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Research works accomplished by using the electron microscope system: V

Committee of Electron Microscope System

Abstract

Some of the works that have been performed with the electron microscope system during
spring 1992 to spring 1993 are presented. They include: 1) effect of heterogeneous ordering on
the crystallographic anisotropy of anti-phase domain in CusPt alloys, 2) fatigue fracture of
welded mild steel, 3) preparation of electrically conductive polypyrrole/filter paper composite and
polypyrrole membrane, 4) solid state reaction between carbon fiber and silicon or chromium
powder, 5) surface area of CeQO, powders fabricated by various methods, and 6) gelation of
polybutadiene in CS, and resistivity change near gel-sol transition region.
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Dark-field electron micrographs of APBs formed during annealing at 873K for 18 ks in

B-18 (1994)
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ordered (a) Cu-19at%Pt, (b) Cu-23at%Pt-lat%In and (c) Cu-23at%Pt alloys, showing that
the In addition to Cu-23at%Pt alloy changes the APB morphology from maze-like to swirl-

like.

Fig. 1-2. Dark-field electron micrographs of APBs formed during heterogeneous ordering in dis-
ordered (a) and (b) Cu-19at%Pt and (c) Cu-23at%Pt alloys, showing that the morphology
of APBs in all alloys is stripe-like.
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Change in parameter D,q/D;;0, depicting the crystallographic anisotropy of the ordered
domain during the isothermal annealing at various temperatures. The parameter was
deduced from integral breadth of (100) and (110) superlattice line.
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Fig. 2-1. Macroscpic profile of fractured surface.
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Fig. 2-2. Equiaxed dimple of ductile fracture sur-
face observed by SEM.

Fig. 2-3. Microscopic structure observed by SEM.
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Fig. 3-2. Scanning electron micrographs and x-ray spectrum

(a) filter paper,
(b) polypyrrole/filter paper
polymerized at 25°C, 1 hr),

(FeCl;*6H,O 50 wt%

ethanol +pyrrole 20 wt% ethanol,

(c) Polypyrrole/filter paper (FeCl;*6H,0 80 wt% ethanol, prepared in vapor phase pyrrole

at 15°C, 1 hr),

(d) prepared in vapor phase pyrrole at 25°C, 1 hr, on the solution of FeCl;*6H,0 (80 wt% in

water), and

(e) x-ray spectrum of (d) (observed after coated with Auw).
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Fig. 3-3. Change in conductivity of the composite
with time, kept at
0: 4.5°C in airtight,
A : 25°C in airtight, and
O: 25°C in air.
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Fig. 3-4. Photographs of polymerization process of pyrrole on the FeCl,/water solution (a) FeCl,/
water solution (b) 1min, (¢) 3min, and (d) 10 min after brought vapor phase pyrrole into

contact with the solution.
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Table 4-1. Texture and diameter of cabon fibers used in this study.
Sample P Heat-treatment Diameter
number Origin temperature (°C) Texunre (um)

I-1 Coal tar pitch 1200 radial with wedge 17.1
I-2 Coal tar pitch 1200 radial 13.7
I-3 Coal tar pitch 1200 random 10.5
I-4 Coal tar pitch 1200 onion 9.0
M-30 PAN 2400 random 6.5
T-300 PAN 1200 random 7.0

I-3

1-4

Fig. 4-1. SEM-micrographs of surface of carbon fibers reacted with silicon powder at 1,450°C for 3 h

in argon.

Sample numbers are referred to Table 1.
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M-30 T-300

M-30 T-300
(b)

Fig. 4-2. SEM-micrographs of surface of carbon fibers reacted with (a) silicon and (b) chromium
powders at 1,450°C for 3 h in argon.

Table 4-2. Change in crystallite size of the cabon fibers by reaction with Si and Cr
metals at 1,450°C.

Crystallite size (A)
Sample Origin After reacted with metals
number Original
Si Cr
1-2 Coal tar pitch 127.82 204.67 —
-2 Coal tar pitch 124.74 196.89 =5
I-3 Coal tar pitch 125.03 173.41 —
I-4 Coal tar pitch 121.68 188.81 .
M-30 PAN 138.14 70.59 304.75
T-300 PAN 96.51 128.02 297.98
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Fig.5-1. Specific surface area of CeO, powders
fabricated by organic acids of various
kinds and Ce(SO,), (or Ce(NO;)3).




298 Mz )| TR e8RS B-18 (1994)

15. 8K
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Fig.5-2. Scanning electron micrographs of CeO, powders.
(a) Powder fabricated by Ce(SO,), and tartaric acid.
(b) CeO, powder fabricated by Ce(SO,), and tartaric acid. It was calcined at 850°C.
(c) Powder fabricated by Ce(NO;); and tartaric acid.

(d) CeO, powder fabricated by Ce(NO,); and tartaric acid.
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SR X B3Rk SEM = TEM 8&i1 X 5 &, ¥
BREVCHRRTH-7ch, MR TLRBFR
BT, [ EnDEY BRohihot, Zhd
HEREE»VNSVWEBATH S, Ce(NO;);*6H,0 D4

It was calcined at 850°C.

iz X ARkt TEM 8& iz, AR+ 737m v
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OB BB 2o le, 72 THRETMM DS
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WHEREEY bR RS 5 epy, —HIEFITKE
WHERER (~40 m?/g) 2R TREVE O, ZD
HHYE 2 57 DICBABEY H 7B & o CEEM
Wik X%,

Ce(S0,),*4H,0 L EEEELH CeO, x &R T 5 E
B TIE, Ce(SO,), L BAMAREET S L, [EIH
LA RELEDRBRIGL, EEOBERILRERD ¥ L
Ricie -1, BB EELBAER LT, 2
THERLIEER L) v 4 LB AHWEICIITIIL
HFHEL T (Fig.5-2(a)) 235, MEAEICIIEH O
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Fig.5-3. TG-DTA curve for powders.
(a) Powder fabricated by Ce(SO,), and tartaric acid.
(b) Powder fabricated by Ce(NO,); and tartaric acid.
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i+ *oBMafuvwb &, BuERERED CeO, 1315
bit,

4. ¥ & ®
D EEIEHEICL 5Ce0, L, FHEEBEICL S

CeO, Dy, —HMICELERETH > 1,

2) H %k T3 Ce(SO,),4H,0 L b Ce
(NO;);+6H,0 # i\ 7 52 & 4191 CeO, o tEEH
Borkxltots,

3) Ce(SO,),+dH, 0 wix > h LK FEx AL, Ce

(NOy); * 6H,O WX el A+ F o B & A1
CeO, DIFEEBENKE L fr o712,

X [

D HAFHE, “HBEMECKT 5 ESBHFERE
LR, Al 34[4] 225-231 (1992)

2) MRk, WWHEAE ", “BEEHS AME", A
31(8] 566~571 (1989).

3) CHHEEH, KIBLER, fAmEizk, LRSS, T
FHEEETORbE Y v ADRE L 2 2 VR
e, fhEE, 34[6] 332~335 (1992)

FeE RYTISILOZFALRFZRTOLIALE
SIS IVERFEIZ & H 7 5 FEEREBIEROE
1t

mE A .M B
1. # B

F¥r—EESTLOE YV z7r e Ty (PC) 4
)72 2= (PB) LML N GALRFICHER I,
FOEBEWEHI—S50CLUTTHETS L, BRILDOE




300 ) LR F e s B-18 (1994)

) = — DS LI BT S A DR T A Z L
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L, g, Yrom#uctt s GEEAFEN (o) 0E
fLERFEL, ¥ LoV VBB E py DELITR] B D
BB B B DR S 1T - 72,

2. ® B

2.1 R#¥

Hrhcz, B B oS 3EED
V(b FvR-1,4-7T52=v) (K4 PB-2; PB-
5; PB-10O) %A L7z, 2h boRROYM(EL Tab.
6-1 1T, 7ok, BE@ERARO L2 DS (Th) &
DSC#mbHIE LI L 2 A, Fig6-11cmLick 5
2, FhFhoRE T2 20K — 7 A Hht, &
BBy — 7 BREZCThoRECcL IEREE
DExXRL TV A2, mimflor — 27 RE L+ 2
&, PB-10 ORKE AR BEERZRL TV 5, WTh
ZLTh, PBoOBEGICZ@ANKE{ Bs 2
HOMERR S EELT WS, Tab.6-1 @R L7 2
oD Tm DX, ThHbOREYL — 7 BRELEHICE
HLiboTh,

R[EHLTFTD, BE T Ty 7 e ~FH VBRI E, &
haedrsr s -t uh TS, EET
THEREIB, PBR_EHEELZ LSO T, ZZRFTH
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el — - —PB-5
E | J
_";3 y
e — r\\/r‘P B —10
2 [
w / HEATING PROGRAM
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1 5 125 0
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T, °C
Fig.6-1. Heating DSC curves of PB samples:

heating rate, 5°C min '

B2 LB 0, ABLL TER OO BET 5,
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s
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EOREICRD X OICHAR EBE Y AN, To Ly
HU7, 7v7rdhoRky, BBRTTETIR®AN
DELICEMR IR RIC, —T0COERMIZ AL 1B
HBE L Tr AL hnt, BEREY I ¥ L
BE(TH #PELI, T I7ArRICER LIy L OF
HICAF — A A=A ZFE, YLORED LFICoh
BETTAAF—ALA—LDOEEEH £+ 4 -4 —TJH
UEHRI LT, &Y, AF—AE— L IE—FDOE I 2 H
B0 rr@iaciEs3 L28CETT 5,

Table 6-1. Physical properties of poly (trans-1; 4-butadiene) samples
Tm*l
o e /T Trans** Cis*? Vinyl*? ®
Sample Wy x10*'  Mu/M, gl - T w
1st peak 2nd peak
PB-2 2.0 1.30 87.1 7.7 5.2 48.3 92.9
PB-5 4.9 1.32 87.0 7.6 5.4 46.9 92.7
PB-10 9.7 1.51 84.5 9.6 5.9 48.1 77.2

*! Weight-average molecular weight determined by GPC.

*2 Contents of trans and cis components.

** Content of vinyl group due to poly (1, 2-butadiene).
**  Melting (endothermic peak) temperature measured by DSC.
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Fig. 6-2. Determination of gel-melting temperature 7% by the falling-ball mathod (A), and relation
between T and polymer concentration C (B).

Fig.6-2(A) iRtk 51, KFLEED 2AKDE
BOXEDBERY ZDEETOY VELE (TS LEHR
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2.3 Y roEEERES (o) ORIE
pv DRIELEIEK « DPIFEE TREF-AIFLIH T

18Fn

Fig. 6-3. Scanning electron micrographs of (PB-5)-CS, gel (Iyophilized gel) with a concentration of
6g/100cm®. (b is the enlarged morphology of (a).
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PB-40 - CS: System

Cooling and Heating DSC Curves
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Cooling and heating DSC curves of (PB-40)-CS, system with C=6g/100cm?® (A), and

correlation between gel — sol transition temperature measured by the falling-ball method
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Fig. 6-4.
and crystallite-melting temperature (B).
R 72,
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14 2 mamy — 7 T . T
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Fig. 6-5. Relation between log p» and temperature for (PB-5)-CS, system with a concentration of 6
g/100 cm® : p,, resistivity ; (a), p» vs. temperature curve ; (b), heating DSC curve ; T4%, gel-
melting temperature by the falling-ball method.
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