95

ST EFIEME S AT ARAHFRR. €D XV

FE2MHaMMAEEERZER

Research works accomplished by using the Electron Microscope System: XV

Committee of Materials Analysis Laboratory II

Abstract
Some of the works that have been performed with the Electron Microscope System during the period
of August 2003 to July 2004 are presented. They include: 1) Synthesis of cerium oxide film in aqueous
solution, 2) Analysis of microwave dielectric ceramics using EDX, 3) Microstructures of Al(5056) worked
with introducing large strain, and 4) Preparation of functional polymeric nanospheres with miniemulsion.
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Fig.1-1 Laser beam micrograph of surface of
the substrate which was obtained by using
the reaction solution A.
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Fig.1-2 Results of X-ray diffraction analysis of

substrates obtained by using the reaction solution B.
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Fig.1-3 AFM micrograph of CeO: film on
the substrate obtained by using the reaction
solution B.
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Fig.1-4 The relationship between average film

thickness and the voltage applied between
electrodes.
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Fig. 2-1 Powder X-ray diffraction patters. Diffraction

angles are not corrected.




98 ) TRRERFZERE  B-29 (2005)

Ba La

o

(d)

Fig. 2-2

Fig. 22 |Z SEM BERR L TRE AT OREL T,
Sample 3 38 X ' 4 D SEM (ZNEHhRIE(c)HB & Td))iz
AT & LB L THEOVERTA S B, ScKaf@ R R B L Zh
BIZHIET 2EATScAFEE ICRHEhTWBZ L ith
23%, P> T Z OMITREEH 5 \VILBRID Sc,0; &£
LN, PETHDZ LBIVEIFE—2 kD
—7 LERBTD, WK X REFTRIE» S IR T L
Dole, MIZEZIE X BREVE CIIRHR TR KEY
HbHEDX TIMRIHFTEETH 5 = L - = CHDTREN
TeZ eitied, ¥, Ca Kof@% R5 L Sample 1 BL
AT ENFRR(a)E L UD)ICiT Ca BE OB MEFTH#K
RENZH, Sample 3 LV 4 KRR, 7
Sample 1 & 2 BT D LATEDOFNEL RO, ¥
R X BREFRERE L OLBICL Y, Zhi CaScsNbosOs
Y T5LEx 007k,

EDX (i CRRERDEESHOA LR LT ERSFT G
BThY, ZhoRBHIZHOVWTRBEETTTH S,
Sample 1 BX T2 TiX, KIEDRT & B\ I3FERE®R DA
HEBRICBIT D98I LY. BagsCagsScosNbysO; .
Ba, ,Ca,Scy sNby 505 (x < 0.5)3 X Uf CaSco sNby s0; D =4 A3
ERLTOWROTRBVAEHRIL TS, EESTO
RRIIZ OB ORBOUEICREN 2 BB 2T
DLBbh3,

REREDORE ISR RS 5 b OO TR
EXRFRETH S X MEYTIEL . TROWICE ) & RS

Ca Ka

Sc Ko NbLa

SEM micrographs and EDX mappings for (a) sample 1, (b) sample 2, (c) sample 3, and (d) sample 4.
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1) Hiroyuki Ikawa and Minoru Takemoto, “Products and
microwave dielectric properties of ceramics with nominal
compositions (Ba;..Ca,)(B,,B’1,)0; (B = Y**, Nd**,
Gd™; B’ = Nb*", Ta**)”, Materials Chemistry and Physics
79, pp. 222-225 (2003).

2) Hiroyuki Ikawa, Minoru Takemoto, Mizuho Katouno, and
Masashi Takamura, “Products and microwave dielectric
properties of ceramics with nominal composition
(Bao 9Cao 1 )(Y:B'12)0qx 532 (B° = Nb*, Ta™)”, Journal
of the European Ceramic Society 23, pp. 2511-2514
(2003).

3) Hiroyuki lkawa, Masakiyo Ohara, Takahisa lida,
Michinori Takayama, and Minoru Takemoto, “Products
and Microwave Dielectric Properties of Ceramics with
Nominal Composition (Ba,.Ca,)(Sc;,Nb,;,)0;”, Journal
of the Ceramic Society of Japan, Supplement 112-1,
PacRimS5 Special Issue, 112(5) S1614-S1617 (2004).



ST HUMEE 2 A T AFIHBFZERCR, £ XV (8 2 MBI IF R B BH &) 99

EIE XKUOTHAMIZINE=FILI=ZHLHOM
A
=HFoE, KB ¥

1. 1FLsIz

T, SRMEHI K& RBHOFHREMZ A Z LIk
D, NEHRREZMMEICT B HENFEESh TS D, 7=
EZE, BUVATEHI R T 2 8ER MV B LTS Lo #
=AM D | HEROE O AR OB R BEL TR
%, Torsion Straining ¥ ¥ RFEMR LV ¥ | W
RUVHMB L EEIELSAEDOWZ200F ¥ U3
TR LAZH, ZhEVIRT ECAE i © 2 Un#@E X
hTWg, £/, REEMERBL CTHBEELEVIEL
15 ARB ¥ © IZBAT A®E LBV, ZhbitnTh b
faY A ZO/NSVEBEMBORIEEL LTEBTHS
BbLhnwn, BESaERELTHAEENS DD
X, WEDLIZALEDECAE EDOATHD L Bbh 3,

LT AT, EMEMEVCETEIT L BERKE T TIREmsER
BELZZLIRI<HBNATVS, —F, MLH LERR
HERPRESRDEBKELKREL 2B, #F2 T, L
DERLHLERBADESFETHNIE, 132 TH#
BIZRKEWOTAEMEI DI ENTEDREEMEND B,
LAL. ZOFHETER SO 72 RB OMAMKER D /MIC

DTk o Ty,

AFETIE, BRKETTNAZRCVERICHERS .

EOLTHLMIBD, TLI=U A2 MBHIRBU, K
OTHRMTEE LR OBEDOELE Y v b — RBEE
THRIE L. BBEROELE BB EFHAMELAWT
EHEBELT,

2. =BA5Z
RBHIZIITRENTWB T I =7 A (5056) , ~THiE

$5.0X210mm AWV, RUYHLE LETIZ, U F,

FAR, ar7TrHr—BIUHLE—1, 2% Fig. 3-1 12
ATXIICEBEL, ¥FTEELEayTF—z7 LI
UADREMEVNL, RAUFIZEIDVELBLETS, 70O
%, BPTHLHLEZBRHL, SUFORELERMIC
BRI L2WTH A 22 BT 5, Zhz@viEL, R
BHEER 2728, BEEROEEIT40EE L,

Tool holder 1
Tool holder 2
Dice

B
L_T_

]

Fig. 3-1 Schematical illustration for the configuration of panch,
container, dice and tool holder in Experimental appatus.
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Fig. 3-2 Distribution of Microvickers hardness over the
section of the specimen worked with large strain.
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Fig. 3-3 Electronmicrographs and electron diffraction patterns
of selected area near the round of the specimen
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Fig. 3-4 Electronmicrograph and electron diffraction patterns of selected area near the center
of the specimen.
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6) Saito,Y et Al. ; Acta Mater, 47 (1999) . 579
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Fig.4-1. Preparation of polymeric nanospheres
with miniemulsion.

Evaporation of
organic solvents

Polymeric nanospheres

2. RBRAE
EARMEAR ) v -k BRIES TR 5
Ritaniz 1,475 0 VF—vEeanviE
DOHEEAEK (BT & 83,000) ZH W
-, &% Fig. 42101 T. . LA
AR ) = —I2 i, a5 124t
ANEYUYOFI I F IR RFLY (B
BB T8 129,000) 2RV,

0—(0}12);-0—0—(CH2);C
)

n

Fig.4-2. Chemical structure of PBS.

PBS. sPS K F#{E® T % & O ZE X
oY, {ERFIEIX, Fig. 4-1 [T AEIC
#ELTITo
PBS/CHCI3/SDS/H20= 0.25/5.0/1.0/45 (g)
sPS/CHCIls/SDS/H20 = 0.01/1.0/0.5/49 (g)

(SDS : FFYVEEEF b)Y D L)

BohiERFOREI LAMIE. BRRE
THEMEE (TEM) (#EEE 160kV) Z AU
TkR®F=. TEM BHEHOREE, 2027~
BETHBE LAY Y2 EIC, B FF/R7
4 TABEEE T LT, HEIELILICK
DIERIL 1=o

101



102 AN LRS- FZE 8T B-29 (2005)

3 BR-E®
SzxwAvarkfEoT, BFORS T
MEE T /R ET 53%E. Bohiki A
Mo, Fa7x—T#7R2ICRVEBR Z &
IIEELV, T TIEHEDHIC, N FaT7x—
| TOHEN, BONDRFOKE IRHMIC
FIETREBIZOWT, PBS 241 L THRET%E
fTolee N K74 —7 L LT, ~FH
Thy (HD) ##ERA L/, Fig. 43aiz, 7
ook LIaw LT 14wt%® HD #EmL
TR L7- PBS ki¥® TEM EE#%. Fig.
4-3b IZIX HD # ML 7eh -7 L D TEM
BEH#%#m9, Table 4-112iX, TEM EEMND
B L7 BCEHRI & (Dn) . BREHRI TR
(Dw). FBE (DolDo) DFREREF L DT,

(8)*‘ % .

Fig.4-3. Transmission electron micrographs
of PBS nanospheres prepared (a) in the
presence of hexadecane and (b) in the
absence of hexadecane.

Table 4-1. Diameters of PBS nanospheres.

Dn(om)* Dw(mm)® Dw/Dn
a 129 192 1.48
b 148 334 2.26

“Number-average diameter. > Weight-average diameter.
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Fig. 4-4. Transmission electron
micrograph of sPS nanospheres.
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