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1. Introduction

1.1. Purpose and Scope
HIREFfEHTY 7 v 7 =7 & LT COMSOL Multiphysics (Ver4.2)ZFfIH L7-t— kU > 7 D
B AR B R R R O R R L2 AR TR %,

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

1.3. Version History
® 14/11/2013,v], initial release by T. Sekiguchi
® 15/11/2013,v2, add “damping” setting

2. Calculation Method
2.1. Abstract
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2.2. Setting
IR, b= MU o 7 nEZBEGHR T VOME T Z AT 2,

(1) Model Wizard & ¥ 3D Z3#&R L., Structural Mechanics (#§17%) O 5 Beam % 3%
9%, Study Type i Frequency Domain % EiR9" 5,

(2) Geometry & L C Parametric Curve Zi8&{R L, 1% a, WP EZb ELTNT AR
v 7 Wi % x = a*cos(s), y=0, z=-b*sin(s) &L X ET H, XK OH.LE(a,00)E LEFHD
Uit s DN FEAR SRR S 9 129 % (Fig. 2),
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Fig.2: Geometry

(3) Beam @ Elastic Material Mode {235 T, Specify 7> 5 Young’s modulus and Poisson ratio
Z®INT 5, Material IZTY 7 RU Y U BEEZRET D M7 LvI0Tr—4 .



E =70 [GPa], v=0.34, p = 2.7 [g/cm3])

(4) Elastic Material Mode |~ Damping % 18/ L, Damping type 7*5 Isotropic loss factor % 3
RT %, Material IZTRRAT U NVERET D (FiTr /LI & LT =100 Z1KE),

(5) Cross Section Data {233\ >C Cross Section Definition % User defined & LA F &% ET 5,
Area: Nttd?/4
Moment of inertia about z(y)-axis: Nd*/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: Nttd3/16
Max shear stress factor in z(y) direction: 4/3

(6) Section Orientation {233\ T orientation vector Zi®&R L, (0,1,0)% 72— /L7¢ y fill |2 5%
ET 5,

(7) Point Mass Z B0 L & — ~ U > 7 [l 2 & M(~1e8) 36 L UEHEMEE— A & b Iy, Ly,
Iz (~1e8) R ET D,

(8) Point Load Z 3B/ L 1 IZHRHIIREN 2 N2 2, MREIIREN 2002 2 5 1M Z28IRT 537
A—% cex ZVERK L. cex=1, 2, 3 DRFZZNZEIL X, y, z [ZHRHHEEN N 5 X 5 X%
ANJ1% % (Fig.3).
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rho_al 2.7[g/cm~3] 2700.0 kg/... density
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(9) Mesh @)Y F5 & LT Free Quad % &R L LL T @ Distribution Z 5% &7 5,
Distribution property: Predefined distribution type
Distribution Method: Arithmetic sequence
Symmetric distribution 3 & OF Reverse direction ([ZF = v 7 & AL 5, ZAUZ LD ilisgic
FIZAN A 3 2 R E T & 5 (Fig4).
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(10) Frequency Domain A % 7 ¢ CEEAT v 7R ET D,
10~ {range(fmin,(fmax-fmin)/(fstep-1),fmax)} & L T/X7 A —% [T fmin, fmax, fstep %
EETELHECLTELS LENLTELLT U,

(10) /3T A= Zdlk > TR %z ik~ % Ifld Parametric Sweep Z M4 %,

(11) Global definition {23V CTLL F @ variable % 5% E 7 5,
omg = mod1.beam.omega
acc = modl.beam.u_ttx*(cex==1)+mod1.beam.u_tty*(cex==2)+mod1l.beam.u_ttz*(cex==3)
kspr = -acc*M”"2*omg” 2 /fex
tf = acc*M/fex*M /Mr
kspr: & — U > 7 OFENTHELD B LUK A
tf: H& Mr O~ A2 a 0 e — U 7 OIRERERER

(12) #HEEZFTT 5,

(13) #&5:Z 1D Plot Group #iBJ1 L, y-axis data & L C abs(tf)X° abs(kspr)7z &% A ) LT
(BB DX R E B O JEW AR AF 72 £ % 7'v v 4% (Fig5),
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