MR 3 5 — 1

AL O D OB

I 4 EBE BEY¥
AL SCEE | A EECREAT SmoFesNs D& R & OV R I 35 1 2 ik s R

AFM ST KA B E LT OB T KRR & 3 5 SmaFer7Ns (kG4 0 KA - [E
BT & 2 A BORFE e OB OB RIBFRIZ BT DN ROV T Db DT
oA

1 FIX, NdoFeuBRA DR L LT, BIEREER L TU 2 SmoFerrNsfiiA DOBLK &
O LK AREA OFFEIC DWW T E LTz, No W A & OKH-EMIG THEK S D
SmoFerNafb & #7138, NdoFesB & e ~ZIEFRIE 22 fafnfiéfb, 160 Kim % = U —iRE, K93
5D RIS 2 B DEN T AR A B Tl 223, 720 KEA L TEGMRT D72, B
FCERVWRREAT D, ZORKBETR L T T D700 tEEL £ &z, 70,
Nd. Dy, SmZEDKABAIHEA SN D4 THETEO TGN, U YA 7 WIRE &L OGRS
IZOWTE LD, =T, P—~ T X—DOFEIC L 5 o2 EbZ2FH L
T, [EFR-FEFSOS . WAR-EFBST T D SREEMA B O SEERIRRE . (bR & B
HZ A9 2 FE 2 DBGERIRICOWTOME 2 £ &7, TRV B TH 5 SmaFerNs b
AR, KAR-EMACERICI T DGR AL LT 52 &, KUH T
HFV YA 7k B LIZSmoFerNAE AW OB RBIRIC B DR E 2R R E L
TWn5,

B2 T, BEY T AU - [EAE DS BB ORREE - L | ASE OEMELEMEIZ OV

THHLTW5D, BEOT AR EE L, J£710.7 MPaE TOkk # 72 KAR-FE M RIS

DERRNFIRE/RSEE & L7z, & BIZSmFerNs osllBHE Rz HHY & U 7o 2L BB 3 T




HIFEARGH 35— 2

EDHVAT AL LT, Z ORI URR-ERR RSB ERAE E O E | BVLEIREE D22 EME,
Z A D EME e & OMERERERAE R A W LT,

F2mL, FERFECOWTHA L TWD, Gk O REVLEZ 351 5 3 UEHER D
MR OTE, M L7z 3EE . FEl G E IS DWW TRER L7z,

F4FIX, SmoFerr RS 4 & No U A [H O AR [EAR SIS DOBLE D FAZ SV THRE LT
%o BRI OREIOE &AM O/ LN EREIDIS U T, SmoFerN U O Rt K&
OBERFAEIT 2 U7z, MER O 2 kiR, By AR EHTREIZ L 0 3Rl S 47z, mEsURs
PEDZEAIT, BALHIE . BT, Fe-pff A AT T HIED HFfl S 417z, FIIINESS woH = 5
TIZHBWT, WEHIRIERARE L2222 A Lz, BIGIRTIIF 7 A0 AR X
LX—=DI L BRTFNAF— (=~ ZFLF—) OHEPPARRE, FEREICBWT
HBREE E R, B OB RIT, A BRI 2 MEGNER & FREMERR &
DF = U —iR L itk OB b0 2N L RS bl B —~ =1L F—0Ff5E
AGwE W THEZE I, SmoFeryNs D KUHR-[EHE G IR D E T VA HR R LTz,

555 X, SmuFerNs{bB M DB iR ORI, RFRURAFME, MBIRFIEICOWNT
D EBRAE 2 WS U, BV R ORI RIC oW Tisin L2, B e+ 28R L L

TMBOFENZET N DT B2 2 K38 Pall [EE LI REZREE L 1 Pall F & LT

il

SEZDRBIC TENENBLIR AT o 7o, BORIC K0 A& Ui ORI, BrRXH
[EIHTIE . BALRIE, Fe-pff A AT THIE D HHEE S 7z, SmoFeryNstHD B4 U7ty
HD 55| a-Fetl K OFe0:H DA 73313, U — h UL MENTIZ L > TRO BN, Pa=
38 PaD K EZE (280 T, SmoFesNsD i B HIIE G moH = 5 TCRES N2 L2 R L
7o SmoFerNs D3 RIZIE, BEZEE, FICMBERENHEE THLZ LEER LT,

6 ET, AWFZECHENE L2 BVLFRIEEE 2351 DTSR KOS L= RES 2 o

WTTHRFE L7z,




%

Pl

FLEREUE 4 5

Summary of Doctoral Dissertation

Title of Doctoral Dissertation:

Magnetic field induced effect of nitridation and decomposition of SmoFe 17N

Name: Masahira Onoue
This thesis mainly comprises chapters 1-6.

Chapter 1 gives the recent progress in the low thermal load sintering technics of SmoFe17N3. This
technic is necessary for practical application of sintered SmoFe17N3 magnet which decomposes easily at
temperatures above 720 K. On the other hand, it has been found that magnetic field stabilizes the
ferromagnetic phase because the gain of large Zeeman energy. The aim of work is to clarify magnetic
field effects on the nitrogenation and decomposition processes of the ferromagnetic SmaFei7N3
compound.

Chapter 2 gives the experimental procedure. The conditions of sample preparation, the apparatus, and
the evaluation method are described.

Chapter 3 gives the development of in-field heat treatment furnace to synthesize nitride by gas-solid
reaction. This furnace was placed in the center of cryogen-free superconducting magnet with a maximum
field of 5 T and an inner bore of 52 mm. In-field heat treatment up to 743 K was performed in N> gas
atmosphere of maximum 0.1 MPa.

Chapter 4 gives the results of in-field heat treatment effect on the nitridation. Zero-field nitrogenation
and in-field nitrogenation of 5 T were performed by heating host Sm>Fei7 powder at constant
nitrogenation temperature of 7, = 623, 673, and 743 K for nitrogenation time of #, = 24 h under a N gas
pressure of P, = 0.1 MPa. The in-field heat treatment effect for the nitrogenation of SmyFe;7N3 was
discussed.

Chapter 5 gives the results of in-field heat treatment effect on decomposition of the SmoFe17N3.
Zero-field heat treatment and in-field heat treatment at 5 T were performed by heating SmyFe7N3 powder
at constant heat treatment temperature of 7¢ = 723, 773, and 823 K for heat treatment time of 4 = 24, 48,
72 and 96 h under a vacuum pressure of Pq =~ 38 and less than 1 Pa. The in-field heat treatment effect for
the decomposition of SmoFe7N3 was discussed.

Finally, the summary of this study was described in Chapter 6.



