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1. W

CM(Cryo Modules : SHZE0N CIR2EE 1D & 2D HIZE AMY £2HES HEol= 2ZE 2D 0/0]
N2s)2 dXScls(Particle Physics) 7 Z0HMIAM  OXI ZE2EIH O &Sel(edge—frontier
assemblies)E LIEIUWE £2#&0ICH. CM2 0I86I00 T2230 M XS0 &= o SX Gt=S
HASH| foiMeE HNESH MAHE AAES 2E 2EEF(transportation Tool)E & AHIGHOF SHCH. Ol
=22 CM 93 Z0tiAd ™2 == PIP-Il SSR1(Proton Improvement Plan-I  Single Spoke
Resonators 1 @ YA Xt JHHEeH-| &Y AL Z&AI| 1)l st 235 <R (transportation Tool) & A Ofl
SEs ¥2YA0 CHoll &YstCH CM9 = 2ol FE(Finite Element : R8t4) 2
g0l M HEZACH DLt 0 22 1 2ot U 2& = (transportation
Tool)ol &0 X&totXl LUALCE 0l 0IKRE 0l 2E2 MNF(Modal Neutral File)2 0l256t12 LIH
A FEesz 2HEE MBS(Multi Body Software)E =2 01 &6HH EIACH 010 MBE2EE HAHAIZE
S UE o=ol0 JIHA ZEDIIsS +&80dt= Hi(Helical Isolators)E 01&8 & & 7 (transportation
Bt A SHUHAN 8501 LSEAUCH. CM LCLS-II(Linear Coherent Light Source Il : && 2
)2 0Igs5t S&E 3D JiL TS Sol T22S0M X220 2= SH o522 2
= 23T F(transportation Tool)2l SWUE ZSoIRULCE 0l2 MBREZ Zit= CMe 28 =6
FHA0 et REH 2SS 8ct= d AHSZACH PIP-II(Proton Improvement Plan-Il) T2 X E
= BIJIX 889 SRF(Superconducting Radio Frequency : =&T 28 Z14=) HHIEl, HWR(Half
Wave Resonator : BtOb Z2&DJ[), 20H2l 325MHz& SSR(Single Spoke Resonators), 650MHzE
multi—cell cavities(LB650, HB650), =& T HEE 0l2old NZ2SHNA X &S Iissiols A8
©Z JJLICtSl FermiLabOilAl =T AUCH 1],

nx

A

2. FE 220 R824 24

229 CM A2 SHIF IR =D 20 =2 2 2A(shell elements)E A5 2H, BE +
AAN OIS g4, MEsEH YL SHe DY L HasSe SHUA /AL SI1/E€ XH/AES
BHONHIEN/ KR ZAE/EYL0IEER A FE 29 =2 o9 HHAselE [OF 1]0l LIEFUHTE
DHHE = 20|, @2 XH, @AEES %, @IMHIE]
O TAE @®3HT0E
* K2 : P. Neri, F. Bucchi, D. Passarelli, “A multilevel finite element—multibody approach to

design the suspension system for the road transportation of SSR1 cryomodule”, 27
August 2020, p.6.
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[AHAI2I0] DHS ZIOIR 4 QUCH MHE XY 250
Yol =2 6
2:
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Ct. 2 82 2t HdZ2 JI=H

MB(Multi Body) REol H&tHds 2AZSol)| ol € XH/AEZ BH/EY L0/ (V4TS @ HAHE &= 2
J1+g XtH), BigE il Sefz 222 S HHIEI”F W CM(Cryo Modules) &gtel MB(Multi Body)
SEUHM FMZ, modal analysis(ZE 24 | 220N PFEE0| 2= SO Q8 IRAESE
S =sl5tACE. ESMZ, FE(Finite Element) ATZEQINHE AIE5I0 Y RO 2A[E 242 =
of €22 =t AHME FW+E HIWOHACEH 0I0AM, 24 WOIZE FOtot & CM2 F=Lt+E
CIS&td UM HAGHICEH Oleist *EE 2 Cryo module(CM)0l2tD &tCH FE ¥ MB 2o 2 2
A2 2ol AFE2E FLE <E 1>0 LIEIUHECH O] Blle HEEHN 20| AE5FHegZ 01st T 29|
HED|Q 23E AS2 JME2 A = UAs A2 2+F06t10 & 20HzIHK| =2 Bt U LY.
<H 1> FE £ MB 222 ==
Mode # fv+Ts FE[HZ] qus MB[HZ] fcM MB[[HZ]

1 9.5 9.5 9.6

2 15.4 15.3 15.2

3 17.2 17.1 17.9

4 19.1 18.8 21.6

5 21.2 20.8 23.1
x K2 : P. Neri, F. Bucchi, D. Passarelli, “A multilevel finite element—multibody approach to

design the suspension system for the road transportation of SSR1 cryomodule”, 27
August 2020, p.9.

4. HABEIE AIAE A

MABHIAE A A8 (suspension system)2 2N AMEHUAM AT 2AHS BEE £ U0O0F L 0l
E ol 1-dof 242 T2230AH X220 E= 2F9 X otE2 CMe 2oz IJtE6tl, SH
ot=0| &elZ 01&dI0Ie AlAE(helical isolator system)2 EFH0 2o =22 A28 HZ I}
HOtACH AMAHME AAE ATl AMH2 CMO #=X0ISH JIHE ZHY S0l Fsks 0l&CH
ol 2480 245 0S80 ZI| W20 AUHHCZ ZHSNUET LOIXCH HE S0, st=25mm A
AHES 2 HAMtHs NSt olokul CHEt CM(Cryo Modules) & 23 &% P (transportation
Tool)2E2 FIht=r= (& 1)1 20| HAs 2 3.1HzLIE2 & = ULk

e = 30 N T o

0JIA w,2 1-dof RO FMA0I0, g= ZHIIHE(9.8m/sec?)E 2I0IEHC} Ol =8 M1 L

Mo RCo FM420H 525 2| 20 JIHE ZHY 5hs 550 UEY & AT FN4+E
SSote O RS AAHA ANAHO = &3 Zd(kot VI (A 2)9 20l HAE 2 UCH
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Tnner frame

Square tubular beam:
4x4x0.375 inch

Outer frame

* N& © P. Neri, F. Bucchi, D. Passarelli, “A multilevel finite element-multibody approach to
design the suspension system for the road transportation of SSR1 cryomodule”, 27
August 2020, p.11.
[2& 2] helical isolatorg 0/&&t 2&&=7 &

& & T (transportation Tool)=
T UL CME XXt U= |
Isolators)tfl HZAEN UCH O SHS = HM =L S
E ek M 2&kFx, Fy, Fz)22 80| 24tdes 24 24 (bushing element) E;H MAEA AlAE
o 4 SHZ2 FEOIUCH?2][3]. BA 249 2H0| 2 C
& T F(transportation Tool)0ll &=E AXAIAES DEQ 2B E —’F—HH*—E FSHIC 23 0lA H &S
ASH, 0I2 <H 2>0 LIEFHCH

[)
[

<H 2> MAHEHE AAES CM+TT(transportation Tool) 1k

2c EE F It [Hz]

1 E2 s 1.9

2 s s 3.0

3 g2 As 3.3

4 HE S 4.1

5 SEis 1 4.5

6 SIS 2 5.3

* X2 : P. Neri, F. Bucchi, D. Passarelli, “A multilevel finite element—multibody approach to
design the suspension system for the road transportation of SSR1 cryomodule”, 27
August 2020, p.11.

5. W& Al=dl0l&

St== ZOlol)l floh MB E#ZUHA =& AMSdIOIEES =5t

JIZ2 SSR11 |Alst C =

a2 Jletez AEdI0ol& St 2 &

& T F(transportation Tool)& €&t &S
%EOA"O'“ IFS:?_OI.E %:,IO| DI—I:% [j_al
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(a) HI(Helical Isolators)& olst A<  |(b) HI(Helical Isolators)E& 0|256tHAl
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* X2 : P. Neri, F. Bucchi, D. Passarelli, “A multilevel finite element—multibody approach to
design the suspension system for the road transportation of SSR1 cryomodule”, 27
August 2020, p.13.

Hi(Helical Isolators)E 0I&% Z< &9 &It S&tEsE FERAI 25N2 TSR AUA2H, HIE
OlgotXl &2 ZB=20= 75Nl JtZH LIEHRICH Ol HIE O0l&dte 22 JIHA Hutsltz elof &
o AZEQl Ot Zads & = U

6. 28

0l Hd70AM=E CGEH RSAYE(SWA)D CM(Cryo Modules : HWH)S 01&3dt0 SSR(Single Spoke
Resonators) | YE2E0| e HEE 28 5 A58 22 £ U= MIFIH0 =2 287 &
HIl=0l CHolh AZSHACH. SAHSHAH MM = TEH E2YA S 01800 2SR M, 8I1/E XHH/
AEE WHONHIEI/XNE ZEAE/EHL0ER RHE FE REO FQ o9 HAECIE &8 264
Qdas Sol MATAE AIAES Hi1 FL+E ZIIoIACH 2AHZ2 Y, SSAAE F0+% 2835
T ERs A T FoLIF LXIsts 22 OIS 0 ZEES2 HATAE AJAE AT 2K
XNEO & HHIEHE sdote O &30 2 = UL

HESL2=0| A&E HEEHS T2252 X220 R 2 S8 o2 &) 20 HESH JAHA
NAEE 2E WSEFE ZAGHOF StCH 0 HR0M=E &Y AXZ3 ZHEIO s nE=+ ZAHO
THERE HI2YAS HYGIRUCH 0 HAFZ e U H2YS X S=225 2 I X0t
Az=2 228 = As A0IC
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[3] Isolation dynamic corps

<http://www.isolator.com/NewDocs/ MSeries/M32CurveData.pdf>
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