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1. Introduction

1.1. Purpose and Scope
HIRZEHR YT 7 b7 =7 & LT COMSOL Multiphysics (Ver4.2)Zf|H L7zt — KU 7 D
PR AR BN R BRI DR T 15 2 AR I Tk R 2,

1.2. Applicable Documents
® “Finite elemental analysis of heat links for LCGT ”, Y. Aso, JGW-G1000108-v4

1.3. Version History
® 14/11/2013, v1, initial release by T. Sekiguchi

2. Calculation Method

2.1. Abstract
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2.2. Setting
LIF. b= MY UV RiEBEGHEE T LV OBE Tk 23T 2,

(1) Model Wizard & ¥ 3D Z 3R L, Structural Mechanics (#41&/175) DOH 726 Beam % i3
9%, Study Type I Frequency Domain %3R3 %,

(2) Geometry & L T Parametric Curve Zi®{R L, B4 a, A2 b & LTXF ALY
v 7 fift % x = a*cos(s), y=0, z=-b*sin(s) L X ET D, RO F 0% (,0,0) & LT
i s DN FEAR RS R D K9 129 5 (Fig. 2),
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(3) Beam @ Elastic Material Mode (Z3 T, Specify 7* 5 Young's modulus and Poisson ratio
Zi®INT 5, Material IZTY 7KUY U - BELZRETDH (M7 LvInsr—4 .
E =70 [GPa], v=0.34, p = 2.7 [g/cm3])



(4) Cross Section Data {233\ T Cross Section Definition % User defined & LLLF 23X ET 5,
Area: Nwd?/4
Moment of inertia about z(y)-axis: Nrd*/64
Distance to shear center in local z(y) direction: 0
Torsional constant: Nmd*/32
Bending stress evaluation points: From specific points
Evaluation points in local system: (d/2,0), (0,d/2), (-d/2,0), (0,-d/2)
Torsional section modulus: Ntd3/16
Max shear stress factor in z(y) direction: 4/3

(5) Section Orientation (233 T orientation vector Z&4R L. (0,1,0)% 17— /L738 y $illlZ5%
T %,

(6) Point Mass 2B L & — kU > 7 WdnlZE & M(~1e8)3 L UMEFEMEE — X 2 b Iy, Ly,
Iz (~1e8) & X ET Do

(7) Point Load A iBA0 Ui, 1\ ZHHREN 2 12 5, sRfiliREI 212 2 5 2 8R4 5 /37
A—H cex ZVERL L. cex=1, 2, 3 DRFIZEINZEILX, y, z (ZHRGIREI N D X 9 $kl%
ANJ1% % (Fig.3).
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rho_al 2.7[g/cm~3] 2700.0 kg/... density
phi_al 1¥104(-2) 0.010000 loss angle » Override and Contribution
A N*pi*d~2/4 7.8540e-0... area » Equation
I N*pi*d~4/64 1.96359e-1... Mol of area
] N*pi*d~4/32  3.0270e-1... polar Mol of are ~ Coordinate System Selection
Zp N*pi*d~3/16  3.9270e-1...  torsional sectior Coordinate system:
M 1e8[kqg] 1.0000e+0... mass ’Global T v]
Icx 1e8[kg*m~2] 1.0000e+0... Mol
g 9.81[m/s~2] 0.8100 m/s2  gravity constan ~ Force
50.000 kg real mass 3 Paint load:
1000.0 N
oN Fp ’User dfﬁned v]
0N e fexae X
<z fexy ¥ N
L fexz z
NS

Fig.3 s@il#REh D% E

(8) Mesh @)Y J5 & L T Free Quad % 4R L LL T @ Distribution Z 5% ET 5,
Distribution property: Predefined distribution type

Distribution Method: Arithmetic sequence



Symmetric distribution 33 & OY Reverse direction |25 = v 7 # AiL 5, Z AU &Y il
NN A > 2 B E T E S (Fig4).
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(9) Frequency Domain A ¥ 7  CEEEAT v 7 RET D,
10 {range(fmin,(fmax-fmin)/(fstep-1),fmax)} & L T/X7 A —4% |=C fmin, fmax, fstep %
ERERTEDLIIITLTEHBL EENLFE LT,

(10) /3T A —& Z k> TIriEREA Hhle 9~ 4 151X Parametric Sweep 2 3%,

(11) Global definition (23N TLLF @ variable Z & &9 %,
omg = mod1.beam.omega
acc = mod1l.beam.u_ttx*(cex==1)+mod1.beam.u_tty*(cex==2)+mod1.beam.u_ttz*(cex==3)
kspr = -acc*M”"2*omg”" 2 /fex
tf = acc*M/fex*M/Mr
kspr: t— kU > 7 O FERNTIEL D JE B A7
tf: 'H&EMr O~ A& T 7eHa0oe — ) o7 OIRENREREE

(12) #HEEFETT 5,

(13) #EH1Z 1D Plot Group Z BN L. y-axis data & L C abs(tf)<° abs(kspr)72 & &2 A I LT
B DAEHIE LI XA E L D AR B AR AF 72 £ % 71 v~ 3% (Fig.5).
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