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Abstract

Numerous uranium compounds were synthesized and those physical properties have
been measured until now, and it is known that those parts show the ferromagnetism.
Moreover, it is reported the part of them also has the strong magnetic anisotropy by
contribution of uranium. Since it is the indispensable requirements to have strong magnetic
anisotropy for obtaining large coercive force required for a permanent magnet, the uranium
compound may have possibility as an outstanding permanent magnet with depending on
the combination of uranium and else addition elements. This research estimated the
application possibility as permanent magnet materials by observing the magnetism with
vibrating magnetization measurement equipment and the magnetic balance by preparing
the ferromagnetic uranium compounds. Furthermore, magnetic field press, sintering and so
on was carried out for the compounds with this possibility, and those magnetisms were
evaluated. Through the above examination, it was cleared that UFe10SizBoz2s satisfies the
requirements as materials of a permanent magnet, and UFe1s8is may be able to be also
used as the materials by addition of boron because coercive force and residual
magnetization increase, and so on. However, about the permanent magnets which were
made from these materials, no sufficient coercive force and residual magnetization can be

shown. It is thought that a processing method and so on will need to be improved.
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Co DEMIZLDF 2 ) —RDOERIZ, Fe-Co lZHET S d Ny FRNOETFRHEE/EAN®E
1ol THD EHEEIND,

728, UFesNiSiz 72 & T 600°CLL EOBIBICE T, BHEAEKRT 2 L5 c8RlEh 578,
ZHTHABOBRIZE D, EEMEML, RENBSIPNAEDTHDEEL TS, 20
BOWRBOHRT, APHIBMLEND Z LRAR<ARY, 20X RBEREL LN ot



3.2 UFe1T:Si2x(T=B, Tj, V, Cr, Mn, Ni, Cu, Ge, Zr: x=0.25-1) D@t

Z I T, UFewSi: @ Si O BHRIN, BEEATEXA L2850, Si 285 L.
&> YIZ B, Ti, V, Cr, Mn, Ni, Cu, Ge RO Zr 2N L= L 22 1ERL L. BEMEOB{LORET
AL,

3.2.1 MR

XREPT A — i h TREBRIC L > TER LS ORREEI. UFewSi ST+ E
FER®D ThMne A LB L T s EZ LD, 2T, 207843 »b 44° (HECE
N5 2O00EFTE—2 %2, (020EECEIDAEICEIDILDEREL, BEEK a kP e 2RE
L7z, Table 3.4z, {EB L 7= {LAHORTFEHERT, —~BOLEWIT. RBOHE LHES
HBs L7z, UFe1MnSi TiE, BFEHiL. UFewSiz LB L THWM LT, 7. Ti #5ML
TALEY TR, IRNEOEME L bITHRFERIZ. adiFmic®nL, Zr 2EM LAY T
Iy ¢ B MICHFERSEMT 2 2 AR Sh, FOMORIE LI(LamTIE, BTE
BIET T L,

3.2.2 WMXBERE

Fig. 3.2.1 225 Fig. 3.2.19i21%. £, UFe10Bo25Sivs, UFe10BosSivs, UFei10Ti0.25511.75,
UFeTiosSiis, UFewTiSi, UFewVosSiis, UFewVSi, UFewCrosSits, UFe1oCrSi,
UFe1oMnos8iis, UFewMnSi, UFewNiosSiis, UFe1oNiSi, UFe1oCuosSiis, UFe1CuSi,
UFe10Geos8iis, UFewGeSi, UFewZrosSiis BT UFeZrSi OESBREBRE T, 7.
Table 3.5 {Zi%. ZHh 6o/ oNZBLEYDLAFIRML, REBLE RN OMETT, +
ST OLEH TR LIL, UsFewSiz @ 1861 ppfu X VA L7, 77 L. UFe1BosSiLs
72 & 15k0e OREETIX, BFITGEL TWIRWMEEH L H DD T, EEBMLETHD,

s DL S TRMBHESEA L= 0ik, fiE TR L 5, BFERNEL LTWS
b, RYEEMOM/INMIE 2T, Fe M¥kT 5 d /30 NOEBIER Y | BEKSENEL L
Rl THLHERNRD, 2B, ZI T BRLEEBETOIESRELLZETTHE S
EHHY, TRATOLEY TRBBALEUVREAX., #EEI/INEVEDTHT,

3.2.3 I (k=Y —REE)

Fig. 3.2.20 % Fig. 3.2.38 {Z1%, £ £, UFe10Bo.258i1.75, UFe10Bo5Siis, UFe10Tio 258117,
UFe1TiosSiis, UFewTiSi, UFewVosSiis, UFewVSi, UFewCrosSiis, UFenCrSi,
UFe1oMnosSits, UFeioMnSi, UFewoNiosSiis, UFewNiSi, UFe1oCuosSiis, UFe1oCuSi,
UFe10GeosSits, UFe1nGeSi, UFewZrosSiis & T8 UFewZrSi OBRKEHREZ RS, £/,
Table3.6 (Zi%, Za oMb BLNTBEEWOF 2 Y —F%ERT, UFewTiosSits ZER< 4~
TOEHT, 220U EDF 2V —dDBBR SNz, Zr ZEN LA ESE RV TRERIC



BRENDF 2V —H, XBREFTOBELSZ2 5L, REHIETFEET S LEZOLND a
Fe AL Db D LRI &S h, BEATEASNEF 2V —EDAR, FRLOLLEHMEED L
DTHDEZEZ LD, UFe10Si: D% = Y — & 362°C & ek LT, UFe1GeosSivs ITREEE T,

TOMY X TOREHTEDEIXET L, Z0OF 2 ) —EOETIE. (L& HD Fe & d /3

YRBIRS BB LIZEY, N FAOBEMEERRNBOTA0ELE L2 RS,



3.3 UFe10Si2Bs, UzFe1sGezBx B T} UzFe1sSi4B:(x=0.1-3) DRé#E:

UFe10Siz i3, BB L7z & 5 ICBBEMME T, 2V —AREL ., —HRSEFEL2E - L
L. KAREEDORERE LTEETHLEEZ bNA, L, Bl STV A8fREizeRe
PhEL, LY RE BB ER LAY EPERTAILENRH S, UsFenGes B UsFesSis
I, BRULOFR 2V —mE2F LAl LTHELNA TV AN, BMSEF R, EREF S
B, ZOMEIL, —FRICEEEFAZRITNE R LR VKABEDER L LT, 2Xb
L2, —F, ThonfbdMmizit, HEEEi—TEOoREEDER®H Y., H, B, CRUV
N 7281, FDRTEENNE WD BABET M~ T 2, FEELAY T,
ZOEIRBABRICL T, BULOBN, 2V —K0 AL ESHOEBRNIHESH
TyvAll

CTIT, ZITIHEBAEBERNRTE S 2 L 287 L. UFeoSis, UsFeisGez & T UsFe13Siq i7
B &ML, BHEOELOBF AR L, UFewSizBozs, UFe108izBos &1 UFe10Siors 122
WU, aFe fHORAZMF]T 5 72.1:9.2:1.8 DL THILEWEER L1, £7-, UFe138i4B2
CEILTIE, SiOE&EZEOLL, T, Cu RN Zr M L& L ER L. RS SE L=,

3.3.1 HBEMiT

XREPr /&7 — b, UFewSiz 12 B2 AL L - T ek L7 b5 D#ESEEEL, UFe1oSiz
PRTIERGEO ThMoe BN S B L TWARNWEEZ BNE, 2T, 245 43° e 44° f+F
WZBENS 2 50T —2 %, (022ERCEDEICEZLOLREL., BFEK a Rl ¢
ERE LTz, £/, UsFenSisiZ BBA L » THER L EMiE. UsFesSia AT+ F&aD
TheNig BN GBI L TWRWEEBZ LD, TIT, 2407 30° RU43° {HEICERS 2o
OEFTE—7 %2 (NDEERUO3DEIZ L2 D ERE L EBFEKa R U c #3E L7, Table
3.7 15, R L{LEMOBRTERETT, —BOLEWIL, RROKE LRIELE/ LI,
FEEIT. B ZHM L7z UFewSiz £ Tid, UFewoSis & bk LT, BARERBEINRD OERIE
Roiniaholc, UsFensSisiZ B 2T 2L, BN LOLEYE B L T, BFEHENK
ELRDTENBR &N,

3.3.2 MXBEHE

Fig. 83.1 2> & Fig. 3326 iZix. # h £, UFewSizBo1, UFe1nSizBoss,
UFe108i2Bo.25(1:9.2:1.8), UFe108i2Bos, UFe108i2B0.5(1:9.2:1.8), UFe108i2Bo.rs,
UFe108i2Bo.75(1:9.2:1.8), UFe1o8i2B, UFe108i2B12s, UFe10S8i2B1s, UFe10SizB2, UsFe1sGes,
UzFe1sGezBos, UsFeisGe:B, UzFeisGezBs, UsFeisGezBs, U:FesSis, U:Fe13814B,
UzFe13814B125s, UsFe1sSisBis, UzFe1sSisBis, U:zFe1381Bz, U:Fe1sSiaBzzs, U:zFe13SisBes,
UzFe13814Bz7s RN UsFe1sSiBs DRESBE#HR L T, £z, Table 3.8 121k, ZhbhbE
LT LS B OETEHL., REREECRBEAOEEZTY, UFewSizBoi & U8 UFe10S8iaBo.2s
Tid. UFe1Siz DfFRE L 18.61 up/fu L B L T, £4F4 19.37, 2035 upfu kb,



BT 52 L BAlSNT, BETML UsFenGe: T, WAMATD L O 19.22 4 pifu. 20
(% L, UsFe1sGe2Bos, UzFei1sGe:B B U UsFe15GesBe T, FHE4L 23.31, 23.57, 23.42 u s/f.u.
& RAFRAL DM T2 2 & MER E A7, UsFesSia Tht, UsFesSiaB ZRRVLT, BRERLIX
Wb Uiz, UsFewSisBs DEIFIBEAL 25, 16.58 u pfu. & UsFe1sSis @ 14.53 yp/fu. & bk LT,
BT 2 &5 CBMEN DR, BROBBESTNS, 1Z3EA Y Fe Hlchdd 3RIEAEH
L7l ThHirEEBLLND,

ZITHE, BRLLEEZOEERELEE T TH IO T, BERHER DRREH 73K x
KRRDZLEBHFETERVRTTHS, LALARBL, B 2RMLE UsFensSi: Tit.
UzFe1s8ieB: @ 0.64k Oe % °— 7 [ZIRBEFIH, UFensSie Db D L B L THKRT S = L 2b
hodc, MMBILEBRE—EOBSL ECRMICTL LA 2 &hd, RO =L iz k
2T, REABBEL TS EEL LD,

LR AW CeCos 72 ETiE, — % Ty, Cu R U Zr TEM LR, (EREAREMLE
EBHESNTVWDU, ZZTEFETH, 2T CTHREAVELRED -7 UFe1sSiBs
EOWT SiDBRZFEOL LT, Cu RO Zr M LIS EER L, ESIBEAHE LT,
Fig. 3.3.27 7> % Fig. 83330 12X, #Fh #Fh. UzFe135i36Ti0.4B2, UzFe138i3sCu0.2Be,
UsFe13Sis 6Cuo.4Bz & ) UzFe15Sis eZro.«Be, DRER B B 2 74, 2R F712. 12 0.25k0e,

0.43kOe, 0.44 Oe, 0.26 Oe & UsFe13SiaBz @ 0.64 Oe & LB UCTHiA L. #IRF L RBim s
nighot,

3.3.3 BERLW (F=V—RHE)

Fig. 3331 72> b Fig. 3851 Tk . % # £, UFewSizBoi, UFeSizBoas,
UFe108i2Bo.25(1:9.2:1.8), UFe 0818y s, UFe108i2Bo.5(1:9.2:1.8), UFe10Siz2Bo.7s,
UFe108i2B0.75(1:9.2:1.8), UFe10Si>B, UFe10SizB1.s, UFe105i2B1s, UFe1SiaBe, UsFei:Ges,
UzFe1sGezBos, UsFe15GesB, UsFe1sGezBe, UsFeisGezBs, UsFe15Sis, UzFe1sSiaB, UszFe1sSiaBe,
UzFe13S14Bs & U} UsFe1sSiseTio.aB: DEBER MR AT T, £72 Table3.912i%, L bhbEn
NIBEEPOF 2 ) —HE2RT, HRE 1:9.2:1.8 THR L7~ UFe10SisBoss & UFe105i2Bos,
B UsFesSia R <LE#H T, 220 LD X o U —EARNHE S L=, T00°CE EOBERICE
FENnDF =) —mid, XREFTORRLSFLDL, RECETFHEETALEXLON5 aFe
MHicL b fllsh, REATRMENS T2V —H0HR, TROLDLEYBEED LD
THhHEEAGND, BOBMICL->T, ZALDILAMEED X2V —Aik, 13&AEEL
L7g7>72, UFe108izaBozs, UzFe1sGeaBos 72 & Cld, MR OWEAEMT 2 (Bafikgbo L&)
—HT, ABL TV L EFHMOMEERII NS Rotnd, BESHEL S L TV AETFH
OREIER & DRICEKFET 2% 2 U —RICiE, RELBEBEARP -0 L Bbh 3,

UsFe1sSisB K& T UsFe1sSiaBe TiX, UzFe1sSis & (b8 LT, HiBM D 300°CHET2ERHD
ol —RmARH N, ZOBEBEEIIESICENDOT, Fe DERBEELIZL LT, £
STCRMOBZE DL OTHL LBbid, BKBEONETIE. 246 DAl RS
BHEMT 22 LABRINEN, ZORIOBEPEELTWAAEEEDH B, -,
UzFe1sSis6TioaBe & U UeFe1sSiseZro.aBe TiE. SRMOBTESIIME L T35 (Fig. 3.3.51,

- 10.



54), T DI Lk, REOHEOBIIRIBIZHA LT3 EBbh, FOREEREIT.,
UsFe1sSiqBe & FL8 LT, W& b EEIND,

- 11-



3.4 UFeionSiz<By B T* UzFe13+Si1:B2(x=0.5-3, y=0.25-1) DR

Z ZETORIFET, UFenSizBozs TR DOBMPBBBE Eh, T/, UFewSiB: T
ERBEADPRELS RD ZEBHESN, UL, Zhb0LEH T, BAEICIZE A PEE
LRWERBDND Si OBRNEL, BEEHEDR LIZBRRH LA, UFelonSisxld x
23 1~3, UsFe1snSiax X x 23-0.5 425 0.6 DB THEET S = L 2. A VAndreev bizdoT
BEISNTHBM, —FT SiAF o< EE2L UFerBoss < UsFeirBs i, FEELRWE
ELTTEHLPCEATHDW, 2o E%bhEr, D2 CIXBREBED Si 286 L. Fe

EERMLIALEMEER L, RO B L O%TF 28B L7z, Table 3.10 (2 £ Liz{ks
WERT,

3.4.1 MXBERE

Fig. 3.4.1 2% Fig. 3.4.91Ci%. #hFh. UFe1058i15Bo2s, UFe1058i1.5Bos, UFe105811.5B,
UFeuSiBozs, UzFe1568i34B2, UzFe142Si2sB2, UsFe14sSizeB2, UsFeis.sSi1sBs & O} UsFeiSiBs
OESBREMMREZ R T, £7- Table 3.11i713. “hbhHE Shi- & {Lehofafikk, B
B L R CMRBES OB %2773, BaFIRE{L L, UFe101xSizxBy £ 4T T, UFe10Siz ™ 18.61 1 /fu.
# B2 Z Lidleds o7z, UsFeisnSieBe % TiE. UsFerssSiieBz & Tt UzFe1sSiB2 T, f8FIRE
B2, ZNEN 17.99upfu, 1756 up/fu. b 720, UsFeisSisB: ® 13.67 up/fu b HE L T,
BN 2 Z EABBShT, UL, ZHIZBROBBEESH NS, 122 A Y o Fe flicdiskd
LDHLEBRBEIL-1-dThHHLEZLND,

UsFe1sSiaB: THE B &=, 064k Oe » HLEIE) Kk X 72 RS B . UsFes68i34Bs2,
UsFe1125i28B2, UzFe1488122Be, UzFe15.48i1.6B2 & Tf UzFe1sSiB: T, FiLF. 0.30k Oe, 0.35
kOe, 0.31k Oe, 0.20k Oe, 0.19k Oe &, IZIE Fe DEMBOMME L bizEd Li-,

3.4.2 RS (k=) —A8®)

Fig. 3.4.10 %>5 Fig. 3.4.18 iTi%, #2411, UFe105Si15Boss, UFe105Si15B0s, UFe10.58115B,
UFeuSiBoss, UsFeis6Sis4B2, UzFe1428i28B2, UsFe145Si22Be, UzFeis.4Si1eBs & (] UsFe1sS8iBs
DRBRHEBRAE T T, 72 Table3. 12 1213, 2h oM L ELRFRILAWMOF = U — S Emd,
UzFe136Siss B2 < {LE# T, T00°CLA LOEEMICH = U — S0l S, — o Eakshie
FETHEEZOND, aFeMICLA L0 MRS B,

- 12.



3.5 UoeZrosFe:B:(x=0-0.4) D REHE:

UFex i3 BBHEZ R TLEME LTHONTVA 2, Fa U — S 101C ¢ BT Th b .
EABMME L LTRATE 2 L3, B8THE L EX 505, SKomura Hit, UFes &5
B E TR LTS ZrFe: DRGEERM L, ZOMMEALMIC L0, Zhic kB L.
UraZirFez i x 22 0.4~1 O#EIZH N T, iR ETHRBEMER LT3, SBiIcARAYY
—aRiIZ £ D Fe OMMBERAIEIX, x250.4 DAY (UoeZrosFes) T. R BE~D U D
FEPRNZEETRBLTWAS, 22T, 22Tl UseZrosFes IZ B %70 LT fbat % 1FR
U(Table 3.13), ZDORAEDELOBEF 48R LT-,

3.5.1 HXBEAE

Fig. 3.5.1 25 Fig. 3.5.3 iTi%, Zh 24, UoeZrosFez, UssZrosFe:Bos B T8 UoeZrosFezBoa
DEIBEHRE T, £ Table 3.14 1713, #LSHORFIRHL., BERHLE UIREES %5
To fARREEIE, UoeZroaFes 28 1.03upffu.THADIZx L, B OWRMEBOEME & & iz,
UosZroaFesBo2 T 1.14 u s/fu., UssZrosFeeBosa T 1.25un/fu E K& Aaotr, L. —h
HEBROBBER I PO 12 AL o Fe ICHXT 2RULE BRI L2 dThB L Z 2 0N 5,

PRERCROREACE LTI, RERCABORMTEFHEMT 2 00, KX B kit
BB LN ot

3.5.2 BEILOW (F=2)—HBE)
Fig. 3.5.4 75 Fig. 3.5.6 121X, #in ¥, UsglrosFes, UosZrosFe:Bos BT UseZrosFesBos
DORERERETT, £/ Table 3.15 1TiE, #IEHDF 2 V) — A% T, UselrosFes 2%

SHEE®T, T00CU LOBRANIF = V—SARBERXh, chbixRErfFEd2s 25
Lbivd, aFe ik 0L#HHIEIND,

- 13-



3.6 UxFe, X)s1 BTV Us(Fe, X)1a(X=Si, Ge, Ti) DREHE:

BLVMEEHOREROR D, £H EOBMA, UFenyXy (X=Si, Ge, Ti) (y=2-)B L
UsFessyXy (X=8i, Ge, Ti) (y=3-9)& 2 B(LAMODIERERLI, = OMFLE A E i,
FLBEEHOTTHREL LTHERICRY 5 2508, FTRORITHEL, CaCus BHE b7
THR)E Fe, £ CoMDRTICEBBRTEZ LI - TEAR TV B LDBREL . 50
LEHIZOVTH, UsFersGex(2:17)%° UFenSiz(1:12) 72 ¥ Db &R EE+ 5 = b 25, R
DZEBER BN, 231343 DR LI B ETRELFRSRBENE ThH M,

mRTs'nR+2nT:Rm~nT5m+2n
R&HIB. 77F /4 F TEBERE, TOMSIZL0E 3 TH n, mEHK

Z 2T, Table 8.16 i{Z R LA A ER L, 2O 228 L7,

3.6.1 WKBEEAE

Fig. 3.6.1 2>% Fig. 3.6.33 {213, #HFh. UzFe2sSiz, UzFe2sSis, UsFexrSis, UsFes6Sis,
U:zFe2sSis, UzFexsGesz, UsFeawGes, UsFennGes, UsFexGes, UzFe2Ges, UzFe2sTis, UzFeasTis,
UzFesrTia, UsFessTis, UsFessTis, UsFexwSis, UsFessSis, UsFessSis, UsFesrSis, UsFessSis,
UsFeasSis, UsFessSis, UsFewGes, UsFessGeis, UsFessGes, UsFesrGes, UsFessGer, UsFessGes,
UsFessGes, UsFeuTis, UsFessTis, UsFessTir & U} UsFessTio DRES BB M % 53, £ 7. Table
317 i, IO LR/BLNELEHOBTEL. BBBILERCRBACEL R,
UsFezsGes, UyFeyTiy & U UsFeyTiy DEIFIRE(L S, THILEI, 60.07 up/fu. 66.01 up/fu., 8231
pfud’2¥, aFe DRFH Y ORFBIER, BETH 2L uTHE L2EETS L =
BORERMEZTTRBRSGELNZ, LH L BEROX 2 U — SHIE CORMEMBOZE 5 .
CHEEILEME R bR h o Tz Fe, R FOEBKICE>ThiE b SN bOLEEAN
D,

3.6.2 RIS (F=V—KHE)

Fig. 3.6.34 75 Fig. 3.6.66 iZi%. #NFh., UFezSis, UzFe2sSis, UzFe2rSis, UsFeosSis,
UzFe2sSis, UsFesGesz, UsFessGes, UsFexrGes, UzFezsGes, UzFe2sGes, UsFezgTiz, UsFeosTis,
UzFe2rTis, UsFezeTis, UzFe2sTis, UsFewSis, UsFessSis, UsFessSis, UsFez:S8is, UsFessSis,
UsFessSis, UsFessSis, UsFewGes, UsFessGeis, UsFessGes, UsFearGes, UsFessGer, UsFeasGes,
UsFesiGes, UsFeswTis, UsFessTis, UsFessTis K& U UsFesTis D BB G i =4, ¥ /-
Table3.18 IZid, ZHLHLR/BOLNABILEHOX 2V —KEFRT, TCLEWT T00CE
., ELRTRULOBERIRVCBRES (F27) —&) AERShE. “hb EEw St
ET2LEZOND, aFeHIZLB LD LHAIShE, ZO—FT, b DIbEW LT
BRMTh =) —ROBREN S, 5% . TR ED LI RS DBEEIC L3 L0R0D,
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RETLZHERS D LBbRD,
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3.7 UFe10SizB:(x=0, 0.25, 0.5) D Bk & E 5k & 7 DOREH:

AABRDREE LUTOBEB R LTV 5 URewSiz &, 215 0 &\ SRR BRI S 1
72 UFewSiz ® B iIMIZ >N, BRERZFBERL, ZOMRBELORL AT L.

ERLI{LEYDBERERTHD 2 L ORRBLEBHAOREIT. SERHS v xEiz LY T
7z, Fig. 3.7.1 7> 5 Fig. 3.7.3 12, UFe10Sis, UFe108izBo.2s, 5t Uf UFewSizBos. £ +.0>(100)
Eia E)RUO0DHEC @D T 7 = BEEERT,

Fig. 374 55 Fig. 376 i, a X c BHFEICRESEEM LI L & D UFewSis,
UFe10Si2Bo.2s, & OF UFe108i2Bos @ 20°C TORAE DRI ER R 274, SFRMLIL. UFe108iz &
U UFe108izBos 23, Z#LFH 16.74u/fu., 16.34 usfu. . ZAUTXF L, UFe108i2Boas i,
17.04 ppfu RO REWVEZT LIz, EOLATY., c BFMARBILAS ST — WS R Fit
TR LT, R, BACREE TH D a @M T, UFeoSiz Tit. 30kOe i TRULD &gk
AVBREND, Zhicst LT, UFewSiaBoss Thk, B{LIT% 4 lm8E8mL . SEIDOHRIERRE T
&5 140k0e £ T, BLIMIFIT 5 2 21372< . UFewSiz & B LT, 3V \BES B H I A
&h 7z, UFewSisBos Tix, 35k0e {13 T UFe10Siz & RO QE RO EFENEH Sh, #
Dtk 50kOe fT:3ETHFIE L7z, Fig. 3.7.7 10, a IR c BAFAICRBAEIM L & 2 0
UFe108i2Bos ?-268.8°C (#{E He IRE). R 20C CORMLDBIEHE RS =T, UFe1SizBos
(CER SN ERBCOREOR ERIZ, BMEEEDCETLE L LIZL Y ARICBRAINE LS
R,

REEORILOHEB DL, TRORITH > THRAMSEFEER KL K RE S,

8 N

3
HM, =2K, L s ag | M
M M

ZIT, HIZSERE, MIZSEREN HOL 20rRMb, LT Mel3tafiRebTh 5. K
B K REREFNET, ERRVIEE—BBEFEREL . AARBEREHI S SH LVl
THDEEZXBND, UFewSia BT UFe108isBoas T, TS DfEIE, Table3. 19 10F L4 5
2, UFewSiz iZ# L Tik. £hEh. 25X 10%rg/em3, -4.0X 106erg/emd ", UFe108izBoss
T 1.0X10%rg/em3, 2.1X 10%rg/cm?® Th- -,

SEDOEEFZDOREN S, FIZEMR LT UFewSizBoss 1k, UFe1nSiz & ik LT, 8FRE(L
MRENWZE, RUKENAENHLOD, Ke NAETHKEFERBNT ED, & HIokAR
FBLTEDIZSIDLWMEEYTHL LEZONS,
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3.8 UFe10Siz, UFe108i2Bo.25 & 1} UzFe13SisBs DREBHRT VR, SR SN L 2 ORE 0
etk

3.8.1 BIRBBEF VA%, 5L RS oM

m%¢7uz&@ﬁﬁaﬁﬁ\Xﬁ%ﬁ%ﬁﬂ%f@ﬁﬁmg\ﬁ%&%i%néUhm&z
UFe108i2Bo.25 B U UsFe13SiaB2 (25 L T EH L7z, UFe108iz, UFe108i2Bo.2s 122\ Tl U:Fe:Si
@%%19218®mﬁ\ﬁﬁbtkﬁ%%ﬁﬁﬁ%&btoﬁE@ﬁﬁ\N%Vﬁ-@ﬁﬁ&
E%#%ﬁifﬁﬁ%ﬁotﬁ\%Mﬁmom\%h%@ﬁﬂ®ﬁ%&k&@%@ﬁ®—%%
Y. —HIOBEHT, BRSO HEM L7z, Table 3.21 171, BREE MBI HE LI %
J—RERT,

Fig. 3.8.11T4%, BERAIZICH 5 UFewSi: D, MKBEDE 2 SBLR LI, BERILE
ﬁ&ﬁm&ﬁ#%k\ﬁ%ﬁ@tmmﬁn&mﬁbr\%nawﬁm\%n%nlﬁ%\Ll%
LMLz, L LAABEETHITE, L0 BORIBLE B EEST 5720, K407
BRTHoN. ZORBRT, ZNLOERBE DML Ab oo DL, Bk O OBLE:
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Table 3.1 Melted compounds and  Table 3.2 Value of the saturated magnetization (M),

the lattice parameters remanence magnetization (M:) and coercive
for UFe1pxTxSiz force (Ho at room temperature for
Sample a(A) c(A) UFe10xTxSiz
UFe1Sis 8.407 4.742 Sample Ms(pp/fu) Mps/fu)  HdkOe)
UFessMnosSiz 8.398 4.738 UFe10Si 18.61 1.59 0.17
UFesMnSi; 8413 4.727 . *'UFewSi; 9.13 . 132 0.20_
UFessCoosSiz  8.895 4.717 UFessMnosSiz  13.43 1.43 0.19
UFesCoSis 8.364 4.736 UFesMnSiz 1573 .. 136017
UFesCo28Si12 8.389 4.705 UFes5C005812 15.01 1.25 0.19
UFerCosSis 8.389 4.678 *1UFes.5C00.5S12 13.39 1.07 0.19
.....UFegCo4Siz 8.358 4.671 UFesCoSie 12.59 1.00 0.20
UFessNiosSiz  8.370 4.722 *IUFesCoSis 16.49 1.70 0.17
UFesNiSis 8.373 4.714 UFesCo:2Siz 14.39 1.31 0.20
*1UFesCo2Si2 15.87 0.93 0.18
UFerCosSis 12.59 0.88 0.20
*1UFerCosSiz 15.91 0.95 0.18
UFesCo4Si2 14.39 1.31 0.20
..... .’f }UE?.QQQ?Sig_.___.__._]:4_‘_3.3_.-.___.___1:?’_2____..___-..Q:g.]:____.
UFes5Nio5Sis 16.80 1.44 0.18
UFegNiSiz 11.83 1.52 0.20

Table 3.3 Curie temperature for UFe10+TxSiz

Sample Tci1{°C) Te2(°C)
UFe10Sis 362 723
T UFewSis 385
UFegsMng.sSi2 282 622
UFesMnSis 210 575
"""" UFessCo0sSiz 872 745
*1UFes5C00.5512 367
UFesCoSi2 387 761
*1UFegCoSis 386
UFesCozSiz 415 ~800
*1JFesCo2Siz 421 >800
UFe7CosSiz 440 >800
*1UFe7CosSi2 440
UFesCo4S12 461 >800
L WUFesCosSiz 449 .
UFessNio5Siz 367 695
UFegNiSiz 366 665

Table 3.2 2 Tf Table 8.3 7 D*1 LA S 1:9.2 :
1.8 TIERIL 7= b D& RT,
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Fig. 3.1.1 Hysteresis loop for UFe1Siz at room temperature.
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Fig. 3.1.2 Hysteresis loop for UFe10Si2(1:9.2:1.8) at room temperature.
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Fig. 3.1.3 Hysteresis loop for UFessMnosSiz at room temperature.
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Fig. 3.1.4 Hysteresis loop for UFesMnSiz at room temperature.
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Fig. 8.1.5 Hysteresis loop for UFeq5Co0.5Siz at room temperature.
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Fig. 3.1.6 Hysteresis loop for UFey5Co0055i2(1:9.2:1.8) at room temperature.
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Fig. 3.1.7 Hysteresis loop for UFesCoSiz at room temperature.
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Fig. 3.1.8 Hysteresis loop for UFesCoSiz(1:9.2:1.8) at room temperature.
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Fig. 3.1.9 Hysteresis loop for UFesCo2Siz at room temperature.
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Fig. 3.1.10 Hysteresis loop for UFesCo28i2(1:9.2:1.8) at room temperature.
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Fig. 3.1.12 Hysteresis loop for UFe7Co03S5i2(1:9.2:1.8) at room temperature.
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Fig. 3.1.11 Hysteresis loop for UFe7zCosSiz at room temperature.
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Fig. 3.1.14 Hysteresis loop for UFesC04Si2(1:9.2:1.8) at room temperature.

R.T.

4 I . 1 ; 1 . 1 X L A ]
15 <10 -5 0 5 10 15
H(kOe)
Fig. 3.1.13 Hysteresis loop for UFesCo4Siz at room temperature.
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Fig. 3.1.15 Hysteresis loop for UFegsNiosSiz at room temperature.
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Fig. 3.1.16 Hysteresis loop for UFesNiSi: at room temperature.
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Fig. 3.1.17 Temperature dependence of the magnetization for UFe10Siz.

UFe Si (1:9.2:1.8)

M(A.U.)

0 200 400 600 800
T(C)

Fig. 3.1.18 Temperature dependence of the magnetization for UFe10Si2(1:9.2:1.8).
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Fig. 3.1.19 Temperature dependence of the magnetization for UFegsMno.sSis.
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Fig. 3.1.20 Temperature dependence of the magnetization for UFesMnSiz.
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Fig. 3.1.21 Temperature dependence of the magnetization for UFeq5Co00.58is.
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Fig. 3.1.22 Temperature dependence of the magnetization for UFes5Co005Si2(1:9.2:1.8).
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Fig. 3.1.23 Temperature dependence of the magnetization for UFesCoSis.
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Fig. 8.1.24 Temperature dependence of the magnetization for UFesCo0Si2(1:9.2:1.8).
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Fig. 3.1.26 Temperature dependence of the magnetization for UFesCo2Sis.
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Fig. 3.1.26 Temperature dependence of the magnetization for UFesCo028i2(1:9.2:1.8).
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Fig. 3.1.27 Temperature dependence of the magnetization for UFe7Co3Sis.
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Fig. 8.1.28 Temperature dependence of the magnetization for UFe:Co3S812(1:9.2:1.8).
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Fig. 3.1.29 Temperature dependence of the magnetization for UFesCo4Sis.
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Fig. 8.1.30 Temperature dependence of the magnetization for UFesCo04Si2(1:9.2:1.8).
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Fig. 3.1.31 Temperature dependence of the magnetization for UFes sNio5Sis.
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Fig. 3.1.32 Temperature dependence of the magnetization for UFeNiSis.
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Table 3.4 Melted compounds and
the lattice parameters

Table 3.5 Value of the saturated magnetization (Ms),

remanence magnetization (My) and coercive

for UFe10TxSiax forcee (Ho) at room temperature for
Sample a(R) o(A) UFe10TxSizx
UFe1BozsSiis  8.376 4.734 Sample Ms(ps/fu) Mepsfu) HlkOe)
_______ UFe1BosSiis ~ 8.358 4.724 UFe10Bo.25811.75 13.71 1.25 0.22
UFeTio2sSiis  *1 %1 ... .UFewBosSits 1076 118 028
UFe10Ti05811.5 8.437 4.737 UFewTiossSii;s 16.86 1.07 0.18
_______ UFeTiSi ~ 8.4324.738 UFe10Tios8115 17.54 1.76 0.18
UFe1Vo.s8i1s *1oo®l ... UFewTiSi 1361 135, 0.19
_______ UFewVSi =~ %1 %1 UFe1VosSiLs 14.07 0.83 0.16
UFewCrosSiis 83954717  UFewVSi 119 088 016
_______ UFe1oCrSi 8.4074.715 UFe1Cro5Si1s5 14.56 1.08 0.17
UFeioMnosSiis  8.4004.730  UFepCrSi 1349 130 0.17
_______ UFewMnSi  8.4294.745 UFeicMnosSiis  16.46 1.36 0.16
UFewNiosSiis  8.3704.722 ____UFeiMnSi 1326 126 0.17
_______ UFeoNiSi _ 8.420 4.740 UFewoNiosSirs  13.67 1.78 0.20
UFe10Cuo.55115 *1 *1 _UFepNiSi 1636 130 020
_______ UFeCuSi  *1 #1 UFe10CuosSits 18.57 1.12 0.20
UFe10GeosSiis ook . UFewwCuSi 1551 082 0.18
_______ UFeiwGeSi =~ *1  *1 UFe10GeosSiLs 14.66 1.09 0.18
UFeiwZrosSiis  8.3704.749  UFewGeSi 13.57 . 091 021
UFe10ZrSi 8.392 4.752 UFe1wZrosSiis 12.59 1.00 0.18
UFe1ZrSi 14.95 1.70 0.17

Table 3.6 Curie temperature for for UFe10TxSiax

Sample To(°C)  Tcx°C) Tes(°C)

UFe10Bo.255i1.75 352 754

_______ UFewBosSins 349 768
UFe10Tho.25511.75 326 750
UFe10TiosS8115 289

_______ UFewTiSi 238 782
UFe1wVosSivs 278 =800

_______ UFewVSi 180 =800
UFe1Cros8i1s 269 740

....... UFewCrdi 165 744
UFeicMnosSiis 265 705

_______ UFewMnSi 122 699
UFe10Nio 55115 359 748

oo UFeN1S1 212 326 756
UFe10Cus5Si15 341 765

......UFewCuSi 182 287 . 749
UFe10GensSiis 365 721

....UFewGeSi 279 864 730
UFe1ZrosSis 219 300
UFenZrSi 170 274

1R XRRETTRER 2 £ Lol
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Fig. 3.2.1 Hysteresis loop for UFe10Bo.25S11.75 at room temperature.
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Fig, 38.2.2 Hysteresis loop for UFe10BosSii5 at room temperature.
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Fig. 3.2.3 Hysteresis loop for UFe10Tio25511.75 at room temperature.
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Fig. 3.2.4 Hysteresis loop for UFe1Tio 55115 at room temperature.
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Fig. 3.2.5 Hysteresis loop for UFe10TiSi at room temperature.
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Fig. 3.2.6 Hysteresis loop for UFe10V05Si1s at room temperature.
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Fig. 3.2.7 Hysteresis loop for UFe10VSi at room temperature.
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Fig. 3.2.8 Hysteresis loop for UFe10CrosSi15 at room temperature.

24

UFe, CrSi
R.T.
12}

M(p,/fu.)
o

-12

i

15 -10

5
H(kOe)

0

5

.10,

15

Fig. 3.2.9 Hysteresis loop for UFe10CrSi at room temperature.
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Fig. 3.2.10 Hysteresis loop for UFe10MnosSi15 at room temperature.

24

_UFelOMnSi
R.T.
12+

My, /fu.)
o

T

-12

15 -10 -5

0
H(kOe)

5

.10.

15

Fig. 3.2.11 Hysteresis loop for UFei:o0MnSi at room temperature.
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Fig. 3.2.12 Hysteresis loop for UFe10Nio58115 at room temperature.
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Fig. 3.2.13 Hysteresis loop for UFe10NiSi at room temperature.
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Fig. 3.2.14 Hysteresis loop for UFe10Cuo58i15 at room temperature.
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Fig. 3.2.15 Hysteresis loop for UFe10CuSi at room temperature.
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Fig. 3.2.16 Hysteresis loop for UFe10GeosSi1s at room temperature.
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Fig. 3.2.17 Hysteresis loop for UFe10GeSi at room temperature.
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Fig. 3.2.18 Hysteresis loop for UFe10ZrosSi15 at room temperature.
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Fig. 3.2.19 Hysteresis loop for UFe10ZrSi at room temperature.
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Fig. 3.2.20 Temperature dependence of the magnetization for UFe10Bo.25Si1.75.
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Fig. 3.2.21 Temperature dependence of the magnetization for UFe10BosSiLs.
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Fig. 3.2.22 Temperature dependence of the magnetization for UFe10Tio25811.75.
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Fig. 3.2.23 Temperature dependence of the magnetization for UFe10Ti0.65115.
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Fig. 3.2.24 Temperature dependence of the magnetization for UFe1oTiSi.
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Fig. 3.2.25 Temperature dependence of the magnetization for UFe10Vo5Si1s.
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Fig. 3.2.26 Temperature dependence of the magnetization for UFeoVSi.
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Fig. 3.2.27 Temperature dependence of the magnetization for UFe10CrosSiis.
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Fig. 3.2.28 Temperature dependence of the magnetization for UFe10CrSi.
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Fig. 3.2.29 Temperature dependence of the magnetization for UFe10MnosSiys.
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Fig. 3.2.30 Temperature dependence of the magnetization for UFe1cMnSi.
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Fig. 3.2.31 Temperature dependence of the magnetization for UFe10Nio5Si1s.
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Fig. 3.2.32 Temperature dependence of the magnetization for UFeoNiSi.
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Fig. 3.2.33 Temperature dependence of the magnetization for UFe10Cuo55i1 5.

-~;\\\ | UFe, Cusi
\\\\%
3
I-'--‘\
0 200 400 600 800

T(C)

Fig. 3.2.34 Temperature dependence of the magnetization for UFe10CuSi.
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Fig. 3.2.35 Temperature dependence of the magnetization for UFe1cGeosSis.
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Fig. 3.2.36 Temperature dependence of the magnetization for UFe10GeSi.
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Fig. 3.2.37 Temperature dependence of the magnetization for UFe10ZrosSiis.
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Fig, 3.2.38 Temperature dependence of the magnetization for UFe10ZrSi.
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Table 3.7 Melted compounds and Table 3.8 Value of the saturated magnetization (M),

the Lattice parameters remanence magnetization (M) and coercive
for UFe10812Bx, UzFe15GezBx force (Heo) at room temperature for UFe10SizBy,
andUzFe13814Bx UsFe15Ge:Bx andU:Fe13S14By
Sample a(d)  c(A) Sample Ms(ps/fu.) MdAps/fu)  H(kOe)

UFe108i2Bo.1 8.398 4.737 UFe1081:Bo.1 15.37 1.18 0.18
UFe10812Bo.25 8.398 4.732 UFe108i2Bo.25 20.35 1.60 0.18
UFe108i2Bos 8.389 4.755 *2UFe108i2Bo.25 13.86 0.85 0.23
UFe108i2Bo.7s 8.413 4.719 UFe10Si2Bo s 14.35 1.29 0.35
UFe108i2B 8.380 4.732 *2UFe10812Bos 16.96 0.96 0.22
UFe10812B1.2s 8.370 4.722 UFe10512Bo.75 15.87 1.50 0.21
UFe1081:B1.5 8.367 4.756 *2JFe10812B0.75 13.41 1.05 0.27
_________ UFeoSi:B: 8373 4.714 UFe108i2B 11.71 1.97 0.31
UzFe15Ges *1 *1 UFe10812B1.25 12.19 1.69 0.25
UszFe15GezBos *1 *1 UFe10812B15 12.66 2.18 0.31

UzFei1sGesB oo UFeSizBe 1294 124 024
UzFeisGe:Bs *1 N UsFe1sGes 1922 1.07 0.16
_________ UsFeisGeeBs %1 *t UsFe1sGe:Bos 23.31 2.18 0.18
U:zFe158i4 8.351 8.208 UsFe15Ge:B 23.57 1.17 0.17
UzFess SiiB 8.379  8.235 UsFe15sGe:B2 23.42 2.24 0.19

UzFeis SiaBuzs 1 1 UzFe15Ge:Bs 20.48 122 | 0.20
UzFei3 SisBis *1 T UsFewSis 14.53 1.09 0.17
UzFeis SiaBi7s 1 * U:Feis SisB 15.52 3.03 0.25
UzFeis SisB2 8.370 8.226 UszFe1s SisBiss 11.43 1.85 0.36
UzFeis SiaBo2s *! *1 UsFeis SisB1s 11.07 1.60 0.38
UsFe1s SidBss *1 1 UsFe1s S8isBirs 12.21 2.13 0.34
U:Fe1s SisBars * *1 UsFe1s SisBs 13.67 3.31 0.64
_________ UsFe SigBs %1 %1 UsFe1s SiBz2s 12.17 2.79 0.54
UzFersS136Tio Bz ™1 *l UzFe1s SisBzs 13.27 2.43 0.56
U:Fe135i3.6Cuo.2Bs *1 *1 UsFeis SisBs7s 12.52 2.57 0.55

UFewSissCuoaBz  *1 %1 UsFe1s SiBs 16.58 3.04 0.36
UsFesSiseZrodBz  *! ML UsFesSissTioaBz:  11.42 1.64 0.25
2 2 . UzFe1sSi3sCuo2B: 13.23 3.10 0.43
"1 XBRETRE & R L7202 7z UsFe158136Cu04B2 11,01 1.87 0.44
UsFe13813 6210482 11.34 1.91 0.26

Table 3.8 % 1! Table 3.9 H1*2 [Tk L
21:92: 18 TR L~ DETT,
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Table 3.9 Curie temperature for UFe10Si2By,
UzFe15GeBx andUsFe13814Bx

Sample Tc(°C) Tca(°C) Tes(°C)
UFe108i2Bo.1 369 720
UFe10812Bo.25 366 718

*2UFe10812Bo.25 366
UFe18i2Bo s 367 759
*2UFe10812Bo.5 360
UFe108izBo.7s 360 756
*2[JFe10812Bo.75 364 754
UFe1081:B 260 356 759
UFe10812B1.25 261 358 758
UFe10Siz2B1s 249 345 752
...UFewSieB2 252 713 ..
U:zFe1sGez 240 780
UsFeis(GesBos 239 784
UzFe1:Ge:B 255 781
UzFe15Ge:zB: 245 751
.....UzFe1sGeaBs 256 742
UsFe15Sis 198
UzFes SisB 186 300
UsFeis SisB2 196 321
.. UsFen SigBs 184 749 .
UszFe1sSiseTiosB: 180 253
UsFe13S138Cuo2B2
UzFe13Sia6Cuo.4Bs
UsFe1381s.672r0.4Be2
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Fig. 3.3.1 Hysteresis loop for UFe10Siz2Bo.1 at room temperature.
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Fig. 8.3.2 Hysteresis loop for UFe10SizBo.25 at room temperature.
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Fig. 8.3.3 Hysteresis loop for UFe10Si2Bo.25(1:9.2:1.8) at room temperature.
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Fig. 3.3.4 Hysteresis loop for UFe108i2Bos at room temperature.
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Fig. 3.3.56 Hysteresis loop for UFe10812B05(1:9.2:1.8) at room temperature.
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Fig. 3.3.6 Hysteresis loop for UFe108izBo.7s at room temperature.
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Fig. 3.3.7 Hysteresis loop for UFe10Si2Bo.75(1:9.2:1.8) at room temperature.
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Fig. 3.3.8 Hysteresis loop for UFe10SizB at room temperature.
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Fig. 3.3.9 Hysteresis loop for UFe10Si:B1.25 at room temperature.
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Fig. 3.8.10 Hysteresis loop for UFe10Si2B15 at room temperature.
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Fig. 3.3.11 Hysteresis loop for UFe10SizBz at room temperature.
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Fig. 8.3.12 Hysteresis loop for UsFe1sGez at room temperature.
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Fig. 3.3.13 Hysteresis loop for UsFe15GezBos at room temperature.
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Fig. 3.3.14 Hysteresis loop for UsFe1sGe:B at room temperature.

- .

0
H(kOe)

15

_UFe1 5GezB2
R.T.

O 1 : ] .
-15 -10 -

Fig. 8.3.15 Hysteresis loop for UsFe1sGe2Bs at room temperature.

- .

0
H(kOe)

- 69-

15




30

| UFe Ge B,
R.T.

15

M(p,/fu.)
o

-15

1

15 -10 5

0
H(kOe)

5

.10.

15

Fig. 3.3.16 Hysteresis loop for UsFe1sGezBs at room temperature.
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Fig. 3.3.17 Hysteresis loop for UzFe1sSis at room temperature.
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Fig. 3.3.18 Hysteresis loop for UzFe138isB at room temperature.
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Fig. 3.3.19 Hysteresis loop for UzFe15814B1.25 at room temperature.
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Fig. 3.3.20 Hysteresis loop for U:zFe158i4B15 at room temperature.
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Fig. 3.3.21 Hysteresis loop for UzFe138i4B1.75 at room temperature.
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Fig. 8.8.22 Hysteresis loop for UzFe1sSisBz at room temperature.
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Fig. 3.8.23 Hysteresis loop for UsFe138isB2.25 at room temperature.
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Fig. 3.3.24 Hysteresis loop for UzFe1sSisBz s at room temperature.
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Fig. 3.3.25 Hysteresis loop for Uz2Fe1s8isB275 at room temperature.
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Fig. 3.3.26 Hysteresis loop for UzFe13SisBs at room temperature.
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Fig. 3.3.27 Hysteresis loop for UsFe1sSis¢Tio 4Bz at room temperature.
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Fig. 3.3.28 Hysteresis loop for UsFe13SissCuio2B2 at room temperature.
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Fig. 3.3.29 Hysteresis loop for UzFe13SizsCu0.4B2 at room temperature.
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Fig. 3.3.30 Hysteresis loop for UzFe1sSis 6Zro.4B2 at room temperature.
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Fig. 3.3.31 Temperature dependence of the magnetization for UFe108izBo 1.
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Fig. 3.3.32 Temperature dependence of the magnetization for UFe10SizBo.2s.
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Fig. 3.3.88 Temperature dependence of the magnetization for UFe108izBo.25(1:9.2:1.8).
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Fig. 3.3.34 Temperature dependence of the magnetization for UFe10SisBos.
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Fig. 3.3.35 Temperature dependence of the magnetization for UFe108i2Bos(1:9.2:1.8).
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Fig. 3.3.36 Temperature dependence of the magnetization for UFe108izBo.75.
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Iig. 3.3.37 Temperature dependence of the magnetization for UFe10812Bo.75(1:9.2:1.8).
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Fig. 3.3.38 Temperature dependence of the magnetization for UFe10SizB.
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Fig. 3.3.39 Temperature dependence of the magnetization for UFe10SizB1.2s.
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Fig. 3.8.40 Temperature dependence of the magnetization for UFe108i2B1..
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Fig. 3.3.41 Temperature dependence of the magnetization for UFe 10Si2Bs.
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Fig. 8.3.42 Temperature dependence of the magnetization for UsFe1;Ges.
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Fig. 3.3.43 Temperature dependence of the magnetization for UzFe1sGezBo.s.
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Fig. 3.3.44 Temperature dependence of the magnetization for UzFeisGe:zB.
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Fig. 3.3.45 Temperature dependence of the magnetization for UzFe15Ge:Bs.
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Fig. 3.3.46 Temperature dependence of the magnetization for UzFe15GesBs.
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Fig. 3.3.47 Temperature dependence of the magnetization for UsFe12Sis.

- 85-



M(A.U.)

M(A.U.)

U Fe SiB

\
\

~ _

0 200 400 600 300
CC)

Fig. 3.3.48 Temperature dependence of the magnetization for UsFe15SisB.

N\

U Fe SiB,

|

0 200 400 600 300
| T(C)

Fig. 8.3.49 Temperature dependence of the magnetization for UzFe13SisBs.
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Fig. 3.8.50 Temperature dependence of the magnetization for UsFe138isBs.
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Fig. 3.3.51 Temperature dependence of the magnetization for UsFe1sSis¢Tio 4Bo.
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Fig. 3.8.52 Temperature dependence of the magnetization for UsFe1:SissCug2Bs.
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Fig. 3.3.563 Temperature dependence of the magnetization for UsFe138is6Cuo.4Ba.
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Fig. 3.3.64 Temperature dependence of the magnetization for UsFe13SiseZro.4Ba.
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Table 3.10 Melted compounds and Table 3.11 Value of the saturated magnetization (M),

the Lattice parameters remanence magnetization (M,) and coercive
for UFe15+xSiz-«By force (H) at room temperature for
and UsFeis+,SisvBs UFe10+SizyBrand UsFeis+,SisyBx
Sample Sample Ms(pp/fu) M:e(pefu)  HdkOe)

UFe105511.5Bo.2s UFe1058i15Boss 13.39 0.94 0.18
UFe1059115Bos UFe1055115Bos 12.15 0.69 0.19

............... UkewsSisB__  UFewsSiisB 1834 117 021

............... UFeuSiBogs . UFenSiBops 1674 452 017
UsFei26Sis.4B2 UsFe136Si3.4B2 11.77 2.57 0.30
UzFe1428i25B2 UsFe1428i25B2 13.40 2.02 0.35
U:zFe14S8iz2Be UszFe1258i22B2 13.17 1.52 0.31
UzFe15.48i16B2 UsFe1s.48i16B2 17.99 4.07 0.20
UsFe1sSiBe UsFe168iBs 17.56 3.00 0.19

Table 3.12 Curie temperature for UFe1o+ySizyBx

and UsFei3+yS8isyBa
Sample Tc(®C)  Tca(°C) Tes(°C)
UFe105S115Bo.25 327 765
UFe105511.5Bos 331 764
_______ UFewsSusB 349 749
_______ UFenSiBoes 292 768
UzFe13.6513.4B2 189 300
UzFe11.2512.5B2 229 751
UzFe1135i22Bz 173 339 748
UzFe15.45116B2 97 313 775
UsFe165iB2 81 281 779
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Fig. 3.4.12 Temperature dependence of the magnetization for UFe105Si15B.
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Fig. 3.4.15 Temperature dependence of the magnetization for UsFe142S8i23Bs.
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Table 3.13 Melted compounds
for Uo.eZro.4FesBx
Sample
UosZrosFe:
UoeZrosFezBoz
UssZro.aFezBo.s

Table 3.14 Value of the saturated magnetization (Ms),
remanence magnetization (My) and coercive
force (H) at room temperature for

Ug.eZro.sFesBx
Sample My(pp/fu) M:psfu)  HdkOe)
UssZro1Fes 1.03 0.13 0.14
UssZro.sFezBoo 1.14 0.22 0.15
UneZrosFesBoa 1.25 0.19 0.15

Table 3.15 Curie temperature for UosZro sFesBx
Sample To(°C) Tea°C)  Tes(°C)
UosZro sFez 130
UssZrosFezBo2 101 776
UosZroaFe:Bos 126 782
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Fig. 3.5.2 Hysteresis loop for UosZrosFezBoz at room temperature.
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Fig. 3.5.3 Hysteresis loop for UoeZro.sFe2Bosat room temperature.
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Fig. 3.5.4 Temperature dependence of the magnetization for UpsZro.sFes.

- 102-



M(A.U.)

0

200

400 600

T(C)

800

Fig. 8.5.5 Temperature dependence of the magnetization for UssZrosFezBos.

M(A.U.)

\

\
\
\

(&

U0.6zr0.4F e2B0.4

N\

0

200

400 600

T(C)

800

Fig. 3.5.6 Temperature dependence of the magnetization for UggZrosFe2Bo.4.

- 103-



Table 3.16 Melted compounds

Table 3.17 Value of the saturated magnetization (Ms),
for 2-31type and

remanence magnetization (My) and coercive

3-43type force (He) at room temperature for 2-31type
Sample Sample and 3-43type
UsFe25Sis UsFexSis Sample Msps/fu) Mlusfu) HdkOe)
U:zFe2sSis UsFezsSi4 UszFez98i2 53.62 2.90 0.15
UzFe27Si4 UsFeasSis UzFe2sSis 52.25 4.66 0.19
UsFeqsSis UsFesrSis U:zFezrSia 42.22 3.92 0.19
_______ UsFepsSis . UsFesSis UsFe268is 50.24 3.12 0.18
peremdies  ReasSly UsFexSie .. 3684 250 019
UzFexGes UsFesSis UsFezsGes 58.69 2.60 0.15
UsFexnGes UsFeswGes UsFesGes 60.07 5.15 0.15
UzFezGes UsFess Ge 4
_____ UsFexsGes UsFess Ge s UzFezGey 50.24 3.12 0.18
T UsFesThe UsFes: Ge s UzFezsGes 52.87 3.48 0.15
UsFezsTis UsFess Ger  wooev. UsFezsGes 43.87 28 015
UsFesTi4 UsFess Ges UsFe29Tia 66.01 2.99 0.16
UsPFeseTis UsFes, Go s UsFeszsTis 58.24 3.42 0.17
UsFeasTis UsFewTis UsFesrTi4 49.61 2.39 0.17
UsFessTis UsFexTis 35.62 3.29 0.18
UsFeseTin UsFegsTis 28.48 317 0.20
UsFesqTio UszFe0Sis 77.20 3.75 0.16
UzFessSiq 78.69 3.34 0.18
UsFessSis 67.29 3.94 0.18
UsFes7Sis 58.18 2.95 0.18
UsFessS17 65.93 4.77 0.20
UsFeasSis 46.41 3.50 0.21
_______ U §E?_3f1_s_:1?_____--._____6_0:_5_]-_______--_-3:.67.-_________.(_):1_9_____.
UsFeiGes 69.33 2.00 0.13
UsFess Ge s 56.31 2.59 0.15
UszFess Ges 67.57 3.18 0.15
UsFezr Ges 70.19 2.11 0.15
UsFess Ger 64.21 2.95 0.15
UsFess Ges 70.20 2.92 0.15
_______ UsFess Ges 6542 287 016
UsFeqoTiz 82.31 3.58 0.16
UsFessTis 56.82 3.38 0.17
UsFeasTis 45.96 3.15 0.19
UsFezsTig 27.84 2.80 0.20
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Table 3.18 Curie temperature for 2-31type

and 3-43type
Sample Tc(’C) Tea(°C) Tes(°C)
U:Fesz9Siz 288 768
U2FessSis 324 764
UsFe27814 347 735
UzFezSis 356 704
________ UsFessSis 340 638
UzFesGes 220 784
UzFezsGes 245 771
UzFearGes 269 768
UzFezGes 273 767
. UsFexCes 263 684 721
UzFeosTio 65 786
UzFe2sTis 103 786
UzFe2Tis 85 784
UzFessTis 85 789
________ UsFesTis 97 787
UsFe40Sis 283 767
UsFeaoSis 315 763
UsFeasSis 333 751
UzFezrSis 347 730
UszFessSiz 352 705
UsFessSis 343 650
________ UsFessSis 323 598
UsFe4wGes 191 779
UszFess Ges 236 777
UsFess Ges 247 770
UsFear Ges 264 765
UsFess Ge 247 7585
UsFess Ge s 244 728
... UsFessGesg 238 670 729
UsFesTis 110 788
UsFessTis 124 784
UsFessTix 107 789
UsFeadTis 104 789
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Fig. 3.6.2 Hysteresis loop for UzFe2sSis at room temperature.
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Fig. 3.6.4 Hysteresis loop for UzFe2Sis at room temperature.
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Fig. 3.6.6 Hysteresis loop for UsFezGez at room temperature.
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Fig. 3.6.8 Hysteresis loop for UzFe2rGesat room temperature.
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Fig. 3.6.9 Hysteresis loop for UzFezsGes at room temperature.
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Fig. 3.6.10 Hysteresis loop for UzFezsGes at room temperature.
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90 | L I. ' | 1 | 1
PACE |
530 -
< |
Z0
2 i
30k i
60 l
U715 210 50 5 10 15
H(kOe)

Fig. 3.6.12 Hysteresis loop for UzFessTis at room temperature.
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Fig. 3.6.13 Hysteresis loop for UzFez:Tisat room temperature.

o/t
530¢

oN
e
T

{

O 1 . I ) .
-15 -10 -5
H(kOe)

0

5

.10.

15

Fig. 3.6.14 Hysteresis loop for UzFessTis at room temperature.
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Fig. 3.6.16 Hysteresis loop for UsFeSis at room temperature.
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Fig. 3.6.18 Hysteresis loop for UsFessSis at room temperature.
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Fig. 3.6.21 Hysteresis loop for UsFessSis at room temperature.
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Fig. 3.6.22 Hysteresis loop for UsFessSis at room temperature.
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Fig. 3.6.23 Hysteresis loop for UsFesGes at room temperature.
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Fig. 3.6.24 Hysteresis loop for UsFessGes at room temperature.
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Fig. 3.6.27 Hysteresis loop for UsFessGer at room temperature.
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Fig. 8.6.28 Hysteresis loop for UsFessGes at room temperature.
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Fig. 3.6.29 Hysteresis loop for UsFessGeg at room temperature.
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Fig. 3.6.30 Hysteresis loop for UsFesTis at room temperature.
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Fig. 3.6.32 Hysteresis loop for UsFessTir at room temperature.
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Fig. 3.6.34 Temperature dependence of the magnetization for UsFez2sSis.
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Fig. 3.6.35 Temperature dependence of the magnetization for UsFe2sSis.
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Fig. 3.6.36 Temperature dependence of the magnetization for UsFe27Sia.
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Fig. 3.6.37 Temperature dependence of the magnetization for UzFe26Sis.
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Fig. 3.6.38 Temperature dependence of the magnetization for UzFez551s.
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Fig. 3.6.39 Temperature dependence of the magnetization for UsFezeGes.
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Fig. 3.6.40 Temperature dependence of the magnetization for UsFeasGes.
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Fig. 3.6.41 Temperature dependence of the magnetization for UsFe2:Ges.
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Fig. 3.6.42 Temperature dependence of the magnetization for UzFeasGes.
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Fig. 3.6.43 Temperature dependence of the magnetization for UsFezsGes.
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Fig. 3.6.44 Temperature dependence of the magnetization for UsFezeTie.
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Fig. 3.6.45 Temperature dependence of the magnetization for UzFezsTis.
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Fig. 3.6.46 Temperature dependence of the magnetization for UsFe27Tia.
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Fig. 3.6.47 Temperature dependence of the magnetization for UsFessTis.
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Fig. 3.6.48 Temperature dependence of the magnetization for UzFezsTis.
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Fig. 3.6.49 Temperature dependence of the magnetization for UsFeoSis.
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Fig. 3.6.50 Temperature dependence of the magnetization for UsFeszsSia.
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Fig. 3.6.51 Temperature dependence of the magnetization for UsFessSis.
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Fig. 3.6.52 Temperature dependence of the magnetization for UsFes7Sis.
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Fig. 3.6.53 Temperature dependence of the magnetization for UsFessSir.
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Fig. 3.6.54 Temperature dependence of the magnetization for UsFessSis.

- 132-



M(A.U.)

0 200 400 600 800
T(C)

Fig. 3.6.556 Temperature dependence of the magnetization for UsFeasSis.
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Fig. 3.6.66 Temperature dependence of the magnetization for UsFesGes.
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Fig. 3.6.57 Temperature dependence of the magnetization for UsFessGes.
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Fig. 3.6.58 Temperature dependence of the magnetization for UsFessGes.
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Fig. 3.6.69 Temperature dependence of the magnetization for UsFesrGes.
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Fig. 3.6.60 Temperature dependence of the magnetization for UsFessGes.
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Fig. 3.6.61 Temperature dependence of the magnetization for UsFessGes.
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Fig. 8.6.62 Temperature dependence of the magnetization for UsFes1Ges.
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Fig. 3.6.63 Temperature dependence of the magnetization for UsFesoTis.
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Fig. 3.6.64 Temperature dependence of the magnetization for UsFessTis.
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Fig. 3.6.65 Temperature dependence of the magnetization for UsFessTir.
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Fig. 3.6.66 Temperature dependence of the magnetization for UsFes4Tis.
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Table 3.19 Anisotropy constants Ki and K for
UFe108i2Bx(x=0, 0.25) at 20°C

Sample Ki(10%erg/om?® Ko(108erg/cm?)
UFe108i2 25 -4.0
UFe10S12Bo.2s 10 2.1
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(a)Laue pattern for UFenSi=(001)

(b)Laue pattern for UFe10Si2(100)

Fig. 3.7.1 Laue diagrams of the single crystal UFeSis and the simulation patterns,

a lII[}_



(a)Laue pattern for UFe10S1aBg.25(001) (b)Laue pattern for UFeinSizBo2:(100)

Fig. 3.7.2 Laue diagrams of the single erystal UFe 05i:Bo ss.

{a)Laue pattern for UFe108izBos(001) (b)Laue pattern for UFe0Si:Bas(100)

Fig. 3.7.3 Laue diagrams of the single ervstal UFe0Si2Bas.
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Fig. 3.7.4 Magnetization curves along a-axis and c-axis
for the single crystal of UFe10Siz at 20°C.
20 —
H//c-axis
15F .
H//a-axis
5 , .
UF;eIOS12BO.25 |
20C
0 . L A 1 N L . I )
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H(kOe)

Fig. 3.7.5 Magnetization curves along a-axis and c-axis
for the single crystal of UFe10812Bo.25 at 20°C.
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Fig. 3.7.6

60 90 120 150
H(kOe)

Magnetization curves along a-axis and c-axis
for the single crystal of UFe10Si2Bos at 20°C.

" H//c-axis

20 30 40 30
H(kOe)

Fig. 3.7.7 Comparison between the magnetization curves at 20°C
and -268.8°C for the single crystal of UFe10SizBas.
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temperature for sintering samples

Table 3.20 Value of the remanence magnetization (M:) and coercive force (Ho) at room

Sample Condition M:(usfu.) H(kOe)

Str.UFe10Si12 1100°C x 1h 2.50 0.19
*15tr. UFe108i: 1100°C x 1h 2.61 0.17
*18tr, UFe10Siz 1100°C x 2h 3.17 0.16
*18tr. UFe10Si: 1000°C % 1h 0.80 0.22
*1S5tr.UFe 1051z 1000°C x 2h 0.89 0.19
*18¢r. UFe10Sis 900°C x 1h 0.98 0.23
*15tr.UFe 10812 900°C x 2h 0.92 0.24

o MSwUFenSi  1100CxXThBL* 050 021
*1Str.UFe10812Bo 25 1100°C x 1h 1.34 0.21
*1Str.UFe10512Bo 25 1100°C x 2h 2.45 0.17
*15tr. UFe10812Bo 25 1050°C x 2h 2.20 0.18
*15tr.UFe10812Bo.25 1000°C X 2h 0.99 0.23
*1Str.UFe10512Bo 25 900°C x 1h 0.89 0.24
*1Str.UFe10812Bo.25 900°C x 2h 0.80 0.25

_“StrUFewSiBozs ________1100CX1hBL* 060 0.18
Str.UsFeis SisB2 900°C x 1h B.L.*? 2.02 0.56
Str.UsFeis SisBe 1000°C x 1h B.L.*2 0.59 0.27
Str.UsFeis SisBe 1100°C x 1h B.L.*2 0.66 0.25

Table3.21 Curie temperature for sintering samples

Sample Condition To(°C) Tc2(°C) Tes(°C) Tea°C) Tes(°C)
Str.UFe105i12 1000°C x 1h 365 676
*18tr. UFe10Siz 1000°C x 1h 360 668
JStrUFewSia 1100°Cx1h B.L.*2 341 668
*15tr.UFe10512Bo.25 1000°C x 1h 371 6b4
JiStrUFewSiBogs 1100°Cx1h B.L.** 348 660 751
Str.Uz2Fe1s SisB2 900°C x1h B.L.*2 20 192 311 573 756
' 1000°C x 1h
Str.UsFets SisB; B.L.*? 80 349 749

Qtr TTaFaie Qi.Ry 110N°Cx1Th RT.*2 12 209 RR4 74AR

Table 3.2 & (F Table 3.3 FD*1 i3fHmkttbA 1:9.2 ¢
1.8 TEHMLZLDERT, £/, *2 @ B.Lid 3o
VE—R LTI L ARToEEERLTINA,
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Table 3.22 Value of the remanence magnetization (M:) and coercive force (Ho at room
temperature for anneal samples

Sample Condition M (us/f.u.) H(kOe)
Ann. UzFeis Si4B1.75 800°C x 5h 3.52 0.86
Ann.UzFe;s SiqB: 800°C x 5h 4.58 0.80
Ann.UzFes SisB: 800°C x 10h 2.70 0.84
Ann.UzFeis Si4Bs 800°C x 15h 2.22 0.73
Ann.UzFe1; Si4Bs 800°C x 20h 4.04 0.79
Ann.UzFeis SisBe 800°C x 25h 3.05 0.75
Ann.UskFe;s SisB2 800°C x 30h 1.99 0.53
Ann. U:Fe 136813 4B2 800°C x 5h 2.57 0.46
Ann.UsFe1s Si4Ba2s 800°C %X 5h 3.28 0.75

Table3.23 Curie temperature for anneal samples

Sample Condition Tc(°C) Tc2(°C) Tes(°C) Tea(°C) Tes(°C)
Ann.UzFe1s SisBs 800°C x 5h 210 314
Ann.UzFe;; SisBe 800°C x 10h 211 314
Ann.UsFe;s SigBe 800°C x 30h 212 312 568 738
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Fig. 3.8.1 Second quadrant of hysteresis loop for sintering and
before sintering UFe108i2 at room temperature.

i ! 1

Sintering UFe Si,

M(A.U.)

40 600 800
T(C)

Fig. 3.8.2 Temperature dependence of the magnetization for sintering UFe10Siz,

0 200
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UFe S1(1:9.2:1.8)

R.T. 1100°C X 2h

1100°C X 1h .-

-

ez e \1000C><1h

25 020 -015 <010 -0.05 0.00

H(kOe)

Fig. 3.8.8 Second quadrant of hysteresis loop for sintering and
before sintering UFe109i2(1:9.2:1.8) at room

temperature.
3 | | |
UFe SlzBOZS 11000C><2h
(1.9.2.1.8.0.25) e 2\\
R.T.
37 1100C X 1h _
=
=
/M
=
=
0 TR = "’,’.', | |
-0.3 '0.2 _0.1 0.0

H(kOe)
Fig. 3.8.4 Second quadrant of hysteresis loop for sintering and

before sintering UFe10SizBo25(1:9.2:1.8) at room
temperature.
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UFelOSi2(1:9.2:1.8)_
Sintering

)

S f

= Before sintering

0 200 400 600 800

o
T(C)
Fig. 3.85 Temperature dependence of the magnetization for sintering
UFe108i2(1:9.2:1.8), comparing with before sintering sample.

UFe S1B . .(1:9.2:1.8)
S l Sintering
:ﬂ_/ Before sintering ‘.\ /
> T~
1 ] L L|I\-—‘ —
0 200 400 600 800

O,
T(CO)
Fig. 3.8.6 Temperature dependence of the magnetization for sintering
UFe10812Bo.25(1:9.2:1.8), comparing with before sintering sample.
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' I ! I 1 1
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3r Sintering
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=
2
= | Before sintering 7]
= ‘\\\\\
1+ /"S/intering i
.7 1100°C X 1h
_--" Sintering \ ]
1000°C X 1h ="
0 N 1 . L =" i . -;-”fy
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Fig. 3.8.7 Second quadrant of hysteresis loop for sintering and

before sintering UFe108i2(1:9.2:1.8) at
temperature.

0.0

Sintering

M(A.U.)

Before sintering

0 200 400 600
T(C)

U2F613Si4B2

300

Fig. 3.8.8 Temperature dependence of the magnetization for sintering

UsFei1sSiaB2, comparing with before sintering sample.
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.UzFi:BSi 4B2 5h, -
41800 C anneal L

0
-1.0

Fig. 3.8.9 Second quadrant of hysteresis loop for anneal and
before anneal UzFe13814B2 at room temperature.

- U2F613Si4B1.75
R.T.

Anneal 800°C X 5h

1 1

O ) . I . L7
-1.0 -0.8 -0.6 -0.4 -0.2
H(kOe)

Fig. 3.8.10 Second quadrant of hysteresis loop for anneal and
before anneal U2Fe13SisB17s at room temperature.
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H(kOe)

Fig. 3.8.11 Second quadrant of hysteresis loop for anneal and
before anneal UzFe13Si4B2.25 at room temperature.

0 . ; I s I . .
-1.0 -0.8 -0.6 -0.4 -0.2 0.0

U2F613.6Si3.4B2
R.T.

1

05 -04 03 02 01
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Fig. 3.8.12 Second quadrant of hysteresis loop for anneal and
before anneal UzFe136Sis.4B2 at room temperature.
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Anneal U2Fe 1 3Si 4B2

\ 800°C X 30h

M(A.U))
v
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Fig. 8.8.13 Temperature dependence of the magnetization for anneal UzFe 38i4Bs.
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