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< Preparation / Installation

1) Install the Modeling tools from the below URL ;
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=3729

[ns?gfur Cosmic Ray Research JGW-T1503729-v1

University of Tokyo [ DocDB Home 1 [ Unload Document ] [ Reserve Mumber 1 [ Search ] [ Recent Changses 1 [ Public Site 1 [ Help ]
Suspension rigid—body modeling tool in Mathematica

Do cument #: Abstract: Viewable by

JEW-T 15037291 This is a suspension modeling tool built inWolfram Matherrstica. You will need Mathematica later than version 7. To start the program, unzip
Document type: the attached file and execute ‘startSUMC OMN.AE inthe top directory. The user manual is to be added soon. Public d

T * Public documeant
Submitted by Files in Document: JGW-T1508728-v1

Takarori Sekiguchi Modifiable by
Updated s ifia -

Takarori Sekiguchi * sumcon 13 2zip (62 MB)
Document Created: * admin

24 Jun 20 5, 06:30 i o ulleed)
Contents Revised: Get all flles as targz zip. HEoE

24 Jun 20 5, 08:30
DB Info Revised: Topics:

24 Jun2M 5, 08:30

o Detector Seismic [solation
Create a new version s Activity KAGRA
Change DB Info o [Detector Suspensions
Username: e
o Takanori Sekiguchi

Password:

Watch Document

[ DocDBE Home 1 [ Upload Document | [ Reserve Mumber 1 [ Search 1 [ Recent Changes 1 [ Public Site 1 [ Heln ]

ocDB Yersion 8.7 0, contact Docoment Database Administrators




< Preparation / Starting program

2) Start program

i

FTEF—Zax
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EE=:GS
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. save

¢ BRIEAD A
8 Sv0-F . HeatLink
L BiFETRLESR . matlab
B AT | matrix
J mod
M pC , plot

~
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startSUMCON.nb

<< "mod /start.m"

2015/09/16 15:28 J7AIl. TS —

S I

SUMCON Exective File

You can start SUMCON by execting following program by Shift + Enter.
hialee sure that module file directory "mod” is in the same directory where this notebool: exists.

SetDirectory [HotebookDirectory [1]: Shift + Enter

|/# startsumcon.ne ¢ |

=
Dou

l..ll'll_-l..ll‘l.l.ﬁ' I

lec

Tick here

SUMCON Version:1.32

\EQM?‘Q!}{ in Mathematica Q J About SUMCON

(=)

New Model Save Model

Load Model

Model Construction | Calculation Result | Export Model

Step 1. Registrate Rigid Bodies

Version Info

typeAproto_160324_TMspr_wolIMeddy.m

The interface screen is open.

1-1 Body:
Set Body Names GMD MNarme M [kq] Isox [kgm2] Iyy [kgm?2] Izz [kgmZ2] Shape

O g 0 0 0 0 Doughnutly]
L= FO 474 60 120 60 Cylinder[y]
Sef Mass & Mol MD 18 0.72 1.49 0.72 Doughnut[y]
1-3 SF1 104 4.4 7.3 4.4 TruncatedCone[y]
Set Body Shapes SF2 a0 4.1 6.4 4.1 TruncatedCone[y]
1-4 SF3 87 4, 6.4 4, TruncatedCone[y]
Set Initial Position BF 84 4, 6.4 4, TruncatedCone[y]

PF 61.5 2.4 3.8 2.4 TruncatedCone[y]




< Preparation / Load a model file

2) Load previous file

O N SUMCON Version:1.32
spension odel struchor in Mathematica Q About SUMCON Version Info
(=)

New Model I Load Model i Lezs [ziz
Load Model
Model Construction | Calculation Result | Export
. __ . File Name:
Step 1. Registrate Rigid Bodies
150728_TypeBl_Proto Load Cancel

1-1
141022_Preisol Prof 5

Set Body Names ~Preisolatpr_Prototype.m 2) PUSh here .
L= 150728_TypeBH_Proto.m
Set Mass & Mol

MO EXarm.m
1-3 SF1 IPmodel. ) i
oo e o 1) Click here

MultiSAS_forplot.m

1-4 SF3
" " BE payload_prototype 140918.m
Set Initial Position PE Preisolator_Prototype.m

Sub¥CryoPay.m

Sub¥PayloadProto.m

Sub¥PreisolatorProto_LF.m

Sub¥PreisolatorProto.m

TypeA¥130305_TypeA.m

TypeA¥130705_myTyped.m
typeA150920%150020_TypeA_Proto.m
CypeAl50920¥150920_TypeA_Proto_woHL-TMspr.m
typeA150920%¥150920_TypeA_Proto_woHL-TMspr_weakIMeddy.m

FronaA1EANTINAYY SANTN Tirmnd Deada wenldl Thcrne semmddu e TR on 7




< Preparation / Save a model file

2) Save the model

spension odel

New Model

clic

1-1
1-2
1-3

1-4

CO N in Matlematica

structor

Save Model typeAproto_1603]

Model Constru CtIOI'I

Set Body Names
Set Mass & Mol
Set Body Shapes

Set Initial Position

Calculatlon Result | Export Model

Step 1. Regisirate Rigid Bodies

SUMCON Vel
About SUMC

Body:

GND Mame M [kq]

o g 0
FO 474
MD 18
SF1 104
SF2 a0
SF3 87
BF a4

61.5

PF

&

Save Model

File Name:

TypeB1¥150726_TypeB1_Proto

1) Write or se

141022 .Pf ialator _Prototype.m

150502_ @AM

150728_TypeB1_Proto.m
exam.m

IPmodel.m
MultiSAS_forplot.m
payload_prototype_140918.m
Preisolator_Prototype.m
Sub¥CryoPay.m
Sub¥PayloadProto.m
Sub¥PreisolatorProto_LF.m
Sub¥PreisolatorProte.m
TypeA¥130305_TypeA.m
TypeA¥130705_myTypeA.m
typeAl50920¥150920_TypeA_Prote.m

typeA150920¥150920_TypeA_Prote_woHL-TMspr.m
typeA150020¥150920_TypeA_Proto_woHL-TMspr_weakIMeddy.m

Foona A1 EANINYA AN Tirmaf Meada e

Save Model

lect

eIl ThArme 1

2) Push here

e TR

I

100% =~




<* Model construction
1) You should registrate suspension parameters as follows.

i* SUMCON Version:1.32

SUMCON Version:1.32

SUMCON in Mathematica Q About SUMCON Version Info

spenstan odel  struclor '
-

New Model Save Model  typeAproto_160324_TMspr_wolMeddy.m A s I fi n i ti n

Model Construction j§ Calculation Result | Export Model

Step 1. Registrate Rigid Bodies

1-1
Set Body Names M kgl Tex [kgm2] Tyy [kgm2] Izz [kgm2] Shape
0 0 0 0 Doughnutly]

1-2 474 60 120 60 Cylinder[y]
L EEE L O 18 Doughnutly] ( )
1-3 104 4.4 7.3 4.4 TruncatedConely] . ,
Set Body Shapes 30 X 6.4 4.1 TruncatedConely]
1-4 a7 . 6.4 4. TruncatedConely] | ;
a4 . 6.4 4, TruncatedConely]

Set Initial Position
3.8 2.4 TruncatedConely] ] y 4

Step 2. Set Connection

Set Material Properties Wire: P T

2.1 Name Material
Sat Wires FO-MD-1 Maraging Steel . .

FO-MD-2 Maraging Steel . . X
-2 FO-MD-3 Maraging Steel

Sat Vartiral €nrinac ——— e - R R
> Z ,

100% =




<* Model construction / Step 1. / Set Body Names

2) Set suspension names

*

SUMCON in Mathemaiica
spenstan odel  struclor

SUMCON Version:1.32

Step 2. Set Connection

Wire:
Name Body1

2-1

New Model Save Model Registrate Body Names
Model Construction} Calculation Result ND Name GND Name GND Name GND Name GND Name
Step 1. Registrate Rigid Bodies g D F D MD D SF1 I:l SE2
11 ] SF3 O BF O PF O RMario ] Mario
= Body Names ] IRM O IM ] RM [] ™ L
Set Mass & Mo [l Q\i ] ]
O O . O O
Ti“""'f"a’“ - - 5 Objectstouched onground
Sat Initial Position
should be checked here.
Save Cancel

Body2 Material L [m] O [mim]

Sat Wires FO-MD-1 FO
FO-MD-2 FO
= FO-MD-3 FO

Sat Vartiral €nrinnc —_—m— ——
£

MO Maraging Steel 1.5398 2.
MD Maraging Steel 1.9398 2.
MD Maraging Steel 1.9398 2.

2) Click “save”, otherwise, the registered information is vanished.



] If the inertia has non-diag elements,
< Model construction / Step 1. / Set Mass&case click the “Off-diag”.

e [
3) Set Masses and Moment of inertia Registration page is open. \
™ * 1-2 Set Mass & Mol = e \\
SUM Set Mass and Moment of Inertia
\ggﬂgqu” in Mathemaiica Q._, Abol 1 Matrix
Copy Paste Mass Iyy I Matrix v Off-Diag
New Model Save Model typeAp, paste 0 0 Off-Diag | x ¥ z
Model Construction || Calculation Result | Exg e 120 Off-Diag -~ * - . :
. ¥ 0 120 0
y » ) Paste - 1.49 - Off-Diag
Step 1. Registrate Rigid Bodies z 0 0 60
Paste 4.4 7.3 . Off-Diag v OffDiag
— a0 4.1 6.4 . Off-Diag v Off-Diag
Set Body Names 87 4, 6.4 . Off-Diag v Off-Diag
= BF B84 4, 6.4 . Off-Diag v Off-Diag
Set Mass & Mol

p— PF 61.5 2.4 3.8 . Off-Diag

Set Body Shapes RMario 20.54 0.5022- 0.8413- - Off-Diag
1-4 Mario 21.07 0.1593- 0.3015- - Off-Diag

Set Initial Position
IRM 20.82 0.3353- 0.6379- - Off-Diag

™M 20.67 0.0933- 0.1653- - Off-Diag
RM 22,91 0.3961- 0.3611- - Dff-Diag
™ 22.88 0.1115- 0.1135- - Off-Diag

Step 2. Set Connection

Set Material Properties|

sve| [ane|  Registered bodies

Set Wires FO-MD-1
FO-MD-2
2-2
FO-MD-3
Gat Vartical €nrinac —m— 100% =

£

2) Click “save”, otherwise, the registered information is vanished.



® Model construction / Step 1. / Body shape

4) Set suspension body shapes

%

SUMEON e @ | I

spenston edel  struc

=]

i
m

Select Shape Dimension
Quter I Inner v
| [15 | |o8 | (o2 |
Dizmeter Height
[14 | |o2 | oz |

New Model Load Model Save Model type
Model Constructionl Calculation Result | il

Step 1. Registrate Rigid Bodies

‘ Doughnutly]

|

‘ Cylinder[y] - |

| Outer D Inner Dr

[07 | |05 | o2 |
Upper D Lower D Height
[o6 | (o8 | (0.2

Uppsr D Lower D Height
‘ TruncatedCone - |

‘ Doughnutly]

‘ TruncatedConely] - |

o6 | |08 | |02
Upper O Lower D Height

[o6 | |o.8 | 0.2
Uppsr D Lower D Height
0.5 | [0.7 | |o.2 |
| Lower D Height

— 5 CHoose thé'shape
T L Fem apti

N\

‘ TruncatedCone[y] \\1

BF ‘Tmmﬁkﬂ&mﬂﬂ v|

Step 2. Set Connection PF ‘ TruncatedConely] ~

Set Material Properties| ire: RMario

2-1
Sat Wires

J & & EEEEE E E
VR EEE R R R

2-2

Sot Vortiral Snei

2) Click “save”, otherwise, the registered information is vanished.



<* Model construction / Step 1. The shape, you chose in the step 1-3,

5) Set suspension initial positions should be reflected to this screen.
1 % 1-4 Set Initial Position
SUMCON in Mathematica QU ’ Set Initial Position of Rigid Bodies
New Model Save Model ped Name " [m m] " [mm] - [mm] E
Model Construction§ Calculation Result qJ 0. 0. 0. L
Step 1. Registrate Rigid Bodies FO 0. S00. 0.
- MD 0. -1621.1 0. -
Set Body Names SF1 0. 17711 0.
1-2
e SF2 0. -4042.1 0. TR
1-3 SF3 0. -6313.1 0.
IH I BF 0. -8686.1 0. .
e PF 0. -11967.1 0.
RMario 0. -12386.1 0.
_ o
Step 2. Set Connection Mario 0. -12386.1 0.
IRM 0. -12654.503 0.
_— M 0. -12654.403 0.
e FO_MD-2 RM 0. -13004.503 0. et
2-2 . : FO-MD-3 g
Sat Vartiral Gnrinnc - T™ 0. -13004.503 0. =L
Save Cancel

2) Click “save”, otherwise, the registered information is vanished.



<* Model construction / Step 2. / Set wires
1) Set suspension wire information, by clinking here

2-1 Set Wires

|Srep 2. Set Connection

' In more detail,
please See
p.12~p. 15

Create New Wires Set Material Froperties

Set Material Properties
£—1
Set Wires

Edit Each Wire | Edit Wire Connection
Del Copy Name U Body U Clamp Pos [mm] L Body L Clamp Pos [l

FO-MD-1
FO-MD-2
2-2 FO-MD-3
Set Vertical Springs E0-SF1-
2-3 SF1-5F2
Sot Inverted Pendulum SF2-5F3

SF3-BF-
o ' BF-PF-1
Set Heat Lnks FPF-Mario
2-5 PF-RMari
Set Damper PF-RMarig

Delete Copy FO-MD-1 FO hd 290. -80. 0. MD -

Dzt Capy FO-MD-2 FO hd -145. -80. -251.- MD -

Delete Copy FO-MD-3 FO hd -145.- -80. 251.1- MD -

Delete Copy FO-5F1-1 FO hd 0. 120. 0. SF1 hd 0. -1

Dizlete Copy S5F1-5F2-1 SF1 b 0. -25. 0. SF2 - 0. 3.

Delete Copy SF2-5F3-1 SF2 hd 0. -5, 0. SF3 hd 0. 5.

SF3-BF-1 BF

Dialate

BF-PF-1 PF

Maric

PF-Mario-1

Mario-IM
Mario—IM

PF-RMario-1 RMario

L

>
100% =

Step 3. Start Calculation
Construct Model




< Model construction / Step 2. / Set wires

2 - i) Set sus

Heow many wires for suspension?

ension wire information
If Suspended by ONE wire .

d
‘

Upper body: Lower body:

Set clamp position

Vertical position of upper SP wrt upper body's CoM [m
Vertical position of lower SP wrt lower body's CoM [mi 5.1
I

Set Material Properties
Material ‘Young [GPa] Poisson Loss [rad]

Maraging Steel - 184 0.32 1. E -4

[]  wvariable Thickness Wire Length with Tension

Length [m] Diam [mm] Meck L[mm] Neck D[mm]

The number of the wires

Upper & lower body name

Suspension position of the upper & lower body
(From body’s Center of Mas)

T ] @] o =

Calculate from Wire Dimension

Longitudinal Stiffness: N/m
Torsional | Stiffness: Nm/rad

Calculate From Suspended Mass.

P
<

A

Wire material ( They are registered already. mostly. )

1)Length, 2) diameter, 3) Neck length, 4) Neck dimeter

Wire stiffness

Tension on each wire

100% =




< Model construction / Step 2. / Set wires

2 - ii) Set sus

ension wire information
=If Suspended by TWO wire .

The number of the wires

Upper body: Lower body:

Vertical position of lower SP wrt lower body's CoM [mm]
¥-distance between upper SP & upper body's 8OM [mm]
¥-distance between lower SP & lower body's COM [mm]

Material Young [GPal Poisson Loss [rad]

Vertical position of upper SP wrt upper body's IM [mm] E

[ wariable Thickness Wire Length with Tension

Length [m] Diam [mm] Neck L[mm] MNeck D[mm]

Maraging Steel - 184 0.32 1. E -4

Set cl: ition
ElplE F- 5 B B B B B B Z

Upper & lower body name

Suspension position of the upper & lower body
(From body’s Center of Mas)

.
[L | [ I/ R |
Calculate from Wire Dimension

Longitudinal Stiffness: N/m
Torsional Stiffness: Nmjrad

|
|

o v o fo ] kw

A

Wire material ( They are registered already. mostly. )

1)Length, 2) diameter, 3) Neck length, 4) Neck dimeter

Wire stiffness

A

100% «

Tension on each wire




< Model construction / Step 2. / Set wires

2 - iii) Set sus

ension wire information

The number of the wires

Upper & lower body name

Suspension position of the upper & lower body
(From body’s Center of Mas)

How many wires for suspension?
d

- <

Set attaching bodies
e P 4

Set clamp position

4l Il Il Il I I N
Vertical position of upper SP wrt upper bedy's CoM [m
Vertical position of lower SP wrt lower bedy's CoM [m = /‘#h—"}\
Horizontal radial distance from body's COM [mm] I £ %
»

Rotation angle in the horizontal plane [deg] I Sl \.\_‘_"_'_,

Select Material 2
Set Material Properties
Material Young [GPa] Poisson Loss [rad] <

Maraging Steel - 184 0.32 1, E -4
[[]  Variable Thickness Wire Length with Tension

Length [m] Diam [mm] Neck L[mm] Neck D[mm]

<
L] O] B
Calculate from Wire Dimension

d
Longitudinal Stiffness: N/m ~
Torsional | Stiffness: Nm/rad

d

Calculate From Suspended Mass <

Wire material ( They are registered already. mostly. )

1)Length, 2) diameter, 3) Neck length, 4) Neck dimeter

Wire stiffness

Tension on each wire

v
100% =




< Model construction / Step 2. / Set wires

2 - iv) Set sus

ension wire information
If Suspended by FOUR wires=%

Set attaching bodies

Set clamp position

X¥-distance from body's COM [mm]
Z-distance from body's COM [mm]

Upper body: IRM A Lower

Vertical position of upper SP wrt upper body's CoM [mrr' 5.
Vertical position of lower SP wrt lower body's CoM [mm 5.

Upper SP Z-translation from COM [mim)]

The number of the wires

Upper & lower body name

Suspension position of the upper & lower body
(From body’s Center of Mas)

Wire material ( They are registered already. mostly. )

1)Length, 2) diameter, 3) Neck length, 4) Neck dimeter

Wire stiffness

£ New Wire Registration
Material Young [GPal Poisson Loss [rad] P
Maraging Steel 84 -
[]  Wariable Thickness Wire Length with Tension
Length [m] Diam [mm] MNeck L[mm] Neck D[mm]
0.5 1 20. 1. <
Calculate from Wire Dimension,
Longitudinal Stiffness: 0. N/m P
<
Torsional Stiffness: 0. Nmj/rad
Tension on Each Wire
Calculate From Suspended Mass P
-
0. N ( 0. kgw)

100%

Tension on each wire



< Model construction / Step 2. / Set wires  This sheet is output automatically.

T
T
g
s
L
g
=
o
g
:
g

U Clamp Pos [mm] L Clamp Pos [mm] at E [GPa] Poission R d L [m] ML [mm] ND [mm] TIM] Upper Clamp Direction

[200.  [-80. . [200. | [17. [0. | 0.3 . [1.6211 | [26.5 [2. 2943 | [0 | |

[-145. . . [-145. | 17 [-251.- C-70 Steal 0.3 . [1.6211 | [26.5 [2. [2843 | | |

£

FO-MD-2

FO-MD-3

[-145.- . . [-145.- | |17 [251.1- C-70 Steel 0.3 . [16211 | [26.5 . 2043 | | |

FO-5F1-1 [25 [o. | Maraging Steel = 0.32 . [2.2711 | [305 . [6652.16 |

[25 [0. | Maraging Steel = 0.32 . [z271 ] [305 . |5546.5- |

-

S

SF1-5F2-1

SF2-5F3-1 . . . . [25 [o. | Maraging Steel = 0.32 . [2271 ] . [305 . [4440.9¢ |

SF3-BF-1 . . . . [2.5 [0 | Maraging Steel - 0.32 . [2.373 [205 . [3335.4 |

BF-PF-1 . X X . [15 [0. | Maraging Steel = 0.32 . [3.281 X [305 . [2354.4 |

PF-Mario-1 . . . . [15 [o. | Maraging Steal - 0.32 . |0.169 |405 . [712.208 |

PE-RMario-1 . . . RI - . [17. [-175.5 ] Copper Berylium ~ 0.3 . [0.287 . [405 . |857.304 |

PF-RMario-2 . . . i . [17. [87.75 | Copper Beryllium ~ 0.3 . [0.287 [40.5 . |857.394 |

PF-RMario-3 . . . i . . [87.75 ] Copper Berylium ~ 0.3 . . [405 . [857.304 |

IR
IR EEEEEEE

Mario-1M-1 . . X . : [110. ] Copper Beryllium + . X X [o.

4. . . 4. . 3 opper Beryllum ~
Marig-IM-4 L . X L . [-110. | . . . ] ]
RMario-IRM-1 . . . [161. | . . . . . [610.182 |
RMario-IRM-2 . . . . [-161. | . . |0.2425- | . . . [610.182 |
RMario-IRM-3 . . IRM . [161. | W . . [0.2425- | . . . [610.182 |

RMario-IRM-4 . . . . [-161. | Copper Beryllium ~ . . |0.2425- | . . . [610.182 |

i
g

M-TM-1 . . . [29.2 | Sapphire . . [o33 ] . . . [221.706 |

M-TM-2 . . . [-20.2 ] Sapphire . . [o33 ] . . . [221.706 |

M-TM-3 . . . [29.2 | Sapphire . . [o33 ] . . . [221.706 |

M-TM-4 . . . . [-20.2 | Sapphire . . [oa3 ] . . . [221.706 |

[44.70-| | Copper Beryllium ~ . . |0.3308- | . . . |362.97- |

|-44.7- | | Copper Beryllium - . . [0.3308- | . . . [362.97- |

[44.70- | Copper Beryllium - . . |0.3308- | . . . [362.97- |

<L ] PR

[-44.7-| | Copper Beryllium - . . |0.3308- | . . . [362.97- |

R R
IPEPEERENEREE




<* Model construction / Step 2. / Set Vertical springs (GAS)
1) Set GAS filter, b% & 2-2 Set Vertical Springs ﬂ;‘

Set Vertical Springs o

New Vertical Springs
Create New Springs| -

Registrate New Vertical Springs
Copy Edit Name =

|Step 2. Set Connection

Delete Copy Edit GASO

Spring Name
Set Material Properties Delete Capy Edit GAS1
Delete Copy Edit GAS2 GASD < N a m e
Deiee ooy Ean GAS3 Choose wire suspension point where spring is inserted.
Dislete Copy Edit GAS4

Delste Cony Edit GAS5 FO-5F1-1 M Upper SP - < POSition Of the GAS

2-3 Delete Capy Edit TMspringl
Sat Inverted Pendulum Stiffness & Prestress

Delete Copy Edit TMspring2
2-4 : F—— = = TMspring3 Calculate from wire tension & resonant frequency -
Set Heat Links == ey L Stiffness
= Dalete Copy Edit spring Stiffress: 2409.3- MN/m
Set Damper presiress: 665216 | N ( Set wanted resonance frequency)

<
Quality Factor
Mario-IM-2 Maric = < Q factor

Center of Percussion Effect W

Srep 3. Start Calculation 100% =
Construct Model




<* Model construction / Step 2./ SetIP

1) Set Inverted P

s

2-3 Set Inverted Pendulum

Set Inverted Pendulum

|Srep 2. Set Connection

= Coow Edit
Set Material Properties
2-1 Save Cancel
Sat Wires
2-2

Set Vertical Springs

Sat Inverted Pendulum

Next page

Construct Model

Step 3. Start Calculation




< Model construction / Step 2. / Set IP | ===

Name
Position of the IP

\ 4

Position of the IP legs

Length of the IP leg

Load mass on the IP

Calculate stit

—» | stiffiess [N/m] _ Q-factor

Effective bending stiffness

Leg2

of bottom flexure

Additional yaw stiffness due to Rigidity of flexures

| Stiffness [Nm/rad] Q-factor

Additional torsion stiffness

CoP level




< Model construction / Step 2. / Damper
1) Set Eddyp: vacke

2-5 Set Damper =
Set Damper
|Step 2. Set Connec
Del Copy Edit Name Bodyl Body2 Damping Peint in Bodyl [mm] Damping P

Dielete Coov Edit MDeddy MD - F1 - 0. -10. 0. 0. .
L .ateria roperties
2-1 . e «d i New Heat Links
Set Wires "
2-2
Set Vertical Spring fiame
23 = « Name
Sat Inverted Pend Damping Between:
2 oo [0 o] sz [ o] 4 Position af the Fddy current damper
Set Heat Links

Position of Damper
2-5 i . .
Set Damper Bodyl: [0 10 0. P Pushlng pOInt

< Body2: 0. 180 0.
Damping Strength Matrix 9
| z3 ¥ z Fitch Waw Rall
£3 50. (1] (1] (1] o o
¥ 1] 125 1] 1] ] i] [} [
. === s Damping streaaitl matrix

Step 3. Start Calculation Pich | [0 0 D 25 0 0

Yaw (1] (1] (1] (1] o

Roll (1] (1] (1] (1] o 5

Construct Model fnn




<* Model construction / Step 3.

1) Start the calculation, by clinking here

Set Material Properties

Set Vertical Springs
2-3

Set Inverted Pendulum
2-4

Set Heat Links

2-5

Set Damper

Construct Model

Step 2. Set Connection

Wire: A
Mame Bodyl Body2 Material L[] D[]

FO-MD-1 FO MD Maraging Steel 1.9398 2.

FO-MD-2 FO MD Maraging Steel 1.9398 2.

FO-MD-3 =] MD Maraging Steel 1.9308 2.

FO-SF1-1 FO SF1 Maraging Steel 2.26566 4.5

SF1-5F2-1 SF1 SF2 Maraging Steel 2.26644 4.5

SF2-5F3-1 SF2 SF3 Maraging Steel 2.26711 4.5

SF3-BF-1 SF3 BF Maraging Steel 2.36766 4.5

BF-PF-1 BF PF Maraging Steel 3.3877 4.5

PF-Mario-1 PF Mario Maraging Steel 0.406237 4.5

PF-EMario-1 PF RMario Maraging Steel 0.227468 4.5

PF-EMario-2 PF RMario Maraging Steel 0.227468 4.5

PF-RMaric-3 PF RMaric Maraging Steel 0.227468 4.5

Mario-IM-1 Mario IM Copper Beryllium 0.267643 0.6

Mario-IM-2 Mario IM Copper Beryllium 0.267643 0.6 hd

Start calculation, by pushing here!

Step 3. Start Calculation




< Model construction / Step 3.

1) In the end, you can get the frequency response, and its eigen mode shapes!
*

reguency Domain Plot Tool

Frequency Responce to Ground Motion -

SUMCON Version:1.32

You can click anywhere!
Please play with this tool!

Frequency Responce to External Force/Torgue

Frequency Responce to Ground Motion [] pitchg ] yawg ] rollg
Seismic Moise Plot

( Some stuffs are to be added. )

Thermal Moise Plot O yawFd n *MD n yMD n zMD
[] pitchMD 1 yawMD [ rollMD [ =sF1 [0 vySF1 ]
[l pitchsF1 [l yawSF1 []  rolisF1 [ =sF2 [0 ysF2 |
] pitchSF2 [] yawsF2 ] rollSF2 [ =sF3 [ ysF3 [l
[]  pitchsF3 ] yawSF3 [0 rolisF3 [0 =BF [0 vyBF O E
[]  pitchBF [l yawBF [1 roller [ xPF 1 yPF ] . .
[ pitchPF ] yawPF []  rollPE [l  =RMaric [] vyRMaric [] M ain Iyl yo u can p I Ot(gEt) /4
|:| pitchRMaric [ ]  yawRMario [ ] rollRMariec  []  xMario [ yMario [l .
[[1  pitchMario [l yawMario [ roliMaric [ =IRM [ yIRM ] * Fo rce Tra n Sfe r fu n Ct [o]g]
[l pitchIRM [l yawIRM [ rollRM 0 xm [ yIm O o o
[[]  pitchiM L] yawIM [1  roliiM [1 xRMm [1 yRM |:| * DISplacement Tra nSfer funCtIO J
[]  pitchRM ] yawRM [J rolRM O =m™ [ yT™ | * g g o
[]  pitchT™ 1 yawTM [ roliTM Seismic noise

Frequency: 0.01 - 100. Step: 1001 Logarithmic  []  Linear & Thermal nOise
* Eigen frequency
* Eigen mode shape

Open New Window Add Plot Clear Plot

.1 t.———

T T
I—lJd LIl - - - L - L JdllaLid
- ;:_._.:fr.:j Show Legend
. SSan




SUMCON Version:1.32
About SUMCON

SUMCON i viatrenaica

spension odel struclor

For o
example,

Model Construction | Calculation Result = Export Model

odel Basic Information

Degrees of Freedom:

Version Info

New Model Save Model TypeB1¥150723_TypeBl_Proto.m

45 State Variables
6 Input Variables
3 Float VYariables

Ground Position:

¥xg—-0. vyg-0. zg — 0. pitchg — 0. vawg — 0. rollg = 0.

Equilibrium Point:

®*F0 = 0. ZF0 - 0. yawrFD —= 0. ®*MD = 0. yMO = -0.572 zMD = 0.
pitchMD - 0. yawMD - 0. rollMD — 0. xF1-0. yF1 —» -0.665 zF1 = 0.
pitchF1 - 0. yawF1 - 0. rollF1 — 0. xF2 - 0. yF2 - -1.1984 zF2 - 0.
pitchF2 - 0. yawF2 - 0. rollF2 — 0. xIR = 0. yIR = -1.6936 zIR - 0.
pitchIR — 0. yawlR - 0. rollIR — 0. ¥IM = 0. yIM - -1.76949 ZIM = 0.
pitchIM — 0. yawIM — 0. rollIM - 0. ¥REM = 0. YRM = - 2.3569 ZRM = 0.
pitchRM = 0. yawRM - 0. rollRM — 0. ¥TM = 0. YTM = - 2.3569 ZTHM = 0.
pitchTM — 0. yawTM = 0. rollTM — 0. hGASO - 0. hGAS1 - 0. hGAS2 - (0.




0.05Hz  More

;

0.123Hz  More

i

0.139Hz  More

i

0.162Hz  More

;

0.249Hz  More

:

0.302Hz

B

#8

Mon

0.342Hz  More

H

0.409Hz  More

#10

0.411Hz  More

#11

0.525Hz  More

#12

0.54/Hz  More

#13

0.547Hz

#14

Mo




0.55Hz Mo  0.574Hz wee  0.579Hz more  0.589Hz word  0.633Hz  more  0.648Hz  won
;,l' zf,f ! !g g
#15 #16 #17 #18 #19 #20

06571z mew  0.658Hz wew 0.686Hz mew 07921z mes  0816Hz mew  1.001Hz  wen
#21 #22 #23 #24 #25 #26




1.032Hz  More 1.184Hz  More 1.185Hz  More 1.21Hz  More 1.213Hz  More 1.38Hz  More
| E ,/)g/i % ; 2 |||
#27 | #28 #29 | #30 | #31 | #32
1.474Hz More 1.476Hz More 4.856Hz More 11.32Hz More 15.528Hz More 46.957Hz M
3%; ]Eégl .zggl ligﬁl
#33 #34 #35 #36 #37 #38




50.551Hz

?
#39

More

51.942Hz

#40

More

51.942Hz

#41

More

62.748Hz

#42

More

97.285Hz

#43

More

100.50/7/Hz

Ha4

126.75Hz

#45

More




