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In the International Fusion Materials Irradiation Facility (IFMIF), the back-wall of
target assembly is the part suffered the highest neutron—flux. The back-wall and the
assembly are designed to have lips for cuttihg/wélding at the.back-wall replacement. To
reduce thermal stress and deformation of the back—wall under neutron irradiation, contact
pressure between the back-wall and the assembly is one of dominant factors. Therefore, an
investigation was performed for feasible clamping pressure of a mechanical clamp set in
limited space around the back-wall. It was clarified that the clamp can give a pressure
difference up to 0.4 MPa between the contact pressure and atmosphere pressure in the test
cell room. Also a research was performed for the dissimilar metal welding in the back-wall.
Use of 309 steel was found adequate as the intermediate filler metal through the research
of previous welding.

Maintaining a temperature of the target assembly so as to avoid a freezing of liquid
lithium is needed at the lithium charge into the loop before the beam injection. The assembly
is covered with thermal insulation. Therefore, a research and an investigation were
performed for compact and 1ight thermal-insulation effective even under helium (i.e. high
heat-conduction) condition of the test cell room. The result was as follows; in the case
that a thermal conductivity 0. 008 W/m*K of one of found insulation materials is available
in the temperature range up to 300°C of the IFMIF target assembly, needed thickness and
weight of the insulation were respectively only 8.2 mm and 32 kg. Also a research was
performed for high-heat-density heaters to maintain temperature of the back-wall which can
not be cover with insulation due to limited space. A heater made of silicon—nitride was
found to be adequate. Total heat of 8. 4kW on the back-wall was found to be achievable through
an invéstigations of heater arrange. '

Also an investigation was performed for remote-handling device to replace the target
assembly with weight of 1ton. The result was as follows; a restrain of swing of the assembly
is achievable by using the designed lifter and suspending pieces. Alignment accuracy of
+0.5 mm is achievable by using the designed target support.

Keywords : IFMIF, Target Assembly, Back Wall, Structure Deéign
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75 v T OERIEIZRT DERHES S

2 5 S DENEICI T BREHERS 77

75 T ORFRMDIEN

7T 7 OWiERE

75 S OEMEREE O AOMEEE (377.5 mn - ey)

7 F Vv TERLHERN b ETOERE (377.5 mm + 50 mm)

75 S O EE

BT R L 0> D #1230 OIS KERIEERE ( [hy/3] [byr+2bs5)/ [byrtbz;) )
BEWrmE LR O Y ZONKEAERE ( [hy/3][2by+bs]/ [bythy,] )
H¥E oSS (56 mm)

MWTHE L0 (7 7 7% kE) O (50 mm)

HWE TR (77 7REm) OF (24 mm)

7 T VT OEBD R TOERN 0°-180°DEMR L 2T AE (0°)
A A iV
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X 2.4 TRENDETAHEBLUR 2.1 OBEEORFWMON (F) 067 70 7OEKH
DS (o) ZHAVRMEEL LTUTOL S ICBIFELE,
7T T ORNMEICIT MM 0 oy = (No/A) + (My/Agpy) * {14 (1/%) [eyy/ (pytey;) 1}
75 T ORRNEICBY BMIEES 1 on = N/A) + (/A - (1+(1/%) [en/ (pyez) 1)
25 v TRFADIET o, = max. (6, Oy)
7 7 v 7OlERE (BRBTEOCRS)
Kk = =1 + [2p,/ (by+byy) hy] + {byy+ [ (byy=byy) /hy] (pateqy) } - In{l (pytey) / (pyess) 1= (byy=bap) }
25 TOMITFE—A b My, = (N5,/2) [cosd, — 2/n(1+k)]
7 7 OWEES ;0 N, = ~(F,/2) cosd,
DT ORI ¢ 1 = Ny/A,

Case-11~Casels THDV F FEFHMOBEHERLREZR 2.3 177, HFEHENAZENEK
®D 0.5 MPa lzBW T, 75 ‘/ﬁfﬂﬁrﬁj@%lﬂﬁﬁsmﬁfa 124 N/mm*4£ U 5,

2.3.3 7 T T ORI SIEHE
7 5 7 ORLEF R & BRITE O 2 FEE R (omax) & 3R D | ST DO FFEIS 77 & HBGETAE L7z,
HEICHAWEEERBIOZEN L OBRIIULTO LB TH D,
o1: ZFUIHLENEROIGT
c2: 7 TFVTBRFROIES
2 7T U 7EETEOY ARG
ca: (o1+09)/2 + {[(c1-02)/2]2 + o212
ob: (o1+02)/2 - {[(c1-62)/2]2 + 122}12
Omax : max(cal, job)
Case-11~Casels TOAMIGIDOFHERRER 2.4 [T7 7, HEBROBMEIUTOLEY T
b5, |
- HHEBENAZEESRKRD 0.5 MPa (ZB1) 5 ARG /TAT 125 N/m? TH Y | HRFRGHE
(114 N/m?) BAEE720 . 7T T OREERBFLNAR, '

- IEEEPIAEIE 0. 4 MPa LIS B ABUS AT, BAARHE (114 NV/md) UTFTh
V. 770 TREREMRTE D,
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3. EHBREHOF—Fy TRV ~OBEAOKRR

PIBIZ e L7 SUS BBV L OV 5 2 v 7 7 7 4 A—BOREM % LE A RIBEESH
FTHAMBEEREL., TREF—Fy M7 RV 7Y ORBICEALEEEOLEE S, KEAERB L
CEERZRN L,

3.1 WiV MRIEM ORE

WFBE O\ MRIRA & LCHER 8.1 ISR X O KEZHBH 035 Y . T FEORAHE. &
BECEERMAFCEASNA TN S, ZhbEROED, RIS T3 HEBERE IR
100CRRETH D, FOMDEMBEMDREMEZTE LN, F—F v 7V T U (300°CRE)
SRR A T AR B EE SRR IRIE S LTV B b DI R 7z b e o T,

ZIT, RAULLETRTIOIRBCERNE— Sy b TRV TV RETCOLHRBETEILDOLRE
LT, ZhEF—Fy b7 ey U IR LESAIC W TRE LE,

3.2 FREME & B X CHRE O , _
RIBHM OBMRERDO TIRIEZE 3. 1 D5 LR LEVME(0. 008 W/nK) & U, LIREZ LIRTORS
[BITHW = iR RIEH DE (0. 0713 W/mK) & LT, ¥ =5 v b 7T U ORBEHRFIZLE
 RREMESBLUEOL X ORBEE | KB TRO T,

3.2.1 Bt
LT DX S ICRBM OBURERLSMILIAT OB & R &Mz vz,

« F R MEAEBRNOZEMEIL0.09 MPa D~V 7 .4 (He) BESK & L=,

CHEEFLE 3. LIRT LD IC, F—Fy MT Ry ) L ERE S OB ERE L L, 20
ABCRORICREBEMT T3 b0 Lk, |

c X —Fy k7L Y OOEIL 2504 (6267.4 m) & Lz,

CREBEARIE. ¥—F Y rT RV TVOORICE —FHEBRAL—Z 5m ENELE
277.4 mm & L7,

 REBBONEEREIZ. F—Fy b7V VEBELRILL 300CE Lz,

- FIRBOREERKEIX 50°C CARTORMN TOT VIV BEK CORRRIIS DY LESER
12 38.5COBELIHEEM) L Lz, (DFED, 29522 L7RBREBEREZEZHETRDE,)

CAREMBRERR T A - F L LTRIBESBLUHBAREHE L,
IR BRE R ¢ 0. 008, 0.01, 0.03, 0.05, 0.0713 W/mK D 53@#Y ,
(TFRAE : 3.1 D Vacua > Y WFEY, LRRIE : 4 Y v —/1 1260S[3]4H%Y)

cHEEBRIX, 2 NTREVTIVOES L n YV oW THETS LD E LT,
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AREBRED D BEESKMA~OREEAEL, ARG L . BRERO L L,

CE=Ty b TR T Y 2B RIBEERE L FER L @Fﬁ@éﬁﬂbﬁ{a%&imqimﬁﬁﬂ’%k L
ﬂ+§ I./?Lo

cRIBEREOWHIC L ABEVEL., TR MeEABELOBTITPRAbDE LT,

- TR M VEEL S — #szt/7}&Hu&®#Fl5mwmﬁﬁﬁk%7WMLtoi
e, BEEREEL 200C L L, /

- PRIBBARER X OT 2 M VBEORE OB EIL0.2 & L,
cH—Fy TRV VN, SAFRSN TS b0l L,

3.2.2 HEFIE :

UTOLS RFIBETHELRDE, £7., REBEIZESITRE L., ZOBRORIBRENE (MRl
R & SMUIZETE & DOIREERET 300-50 = 250°C TREIE) O@BEE Qa) & (RIEBAFE (R 50°C T
BE) 2> 5 OFEEEE Qb = Qbe + Qbr) & ZLAT (D) -Q) ICHEWZFNFNMSICHE L, MENEL
KRDZETHERBEESORENOGED BT,

() RIEERBEAE : Qa
Qa=2+m* Ai*L*(Ti - To) / In(Ro/Ri)
REBAREEEERAERTE TS L.
" Qa=Ao* 2i* (Ti = To) / [Ro* 1n(Ro/Ri)]

(2) PRIEESRE D D D B RXRIC & 5 HEHEE : Qbe
Qbc = Ao * he * (To — Ta)
Z 2 ORI R E O B SRR (he) IACEIES DY O BRXRMREL LTUT
DE D ITKRDT=,
X ML Nud,

2/Nud = In [1 + 2.475/(C1 - Rad") ] (10® = Rad < 5X10° OHEE)
Nud = (1.031) - Cl * Rad*® (5X10° = Rad £ 10° DIFA)
bl o

n=1/4 + 1/(10 + 5Rad" ")

Cl = (3/4) « [Pr/(2.4 + 4.9+ Pr®® + 5+ Pr)]%%
75 AR TH Gr =g B+ (To— Ta) » d%/v?
L— L% :Rad = Gr * Pr

RIBEAERD B AREVRER  he = Nud* 1a/d
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(3) PRIERESRED O DI K 2 HEE © Qor

Qor = o <Awe (To* = Twh) / [(1/ew-1) + (1/ ¢ i) (Aw/Ao)]
(RIRE S R E RO BB AR T 5 L |
Qbr = 0 Ao+ (To* = Tw!) 7/ [(1/ei) + (1/ e w-1) (Ao/Aw) ]

¥, HECHOEEROBBUTOLB) Ths,

Qa RREHFEREE
Qb RRESREDOMEEE (Qbe + Qbr)
Qbe RIBBAFEN OO BIARRTRIC LA AE
Qbr {RIBEEARENLOEHIC LA E
Ti AREENRIREERE (300C = 573.15 K)
To RIBBIMULREIEE (50°C = 323.15 K)
Ta REAKIEE (20C = 293.15 K)
Tw TAME/VEEREIRE (20°C = 293.15 K)
Ri REBEANEEE (277.4 mm)
Ro fRIBEH PR
Rw Z—0 72 7TVHRLNGT ANVEEEETOMERE (1.5 m)
L REETSNEZS—For T2 7VES (1m)
d RIBEBOBRNMNEDONE (2Ro)
Al RIBEBONRAIRERE 2n Ri-L)
Ao RIBEDIMAIZEEE 27 Ro'L)
Aw TR MENVEEEFE Q27 Rwel)
he RIBEAREIZIITS H R AR ER
hr RIBBAREOOOEHICLIBYRER
Ai RIBBOBRER
ra (BHEKOBRER
Pr (BEKOTIMVE
Cl BEKDTF OB
v BREKOBREAREK

Nud :XE/LMNE
Gr :JIREKR7E
Rad L' —L—#%

B RRZRMREL
g ENMEE (9.80665 m/s?)
0 ARTTyUeRNY B (5.67X10° W/m?+K)
i RRBREOEHE 0.2)
ew TANEVEEEOER R (0.2)
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3.2.3 BHEMR
HEMREEZR I 2IRT,
(1) BEKOFME (He £72iF Ar) 12 & D HHAE L RBE S ~DOPE
Bl %1%, % 3.2 @ Original (F/F U HREAK, RIEMIZA Y U -1 12608 HHY) &, A5 (~
U AREK, REMIEA Y 7L 1260S HY) L ERHET D & A5 OFOSBEREEITN 1.7
BORKEXETHY, REMNTOBBEENKE S TH XWVOTRIEE SITK 0.5 5 THL,
(7z7Z L., REMNTOBMREIITATICERKR L L)

(2) REMBREBORE SICLIBBRELREES~OFE
Bz, £3.20 A1 ((REMEYEER 0.008 W/m'K) &, A-5 (0.0713 W/m'K) & % ks
e A1 DFPEBEEITN0.SHOREEITHY, FIBEIIINO0. 125 L KiBIZ/NELT
Fle, Z OMBVRERIZ X 2 BWHEIRIBEMREIRE : 38. 5COBA (B-1 125 B-5) THLRIEER
bihvd, '

3.3 RIEMEBEARERHEA :
BONZREMBEESZ S LI, REMBIOZOMBE OLERE) OEEZHE LK,

3.3.1 BB &M
Hﬁm%aﬁﬁﬁ%LWEioﬁﬁﬁma By vTRVTVERD 1/2 THD 500 kg AT
& L7,
AREMEBEIX, RO MIERENTWA b0, £, £ 3.1 TR TEZEEM b IZ
I 200 kg/m* BETHHZ &b, 200 kg/m* & LT,
s F =Sy bTEYTYOREZ 150 & Uiz (AATORE[3] & R,
REBEEHEEXT, RI2ICRTRIEBEEX L L,
‘%ﬁﬁm77yﬁyﬁﬁ®%®&bto:@f?yﬁvbﬁﬁﬁﬁﬂﬁiﬁ(%ﬁﬁ%)®
BRI, REMERD 20% & Lz,
REREER (REMHEEM (BER) OHE~—YVE 20%RALbLDL L,

3.3.2 FHERR

ﬁﬁ%Lwﬁéwﬁﬁﬁkioﬁﬁﬁ%%issLrioﬁﬁﬁiﬁmﬁ 50°C D& IR
OEEMEFERALTCHOMBREERREEEERERIL 322 kg THY, BEZMET D, SbHIT,
RIEMEES B VS D (Case A-1) PNEATESL R DL, ZOERIT 32 kg T TKIBICERTX 5,
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