1 0.2 0.3 0.4
ki N/m
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- 240 QE 7

= wiatenar
omponent 1 fcomp7)
£ Definitions
Geometry 1
i Materials
= Truss (truss)
%5 Linear Hlastic Material 1
£ Cross Section Data 1
B Straight Edge Constraint 1
' Free 1

Initial Values 1

£ Spring Foundation 1
= Point Load 1
! Point Load 2

A Mesh 1

tudy 1

esults

t Data Sets

% Derived Values

Selection: | All boun

Active

Override and Contribution
Equation
v Cross Section Data

Area:

A pit3/4RA2
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Comsol= 0| 8¢t &

A HOME venmimons

S

M — assist arm

wseometry wiarenars

rnysics mesn Stuay resur
A B o- @ Component 1 (comp1) = — e 1 solid Mechanics (solid) = | Builc
\ - Add Component ~ — - 41 Add Physics A Mes
Application finitions || Geome srials
pRllcath Definitions | Geometry | Material
Application Maodel Physics Me
Model Builder Settings >
— = - Tt OEL =E - parameter
4 @ sylinder.mph (root) ~ Parameters
4 @) Global Definitions
"
" Parameters Name Expression Value Description
(8 Materials " 001 0.01
4 W Component 1 fcompT)
—_— L 0.2566 0.2566
= Definitions
Fa100 -1202.34 -1202.3
Geometry 1
A Fa0 631 631
0.17
0.05
| x107
‘ s
| SRS
-0.05 R
-0.1
-0.15
-0.2
x107
-0.257]
X
m?
-0.3
Y z
A acH
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PART3  Comsol= O| 2%t =M - trailing arm
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PART3  Comsol= O| &%t =M - trailing arm

- Rf Rl HBKE)O| M2 HakmEzy B

21077

steel
FA kg [HEE (mm)
Hab1 | 15469184 0.2
=Hab2 | 16205184 0.17
a3 [1.79742208 0.16
Al
FAH (kg | A& (mm)
a1 1052401861 0.58
a2 1054895061 0.51
FH4H 3 | 0.60887673 0.46
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Comsol= 0| &%t

[ —

5 o] xS

742l (Shock absorber)

=
s

— bending
1 0. 03

M — Lower arm




PART.3

Comsol= 0| 2%t &

— Boundary

S
a1

— Lower arm

Fixed Constraint
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PART.3 Comsol2 0|&8¢2F &M — Lower arm

— Critical Point

0.4
}‘y

Messages Progress Log Table 5

M HEEASE2. YT EIRG B~

von Mises stress (MPa), Point: 12 von Mises stress (MPa), Point: 26 von Mises stress (MPa), Paint: 42 von Mises stress (MPa), Point: 54
151.81 |126.92 [77.759 152.69
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PART.3 Comsol2 0|&8¢2F &M — Lower arm

= ¢
A oo =
FA(kg) | Stress_critical(Mpa) FAl(kg) | Stress_critical(Mpa)
g1 4.14 113 g1 4.13 95.5
g2 35 152 g2 3.51 123.7
3 g3 2.31 394 A3 2.31 315.5
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