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Moftivation
» HFIRER(CHITIE—LE :

e EZE . X% - mEFHR - cOMBHDIERE < I3 £
e E—AELTORFOORZMST < AOZE., BKEE QIR

» RIEBEEIRS: | RENUDALARIWCKDEND LR
® CERN guench incident in 2008
® COMET experimental facility

TR F T R

B&FE—L

BIEYL A RICEDRORE—LTT>

(e.g. CERN quench incident, “THE INCIDENT OF 19 SEPTEMBER 2008 AT THE LHC")

The maximum pressure reached in the insulation vacuum enclosure was estimated
(FREZ) from the mechanical damage to bellows and thin shells in the structure,
CERN quench incident T8 L7=XO—X (fhBg) : the pressure reached about 0.8 MPa (8 bar) absolute, WEOBO1-2/13
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| Large stress due to small distortion ‘

Method

S. Makimura et al., IhEERFSFES2021

Bonding of flange and plate l

l Concentration of stress |

Flat-plate window

Sphere shape to
decrease the stress

Thicker edge to

disperse the stress

T Sphere window

ZJE (g/ce) 7.98 4.43
BFARIGTI(MPa) 205 825
895

TR (MPa) 480

N1

» E—AEBRFERORE S FRE

SUS316, D=200, t=0.1 Yo
7=£0.1 MPa

A

® =HHDHIE

A

® InBPDILNEH

ERARAZAR
SEYAIEARAT © 320 MPa
imap7zEE < (B&{RFGA : 200 MPa)

A

o JS LIS

\tt:
» %E/ﬁ

e HIDHL -
e fEEEHE (3D-printer)
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Specification

/ JIS VF250A (D=260M&EHENH0.5 mm/E) » E—-AEBITSIHRIE
27 . > JIS VF250A, JIS VF200A
> EEOUITHOMRILNME - £
ol R > EETS>T (MOOEIBEEE
> P& IEAEE ‘

» =HE - %\i NEEZL] - o]
Ti-6Al-4V, 0.5 mm W
\

= VEMHE

(269.5)
(278)

Beam wierow I S H%;’%‘I}HJJ:*%;‘&EE
paam _ g > 0.9 MPa (MEMAINNE)
_{_ 2 > 0.15 MPa (HERIN0E)
SReAITg g Sec“dafypafﬁc'es/kf—-I > fRAR E(E. @75 T1.0 MPald EODTiE
uperconducting
magnet Beam
>/\?v?:(?c‘)w [VOCUUI’T]:I WIRE
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Analysis (Convex and Concave)

MERnnE

Deflection: 0.085 [mm]
ChERNE

t Deflection: 0.48 [mm]
0.9 [MPa] “of

0.15 [MPa]

t vM stress: 320 [MPa]
0.9 [MPa] -4

4

vM stress: 50 [MPa]
fE{KITTT : 825 MPa WEOBO1-5/13
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Manufacturing

DMLS as built

Without
HIP

With
HIP

raEE m(EEEIEFAEMNIE (Hot Isostatic Pressing:
HIP) /E(‘_A:'.J‘C FLREZBREE., Z2D&. REFMDEK
ZPRET DIEHICREERE LRV EREMET

H. Masuo et al., “Influence of defects, surface roughness and HIP on the
fatigue strength of Ti-6Al-4V manufactured by additive manufacturing”, *%x = JNSTAE
International Journal of Fatigue 117 (2018) 163-179. M DANZZ N\ B]Ee WEOBO1-6/13
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Polishing
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Thickness distribution
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Thickness before and after polishing
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—e—Before polishing —e—After polishing
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Proof pressure

= [YE/{EN0E :

EDOE—LAEBFIMED, ZE0.9 MPaldRIE/R<MX D
= ERDIE

L —5 —f&E&EHR : 0.075 MPa TR (CEHR

BFE — LTEEER : 0.17 MPa@250A. 0.2 MPa @200A
“BPREY (CZEHZ

Zf0.15 MPa TCTOF4IL 50 MPa, [E{RIt1820 MPa,

» EFEFE—ABEEERIIS 200ATIFEEE 7 U TR S/
<IEOTCUFEoE, BNLURI IR FFEZLIZDT
XN ZBRE9 D ETTICRD

» 2y - IEOAT—MENEEL TS ETFH

» CN5DOE—LARIFEHEEETIRODITH. TN ED
EAER(EATHDREMN DI,
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Mechanical property |

» EESH D5 KR T ED TLND,
» HIPEEL. HAEEL
» WEESEmIEELEKFIEN DD ETFEREIND

" o R Building

L direction

. ‘ 3 Horizontal Vertical
3D-printed material has a
columnar structure. T. Nagase
et al., Materials and Design I T
173 (2019)107771

45-deg up 45-deg side
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Mechanical property 2

» HlPﬂa\}\ L/\ Eﬂﬁéﬁ}\ L/_C‘(?I\ E%Oé mmLXJ:T*EE L/ Horizontal Vertical
IRNEFTDIREEZF SR,

» HIPH D, HEDDDRATEMERZEDH TND,
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Hellium leak test

» | —Y-F\EEEE. MEANSEZERZITD
EEFEO0.1 MPaZ B8R T L DD TR (EAA]

» ZODME. £7T1 X102 Pa-m¥/sec. AT THDC

MR LTS,
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Installation info beamline

» COMETEERTCI(E. 0.1 MPald EDOEWESDERMNEE =NDDIE—HHEDH

- %@Iii]‘?'iﬁ@ﬁﬂif(i%"”&ﬁﬁ@?FO] MPaTH Bz, BEFE—LIEEIS
e TRE U E— AR Z TDIRFEHRTED EHIIA

» E—ASA>EICERE. 2023FE1HOE — AEEL({fERAEND,

| VAYS FTRIBFE—LSA>

| JIS VF200A
AR EBEZEZ R

JA A E—LSA>AO
JIS VF250A

BERS : Iz e i SR e
BE(IENSHICEIHER & o S

\\ " " e - S WEOBO01-12/13



Summary

AORE, KEE ER. MEDSWVLWVEDHEFEMNERINCULD,
Ti-6AL-4VODEKRR E — AR ZEEER CRIE U,

JIS VF250A, JIS VF200ADEE: TS5 > SROE — hEE % &
1=UTE,

HIP. REMAEZITDT,
MEAINNETI(E. 0.9 MPadM/EEREZHERR LT,

hEANNETTE,. 0.075 MPa (L—HY—1&f@&HR2) . 0.17
MPa (BEFE—AEREER) THRMANICER.

— BB CHMEANER. B FE—LABBETE
mEmEBEBANYITLAY—TERT] X107 Parm3/sec.LIF T
@5(_&%EE; L/j—;o
BFE—LAEESHE TREULIZE—AEZCOMETERR®D
E—ASAICEAUT,

S, AR ZIED.
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