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Fuel Melting and Mechanical Energy Generation
during Power Burst Experiments
with Aluminum-cladding Uranium Silicide Fuel Plate
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Kazuhiko SOYAMA®, Hiroki ICHIKAWA™ and Tuneo KODAIRA™™
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Tokai Research Establishment
Japan Atomic Energy Research Institute
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(Received October 16, 1995)

Fuel melting and dispersion resulting in mechanical energy generation were
investigated through NSRR pulse irradiation experiments with aluminum-cladding uranium
silicide fuel plate. In the experiment with the prompt energy deposition of 1,68 ki/g-
U;Si», plate through opening and once-molten debris clot are generated due to fuel
melting and relocation. In this condition, however, U.Si: fuel particles are not
completely molten, and produce reaction phases with aluminum matrix in the particle
periphery. When the prompt energy deposition exceeds 1.99 kJ/g < UsSi., the fuel
particles become molten, and dendrite structure is observed in extensive area. The
results indicate that the threshold of materials dispersion and resulting mechanical
energy generation in terms of the prompt energy deposition is approximately 3.4 kJ/g -
| UsSi.. The nuclear energy to mechanical energy conversion ratio becomes higher in the
increased energy deposition level, and reaches 4.3% at maximum in this series of
experiments. The fuel fragmentation and mechanical energy generation occurs when the
stored nuclear energy reaches 2.1 to 2.2 kJ/g - UsSi.. Post-test debris particles show

significant contribution of aluminum melt in fuel/coelant interaction process.

Keywords: Uranium Silicide Fuel, Aluminum Cladding, Fuel Behavior, Fuel Melting, Fuel
Dispersion, Fuel/Coolant Interaction. NSRR, Pulse Irradiation
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NSRRTIE, BERESHZVEIBREETICBIBTINVIZVLYETIS - VAR
BREE (BT Y44 KR OBBZERINIMETIIEABMELT, VI T/ PR
BT — b OV ABHEBREER LTS, A FREAEHETAMEFICET3
VETT I VT FEOBREEESIC BT AHNERIE CNE TR LA EHNE =7y
UHEMHER (ORNL) TH:F - RIED SN TP 70 (Advanced Neutron
Source; AN'S) DRAFMOF T, BHMEROLHELLEEFPICE CLHEITR,
4ms YIPICSFDERICES L - BTSN TE Y, RO - EREHRTERR
¥t &S EIM & OEBEEEMIT L 8K BEMHAERLSICETAARDERLLE, VETT
7T MEOBRBEB ORI IO TEEREREL > T, ANSORRERUERE
1995 FEBR Y TEHEDIEEL > H, ORNLEZRFOWMEAFHF IR
(High Flux Isotope Reactor) D # A FRRRHLERE LTHD, YETT7 VT v N
Fizk it AMEEEIC T AL, HF [ RORLFHMICMA T, LV REOWE, Rk
EEERUMEIBSHENAEHT 57200, RUEREBRFIUFORE  MRIIKE (FET L
bOLEEZOND, £2T, NSRRIZBHBV VS A FREO/ VZBHEERL, BHOD
BT, SRR OB X LFOFRA L EOVARTEEN L 2V FEREIIOLTO
KBROTIRETT - 7

2. ERBKI K OERTTE

AR TR U35 MEHT, NSRREBMAICEELAR 130 mm, ##35mm, FS 1
27 mm /PR 5V - VU Rl (327U —F) T, PRERC USL R0
VI ARMPIEEIN, BEMICEAATH TS, Fig. 1 ICABRBRHORKEZ
Table 11X FHEEATRT, BUsKIIaEh2 Y5 VEREZRTREERIT 48 gom’ T, H
FEEAINTOA VY S FBREOFTROFEETH Y, FORANET IV I L/
I2 USL BB F O ROBIESN TS0 TH S, JORBRBEENSRRIZE HRKE
F) A FERERORBS TV I F 4 FBEEBREA T wAdIZ, T2 LBEHEE,
WK, HEEEE S BT, VARSHIH U, ERAATEVERESS 759 mm, NE
100 mm D A7 v L 2R EERT, Fig 2 12 OMBEFRT, NSRRIZBITA/VAE
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NSRRTH, BEBERLZOREMEHTIZBIATVIZTLEEYS - VIHA R
HORERE (LT VU3 FIED OXBZERMIEWTAZEEBNELT, Y UTA M
B U— bV ABHEREZER LT A, ¥ )T A MRRAMRT AREFICBT5
VETT VT v MNEORBEIET A FNERIIINETIE LA LA E . A—7 )y
UENES (ORNL) THE - BRI ED SO TH IR P (Advanced Neutron
Source; AN'S) ORLFMOF T, BIMEEDL2ARKLERTIECAHEITE,
4ms PRICRFOBRICES SV LRITPRINTE D, BEOBR - KEEH KRBT
B & B & OEBERIC S AR BEMHEEERL SBT3 NR0EREL L, YETT
77 v MNEORHBBOBRPS B TEENEREN > Tz, ANS DHRRUERIE
1995 SR TEtEHPILER - 7H, ORNLUEBMFOHREKFHF IR
(High Flux Isotope Reactor) @ V44 NEEMLEREILTED, YETT 7V 7 0 MRS
Fiobir B #8C BT AT, HF [ ROXLIMICIHAT, LD REOHIE, Rk
HEER UM EHBSHEN A BT 5 e 0, KHRBEBRIEFORG - HRICAE(H57 5
botEZohs, £2T, NSRRIZBFB VYA FEHO IV ZBHAEERL, BEO
TSEEEY, MR TR OHRE TR L DRA U X DR UM LV FERBRIIONWTO
KB EIT -7,

2. BRI R OERTIE

APETHER U RBMENE, NS RREBRMICENELZ2E 130 mm, B 35 mm, E& 1.
27 mm /NIRRT S V- VAL RBREE (32T V= b)) T, PREGC USI, BER0Y7
Moy LRMTICEES R, BEMICRAATN TS, Fig. 1 ICARBH OB E,
Table 112 ERAEATRYT, BUABCETNAY T VERERATREEL 48 gom® T,
EERAINTOSY )Y/ FREOBTROBEETHY, SHBRIAZTT NI =T LT
12 ULSL, BERL T OR D EIRINTOE DO TH B, ZORBRBHENSRRIZET HAH
44 FRERORES 7V I 4 FBRERAS I, TV ny ARNEE,
WHK, FHESE LI, SV ABSHIH U, EBRAN T2 VINESE 759 mm, N
100 mm D A7 v L ZREHESS T, Fig. 2 1IC2OMKETRT, NSRRIZBIF 5/ VK
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LS LT, FE% 02 mm ORBMATHNEZEEHREGO S » FIIEEAR Y Mk
L. ZDEEZNE LTS, #7RVES R A/ =4 2N £ =2 WD A,
BRI A TRAT AT ARR DA —H AOEN ERZZNTHELE Ulc, FIT, B
I3 VEATMT 572000 Fig. 3 1R TSGR AL, KEHOREIL HKROBH
FEEANE Utzo ABRERES L, BAARAAHMZEIIENS T o— b &L FHRICES
AT A VAR LI P oD SR I TED . K42 DI NIRRT 5 DAL &%
PTG, AEHMOKRE FIFIck - TKRDBEH L, KEEERBEOBEE 70|
#mﬁ&&ﬁﬁﬁﬁﬁé&\7D—hKﬂ@Hﬁéhtwﬁwﬁﬁt%ofz4WKE%ﬁ%
ORENEET S, ZOEEBOHED 1/ 20203 )% 7 o— Fv@Bd 5 EEIH
WL a4 VoS BEERL OKRORERENE Shb, NSRRERTI, ABEH
Bl S B HIM i E TOKMERERE U, KREEHD SE AR ED SKROER
ZOLFAEH L., BN RIVFEFEML TS,

EEI A TAGT - BIEKBHEE T T, 2OV XBHEORARICELZEE, /b
WG T ET RN RBEA/ ST A -5 & Ulc, NSRRERTIE, ABRBHOGHE
(P, R, RBEEE, MEHEL L) SERERR (EBRATRAOTE - B ME B
EHOR - B E) E0H —~ThHhE, ERHOERIIBNT, KBRAHASIhIERATT
CUHORRME ORHE (LHORESE) &, NS RROES )& DM LA
_ﬁDﬁOOWB.%%&W%ﬁbfﬁ@%%ﬂ@bf%nﬁ,mﬁmﬁﬁﬁuﬁﬁormfﬁ
ZOAMRIALTH Y, NSRROFOEEEERBBEEOPHETFROKI—ETH S, -
T. NS RROFCHEE & RBRE & OB NIBEMNIT—E LS. L LS, IIT
HBIBEAR D LoD, T iob~ 2 MR $ TORMSE NVT,, & RIREHE TORR
8 (2%88) Q_ LOMTHD, BEtEPEERORBIMENIN Y 5 HATRERAES 5113
A oEE N A RBE T, EEEEDS 1 BUBLEOTHWANSRRI V77 M
HEFTORBAEES AT O GERERE TORRE  2R8E Q) LE-Tb, ZVTY
NI T ORI 72 0 OREE L, /LRI AT 107°~107 O -5 —TH Y,
CERHTEDHIE LD TH B, /UK REMICE > THRT 5 DIlBAE L LTHEDE
DOLOICID, BARGE $1.5 BEONS UV BETII2RBEDE L5
NSRROBA/VATS 2EBENT V7Y NABFORBELD, THISHLT,
NSRROH— L ZEEICEOTIR, HEPCET 3 FRABRAEEILEERE, - 1 BT
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HEATEY A0, HBROBIGHIZNAN SRRESHNZ 1 BETOLO (NVT ) &
B oThd, JORHAPIETIE, FEUREKA 2— FiZk AT Wil&s0T, sHfllahiaw
FTORAHANVT, L0, HERIEE TORHI NVT, 2RKH B L bIT, IV ARSR
@ﬁ%ﬁﬂtﬁi%fﬁmﬁbeﬁéntﬁﬁﬁﬁmiDé%%%@wé*b,%ﬁ%&ﬁ&
B O NVT, 2EDT, COFEILL KD IIAGHEIL 75.8 I(MW-sgU;Si,) THH,
VIM 32— F @% A oagati O L DR 748 83.0 I/(MW-s*gU;Si)) LOMET 10% UND
BT84 R, AR TIIERNICKD - RBEREFH 758 Y(MW-s*g'U,Si,) RU#
ERMICEN L2 NVT, L) 2N EhOERICE T 3HRREAE Q,, £ KIS,

Bz, SV T Y MU BT A REL, B bRk IV RITE T A RIS R
T AN TERD TEDPMEL bOTH A, BEHEEOERTEIZZIEEAEFE LT,
ZOtH, I 07T MHOFER I BRNEREG L EFBED SRV IRNERRE
(LUF, HIZFBE : Prompt Energy Deposition) Q,% EUREKA JI— NIz & & it Do 2%
=5 Sl Dh SR ERBITKY, AT A—FE Ll Bk, NSRRIZEIIHBKPR
BB T4, 7 SOVADEMEES ms EBDTRBELHOTHE I LD, BERL y b
Fyy TENUTHEBIWD SNTNAEZERENS, IOHORBRELERL, IERRE
RE—IBBIUILEE LT B, NVT,, BT Q, 5K 5 FIEQFEMIC 2L T ¢
MBI,

3. EBRHARUEER
3. 1 BHOBRMEE

Photographs 1 °5 6 12, BIRFEE 1.68 kI/g'U,Si, 15 3.48 k/g'U,Si, DFFH TERREEN
CIRARGE % ER IR 6 MOERICE T B/ IV ZBHRORBARONE LR T, LT
DERTOHBBEARIIRSIELVER - BBEAUTED, HRAHE 348 kI/gUsSi, T
R FICE > T3, HERERIZN) I BEREEO—ME LT, MREHRE L
68 kI/g-U,Si, DEBR TEHBARIR L BEH OB A WEE, NSRRO/ VA Dl
L & BIT Fig 41077, #UVABEBEE & HITHRBM RRREZESMEAL, T
1= LORE (9335 K) ABZ 10k I ATRE LAMEPNNIL - 78k, BENDBINT S.
IOEIRABRBEEEIZES XS UEE - BREH D KR TR, BROERIIN T, BE
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HEATBY A1), EROBICGHIZNANSRRESHMT 1 BETOLD (NVT) &
BoThb, JOHAPR T, EUREKA I— FIZEAHHT DILEDWT, shls /o
T TORMSHANVT LV, WREHE TORGHN NVT, ZKDD L EHIT, IV ARSHER
®ﬁ&%ﬂﬂﬁiévﬁMimeﬁant&ﬁﬁﬁK;@é%%%am%ﬁm,%ﬁ%&%ﬁ
B Q/NVT, ZEHT. TOHEIZLDRDIHERHIZ 758 HMW-s-gUsSiy) THD,
VIM 31— R @% BO7catE Oic & D RD7A# 83.0 /(MW s*gU,Si,) EDRIT 10% LIND

BET—HA B, R THERDIKD T RARBE R 75.8 /(MW g-U,Si) RU%

EBFICTE L2 NVT,, & ) FhEhOERICE T 3 MRRESE Q, 2Rwi,
Wiz, 07y MG BT AREL, Bl LIV RITE T A HIRK LS

IOk, TT I MAOFELICERN L REBSELRBE D OO ENL AR
(LT, HI%%#E : Prompt Energy Deposition) Q% EUREKA J— Niz & % gt Oy
SEEHE DD LB EBRBIZKY, ThE/5A—F & LT, 2k, NSRRITKET DEKFR
EIEBRTH—EIC, 7VADEEES ms ERHTRBL LD TH S LD, BBy M
Eyp oy TENLTHEFEIID SO TOAIEREDS, IOMOKRBREIMRL, NRRRE
RE— BB VEE LT B, NVT, I Q, KB HEDFMIT OV T
NEBBINTI,

3. EBERAUBE
3. 1 BEOEMED

Photographs 1005 6 12, HIFRFBE 1.68 kI/g'U,Si, A0 5 3.48 ki/g-U,Si, ORI TERE
K ARICE S PR 6 MOERIZE TS/ OV AR HORBBBONEL TS LITh
DERTHRBRESKIILIELVOER - BBHEZAEUTED, MRRAE 348 K/gUsSi, T
TR FALICE > TV B, BEMERII) A RERESO—fIE LT, IRERE 1.
68 ki/g U Si, OB THRM AU U BEN OHUIHIEL. NSRRO/ VA OBE
& LB Fig 41077, 2 OUVARSB S & SICBBEMERREETEPMI LA L, TV
1=y LOMA (933.5K) AR E I ATRE LRNEPNIL -7, BENIWIRT 2.
COLIBRBBRHAKICER L IUER - SRR R TIE AROERIIH - T, HHE
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HERLY L UARRBIHYTAREFNET 2R RENEL oD, HIRRERE 1.
68 kI/g-U,Si, RTF 1.99 kI/g-U,Si, ® 2[AOER TS, MRS FHICENORZILIL T
B T THRITEAR. Pheto, 70 5h1 B LI, HSEHIE 168 Kl/g U Si, OER
?u@ﬁ®U§5ﬁ%ﬁTWE:WAﬂHWK&EWﬁKﬁﬁbfbé®Kﬁbf,W%%%
£ 1.99 kl/g-U,Si, DEBR TR ODOMILIZEELTVE I LTHE, HIRER=L
68 ki/g-U ;Si, DEBETIL, Photo. 8 1Z759 & 917 U,Si, Fi TR EIEICH 7% 2 DOME AL
LT3 600, 1FFTORER-> THADITH LT, ERRESE 1.99 ki/gU,Si, DRETH
Photo. 9 DL 512, HFHRIZHZ, BHRROERNEOHEEIZE > THEI L,
HIRTEBE 1.68 k/g-U,Si, DERIZEIT 2 BRODEEPROMME EOE LA, £
B RO ULSE, BRI P AR LTV B TV I ST ARMOBRMOF S LS D EEL
bhD, JOEBRTHRER TRIISICR O HZBICELTIR, EPMAIZK DRI
NERMA LN L. Photo. 10 ISR O#R%, £ LT Fig. 5 ICEREAT THIE LI
HOMEERT |

—~%, MIBRHE 1.99 K/gUSi, U LOKE T, Photo, 11 KR53 &5 RO
R R DB AN RIS B - THE SN, USi, BB FIIIIF R TERANCE > T
Bo U,Si, BEHIT-& 7V 3 =7 L E QRIS 860 K LET 0.29 ~ 0.36 kI/g*U;Si, DRRE
BES 1235, (6) 2B T ORIERRET 5 & BN T ARBOMNININBE I LI5S, &
Fo. EDFEFEEEA 1.99 kI/g-U,Si, H B4 1E 2.37 kijgU,Si, & HIFFRE 1.68 kl/gU,Si, D
B DB 2 FRICEOTEROAL UL - BHE LTI, USi, BRRT-ORM. 7
I LEQEAIRN, T2y LEEROE A & B L THEMB O R E - 727w
LEZONS,

3. 2 PREOBR TALR UM T L F OFRLE

Photograph 6 TR &N & 912, MIRFEE 3.48 K/gU,Si, DERTIZABMBBRAI
DAL Uy BEMORE B I L ABMN TR NVFOREIZE - 7o ITRETITKNE
LR T, BHRY TR AFOREICE SN - 1o b &R RBED 330 ki/gU,Si, TH
BIEMD, BHITXLERE LEOEI, 330 k)/gU,Si, 5 3.48 kI/gU,Si, DFIHIH
BEWR D, —H, BT RMESTHE LI EMIOOTIE, B xoLF5Rs Lk
Tid, 02MPahd 0.8 MPa DEIT, LV RBIEORVERIEFVERENOWESNT
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VAN, BN TRV FOREICES LD -7 IER TS 0.2 MPa 25 0.6 MPa DHJIHO R
PHIEINTED, BRHIANFREOFEICLZBEELEMIR 50T,

BN TRV I 5 b OKBEE R O SO E LT, Fig. 6 ICHIRRAE
ymugu;g@%ﬁaﬁﬁ%&ﬁ%%%ﬁ%ﬁﬁom$ﬁ®%¢u%5mﬁ®ME&Uﬁﬁ\
23 h TN EICEREOB T OBRORESIME o T A, JO& ) KSEELNE
FOSEEBRICH TSR EFFOBEREL KD S & Fig. 70L91278%, £ LT, KRO
RAGEED BN TR E 2R, BN T RLVF LHRAHSKONRRERE LDHTH
HEHO LI FERFLTROL I ITERT D,

n=—F¢_ 100

m °Qp

ZIT FREN o BBBI T OUFERE (%) | Ke lIBHENIILF &) . m BEBR
KO US, BR (gU,Siy) « Q, REIRF#ME (ki/g'U,Si,) THAB. Figure 8 iZHIREHM
BEBMN LR VFERER S OBGET T, B TRV FRRREINERSEOEME LY
ICIEHBEMMNICERLTEY, IREAE 474K/ USLOER T 43% IKE -7
N SRRIZEITBABERLY T L BEEBTIL, 500 cal/gU0, ZBA HHBET, BT
FVFERRITERARREN G U T 05% UT.O @MERSETS 1.3% BELT-THH
® ZhoEHELTY )P4 FEREERTHE IO oL Pl a i & O R B,
Biby 5 VEHEBROES, WEEEBHET, RE MMM REETORIRDD S
W Lo SRR ORI TAET S, JOB, BB RAMMEERICE ST SR U R
DEVEIL, 2ED%UT THD LFMINTN S, JHIHENT, FPETHRELIVY
P FEREHZEEM L IR R U OBk E IR ONE (P24 9335K,
A6061 B4 : 925K, U,Si,: 1938 K, U,Si: 1258 K) THRIN T, ML/ 1AMl
RICHEST AR OENEBIIKRE (25, TITRKBEHE, OBk oREHE,
BEEENAE L, AHHLOMPERMEREIREO I ENEDN, BN TR LFERRED
RECFGLTALDEEZ ONB, 1, FHCbB~NTLHIT, 860 KU ETUSSH, &7
IV 2 L EDRITBIGE 0.29 ~ 0.36 kI/g*U,Si, DRBKICHET 5, TNETOLIA,
B T 3L E D55 &5 B AR 2 RO MR HE m Q, I I ORIGREZIE LT
57, IOZLLRBOBRANIRLFERELEAL—NEL-THBHDEEL OGNS,
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20 USh,/ TV I 2T ARIEDFSICE T RIS RORETH S,

Figure 9 {7 EPRRE 4.03 k/g U,Si, DERICET BN SRR/ UVAITL H T EIVEET
Mﬁbt&ﬁ&ﬁ*%ﬁﬁﬂ@ﬁﬁ%ﬁ%ﬁﬁo:@%@Tm\ﬁ%%ﬂ®wﬁ%m&:nu
B S B T OLEDR A, NSRRENRE =7 ICET HEFNE U THS 2 &0,
72T, FAO LR S KEEHORB A b » TR HEEL LD LEL, TORAIK
113N S R REA 15 SRakRE 4 kb, NIRAEE S BHNREME - OMR% Fig
101057, CORT, BERSHEZNRRBBIELOTIRE ELUL-TED, 2.
1K0/g-UsSi, B 5 2.2 ki/gU,Si, ORI TRBEHIMA TL L, BBNZ R FOREILE T
WA EDD D,

EE. 7 T RVNERD SR & & HIZEITL B TE Ui B e iy L BT
BEARET B & &b, SR TREHEGHIRERZ Uy R-FHE O SHRBBIERELT - 72,
Figure 11 124mmBd FICHHTL LB O+ &S0 2R, LRV IRRRE, N
B h AR IIVEORAEICE S LERIEL, BMUORRAHEEECTOAKIAD
/7%, Photograph 12 12, HIFRHUR 3.48 ki/g U,Si, DRBRIC B B BE T OSHFTEO—H)
THLHN., —HERE U AR UTOBRIBR T, BB MEMHELER OKEUER)
LB T AR B S N A R T O SN B O T, EEHTTERORRNR
BROTTIE. T2 AREL{LS) ZHE UK Photo. 13505, SRAL LK T-OD
KO OEART NI ATED O TS I ESbh 5, MR TFEEUAKERTR, B
THIM R TFIC & BRHKOABZAE LTH D ZOMMORFORER, TVIZTLOE
K KEGBRICRRT TV I =7 LOBRRILERER) KE - AKEORREMT IV =
WL/ KEGER OTHBEINTE Y, EREOHN TN A—HABAREL TS ILL
BT, THIZLAEKOTRBHERETEHDENR 5.

¥ =4
4 o . Rl

PREL TR R ST, T I BORL T BE o THMRN T3 L F ORAITE B Rl S IR 1R E
SHT T, MRRABE/ G A —=F L LTV IZTLBEY S Y - vV F 1 FERREIEO/S
VAR EBRAER L, HRAEE 1.68 ki/gU,Si, DERT, RRMICHBOAEL, T
B ORAEET AR EELOEBLR oM, O TR U,SI, BEN AR
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O USI,/ T 20 LARIGOH Y AFMIZARORETH 5.

Figure 9 1ZEVZR8E 4.03 kI/g U Si, DFBRIZBY AN SRR/ UV A7 2VERET
BISE U o ORI R Ol st A7 4, & OEBRTIE, HBRMEORR e Jnis
5 e T X OVEOREL, NSRREAPE—ZIZETAHEANIELC TS ZE0Dn5.
72T, FhO ESHE Sk E T ORBZ b - THRHEEE LD L L. TORRIC
513N 'S R REESH i SHERRBE L KT, HIRRER SRR EE L ORRE Fig
10 15T, ZORT, BEEABRBEINRESBIEDLLTIRE-ELL-TED, 2.
1 K/gUsSi, D5 2.2 kI/gU,Si, ORI TRBEHIRI LU BHI L3 VFOREIE ST
WA ERb B, |

%ﬁ%\ﬁftwﬁ%ﬁé%ﬂﬂ&&@m@ﬂbtﬁﬁ%wbtﬁ&%ﬂ%ﬁﬁb\ﬁ%&
SRR T B & &b, SR T-REERARIRIEEE L. KT Wil O SMEREER L1717
Figure 11 {24mmBlFICi L L RBBRON TRAAETT, & D@0 R,
BN KXBBHL RNV EOREIE - L ERIZE, MUVERFEE L TO 25T
m%. Photograph 12 13, HISERME 3.48 k/g U,Si, DEBITH T A T ORHTED—F
Tb%ﬁ\—ﬂﬁﬁbt:&%ﬁbrw%ﬁ%ﬁ%mm\ﬁﬂ/@ﬂﬂﬁﬁ@m(*ﬁﬁ%ﬁ)
BT R EE X NS PN T ORI BRI NS S T, SMAHTERORLMN®R (8
BHOETIE, T LZELES) ZHE U7 Photo. 13 D5 BIRIHALLIAFOR
1O OFANT NI 2T ATHED SN TSI ENDI S, BRALELUIRRTR, fd
THID KT L B BHKOEBAELTHED. JOMMHRTORER, TIVIZVLOFE
K OKEGBEBRICRRYT 27V 3 =7 AOBRENENR) KR ToKEORREMT V=
ML/ KBS OTHEEINTEY, EREOH TEAAN-HANRELTNDIELE
BT, T I AEKDUREATETHHDEVA B,

4. % o
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Table 1 Primary specifications of uranium silicide fuel miniplate tested in the NSRR

PLATE
Height : 130 mm
Width : 35 mm
Thickness ; 1.27 mm
Total mass : 188 t0 192 g
Manufacturer : Babcock & Wilcox

FUELED CORE

Material : U,Si, particle dispersed in aluminum matrix
Height : 70 mm
Width : 25 mm
Thickness : 0.51 mm
U-235 enrichment : 20%
U;Si, mass : 449 to 4.64 g
Uranium mass : 416 to 430 g
Uranivm density . 4.8 gU/cm?
CLADDING
Material . A6061 (Al-1Mg-0.6Si-0.3Cu-0.3Cr)
Thickness : .38 mm
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Fig. 4 Temperature history measured with thermocouple spot-welded on cladding surface
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Prompt Energy Deposition = 1.68 kJ/g-U;5i,

Photo. § Post—test U,Si, fuel particle in the experiment
with prompt energy deposition of 1.68 kJ/g-U,Si,



JAERI-Research 95-077

i
4
]

Photo. ¢ Dendrite structure in the experiment
with prompt encrgy deposition of 1.99 ki/g'U,Si,

|
| — 24 —



JAERI-Research  95-077

= E
_— 5, 3
@ AT
=14
‘
E
e g E
G = :
i
=
&
-] !
oz
@ p
(42|
&
-
=P
= &= o
Py B .
ol = =
o9
e
€2
<5
3 E
= 5
- ke
S -
-

ip)

1.68 kJ/gU,Si

hery (Prompt energy deposition :

U,Si, particle perip

yses in

Photo. 10 Results of EPMA line anal



JAERI-Research  95-077

A
B

W
"'EE; e
D
D i

i
N

g
3
e
i
=
=
=
&)
=
=9
&3
fo
T
i
bo
s
=
A
<
=
£
=
Bus
P

)

!{B.i i |

Photo. 11 Dendrite structure in the experiment with prompt energy deposition of 2.37 kl/g-U,S




sojorped suGap pajudwidel] JO M3lA [RUONDIS-SSOLS 7T "030U4J

wr §o¢

PaYI319-5Y

JAERI-Research  95-077

w y |

paYdIe—8Y paysnod-sy

gt -8/ g ¢ = uonsodagy AZxuy 3duesg




JAERI-Research 95-077

UOTIOAS—8S0I0 SLIGRP PRJUSWISRI] JO SIIBJINS payd)a pue poysijod ¢T "0l0yd

W ¢

paysijod-sy

Peidjo—8Y

4gtn-8/0% gy'c = uonisoda(y A3xuy jduisag



