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2. 7| BEO| 2H
=

Total dis(m)=0.62954

Total dis(m)=0.26145

2 29| displacement(0.6m) 0|
SO PE 0| dEFE = = RULCL

Displacement?| £}(0.26m)O0| k
aasias oy = ULk
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5. MATLAB
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= O L-

parameter X|7d

2|—
o -
4 —
5 —
E —
7
g —
g _
10 —
11—
12 —
13 —
14 —
15 —
16 —
17 |=
18 —
18|=
20 —
21 —
22 —

aTal

a= 9.81;

svwl = BBO~107E ; &% A 151105000
syZ = BOT+107E ; & A1 51 10500NT
syw3 = 1530%1076 ;¥ & 151 A3400MT

dp = 0.31; & He| &E%
ds = 0.3, BA=EES R SR
bbb = 0.5, zHE =X

ht = 0.1; ZHE=2] FHE

hi = 3.&dr=] Zol%

1 =8.7;

l2 = 4,382 =Z2E2 =i

[ = 11+12;

ls = B.155; 2850 =%
fp = BO0xg;BALE, 2
fs = 1539=g;¥FLHE

S
%
%

A
f1 = 1738 17=g;% 1 BIS2 = T FAHE

f2 = 770.53»g;%12 P32 H2= T FA%
fl = fl+f2iexd = dAl2 FA%

wt = hb*htxh[=7050%g; ¥UL SHLE2] FHE
x = 1250 S0 FH2 MY

lt= 4% FCHz| S H%

Hk
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§mmmmm e AR D2 -3 x
fal= (fs/12*%C11+12-0,B9* [L)+F /27125 C11+12)+8%wt) /2
fhl= —(fs/ 12+ 11-0.80= 1t)+F 172/ 125 (1 1-12)-B=wt /2] fa =
fcl= fthl, fbh =
fdl= fal, foc =
fd =
R NZATIO WS AY 2 0 S0 DeiBulel Zals B---—-%  fels
fa2 = fe/ 1117011+ 120= 1= CIE+2x ) AU TTHI2) 7 C1E=2u )+ 0T E+2%0 ) A0 TE=2%) 00 FF1
fhe = —fa2= 1 1/011+12); fal
Td2 = fa2# (1 t+2%x) /(1 t-2#x) th
fo2 = —fd2=11/011+12);
et % fel
- =y £
me = Ts<([1-0, 80~ L3+ 1= 1-C[1+[23/20+Tp= 11, Fa?
ma=|t/2=(fs+f | )+ t=Brwt+fpx( 1t/ 2+x)-(fo+tfci= |t
mb= ma.: fhe
mbar =(fa-wtl*cos(pi/Bl*hl+wt*cos(pi/Bl*hl|/2; fe =
ff =
H-——— MY fg =
te=1t/2x(fs+f|)+fpx (1 £/24x)+ | tx(fa—Fh); fh =

(fe/ 125011+ 2-0 85~ [ E)+F 172/ 12 C11+12)0/2;

==(fs/12*x(11-0.85* [tJ+f [/2/12% 01 1-1221/2;

= ff1;
=fel,

=fad,
=fh;
=fcd;
=fd2;

fel+fel,

ff

+f2;

fol+fod;

th

1
1
1
1

+the

Load
Moment
Torque

X
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RE-——-F20 & 2= FFE a.b.el SE€----%%
A== bar——---- %
h-——a———% stress_fbar = fbar/(hb*ht);
stress_ma = ma*32/pi/de”"3, stress_mbar = mbar*hb/2/(htxhb™3/127;
stress_va = dxfa/(3*pixdp™2/4)) von_bar = sart{(stress_fbar+stress_mbar)™2);

von_a = sqrtistress_ma 2+3*stress_va 2),
% safety factor®

St safetv_al=svl/von_a,
Stress

e safetyv_ad=svd/von_a,
safety_ad=sv3d/von_a,
stress_mb = mb*32/pi/dp”3; safetyv_bl=sy1/von_b; Safety factor
stress_vb = dxfh/(3*pirdp™2/4) ] safety_bZ=sy2/von_b;
von_b = sartistress_mb™2+3*stress_vh™2) ) safetyv_b3I=swi/von_b;
safetyv_el=svl/von_e,
h———e——% safety_ed=svd/von_e,
stress_fe =fe/0.000486; safety_ed=sy3/von_e;
stress_me = mex1076/309%150/1073; safety_barl=svl/von_bar;
stress_te = tex0, 0252/0(309+644)/1076) safety_bar2=svZ/von_bar. ""'/kr
safety_bar3d=sv3i/von_bar: J__J_
von_e =sqrt{(stress_fetstress_me) "2+3*stress_te”2); PyeongChang 2018
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8. Parameter 2} Result £}

tH dp 0.3100 Hig 287450404 (1 stress_ma 1.1182e+08 ] safety_al 5.1843

ds 0.3000 H g1 187860+ 04 H stress_mb 1.1182e+08 HH safety_a2 7.2133
EH 1 1.7057e+04 1 fg2 -9.9583e+03 H stress_mbar ~ 1.1516e+08 S safety_a3 14.2121
EH 7.3589e+03 o th 5.3013e+04 H stress_me 1.0614e+08 (- safety_b1 5.1865
% ::1 ﬁgg‘;:gg % ;: ; f.iigmgj % stress_te -6.0807e+06 % safety_b2 7.2164

' e+

fa2 47909403 == : stress va 2.1276e+06 safety_b3 14,2182
% th 5 4903e+04 % ;L i;;; Oe+04 E stress_vhb 9.6988e+05 E gafetj.r_har'l 49843
H fb1 5.8222e+04 Hie e oBes 04 H sy 580000000 - safety bar2  6.9351
HH fb2 -3.3194e+03 Hq 08100 EH sy2 807000000 [ safety bar3  13.6639
£ fbar 6.0220e+04 Hhb 05000 HH sy3 1.5900e+09 [ safety_ef 2.9623
e 4826404 Hhi 5 te -2.2996e+05 - safety_e2 41217
%E; Fyvmagpad H ht 0.1000 EH von_a 1.1188e+08 FH safety e3
H 13'002%05 ms 14 H von_b 1.1183e+08 HH stress_fbar 1.2044e+06
HH fd1 11565e+05 ms ) 9.7000 [ von_bar 1.1637e+08 ] stress_fe 8.9365e+07
HH fd2 14373e+04 2 4.3000 Hivon_e 1.9579%+08
Hfe 43431e+04 s 6.1550 FH wt 1.9252e+04
[ fet 3.8640e+04 ot 4 FHx 1 _k
] fe2 47909e+03 i ma 3.2703e+05 | |
L ff -2.2106e+04 o mb 3.2703e+05 —_—
HH 1 -18786e+04 L mbar 4.7984e+05 PyeongChang 2018
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Domain element statistics
Mumber of elements: 138521

Minimum element quality: 2.722E-4
Average element quality:  0.4808
Element volume ratio: 1.58E-6
Mesh volume: 461.6 m?
Maximum growth rate: 5.893
Average growth rate: 2.082

Element Quality Histogram

- CATIAE 0| &3} import

- g2t (average element quality) 7}

20iX= =X &

Hk
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Simplitied modeling for A point

[

HETXE 2L 27 Ho2 W
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Simplitied modeling for B point

-ORH7FR| 2 202 glof D point
load 2 HZH

-C beam 2| 8 A= 2|3l modeling
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Von Mises[Mpa]
~ ~l ~ ~ ~ ~ ~
w N (Oa] (o)) ~ 0] O
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~
filiry

meshl

JH

Mesh 0f [[}Z2 F2HE 9

mesh2

Mesh

ol

mesh3

Matlab 4} = 80.6Mpa (analytic)

Meshl. Comsold} = 73.8Mpa

Mesh2. Comsol £} = 74.8Mpa

Mech3. Comsol ¢t = 78.9Mpa

- Mesh £ HustH LY
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Settings
Point Load

Label: Point Load 2

Point Selection

=H2. Ioadg\ﬂ X=

Selection: I Manual

- |

Active

=4 Owverride and Contribution
=4 Equaticn
P Coordinate Systerm Selection

Coordinate systern:

B354

@1+

[ Global coordinate system

e Force

Fe [ User defined

o
o

-5886

N <

Messages

55

Progress
=% %

Log

el FA| Fs(=15098N) 1t & 7t==2| FH Fp(=5886N) = ol &ot= &0 point load 2 ALt e
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X=0

Settings

3D Plot Group

on Plot
Label:  Stress (solid)
¥ Data

Data set: | Cut Plane 1

Title

¥ Plot Settings

View: | Automatic
U1 Show hidden entities
O Propagate hiding to lower dimensions

Plot data set edges
Color. | Black

Frame: | Material (X, Y,Z)

¥ Color Legend
Show legends
[ Show maximurn and rminimum values
Position: Right

Text color; | Black

Number Format

JEl

LlrapPnics

aafy LrxkEDA0 @0 @&

Surface: von Mises stress (N/m?)

L4

L.

Messages Progress Log Evaluation 3D

B eMERes | \TeENBEE-

X y z Value
-2.4550 -1.3200 6.6032|6.7630E8

Matlab g} : 65.7Mpa

Comsol £} : 67.6Mpa

I von_e

6.5785e+08

Ek
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X=2

@Rl L-uz:EEN Do @

JEl

Surface: von Mises stress (N/m?)

Matlab £} : 59.8Mpa

Comsol 4} : 56.2Mpa

L _J T W=FE 0 EF Dol 1 S 1 fd " el S
—

| von_e 5.9840e+08

Messages Progress Log Evaluation 3D k
Y Res | L\ T MBS H | |
x y z Walue PyeongChang 2018
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X=-2

Surface: won Mises stress (MN/mM3)

Matlab g} : 72.6Mpa

Comsol g} : 71.8Mpa

i von_e

Messages Frogress Log Evaluation 3D

fed 2o [Rg 28 29 oss YW W = H By —= B ~

X v z Value k

-2.4550|-1.3084 6.5998|7.1832E8 | I
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