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Replication for Optical Elements Made of Polysiloxane

B o5
Yoshiaki Sakurai Kazuo Satoh
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Tsutom Yotsuya
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Hiroki Fukuda
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This report describes a new method for a replication of optical elements. The original optical element

(master pattern) on a glass substrate with 1TO film included continuous-relief microstructures of a siloxane-

type electron beam resist, which had good water repellency. This master pattern on the 1TO film was immersed

in a Ni electroforming bath with no further pre-treatment. Electroforming was performed using the I1TO film as a

positive electrode. The Ni-plated layer was formed from an exposed part of the ITO film in microstructures, and

was grown as shaped along continuous-relief microstructures. The Ni layer was separated easily from the original

microstructures of polysiloxane resist that possessed an exfoliating property. On the surface of this Ni layer, the

reversed pattern against the original micro-pattern was well fabricated. A replica of a master pattern was obtained
using soft lithography with fluid polydimethylsiloxane through Ni layer.
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Fig. 1 Target pattern for CGH (4 phase levels).
This design is the logo of Technology
Research Institute of Osaka Prefecture.
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Fig. 2 Structure of PMVS.
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Fig. 3 (a) 4 phase level CGH pattern (512 x 512 pixels, pixel
size 10 x 10 um), (b) enlarged illustration of any
pixels. 4 kinds of contrasting density exhibit 4 kinds
of phase level.
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Fig. 4 CGH relief pattern derived from proximity effect
correction. Level 4 (highest part), level 3, level 2,
and level 1 (nothing part) were fabricated by the
dose modulation. This illustration is equivalent to
Fig. 3 (b).
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Fig. 5 X-ray pattern of Ni Mold.
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100pm

Fig. 6 Optical microscope image of relief pattern fabricated
in Ni Mold at 100-fold magnification.
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Fig. 7 Reconstructed images of master pattern (a) and
replica pattern (b). These images were captured
by CCD camera when master pattern and replica
pattern were illuminated with a He-Ne laser,
respectively.
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Development of a Step-Climbing Mechanism and Its
Application to a Mobility Aid for the Elderly
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This paper presents a newly developed step-climbing mechanism and its application to a mobility aid for
the elderly. It comprises a gear pair and two links. The gearing motion can transform the user’s pushing force into
lifting and supporting forces for step climbing. Existing mobility aids usually cannot mount a step higher than half
of the front wheel’s radius. In contrast, this mechanism can mount a step higher than the radius of the front wheel
using less user’s pushing force and with less shock. This paper first describes the component and principle of the
step-climbing mechanism and then clarifies its performance through theoretical analysis and experiments with a
mobility aid having the step-climbing mechanism. Finally, another application example to a power-assisted oxygen

cart for patients on long-term domiciliary oxygen therapy is introduced: it can surmount a 110 mm step with

64-mm wheel radius!
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f,: reaction force

fs: supporting force  pyshing force ;»
gear load ¢ > ’
link
heel
whee fs front wheel  supplementary wheel
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Fig. 1 The proposed step-climbing mechanism consists of a
gear pair, two links, and two wheels as shown in (a)
and (b), and the gearing motion can transform the

user’s pushing force into the lifting and supporting
forces for step climbing as shown in (b) and (c).
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Fig. 2 A mobility aid with the proposed step-climbing
mechanism (prototype).
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Table 1 Results of comparative experiments between a
conventional mobilty aid and our prototype. The
maximum step heights were checked in two cases.
One is when the user pushes with usual force® and
the other is with full force”.

Wheel Max. step height | Max. step height

radius | (with usual force) | (with full force)
Conventional | 66 mm 18 mm 22 mm
Prototype 50 mm 30 mm 44 mm

a) the user’s horizontal force of about 60 N.

b) the user’s horizontal force of about 110 N.
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Fig. 3 Trajectories of the front and supplementary wheels
when going up the maximum step height (the
reference frame is attached at the contact point
between the rear wheel and the floor).

AR )UN—F—Tl& 22 mm, FEERKETlE 44 mm £
THEROPEA S ENTEE. —RIC, B THEEERE
MREVZEBAFED MZICERTH %0, EEE,
ROV IVN—=h—K b ZOERIIKEL, F/nilm
ERENIVDICEIDNDET, FTEV IS E
AL, KO EVEEDORDBA ZAHEE LTV 5.
RENCIE, TOX S GHIEEOMERNET 21T, %
DHREZ KDL MICT B.
(2) EEERAVARAR
F£9, BN 21T, FEERIEOD I O B2 AT RE
IR KB AR RNTe. Bl D7z R &9 % A
RS, O SO 7 UL E T (Fig. 8
TOONSEAZET), BRUHBIOF T HOh S i
WOFT7HLETCANSBET)EZZNEFN—DOD
V2o eHixd e, b i & X aEUO0
VU OEBRIORES. Lizh>T, F7OREELRMAD
ZbiC X Bl & pilg O EZ ki n Ry b7 — L
DNEHEBE O HEEHONEE BRSNS Y.
Fig. 31T ARIMEAT OFER 2779, Al & # B
DPMNI %R & R & OBl iz HE L LT UTfL
B TH S, Wil L L TV IKRETHIT
Nz e, wimEBELEmLUEND LRI 2L
[ B A B R R T 2 70 o CRITAEDS (O — @).
R EZ O A 5 &, L THIBIERD % L
MO, EimEEIANEHED (@ > ®). TO—HOH)
RC XD, milmOE 2R O BA RICZ(L LT R D&
BNIHBR OB AT O B BEE TILICR D, ROBGE
ROMZANFIGT BT ENAfEL RS, TOL XTI
DR 2TR D A A RBIT B 7dIclE, RO
I REND .
d >R

55

pushing force

Ioadrc> ?

fr (reaction force)

Rs /[

»l

LR g o
i | fs (supporting force)

@) feasi.ble (d >Rs) (b) infeasible (d < Rs)

Fig. 4 Feasible and infeasible situations.
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Fig. 5 Necessary forces for step climbing.
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Fig. 6 Results of shock tests.
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@ rear wheels
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®) user interface

(a) oxygen cart
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measure the step height by execute the step -climbing
the ultrasonic sensor process if the step height
Is decided to be feasible

¢
=N

(b) step-climbing motion

Fig. 7 Another application example: a power-assisted
oxygen cart having the step-climbing mechanism.
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Fig. 8 Dimensions of the step-climbing mechanisms attached
to the prototype and the oxygen cart.
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Combustion Synthesis Coating of Ti-Al Intermetallic
Compounds Using High-frequency Induction Heating

[ N e U 71 B {117 S 2
Akira Okamoto Ryo Yamakawa Akira Ikenaga
B e

Takumi Sone

(20084£ 6 11 [ 22H)

Using combustion synthesis with high-frequency induction heating, Ti-Al intermetallic compound layers
were produced onto spheroidal graphite cast iron substrates. The heating rate was changed; then the coating layers’
microstructure, adhesive strength, hardness and wear resistance were evaluated. Because the heating rate affects
the combustion synthesis reaction, a large amount of Ti-Al intermetallic compounds formed in the coating layer
at higher heating rates, whereas the unreacted phase abounded at a lower heating rate. Fully densified coating
layers with good adherence to the substrate formed. Diffusion layers were observed at the bonding interface in
all specimens. The high adhesive strength of the coating layer necessitated appropriate diffusion layer thickness,
which indicated that the adhesive strength of the coating layer was closely related to the heating rate. All coating
layers exhibited higher hardness and better wear resistance than the substrate. Furthermore, the coating layer’s

hardness and wear resistance improved at a high heating rate.
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REE DB A & 75 %

AR T, Ti-Al ReERtamoa—71 27
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O—7 ¢ YV MlZ T A —EL X UINTHE (7))L
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Table 1 Chemical composition of spheroidal graphite cast
iron substrate.

C Si Mn P S Mg
3.50 | 256 | 0.28 [ 0.021 [ 0.006 | 0.039
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By N LRI BT kD, FCDHEA bic Ti-Al &
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U U TR & L, Fig. LIRTIEEZHWTA
VA Y EABRRIC KD RS AWTIS T 2 E Uz,
X, KENHZ A 708y h— ARG (F L
AR 0.981 N, # LIAFRER] 25 s) THIE L7z, it
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Coating layer

Fig. 1 Schematic illustration of shear test equipment.

Load: 1.9 N

Counter disk
<+—— FCD Substrate

Coating layer

@ Sliding speed: 2.0 m/s

: Total sliding distance: 5.0 km

Fig. 2 Schematic illustration of the pin-on-disk type sliding
wear test machine.
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Fig. 3 Temperature variation of the powder compacts during
hot-pressing.

Fig. 4 X-ray diffraction patterns obtained from coating
layers synthesized with various heating rates.
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Interface
Diffusion layer
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Fig. 5 Cross-sectional optical micrographs of coating layers
on an FCD substrate at various heating rates.
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Fig. 6 Relation between thickness of diffusion layer and
shear stress at various heating rates.
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Fig. 7 X-ray diffraction patterns obtained from various
locations of coating layers after shear test.
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Fig. 8 EPMA analysis result of bonding interface.
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Fig. 9 Vickers hardness distribution of bonding interface.
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Fig. 10 Wear resistance of coating layers synthesized with
various heating rates.
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Relation Between Internal Stress and Surface Roughness
of Titanium Nitride Films Deposited
by HCD lon Plating

it R =i BEP go e
Itsuo Ishigami Ken-ichi Miura  Hideaki Hoshino

Kl iz

Tomoyuki Mizukoshi

(2008 4£ 6 1 17 H  2F¢)

An experiment was made to elucidate variations in surface roughness of Ti-N films with process parameters:
deposition temperature, deposition time, electron beam current, substrate bias voltage, total gas pressure, mixture
ratio of nitrogen to argon, distance between the substrate and evaporation source, and inclination of a substrate.
Furthermore, an attempt was made to find out factors controlling the roughness and to reveal the relation between
the factors and the roughness. The Ti-N films were deposited onto SKH51 substrates. A main constituent in the
films was TiN. A surface roughness tester is contact type, of which the stylus tip has a 5 um radius. No accounting
for changes in the roughness existed based on material characteristics such as phase, chemical composition, and
grain size. Deposition in a lower temperature range brought about excess surface roughening due to flaking and the
formation of cracks which might be given rise to compressive stress in the films. Comparison of smooth surfaces
free from the above shape defects revealed that the film of a stronger (hkl) fiber structure possessed a smooth
surface. The strain £'33 normal to the film surface was measured using an X-ray diffraction technique, revealing
that the £'33 values depended on crystal orientations of the film surface planes. Changes in the surface roughness
can be interpreted in terms of a difference in strain of columnar grains perpendicular to the substrate surface, for
TiN films.
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Fig. 1 Schematic representation of an HCD type ion plating
unit.

Table 1 Chemical composition of SKH51 substrate used
(mass%).

C Si Mn Cr Mo V Co w
0.89 | 0.27 | 0.27 | 3.98 | 480 | 1.96 | 0.40 | 6.15

EAME 0.1 mm/s, FHEEE 4.0 mm, HHEEX @
0.8 mm, F—&Y 7V FRkE : 0.20 um DT
1iARHT D& 24 ~ 50 T COWE =TTV, TD P
fdzRdlc. HMEIZmAmE Rz EEIRCFIIH & Ra
DREZIT> T2, ARTIE Rz ZHDICam#E LTz,



KB EESERAN R A WIZEITGS  No.22, 2008

Table 2 Deposition parameters and their ranges applied to
titanium nitride depositing™.

Parameter Range Standard
Deposition temperature, T (K) 330~707 707
Deposition time, t () 0.3~15 0.9
Electron beam current , 1,(A) | 120~200 180
Substrate bias voltage, Vg (V) -90~0 -30

1.11~5.41 3.33
0.45~6.13 |2.89, 0.67
2.89Pa| 0~0.975 0.925
0.67 Pa | 0.55~0.925 0.900
Distance™ , L (mm) 145~350 242
Tilting angle™, 6 (rad) 0~n 0

Total gas flow™, F (cm®s)

Total gas pressure, P (Pa)

[N2/(Ar+N2)], Rn(—)

*1 Depositions were carried out by varying one parameter;
the others were fixed at the values in the right column.

*2 Electron beam voltages applied were within the range of
20to 25 V.

*3 Volume in the standard state; total gas pressure changes
according to total gas, Ar + N,, flow.

*4 Distance between a substrate and an evaporation source.

*5 A substrate axis was tilted 0 from the direction in which
an evaporation source was located (see Fig. 1 (b)).
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XERISITEEIC BT B sin2piEIc & > TR 7=
CuKo A7 — L& W, TiN4A22 [EHTHRIC DWW T
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1& 20 — sin2y FRKI O Z 5 X THH Lz,
___ B m ot ._020
2 (1+v) 180 ® dsin’y
TTT, EBXUCvIZENZTNIEBTH /IO X HR
BEMEE I K TRT Y VL, 26, IZEEERFO [T A
FERL, TIN DEAOfEE LT, E =411 GPa, v = 0.236,
26, = 126.565° % U 7z 2.
(C) $Em
H 70— TN 2 HTE (EPMA) Z v, ER
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(D) fERHNIE
X SRR o MrEE YV, KISRT Y 2 5—0R P
Z TiN1LL [AfTfRIC ] LR 7z,
k2
* " Bcosby

CCTT, GldhbimbifE, kIFMMBIEITIKITET 588

M)

)

*1 WIS & ISR RGO BHGRIE T, BB
TR ZRFE D 5 DEHEE LIS X DI & & B
E593 Y.

67

(FEEREDNERIRTH S ERELTO09 L LTz), A1k
XFROPWE (CuKa $1), BIX[EIHTE— 27 OMlilE, 0,
FERAKEERENMSEENE T Ty TATHS.
(E)pEx

PN EERT (6077 41 > 8 VK-G3) %2 W T Rz ik
5 EEIE L, HEREONMRE S DRED 1/3 1L
ToLEoMlEMEZAE L.

(F) ZDfth

A DRIEICIE XHRT + 7T 7 b A—%—, &
fiE oD 2t & BB i OB 54 K OIRE O HIE I 1EE AT
NS (SEM) % iz

3. RERER

(1) HERE & REE T ORER

Fig. 2 IC g I K 2 £ M & Rz D 2k 2R
TLKFDI T —N—FH X D 95 % SHHX 2 £ T .
WERED R EBICHTEHPLTWS. 25
DX MIRAED —F % Fig. 3179, HEHEEA 330 K
DR MERIANC X 7 L— 2RO | B0 IR D B AL MBI 5%
N BH (Fig. 3 (a), (b)), TNSIFWEREN EAT
I Leh> Tl L, 609 K & 659 K Tl 10 ~ 20
um F2FE D AR D B R I& TR DY R NI TE B E LT
To. EHITEIED 707 K TREBEOREBIZ LA LR
BHE5NEL KD, Fig. 3() DXSIC, SR EE
BRMIKEEZET S K5Ik s. 72720, bIhiah
SE um BEDORRDOZGEM N RS N B @& F1E L
7z.

DX, Fig. 2 DX E DZALIT A IR E D

-8
g

= 47 -
[
o
16 S
¢ >
45 4
o
L &

s 2

1
<——Substrate

o = N w B (&)
I LI
i Q| ]
2]
o
o+
o+
.
|
1
w

Roughness, Rz (um)

]

ol
300 400 500 600 700
Deposition Temperature, T (K)

Fig. 2 Changes in surface roughness Rz and internal
stress o with deposition temperature T.
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Fig. 3 Surface appearances of TiN films deposited at (a), (b) 330 K and (c) 707 K.
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Fig. 4 Changes in surface roughness Rz and internal stress
o with substrate bias voltage Vg.
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Table 3 Changes in properties with an increase in process parameter .

Composition - A Temperature
parameters™ | Rz ” Phase Deposition Gralr_1 size | hard- 5 ionlE "
[O] |[N]/[Ti]| rate (TiN) ness |Substrate| Moo on (=Vaporation
chamber | chamber
T L] TN [ L] 1 — 1 ] 1 ! _
t 1 ! TiN W 1 — 1 W 1 — 1
Iy 1 w TiN — | W 1 1 W 1 — 1
\ b I~w TiN b I~w — I~tw [ I~ w 1 — —
TiN
Pt~y TeN L7 ! 1 L= - —
o-Ti
Ry 2.89Pa | 1 lw TiN — — 1 Tw lw 1 — 1
21 0.67Pa| 1 tw[TINHTN™ | | 1 1 unmeasured| 1 1 — 1
L 1 tw TiN - — ] ! tw ! ! —
0 Lt~ TN =] — L wiw | — | 1~ | — —

*1 1, increased ; |, decreased ; 1 ~ |, decreased after increasing ; | ~ 1, increased after decreasing ; w, varied weakly ;

—, not varied.
*2 See Table 2.

*3 Compressive stress except when substrate bias voltage was not applied.

*4 There existed only a little Ti,N.
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Fig. 8 X-ray diffraction patterns obtained from titanium
nitride films deposited under various total gas
pressures P.
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Fig. 9 Variations in texture coefficient T,... with total gas
pressure P for TiN films.
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Comfort in Towel Use

(=L Jot7 I Celi
Katsuhiko Miyazaki Mabuchi Nobuaki Itsuyo Miyazaki

[E1 M A

(2008 4 6 F1 19 [ =ZH)

Two main characteristics that many consumers demand for towels are assumed to be water absorbency
and so-called softness. However, it is difficult to achieve a good balance between these two characteristics when
manufacturing cotton towels because the degreasing process of woven towels usually increases water absorbency
but reduces softness. For this study, loop pile towels of three types with different water absorbency were prepared;
several mechanical properties were examined. Organoleptic examination using semantic differential (SD) method
was also used: we analyzed people’s perceived comfort during facial drying with towels, with emphasis on water
absorbency and softness as evaluating factors. Results show that the perceived comfort during facial drying tended
to be more relevant to water absorbency than softness. Softness of loop pile towels with similar surface conditions,
as evaluated at organoleptic examination, was linked to elongation strain in the bias direction.
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B BREOREE 2 2L ST, (AR Tk
MEIR 2 2 A )V FR L, T L 7.
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Table 1 Specifications of samples.

Sample a b c

Size (cmXcm) 87%x33 | 89x34 | 89x%x34

Weight (g/piece) 113 110 107
Material Cotton 100%
Density Warp 25.2
(picks/em) | yopy 21.7
Warp 30
Yarn count .

(tex) Pile 30
Weft 30
Pile ratio 7.6

Table 1 ICRARI O FRIE R Z /RS, HIFR, 231
R D TICRERIE, #5100 % 0 30 tex His 2 7z,
FHRRIE, 3 ARX ANV A IV TH 5.

Wk Phid, BEAE ORI K > TRD 3 &M% L
o 9, FEACHIREZTTADT, WoktEzEK< L
toziRlatl, —F, EEICHEZITV, Bk
fREB00 DL L& Lzt DZzikklc & Lz, ikl b i,
RARIKHED a & ¢ OHEFEE L 752 K 5 Ililgz
Tolz. 753, Wok$sE, RARWKEEZIC DN T, (3)
WK P DFABR 14 CRiib 9 % .

72, WINOERE FZIRA], WokHIE O R -
FENEER LZa - Tz,

Table 2 IZFARI DK P72 7~ d .

(2 "PhoHOE " DIEIEL T 2L Z DA E

AEID"ROENE " DIFFEY L LT, NAT R
i OARERREME, R b CICEMRED 3 D%
BEL, TNZAREEREE (#k) BB ER S AG-
10kNG #4) Z VT, FadDETHE L.

(A) 1IN 7 R R DR E

HE O Z XIE, 300 mm x 300 mm & L, /831
7 AJ (72T, K TIT 45 FED I ) IS Dh FHiE 60
mm, D ABREFE 120 mm TF 5 TED DRI K >
Tl f 24048 U7z, 5 [9R5EE 1% 120 mm/min & L, 2.4
N faf ERF DT (mm) Z#HE LT, KD (1) XK DN
A7 AT DMEEO§ Az HH Uiz,

INA T A JTIDHER O3 F
= 2.4 N i EBREDMHT 1 D [ 1)
(B) RME4FMHE

KFEE UT, Pl BEEIEIC X 2 BIEERE u 2
WE Lz, E &, KEE 50 mm x 50 mm T, #24
(055 mm) A7 > L Az EE DIt Dz Hw .
SHERFr O Z X1Z, 300mmx300mm & L, $FEfiE

Table 2 Characteristics on water absorbency.

Maximum rate of .
. Water absorption
Sample water absorption ndex
(ml/s)
a 0 0
b 0.09 583
c 0.17 884

0.98 N, &5 100 mm/min -7z, HIEE, i
RO 4 /AR TICOWTITY, BIER R L, Z
NSOFHE LTHEH L.
(C) EHEFE
SHERFT O E X1E, 200 mm x 200 mm & L, 4 K&
1QT, ELE 100 mm OFEOMIETZHWT, HEfi#
fE 10 mm/min THIE L7z, Fiz, XD (), B)RX&b
JEAESR Cr, FEAEGHESR Ce ZRIHI L 72.
Cr=(Ty— T /T, )
Ce=(T,— T/ (To—T,) (3)
T T T, Ty 0.05kPa FOEX (mm)
T 1 kPa FDJE X (mm)
T 1kPaSfEZH L, BT 0.05kPa &L
FzREDE X (mm)
(3) Bk DFBR A E
WK PR 2 18 (i 5 WKM350-H20U1-10) %2
W, JISL 1907 7.31C KD, mABIKEES KUk
KWKo I s DMk g (RiWeokis ) ZllE L.
Xz, 7DV ESEERE RIS IC BT
FEINTWIKIEELY % (@) R KO EH L.
Y = 2545V + 1411W + 79 4)
T TT, V:iKBK#HE (ml/s)
W i KWK FE IR s D WK & (ml)
%B, @) RCBWT, @BKEZAIVOHZE, T
IKFEE 800 DL L EFEIEE TS .
(4) FKEERDKZ O EIY (BT 5 EREHE
10 fk~ 80 R E TDOH 1 286 N D— &Y L # 7= 15
HE LT, HHRZRERDKOREEDICIRE
L7z SDEIC K % &2 A )V O P EIC B9 2 F RERTAf 2
frofe. PO, VeE/iE, HEWO HEICDONT
BRI R 2 529, #EEO@EHEED DT
fro7e. FHEEEZ, [Fao 1, THULD 1, Wk,
M EHD &, TRGEYE] OB HEHTH 2. &, M
P OEHE G T OEREFHEAER O FR AR & W S Af
BT TRE Uz, alifiix, 5 BRBEA S BUbd % /5%
(250, “1 5, O, +1 50, +2 510) TITWL, #BREE,
Vel - 2 AV RIS 25 A 5 2 &
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Table 3 Mechanical characteristics of samples.

Sample a b c
u 0.38 0.38 0.36
Cr 0.26 0.29 0.25
Ce 0.50 0.52 0.49

L.

3. BREEE

(1) E O

ZAND"ROEMNE " ORIEE LTEE Lz 3
FHOREDHERE R 2 Table 3 1C/RT.

9, WBONAT A5 OMEERER, Gk a
REKEL, WEb & cldMCMEERLTVS.
Mkl ald, FEACHIIEE L TWinWnizdic, xR
mAE D %<, FH—OMIHETH L EN5, o2
AEEDBEIE LG B> T3 T EICERLTWVS
EEZBNS.

REFFEICBL T, BEBMRE n L, Rl a &3
b AE CMET, bk e AT/ hEWV. —fRic, o

Hand feeling
2

Comfort

75

flilx, 71 bSOV DEAINDOEE, #0.6 FEEDK
FRMEERT. L LS, REBICHT 50T,
[ — DRV, #&OHEETIHEREINIL—TISAILT
5370, Vixl L& ZA)NVDORMIKEEIC K EHEND
FECHRW., ZNZEKBLT, XYtk e LTodE
BUREBICEIZ EAERRZED NG 2Tz DEEZ
5N%.

JEMERFEIC DWW TR TH S &, JEHEH Cr, JE 5
MR Ce LB, ikl b>ilkla> ikl c L x> T 5.
UL, idkla &ilkcoffidELTBb, kb
I LR U TH A+, FERRRFEICEN S L ATENTT 5
ns.

(2)SD JEIC & % FHlfE R & B BESTMIE B DB REL

Fig. 1IC#:5k# 286 A\ SD i i s D P 2 a7
g, skl ald, T Fmb, flio L& icRb 5N <,
WMok PEFE <, KERDICL L, ARy EFHiE Nz
B b X, TR IERO0h L, Pt IXEEXD
UL, BkHEREL, HEWMOLHIEEL,
R LRI E Nz, BB e, TR0 1d 7z <,
Alfi 0 1Z00 b7z <, BokPhid R, HEMO 5T
B, o] LaHliE N,

¥ 7z, Table 4 ICERERTMIE H OMHBRE 2 /RS, TF
firo | & THLD 1, THokMEl & TREHD 5 E ) I
OB D 2. £z, THuEME) &, THokt] B&
U THREMD HE) LHEAL, TFD ., THLfRD )
LREOTLAEOHBBRICH S LV FERENMESN

Ease in wiping

Feeling on water absorption

Fig. 1 Mean scores of each evaluation items determined with organoleptic examination by SD method.
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Table 4 Correlation coefficients between each evaluation items.

Feeling on water

Hand feeling Skin feeling absorption Ease in wiping Comfort
Hand feeling 1
Skin feeling 0.836 1
Feeling on water ~0.598 ~0.509 1
absorption
Ease in wiping -0.542 —-0.450 0.891 1
Comfort -0.374 -0.255 0.749 0.787 1

(3) RDEIE" LRk B BYMEES SD AEF
=1

Y

Fig. 1 ® SD R Hfisic BT, Ffitb, Alfk o D
HEW, ik a OBNZEH L TEVEHENZE TN 5.
RNTikkbb, Ak cDIETH D, AR b ikl c D
FNEV. FEESIEX, TNETOMEICENT, A
METEAIND " ROENE " ZIEHT 5K, N1
AT OMRREE, RERHE S S CICIERRED 5
HAEMCHBILTWB T L, ZDz8, 1 OO
ZHMRRL L LT 2 AV 2RO " b 5EnE " D
JERfT 2B &id LN EZAEMCLTE
O LhLaNs, Ffto, HlftoomEEICEL,
ARl a DAHDEH L TEVIHMEiSZE3 7z &b, R
W7E0D & S IS £MHIRRED Z2DVINE L, EiliRrE D EL
LIob—T 781 )V OB BEICBRE T UK, EEREE &
D EINA T ZFTOMEERFED, JHEHD " b5 M)
TR BEEICER DLWV AR DB LR E
ns.

¥, kb, B e AV A F AFH SIS TV
BT EICOWVTIE, BENCFTRAI: P 2L Tk
W ZEE L TELLEND L. TRMPRECKT
HUYETIE, FMAZMEHAL TR ENVEGNICT
27— AMEL, ZTOEHLDHIRT~ A F AFHii S
nNritDeEZILNS.

—J7, WoKMEICBI L TiX, Fig. LITmd &9 1cidkt
CHRE BV 2SR Takkl b, ilklad
IETH O, RARWKHEE R X CPKIEBDIEE —5 L
T3, I KBKGEE 0 Dk al3, FF6is -1 LLF
THH, HEEBIWKEOEX ZNHICE T TN,
UL, WokMEDEW EFHEE Nzilkl ¢ &akkl b %
L THB L, ik cik, GE b DK 2 DR AR
IKBEZETHICEMDET, FliRDETNE .
TDT D, WEREOKPHEIOICZ ANV ZHH
T BER, WoKMEICBI L CEEICRKE R MEREZ 5 LT

b, MEHOKE L LTRAT LEEVIHiZE S5 2 k%
WZ b,

KEWO HEOEAE, TokMomEE &k, i
Flc Db @Vl 21572, RO Tikkl b, ikl a
DIETHO, TOHETEHK aldFF M -1 T T
b5 cheoehs, BKkEOEWEZ A IVIEHE
05 <, WkMEDEWZ A IEKERD ISV, §
Bbb, WoKMERIERERBIC K 2 HMES RS, KERD
HELWVS ZA)NVOEMAMREZ XKML TWS T L
NHohs.

AL D ERERHMNIC 38U 2 Fa G Rl A frE o &
EBPEEDEEICOWTE, ke, kb, K
a DIEIC AT A s <, WoktE &R EH D 5 & L [EkE
DHEATH O, TokEDOREY, REWD BHZA V%
HEZITEIIE T TWAE T Ehbns.

ZA N OBEERGHC BV T, HEED EEHE» D
5T EDTES "ROEMNET "ICHAZBWIZRETH
Tk -oTW5. LhL, RIETELSNIZESIC,
FEKICYRERFIC T L 721, WMok MEomunw & 4Lz
N E UL Pulic T3 &V SRR Z, Wic 5%
DHEIFERFHTEDN LT LD, JEEZ RIS % h
NEETHZEZONS. £z, WKkHEICEL T,
FAE RIS ADYHE & K U B IS B+ 7R MEREDY & D
L)W Dh, ZORMDNEEZDORETH 5.

4. $&H

R )V 72 G DK 7 O E B IAEH U 72 R &
CAPEMEICDNT, "RbonE " kD 2D
DEEH S, —RIHE#H 286 NDOEREFASRICKHKD
< SDRHMEIC K D i Lz, ZO/E, IFoC &
Mootz
Q) PP, "L EMNE " XD EPIKEDER A

KEL, WKED @2 A VI PEE M D & <



KBS EESERANRE A WIZEITHGS  No.22, 2008

WK P DR 52 A )L PR A S AT AR,

(2) ZHEFFEDFLIU 72V — T8 )V OB BRI BRE
UL, JEMRIER D &350 7 X5 O MR R
W, HEHD "RbLboMT "I 2 EEICKRD
MWREIC RS EEZBN5.

() Wk PEICEI L Tid, W AMEREZAELTNTY,
HEEOMHKE L TR0 LEEWiiiz 2z
AqAN

BE Xk
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Development of Silsesquioxane-type Gate Insulating
Films and Properties of Its-based Organic Thin Film
Transistors

L B BH o R

Shuichi Murakami  Takashi Hamada
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Kenji Tomatsu
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Yusuke Ueda

Saori Yamazaki Takashi Nagase
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Takashi Kobayashi  Kimihiro Matsukawa Hiroyoshi Naito
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Silsesquioxane-type gate insulating films were prepared using a sol-gel method for use in organic thin film
transistors (OTFTs). Results show that the spin-coated poly(methyl silsesquioxane) (PMSQ) and poly(methyl
cyano silsesquioxane) (CN-PMSQ) with a low thermal treatment of 150°C respectively exhibit relative dielectric
constants of 3.9 and more than 10. Top-contact OTFTs fabricated using PMSQ or CN-PMSQ gate insulating film
and poly(3-hexylthiophene) (P3HT) as the organic semiconductor show higher field-effect mobility than that of
OTFT with a silicon thermal oxidation gate insulator, demonstrating that these silsesquioxane-type gate insulating

films are candidate materials for use in OTFTs.

F—T— K EMSEISYURE, BRTOER, F— MEGE, KUIILEREFEGY

1. XCHIC

MBI SRR E N2 EEIR NS VA2 (B
# TFT: thin film transistor) (&, A EIOE T Bi%E,
TR, MHE R &V o R TE D U, IR 75
ExISH L TE RO KR, F3 70w ZXDK
A MEZAHEL TS, LIeh>T, 7LF T T ILT o
AT LA RBEFR=IS—FDFERTINA X775, 5
27T, PEHETEIRT EADISHANIHEE N, TE

* BB BT - M ER

o A TBOE AR AR B AS
R KRB R R TR
w3 X R— VT o VT AR &
SN (T FRVAR IE 0 S

ERFENERICITDNTVS 7. K, (E#EIC
KO EANEINZIHZ L DERILEY & ZOMEE D

, SHOAHETFT ORI TZ 5.

AR TFT OMReZRE T 2R & LT, @WVWER
IR B 2R 9 AR SRR, BN ik 3
V—RX -« FLA VEMER(FvIVE), @0isE
RS — MR, ARER /7 — B AR
M, NyIN—2a VHEELZHDHY, EFX—3—
IR ENDISHICAT TREGHFEEEEIN TV S.

AWFFE T, AR TFT 07— Mg e L TR
VIV AFAFH VICERL, YIIVLTIVEICXKD S
BxiToTz. iz, 7 /I FIVEZPEHAT S LI
X0, EFERLEEREI Lz, 51, &K LERY
VINWERAFAFY Mo TEHTFT Z/E8RL, *
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D LTI AZEEOFHERER KL D, 7 — Mk e
UCOMERE, AR / 77— MRS T O R 27
CICBT 2HRZRGz. AfRTE, DLEDORRICSON
TibN%.

2. F— MEERORE S FEFT

D) RUZIWERFFFHVDER

BIEZTICEKTFT O b5 > Y A Z KO R ©
77— MR & U TIRERDOIREN ) o Va1 L
ERHWENZ T eRNbo7h, GETFTO T L+
> 7I)VAE, R, 85T X S K b IZ B AR
77— MERRES S CEBE L 2 5. BATT — i
FRHE & U T E XA E 2 779 polyimide %2 poly
(vinylphenol) (PVP) 7z E BSIEFICHIZEE N T3 >0
TNHOMEHIE D TR E L TRENTBEMMAYEE,
THEVE 2T 275 EDRENH 2D, Z DBERICEW
MEZREE LIz, FEDLZBHICE I NI »
R PERICZ Lo —Hibd b, WEMEDLN
TW3.

FEHELIBR T A VTG TFT OERIC
BOTHBEEAEOBRM I T 2L 2L EEN &
{, ERRMETORM - BERDTHETH 5 T L DR
TE 37— Mg e UTRERRY < —0R) )b
Y RAFA Y ISHEHL, VIV IViER W TEER
T NI DB 21T o F2. Fig. LICRY bk X
FAFY O AREEZ RT .

R VIV AFFF5 ORI e UTFgE
M, Bt L c/aelLy 7)) a—)bEe/ AF)LL
FIL7 7 — bk (PGMEA) ZH\V, A¥EERENE T )L
Fo USRIV IVEEIC K DK REREE 85
T ETiiolz. BEE TIC, Fig. 21cxd&91ic, X
FIVRVZ RTINSV LT IVEICEKD, R

R
N R /X R /R
o / s 0~ R
X O0—Si—O0 /
| o /
sil ¥hﬂ % 2O R
x" Yo /o N\ 14 Xo
R | o R _sim9%x_] o
. o0 >\R NN
s R \ R Si R
X o0 O x |
o ol o ] o | o
R\ /SI Si Si Si
SR
R/ R

X = Me and cyanoethyl group
R = OH or alkoxy group

Fig. 1 Structure of polysilsesquioxane.

CHs
EtO—SIi—OEt
OEt Solvents OR XOR ycl)

CH; CH; CHs
1 I 1
RO(SIi—O-)(—SIi-O-)fSIi—O-)—

z

H,O0, HCOOH

R=H,Et
Fig. 2 Synthesis of PMSQ.

VIV AFAFY D7 £ RICAFIVEZ RS
BBV AF IV ZAFFFY 2 (PMSQ) DE K%
fiofe. &6, mAERILZHNE LTAFIVEL
VT ) IFI)NHEE T A BIHS S B HEAK (CN-
PMSQ) D& Z1T - 7z.

Q) RUDIERFAF 5 ORE L FERFE
AWFFETIE, FEREOFHBICHB VT, Al KUY &
oz A FH I /Al OY Y R Ay FREEE AT
Z#E PR U Tz, SRR EREE R T OER T,
9, HIAHERKHICA VI A7 2@ U TAlZ
HZEZRAEL, 3mm OFIROEMZEK L. KXIC,
COAY HIARRET2 N, £V 70/ —)VT
BUEHL, E5IC, UV/ XYV VILEZITY, £
HOKBE AR OREZTT> 7. T s, Gl LTE
KU IV AFAFY VOV IVEREAE =L
fz. JEJEHY 100-2000 nm & 75 % K 5K )bk A+
FFY >~ (PGMEA {AIR ) DR % 8-20 wt% & L 7z.
A¥va— g, HkZzRy b7 L—FETT70°CIC
T LB X, & 512150 °C I T 1 BFEBER &
Vi, TO%k, BRETHARMNET L. &I, k
HREME 725 Al 72 A Z )V A7 e DT RS &
MECAZAET B K5 HAKE Ul B BRI EORMm I,
Solartron 1260 Fi1 > ¥ —X 2 A7 F 5 A, 1296
HERNES VRZ—T 2 A AT > 7.

Fig. 3 1C PMSQ D LLFEEEH ¢, D JEPEUKAF 2 /R~
9. MK D, 10° ~ 10° Hz O LW AR B0
Teld39 LIFEELRD, FETBHIIBIRI NG

2
10 — T T T T T T 1T

LI B

T

10t

Dielectric constant

T T [ TTITT

T

10°

-3 (0] 3 7 6
10 10 10 10
Frequency (Hz)

Fig. 3 Frequency dependence of ¢, of the PMSQ film.
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Mmolz. ULIeho T, A4 e & DB T
ez 3., 5, REICH U TELE LRHE
BRTTED Do, TORERID, KWL THIZE
L7z PMSQ EIZE R TFT I W5 7 — MMk & L
THRF TR HHEEMEI TH B Lo T

Fig. 4 1 CN-PMSQ D &, O J& il B (7 M % = 9
1kHzIC BT B e &7/ ZFIVEOE| G % Table 1
kel sd, V7 /HOUENRELZSBICD
NTeb RELARBTENgholz. iz, Bl
PMSQ & 8750, [KJEPBEUAIT & D m < R DEAED

4

10 [ T T T T T T T T
N [Py 300 K
g 10° [, "t * Me:CN=2:8 ]
o % 4 Me:CN=5:5
g, = % » Me:CN=8:2 7]
o L ‘A.AA:ul "'OOAA * s00ee
S 10°F 4 --aummeeaaaaaeeaaaaaaaaea.::-‘
Q A
D 0k ]
&) 10

lo—l - | | | | | | | |

10° 10° 10° 10°

Frequency (Hz)

Fig. 4 Frequency dependence of ¢, of the CN-PMSQ film.

10 [ T T T T T T T T ]
e 300 K * 320K ¥ 340 K
10° Yagy * 360 K = 380 K -

R @

PSS nl.
o' ..c..;gzittsass:s:z:z:z:z:zz:zz:s::s,.j
L

10°F 8
10—1 - | | | | | | | |
10° 10° 10° 10°
Frequency (Hz)
10* 1 T T T T T T ]
. * 300 K + 320K v 340 K
10 . . .
,!!"m’. 360 K 380 K ]
10 [*eets Vv ®)
i L4 s V':.:l..
N 101 -_ “.."t.... __
..v' .'l. ....'
10°F 4 v, eln .
3 ..vvv'..l "
1 et
107 IR .
10—2 - 1 1 1 1 1 1 1 1
107 10° 10° 10°

Frequency (Hz)

Fig. 5 Temperature dependence of (a) ¢, and (b) the dielectric
loss factor of the CN-PMSQ film.
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Table 1 Relative dielectric constants of CN-PMSQ films
with various cyano group ratio.

Cyano group ratio 20% 50% 80%
g, 7.9 10 15

BOENENS., 22T, Y7/ TFIVEZE S0 % F
{5 CN-PMSQ BT DU TR R DR AR A 72 3 X
7z. FOREHR% Fig. 5 (a) (b) 1IR3, FKEHD, HIE
MENE 2 21FE, FHEITEOLD LD DVE K
BN T RLTWB T ENTh DB, IHIC, & i
EHERNHE AT L TENEN -1 F, -1 F
BT B EmICH B T e D, REYIA A4 2D
K9 % 2B I X BAES T EEZENS
TND OFERD S AW A A > OEEH RIS T v T o
VTEETY, R A A YR L PEBE R R L
e A, BT U THLBUEBIEIE ERIT R
KELEZ—77, ™A VREZIZE—ELE>
fz. Lo T, ELFITX D CN-PMSQ fiEh 5 fiF
BT B A MIEEAEHFIELIRNWT &2 T B4
Reloi. LLEXD, CN-PMSQICHSNZHEED
BUIRIBICEA ST NIk O SN S T ) TFIVHED G
AN | EFR A A A VDR TH S T ENE
ZbNb. S1%MNIEL 15T CN-PMSQ DOl Z 1
5T LR EICK D RHIYIA A > DB ORI LAV T HE
ThaTEMMFTES.

3. BHERE NS IR 2R LS

ARETFTICBIT 2 FJEBAFE TR ERMRI - Z >~
VAR (FET) DEFREEZH>TWVWD. TORERTIET— b
Wk, 7— MR, ARERER, V- - LAY
EMOADHKENTED, BEME, EMidEO®EN
MHARNLaYE M, by Tara s MR eI
DHEN, TORTHEEIZHEETHS .

R BE B TFT OB/ B EEAMICIE MIS
(metal-insulator-semiconductor) FET ¢ [al U Tdh 5. L
MUBEND, GPEAROBLIZEME, T xLF—
e, V—A « FLA V&) 5 OERTEALEICD
WTAHZEEMNE S KA O EAFRTTED
kT VY A ZFEFEANDEBIC DN T & SR Dikan D F
ens. E6ic, AR /7 — M@, R
IC7— MEBRROKRE TRV F—L EHTHZ T &M
moncTws . chig, 7— MO T %
IVF=DNEWE, AREPERORSEMEEE NE
FNRBENE n MR RBTHEEZILNTVS,

AT, £IFig.6@DEIHKbySarzy
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MU TFTICET 57— Mo X m T x )L F—
&b T UV AREHE L OHBIBRIC DN TIARS . X
IC Fig. 6 () I3 K 51, wixh L 7 PMSQ % CN-
PMSQ D HifE 2 7 — Mgl & L CTHWT A T AHE MK
FIAFRUIZERTFT O b T I A ZKFEICDNT
BB,

¥, ARWIZETIE, BWRT7 O XK OBETES
T FREAMRLE UT, TEIICR U TENTTa T
2R, FRHEBRNEOEABEEZROMRTH 2
poly (3-hexylthiophene) (P3HT) 7% f\ 7z.

1) 7 — MeBRREOTE

7— MEEEO R T RV F— & b T2 R 2R
& DOBBIRIC DWW TN S 728, Fig. 6 () I</R”9 K
I, RENET — MERIETH 50 O AR LE
ZHW, E5IC, 2 DX 2 A AL E ) 1R (SAM:
Self-Assembled Monolayer) TiE L, H5WIIKRY &
W RAFAFH o) arv bR G Z 7 —
MEggEe U, RETxVF—22 T8/,

A TFT OFEENE, n'—Si JER (AR HTHRIZ 0.02
Qem LR )zt LT, HkzZs7— FEmE Uk,
7 — MR () O 2 EB(LE R 300 nm) IS
R D PMSQ BT & 5 Wi SAM ALEEZ fifi U 2% i LB
17> 7z. SAM I 1 hexamethyldisilazane (HMDS) &%
%\ )& octadecyltrichlorosilane (OTS) % U 7z, PMSQ
JRIZATHAD K HIC Ay a— b+, BULHEITOEIE L
7z. HMDS #L# &, HMDS % 500 rpm, 5 sec {OF% 2000

@ | Au(S) Au(D)
P3HT
Gate insulating film
nt-Si
Al(G)
®) | Au(S) Au(D)
P3HT
Gate insulating film
Gate
Glass substrate

Fig. 6 Cross sectional illustration of the fabricated organic
TFT using (a) the n*=Si substrate and (b) the glass
substrate.
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Fig. 7 (a) Output and (b) Transfer characteristics of the
organic TFT using the PMSQ/SIO, layer as the gate
insulator.
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Table 2 Device performances of organic TFTs with different
gate insulator surfaces.

on/off | Contact
ratio | angle(° )

PMSQ |[51x10°| -5.8 [2.4x10°| 96.1

1 (em?/Vs)| V (V)

HMDS | 35x107%| -1.5 [25x10%| 84.1

oTS 1.1%x107%2| -12 |9.8x10%| 99.7

N _
treatr%ent 1.4%x107°%| 14 [1.9x10° 21.2

TR S SR 2R . AR IR T, R
TR, MBS E SN, BUfx FET FENE S
NTWaTehnhs. Thucky, BIRMEEKICHT
PLEREZ RO T 2y T4 T ER, p LHIAE
BTV, BZIRE LTz,
lss = uUCW(Vy, — Vi) / 2L

TTT, leld FLAVER, Cld7 — M HAL
BT DF v ISV Z A, WIEF v 2IViE, Lk
Fy 1IVE, V37— EBETHS.

PMSQ oD ftll, HMDS, OTS JLBH L /-4 TFT, i
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HE U u, Vy, onfoff [k Table 2 1IR3, Y aYv
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Fig. 8 (a) Output and (b) Transfer characteristics of the
organic TFT using the PMSQ layer as the gate
insulator.
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Fig. 9 (a) Output and (b) Transfer characteristics of the
organic TFT using the CN-PMSQ layer as the gate
insulator.
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Table 3 Device performances of organic TFTs using PMSQ
and CN-PMSQ films as the gate insulators.

1 (ecm?/Vs) |on/off ratio
PMSQ 3.0x107° 1.6 x10°
CN-PMSQ| 2.1x1072 1.1x102

BT, 9 I1TO/ /T AEMZ HEfif L PMSQ B2 1R
fiL, JEJ 7% 500-2000 nm & L7z, XIZ, P3HT @5y
THEBERE R B Uz, BRIV —Z, RLA YV
FME LTAUZ ARV A7 7200 U CEZEE A LTz,
T, y—FrEZS0um, 7 — Mig&E 3mm & L.

Fig. 8 & Fig. 91C, PMSQ HiflE & CN-PMSQ Hifii 7z
F—bMBEE L THOWZAKTFTO NS VYA A
FlzzhZrund. FAKKXORELLE NS VIAR
kD& 8T X — & 7% Table 3 ICF & 7. uld CN-
PMSQ Bl 0D 75 3 i W Y on/off Lk id PMSQ B oD /7
MEnT &Mooz,

F 7z, CN-PMSQ HiflE7Z H W= 68 TFT X, PMSQ
HEEE IR L Tl WRELED TN o T, &
N1 CN-PMSQ D /55 PMSQ X D & A& W 72 8D 5 B
L /7 — MERBOLGICIRE L F v ) T 2 ER
LTWaT ke, A4 XBEEOREND
T LRENEZENDD, S%ENEERPLET
H5.

4. L&

SHBOFRAEPGFENEZEHTFT ICB VW TEE
IEAREN 2 R BT — MR e L TR Vbt
AFAFYNTGEEHL, G - BET 02 XORFED
SHK TFT OfFR - FHfi £ Tlro 7.

PMSQ D ¢ & 3.9 &7x b, REMNZT — kB
TH22V) VB AFEOMEZRLIZ. 2D

PMSQ &7 — M Hufgii & L CHBE TFT Z/ERI L 7=,
NI UIRARFEN S pRELIZET A, YOy
BBz O EAE X 08 EWEZET 2 Ehn
Mholz. F£iz, HMDS, OTSIc XD SAMAUL L =F
P TFT L DL 5, 5% PMSQ RO KM T )L F—
DOFFENC LD, BN SV AREENMEENS T
ENFTES T e o T

X 5T, PMSQICY Y /TFIVEREATS &IC
K0, 10ZBA % e 2R N> Tz, iFER
MWD S A I NMBEDORENHNEND R E, BFFET
FEAREIRK S DY, B - WIERMEOREICK DA
BWTFT O — Mg E LTHE M TH S L F
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Syntheses and Properties of New Photocurable Silicones

b BRER e M 5

Yohtaro Inoue Yoshiaki Sakurai

(2008 4 6 F] 23 [ ZH)

Trialkoxysilanes and dialkoxysilanes having maleimide groups were synthesized in the presence of zinc

chloride and hexamethyldisilazane. Furan was also introduced to these alkoxysilanes as a protecting group for

maleimide moiety. Siloxanes and silsesquioxanes were synthesized through hydrolytic condensation of these

alkoxysilanes in tetrahydrofuran in the presence of dilute hydrochloric acid. Their structures were confirmed using

NMR and FT-IR. The polymers were soluble in various organic solvents. Thin films of the polymers were formed

after removal of the furan protecting group by a deprotection reaction. The resultant films were photocured by

irradiation of UV light with no photo radical generator. The photocured films of homopolymers were insoluble in

toluene, dichloromethane, acetone, tetrahydrofuran, and dimethylformamide.

F-U—F:yaFHy, VIWERFAEFHY, ILAIF, KEEL BRRERIS

1. IFCHIC

R aFHy Uy u )V XFAFHy [V A
(Si0y) &>V a—2 (RSIO) DHIEIATH % (RSIOys)
MG aRED] cREINZ ) a—melE, =R
t#, YVaA—VIIA MY —LEZT LIINERND
HbNTWa. SHTIE, IO AL >—IVHl, a—7 «
T CRIBERE ), Ry 7« > 7 (EE-DIRENIC T 2,
BAPEEREOERNEZMZ B12HIC, B RIEEEA
Z B L EORIIE TG 2 ) A, FE& U TLLfEH
TNTV3 Y. FEEEMECE, e Ry Yuek
JSIC Ko THE(L T BB, SEOMRIC K > Tk I 5 8%
M, TKIEEL & A BRI FRE IR RIEES & DR E X
JSIC K - THET 2R Mo NTED, ThE
NOBREICHS T 2HBIIDNHREEINTE 2. L
U, EYVREEEEREZERN T, B{LEHEDNENT &
5, ZTOM{LHEEOURMNRDEN, Fiz, EIREE
{EMELT ERINAT OCEERAAI, oA ) O
SR K B R IS > TV 2.

O EEERETE (LEMRER

AT, HFEPRKDOERERE LT, 2RH
FHELGOWEBTCEANMIET 2~ LA I RRICE
HU7. XL A I FREDEKIGTIE, toglbkine
ZINIVEGOMTHEITL, T ONERISHE RPN
ke a270, BRICANELEZS. 2OoTehb,
JRLUAIREEET V) a—bEUg, Kb
IS 2 72 TR L, ZO{EYdEN
TemE e, MEAEZ 692 LM TES. 22
T, BMEPRAZHT 252 EXT, HERREE
LTRLUAIREZEALZRY) vafsy rovibt
AFAFY U EFHEKL, ZOFEAREIC DN
THEfLz. &8, SLAIFEZAET S Y a—
ftEoOGHKE, BEZzHN T~ LA I FEzZzET
B27)NAFT T VIR K DG S8 % e E
HHsb. LhrL, LA RRERIATVT 78T
R—IC75 5128, BBIC K BAHINISHAE U 2 ATReMED
H5. TOMMRISZER TSI, 79ExL A
REDKIGICE D oxo- /I)VHRIV RV ERREIER E &
H5TLICKOLAI NEZREL, KD RZITS
TET, HHDOR LA I FEZETZ VY a—1ks
Y717z,
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2. RE

(1) AE

R ER WY (IR) A X 27 )b i Perkin-Elmer( £k )
%l Spectrum One 7 W CTHIE L7z, SEH —al{HIK
I (UV-Vis) Z X7 bk (#k) & 8 0F pr 8 uv-
3100PC Z I L, AL L CHEHHMTHY 7 mm A
2Rz, A BERFRIE (TG-DTA) &
(KRS 77 /oy —81 TG/IDTA320u Z{fifi L CHlE
LTz, BREAIEE (NMR) A7 N VIE HAEF (#k)
% Lambda-500 2/ L, 7AlkE L CEI/maRLL
(CDCly) ZZ vy, WiRHEx, 7 marskiL L (CHCL, §
7.24 ppm) & LTz, F7z, EXNVE YV (CDy) 7 HW Tz
Ak, WEEHEIX, X B (CHg, & 7.15 ppm) &
L.

(2)

NIRRT H BN NUT o Faryo v
(THR) 1 > 22 (#R) B2 Hv, ARk ERL
UF T LTIV =T LT, KBERELIz 0%z
FH L. ZOMOREICHEL TEmlnEZ0x %
Wiz,
©R=121

AMERICBNTER LY aFY Y 5-8 BT VIV

O 1)leq NHp " SiMe (OEt)sx O

| 0 Benzene,zrt, 2hr ) | N
2) 1eq ZnCl, _\_\
1.5eq HMDS .
o Benzene, reflux, 4hr O SIMeX(OEt)3-X
1, x=1

O

SlMe(OEt)2 %sl_o%
| m
Me
3 5
@ 1) 1.3wt% HClaq
O 3.5mol% HMDSO
THF
4 N< reflux (2hr) - rt (4hr)
2) iPrOH, rt, 4hr
Si(OEt)s %Si—ogk
4 9

2; x=0
0
N 1.3wt% HClag
THF rt, 24hr

SI Me(OEt),

T AFAF YT 9-14 OH AR Z Fig. 11T/RT. {k
BYOTEIR, BHIE (%) BEXTART FILTF =R
KED NotesIcE Lz, N((TZFFVAFI)ILTY
L7 )l)RLAIRL N(FYVTZRFTTY )L
TR )ILAIR2, NOT TR S, 413X
BRACHR D ST TEIC e > THR LT “2.
A LA rFyOFH Y508

75 A 3 (3.445 g, 10.118 mmol) ZF F S b R
0752 15miciE» L, 1.3 wi%HCI /KA (0.720 g)
Zi N7, T PR T1R, FiRT 24 RFEHRIEE g7,
B2 R A STk, Wbz BT E52 L
&b, vaFtr s zGik.
BYI LA FOFH U HEGHEK6-8 DERM

7 Z ik 3 (3.147 g, 9.243 mmol) EX TP T b
FUYAF)VT T (0587 g, 3.961 mmol) T kS
R 75> 15 miciaE» L, 1.3 wt%HCI /KA (0.950
Q) 2 N U7z, i FR T 1%, i T 24 iR T B /.
B2 A SRk, Wil B R EEs T L
KXV HWETZoadd 6 BERNICHE. 713,
3(26799g,7.871 mmol), YT +FTIAFINTTV
(1.169 g, 7.871 mmol), 1.3 wt%HCI /KA (1.120 g) H
5157, 81%, 3(0.582 g, 1.710 mmol), YL hF ¥
AF )V (3.761 g, 15.39 mmol), 1.3 wt%HCI /K%

O

Excess Furan
THF, reflux, 48hr la N
_\_\

o) SiMey(OEt)z.4

3; x=1
4; x=0

1.3wt% HClaq

THF, rt, 24h
+ Me,Si(OEt),—2 »

1) 1.3wt% HClag
3.5mol% HMDSO N
THF
. reflux (2hr) - rt (4hr)
+ RSI(OEt)3

2) iPrOH, rt, 4hr

s|(0|zt)3 {S'—O%SI 3‘

4 10; R=Me, 11; R=Ph,
12; R=Vinyl,
13; R=Chloropropyl,
14, R:C8F17CH20H2

Fig. 1 Preparation of monomers 1-4; Polymerization of siloxanes 5-8, and silsesquioxanes 9-14.



KB EESERAN R A WIZEITGS  No.22, 2008

W (1.2209) hHARL,1:45 OEFESKE LTHEE.
C)RLAZI VIV ERFAFH Y IDER

75 Ak 4 (2.878 g, 7.542 mmol) Z7 T & R
07515 miciE, L, 1,1,1,333- ANFY XF)LY
a4 > (HMDSO, 44 mg, 0.271 mmol) D5 kT &
R 7S vk L ml 2, 1.3 wt%HCI 7kiA# (0.815
Q) 7 FUTz. WM& 2 RenBuER S, |IET2
MR FE L7z, BHicA Y a8/ =10 ml 2,
4R SIR R LU e, B2 A Ltk B2
HIRESER T EICKD VIV AFAFT 2 9 &G,
D) I LA I FYIVERFFFH U HFEEHE 10-14 DE
153

7 Z Hhnfk 4 (1.950 g, 5.277 mmol) B X T A F )b
FUTZRF2F2 (0941 g, 5277 mmol) &7 k<
v Ra7< 20 miciE» L, HMDSO (61 mg, 0.376
mmol) D7 =Tk Ra 7 VA Iml 2Lz, 1.3
Wt%HCl 7KVAWE (1.142 9) 724 N L7ctk, 2 Refilingds
MEE, BT 2RMHELE . HicrYy 7an
J=iv10ml zZinA T ARMERTHES . 74
W WA Ulc g, ERREE 5 LICKH
MEdT 52NV AFAFY VHEEGAR 10 21572, 11
%, 4(1.886 g, 5104 mmol), 7xz=)LF YT FF
> = v (1.227 ¢, 5.104 mmol), HMDSO (59 mg, 0.364
mmol), 1.3 wt%HCI /KVAHE (1.104 g) B 37z, 121,
4 (1779 g, 4814 mmol), E= )L N T rhF TV
(0.916 g, 4.814 mmol), HMDSO (56 mg, 0.343 mmol), 1.3
Wt%HCI JKVA#E (1.041 g) 515372, 131X, 4 (3.027 g,
8.192 mmol), 3- 7o 7o) rV T bFI YTV
(1.973 g, 8.192 mmol), HMDSO (95 mg, 0.585 mmol),
1.3 Wt%HCI /KA (1.771 9) B H1572. 141%, 4 (1.779
g, 4814 mmol), "NTFEZFI)IV T )IVA TV Y T
FF TS (2.944 g, 4.814 mmol), HMDSO (56 mg,
0.343 mmol), 1.3 wt%HCI 7K7A# (1.041 g) B 157,
@) BRRERBICKZOFY Y 15-18 BKUVILER
FAF4 19-24 DR
YUIVEICYaFY 25 (0.625 g) & AN, 160 °C
DA —T7 T AT E S Lic kb, 15
&IV 85 % T1872 (15 % D HFEERL 5 D iEE L7 ).

% Jos &0

é% sovc é._o% 43._0%

Fig. 2 Deprotection reaction of 5.
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Table 1 Reaction conditions of deprotection reaction.

Reactant [ Product | Reaction Time Ratio?
(hr) (Product : Reactant)
5 15 4 85:15
6 16 2 99:<1
7 17 2 98:2
8 18 2 99:<1
9 19 4 98:2
10 20 4 98:2
11 21 4 92:2
12 22 4 98:2
13 23 4 89:11
14 24 4 99:<1

a) Ratio was determined by integral ratio of '"HNMR.

5E, RISOETIZ HNMRIC K > CERL, IR
'"HNMR O R b SR 7z, 16-24 X [FAIKRIC, Zh
ZRIST % 6-14 SRR LTz, Fig. 21C, 505 15
1G5 KIS RT .

3. BRELUEE

(1) 7 5 VREEDHRER IS
7&43F%%%%Lk7ﬁyumﬂm;©§%w
Bitd 2 C EMBENTVD O, BiR#E ST 5201,
L&) 5-14 Z VA EE, 160 °C TIMBA LT A, %
NZNB5~99% ORHETT T VOB L7z, Kb
SMEB XTI Table 11TRr9. 5 & 111 L TE,
RO 2z HMWE LT, 160 °C TERFR (10 hr) hn
B e hy, IR A BdEuC X b ik LATA(E
Uiz, F7z, R &7 LT RIS D7) D KT
Holeicth, LT (2) ~ @) HTOERICE LU TR
AV EFEITo7. HlziE, 151F, 15485 %, 5
15 % OEEY %, AR, 191X, 194598 %, 9712
% DB 2 EKT %.
@@Lz rraOxyy, VIV ERFAFH DR
I

BAEAF LU, SN —AHAXT MLzilliE Lz
LA, vaFYrIs- 18 BIUVIVERAFAFY
16-24 3V I NE < LA I REUTHR S 2 WA 300
nm (\BIICEZE Nz,

% T T 15 D 5 wt%THF 74 1% 2 KRS #iRiC 8 4i L 70
°C T 10 5 [Hse R, 551V (280 nm<) 2 10 77 [
U7z, JERUEHIRHTED B 5K TH > T2,
FAgHC K 0 EfE L7z, 15 OEBET# D IR A7
VB Uz & T A (Fig. 3), 3100cm ™ icHh B3~ LA
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Fig. 3 IR Spectra of 15 and photocured product of 15.
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FHEHC KD, WINE LA I REDEISHHETT
Lk L7z, A9 R ECeofit 5 imt ( LT
> CH,Cl,, 7+t >, THF, DMF) Z#Ef L7z & C A,
HLHEAK 16-18 DIEHEYE, & & A EDVAEBICH L
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Fig. 5 Thermo gravimetry curve of photocured product of 15
and 19 at a rate of 10 °C/min in air.
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Fig. 4 Mechanism of photochemical reaction of 15.
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75 Y ONEHCHE S EEb A BIR E N, —7, &
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HEE TOERBDIZFEAERIRETHZ N
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T VTHREINIERLAIRAERET S 0FY
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Notes

B LUTALEY 1-24 DB KT AXRT MV7—2 %21

NIRRT

1; ECBIATEA. UCE 73 %. "THNMR(C4D;) 5 0.06(s, 3H),
0.54(t, 2H), 1.15(t, 6H), 1.68-1.75(m, 2H), 3.37(t, 2H), 3.61(q,
4H), 5.69(s, 2H) ppm. IR(neat): 3464, 3099, 2973, 2930, 2882,
1709, 1408, 1107, 1078, 953, 827 cm ™.

D ESER W A. UK D 80%. 'HNMR(CyDe) & 0.62(t, 2H),
1.14(t, 9H), 1.81-1.87(m, 2H), 3.39(t, 2H), 3.75(q, 6H), 5.67(s,
2H) ppm. IR(neat): 3465, 3099, 2975, 2929, 2888, 1771, 1708,
1407, 1104, 960, 829 cm ™.

3 IR EE B AR IR ¢ 45%. "HNMR(C4Dy) & 0.08(s,
3H), 0.62(t, 2H), 1.12(t, 6H), 1.80-1.86(m, 2H), 2.01(s,
2H), 3.50(t, 2H), 3.63(q, 4H), 4.89(s, 2H), 5.52(s, 2H) ppm.
IR(neat): 3457, 3086, 2974, 2928, 2881, 1772, 1699, 1400,
1152, 1105, 1077, 956, 878 cm .

4; P B WA AR, UK 1 85 %. 'HNMR(C4D,) 5 0.71(t,
2H), 1.15(t, 9H), 2.01(s, 2H), 3.52(t, 2H), 3.77(q, 6H), 4.88(s,
2H), 5.53(s, 2H) ppm. IR(neat): 3452, 2974, 2928, 2886, 1770,
1698, 1399, 1152, 1107, 1078, 956, 875 cm .

; IREERGBMEE K. IR 1 98 %. 'HNMR(CDCL,) § 0.01
-0.08, 0.42—0.49, 1.40-1.51, 2.81, 3.41, 5.23, 6.48 ppm.
IR(KBr): 3457, 3086, 2974, 1772, 1699, 1400, 1105, 1077,
956, 878, 803 cm ™.

D PSRRI A. 99 %. "THNMR(CDCI,) § 0.02-0.11,
0.43, 1.53, 2.81, 3.41, 5.23, 6.48 ppm. IR(KBr): 3457, 3089,
2958, 1771, 1694, 1403, 1260, 1094, 1015, 800 cm ™.

D tEIR. %99 %. "HNMR(CDCI,) § 0.02, 0.42, 1.53,
2.81, 3.41, 5.23, 6.48 ppm. IR(KBr): 3457, 3089, 2961, 1771,
1694, 1436, 1402, 1361, 1260, 1047 cm .

8; Wkt Ik, UK 1 97 %. 'HNMR(CDCL,) § 0.04-0.07,

N

o

o

il

89

043-0.48, 1.56, 2.81, 3.42-3.43, 5.24, 6.48 ppm. IR(KBIr):
3461, 3086, 2962, 1773, 1705, 1400, 1261, 1095, 803 cm ™.

9; WEHEREFAMERE (A, N 96 %. "HNMR(CDCI,) § 0.07, 0.55,
1.14, 1.60, 2.82, 3.44, 4.14, 5.23, 6.48 ppm. IR(KBr): 3461,
3086, 2962, 1773, 1705, 1400, 1261, 1095, 803 cm™.

10; B oREFATERR. UHE 1 96 %. 'HNMR(CDCI,) 8 0.08,

0.57, 1.15, 1.64, 2.82, 3.44, 4.16, 5.23, 6.48 ppm. IR(KBr):

3453, 3087, 2972, 1771, 1694, 1404, 1271, 1097 cm *.

EIfafifk, U199 %, 'HNMR(CDCI,) § 0.05, 0.57, 1.41,

1.64, 2.79, 3.43, 5.20, 6.47, 7.35, 7.61 ppm. IR(KBr): 3453,

3074, 3051, 3011, 2947, 1771, 1698, 1404, 1134, 878 cm *.

DEEORGRITEE A, UE 98 %. 'HNMR(CDCI) § 0.08,

0.58, 1.18, 1.64, 2.82, 3.4, 4.03, 5.22, 5.91-6.02, 6.48 ppm.

IR(KBr): 3453, 3061, 3013, 2974, 2951, 1771, 1694, 1407,

1366, 1096, 878 cm .

B AR % 199 %. 'HNMR(CDCL,) 5 0.10, 0.60,

0.75, 1.19, 1.69, 1.83, 2.83, 3.51, 3.72-3.80, 4.18, 6.68 ppm.

IR(KBr): 3453, 3093, 2941, 2890, 1772, 1697, 1405, 1117,

877cm™.

FIfE A, U199 %. *HNMR(CDCI,) § 0.08, 0.59, 0.86,

1.15, 1.62, 2.10, 3.47, 4.17, 6.66 ppm. IR(KBr): 3462, 3104,

2946, 1819, 1772, 1713, 1444, 1147 cm ™.

¢ B ks B MR R AR, U 3R 85 %. 'HNMR(CDCI,) &

0.03-0.09, 0.44-0.50, 1.59, 3.46, 6.67 ppm. IR(KBr): 3461,

3101, 2940, 2883, 1770, 1705, 1443, 1409, 1097, 1010, 829

cm . Ay (CH,CLL): 300 nm (& = 525).

k. UV 99 %. 'HNMR(CDCL,) 5 0.04, 0.44,

1.57, 3.47, 6.66 ppm. IR(KBr): 3352, 3462, 3101, 2959, 1770,

1704, 1408, 1261, 1077, 1018, 827cm . &, (CH,CL,): 300 nm

(e = 374).

k. UV 98 %. 'HNMR(CDCL,)  0.03, 0.43,

1.54, 3.45, 6.66 ppm. IR(KBr): 3463, 3101, 2961, 1771, 1705,

1408, 1261, 1083, 1023, 804 cm ™. A,,(CH,CL,): 300 nm (& =

310).

P OEAR. 199 %. "HNMR(CDCI,) 5 0.05, 0.45-0.48,

1.54-1.58, 3.44-3.49, 6.66 ppm. IR(KBr): 3467, 3102, 2963,

1771, 1713, 1048, 1261, 1067, 804 cm™*. A, (CH,CL,): 300

nm (e = 156).

¢ B ks B MR [ AR, U 3R 0 98 %. 'HNMR(CDCIy) &

0.06, 056, 1.13, 1.61, 3.47, 4.14, 6.66 ppm. IR(KBr): 3458,

3098, 2943, 2890, 1770, 1703, 1408, 1091, 1057, 830 cm ™.

anax(CH,CL,): 300 nm (¢ = 587).

e o kG B MR R M. U 3R 1 99 %. 'HNMR(CDCIy) &

0.08, 0.56, 1.16, 1.61, 3.47, 4.18, 6.67 ppm. IR(KBr): 3461,

3102, 2971, 2939, 2890, 1771, 1705, 1409, 1119, 829 cm ™.

Anax(CH,CL,): 300 nm(e = 352).

s &, IR 92 %. 'HNMR(CDCI,) § 0.06, 0.65,

1.60, 3.48, 6.63, 7.35, 7.61 ppm. IR(KBr): 3459, 3093, 3071,

2944, 1770, 1704, 1408, 1134, 1091, 828 cm . A,,,(CH,CL,):

264 nm (& = 545), 300 nm (& = 378).

PR A. % 98 %. 'HNMR(CDCI.) § 0.07,

0.57, 1.14, 1.60, 3.47, 4.21, 5.89-6.00, 6.66 ppm. IR(KBr):

3461, 3102, 3060, 2955, 2890, 1771, 1704, 1601, 1118 cm .

Mnax(CH,CLL): 299 nm (g = 525).

DR A, % 89 %. 'HNMR(CDCI,) § 0.09,

0.60, 0.75, 1.19, 1.69, 1.83, 3.51, 3.72-3.80, 4.18, 6.68 ppm.

IR(KBr): 3458, 3102, 2941, 1770, 1702, 1409, 1116, 1072,

1022, 828 cm ™. A, (CH,CL,): 300 nm (& = 320) .

P CRE AR R, U 99 %. 'HNMR(CDCL) & 0.08,

0.59, 0.86, 1.15, 1.62, 2.10, 3.47, 4.17, 6.66 ppm. IR(KBr):

3462, 3104, 2946, 1819, 1772, 1713, 1444, 1147 cm .

nax(CH,CLL): 296 nm (e = 340).

11;

12;

13;

14,

15;

16;

17;

18;

19;

20;

21;

22;

23;

24:
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* o ERGHEMERS BN AR

> LB BB - TxIVF— - NI AR

FEHRAT IS 3BT % 7N —F K RARA

TR A F75 EDEIRIFICIBIT B HA/N—F %
I/ S—F THRAOWTINDE & 72 & TR IMI AR
RIEL CBRIRFICHRET L, R 3k U BRI S
W OBNBBZENDNDS. TDOXD EHERE ST
SDITIE, JFEED B O FURYEIC FERTRRIEDTRIE D
FETIC K E VIR R 2 MUHI G &9 % A Sk 2R 72
IR, WEFICKIEZRATZ DR ETHS.
FTT, R R WT T B Y N—=F k5, b—
ZANEAL T2 & Z Ot kY, KSR 5 X Ol A EEF T
T AR BREE U 72 & & DK IERNFBEN 5 D53 i

**

LR AR

M
@

MR Uz, 2 ORE, SRIDEETAIEN
JFRED & DGR THRPICKREL BB T LD
Motz iz, ABDE~IRIOEETIE A AR
EEMN D OMSHIC) ENTWB T b D, JFEEN
RIS 75 % R AF Tl A ABRBER R D R Z HEND,
KR TIIFBED B ORMGFHEL Vi, TOMFEEICHBN
THEREBRNIENTHZ T e hbhro Tz,

fit ¥, 59, 9 (2007) p.496.

* o EBHEER R KR

** ALFEREEE BB - TXILF— - N AR



94

KBRFALRE S B fe &

WL AR

EMER HEn i

EE DG « NEGEADBEERE O E (5
NMOREE LT, YirdEiRRiiG 75 Ot
B, ShdHii B O BRI T — <, %LE@J@OD
TRt - #as, FOfHNZT 5N 0B &

ﬁ)’fﬂ

s

CHENREGR D, (RET AR TR 2N L
B T2, 79, 12 (2007) p.803.
* B s

7 > L ABRIRBAL 8K DN T~ 27 L ERALH) O

FEARIC M

ERIRERALYIA B D T & DIC K" X7 > L A HiFH K
WV iE e U, ek & i EREE 25 LI AT > L
ZIHERIRRACTIM R D B B, T ORMEHT DV TERIR
LA DORNIR & @i OIE G IRE TRFF L 72 & DX
LY DOERIRIL OIE T (fading BHG: ) I DWW THET L 7z,
T ORER, NF I LEALYERIRCIC R B R~ 7
IV LEIFERIKRERHH OGO TN LD BKL,

7/ INL s GO 72 8 D BRLE

L—YHIESRE, HEEREE - JFRAE L EEn T
Rtz 5 &0, MERORENZ(LT 2 LHIER
EEECRTEIHLENTVS. 22T, L—YHIE
RO R L UM TEZHD W, RE -
BECIASEZERT S ickb, L—YHIER
ZEOHNIE &N TR E DD Lz el T 2B —
TERIEHT ¥ > N— DR D TE 2. KL T,
BIFELTeTF v 2N —Dkatfadr, SRR, BiEm
T AT LICHEHT 2 BOMEMZRRS L &b,

39 Mg WLHSRMf D2

PHNEEIL > AR R ARoTai N e

fading I L ERIRILER K O & BEIFRIMANCH D, Vo iz
AERIRIEALEE U 7 A A b R D nic S wa &
Hbohro .

BE3E 177, 80, 1 (2008) p.3.

* o LU P SERAR I 2

> BB

o RS =G R ERT

—EREHF v > IN—DFHFE

LT Rk B iR
/J\%%iﬁ *k *E[‘EB_;% Kk !%EEI '\é_lj_ ek

BRI E & SHOARIES T A &
U CAF ¥ 2 IN—DHENEZBGEE L 7z.
HAKER A 23~ 8, 73, 731 (2007) p.2167.
* 2 ) [N R 2

x> T ARy 7 HRAEH

o BWRET SEMER

rekx SRR SRR SR > 2 —
Frxk KPR EE GBS R

—UIH| 9287 8

Selective Laser Sintering and Subsequent Gas Nitrocarburizing
of Low Carbon Steel Powder

PABLZ > EIEE R
AR T ML T



KBS EESERANRE A WIZEITHGS  No.22, 2008

FERI L — YRS (SLS) iid, IO A o D iR
HEREE LCHEH SN TV, #iARZ Wz SLS
TR, EEYOEEENRED 1 DTHS. Aif
JETWE, PEMICHAEO SO RRESRICERL, &
G Tr SLSEIEM 155 T2 b D L — IG5 D i
k7R b CISE B OB IEE O i 2175 72, &
5, #oEmm ke UTLEbN TV H AR
S LALEE % SLS 3SR LU, SLS £ 0 T.3Emn]
REMEZ MGEE L7e. T ORISR, GBI O bz L
T 5 DI E L— TRV F—RENMAET

95

T &, MEMEERE RGBT ERDOBRENEETH S

T &, AAMBCHIC K D BN EFRENMT SN

5T EMbholk.

International Journal of Automation Technology (1JAT), 2,

3 (2008) p.168.

* BEER ITRUER

R E A (B SOR B NP SR B S R
2—=)

IR AR AR LA R

Carbon Nanotubes from a Divided Catalyst: the Carbon Transmission Method

fillll 72 D C ik BB L & BT e ikic k- T
=RV /) Fa—TREREE . FEHHTRNE
FIANC EE U2 85E % W % © & TREMIGH XK
KEN—RVF ) F a—THERFEH 2 M HIE
LT EMABEL 5Tz, A AT K O BAIER O — 5 D
IR U T IRED BRI Z LB BT 52 & TE S
—H DA —R T ) Fa—TWBRE L. RKEE
R OFRAFROHICEE 100 I 7> FOh—RY

H5 B> MORIEr KU **
TR Y par i R N AR

ﬁﬂﬁ*u% *kkhk *ﬁ%:EB B

F)Fa—T&GHEMNTE.

Applied Physics Express, 1, 3 (2008) p.034002.
* FRES T At

> BWEEE SEMER

e fESEREEES AESEMRER

il C=

R PN N L

G IRER D X RS I E 4

V IEHIBED &K 5 R BRERERIC & 2 1 g % JERIE
JOHREE T ERRE ) Z2ER U, TOHEICE
i, g 2HEEZRE TS L, MEEDESL
OIS S (S TS or BRTHET CITIHAG
No) ZHET BT ENTES. TDIIEDREI,
WEEER (v M) EEEER QM) 20T % 1
ICH 5. BERIDN T =4 XA — 2 —D AL BE g % KL
D SEM LK R U2 BT HN TIUAEDER
ZTBHE(Tixbb, Q00D FTyHizzd5L),
9 CAHmO MERHEADT IS ) DHES NS, X
HRAE IS AN BT & R WHEPHIN T Q A 2 28BS T

INBEZRIE > IUREC 2 AT R
B AT IS S & sin’Q & DOBEFRERET UL, Z0
BIMZ O[O R R 2 sin’Q = 0 ICHM T A Lic kD y
YRS o HRED, HEHS or HKRES. TOF
HBEOZY 2GRS XL, FARGARHC R L TR o X
FUSITAEE & ZiEREZ TN ENEA L, milE
7z b U7z,

kL, 56. 7 (2007) p.641.

* BMEEE REMRR

o BEEREE LR R

o BORRR 7 7 SR g > 2 —



96

X KT % B GO A b L2
— B DB RTIS ) DI L i —

WRIG &&, 8H 5 7220 Thiunic s e
HDETHMENCER LTV 26D T &R0, HEE
NENE SNBSS & S E RN TRBEZ THED
RIS ENDBT=DITET S, FRRAIS IR
IR T B R 52 5. W2, M2 /5%
BATOHWCHEICRZ T W H B [REHI DR
FICHETZT EMENTVS. BHEIS 7 I

NSRRI *

HIE UHIET % C &1k, TOX S REKFERE RN
i< ETCEODTEETHS. HHFEIEHHMDOK S
IR M AR 03 B 3R R ICTTRE B 2 B R U 7e.
WEHZHNC & > TR L .
P TREL, 60, 12 (2008) p.10
* R E BEMRR

HUNPRZEIC X 2 BRI G Z R LIz D35< D

KB TUEIF N D T2 B PE 3 T B 2 WAl <53 8 fin 1 B e
DB & L K OS5 15t 2 (e d % 2 &
EEHME L, KEREEO THHI Y 7 2 g
HEFHIE ] DT RL 16 FER MK & U TERINE 2T,
BN TR PO HEREH T H 5 KPCREBT Y 77 (B
KBrfi, J\e, KEmESE ) 2illnde LT, g
PREzE (FSW) ICBId 2 1rg% TR D @ b i &5
ifDOBAFE) 1< 34EME O A TE 2. AME T, Z
DTy 7 MCBE L TOWIANTNMEZE L K2,

TIEL S Eme FE
EPEB %**** %ﬁ EI‘***** % {Eﬁj *kkkhk

Z U CHUFTOEZEEEICKD, FSWEZFIHLZE
DI DITHOHATZRFIC DOV THN L 2.

PEE RS F i 5E, 7, 1(2008) p.25.

* FERE B @ ARR

* IERE HT A

e BR A PR T

wxk Rk S R

wxkx 7 A b UMK

Fhrkrk RO RZR R LR

Dissimilar Welding of Al and Mg Alloys by FSW

TIWVIZTLBEERERTAIVTLERIE, L—UA
Heix E OVSRIAHE ClR A I s e m b &
[EZ T 5 e DEGIEIFRICNETHZ. £ TR
MRICHB T, TIVIZULERER TRV ILEG
B BEEEIMESICTERA R A, TV OB
PEZRTAMG U, PEEHE RS O Al et 2 Wt L 7z,
FEE IR AR O — )V RIERE, I K 0 A
BT B BEEEEMOTBURENZLT H T &N

BAAR IO HEIEAS
HEF oo RS~ # A *

bhole. HEERMITZERELT S EIcXD, TR
R 60 % OMTMHBE SN, BEEBIERAENT IV
Y LBRERT AT LERORMESEESICEY
THHTH B Rt RE E N,

Materials Transactions, 49, 5 (2008) p.1129.

* o ORBUYERZER ARG AR

L R v 2 —

o ERIEA REMRR



KB EESERAN R A WIZEITGS  No.22, 2008

97

HUINMRZRIC K B BRI AR R B Bt D FE AL R 3

FSW 7z W 72 52 AL 56 D S2 BR i R 72 i U 7z,
FR/NBSEDYER O $ 5 B3N THMHEIRD & D%
Wed, 2, 3RTOEE AN O &, EETEDR]
BILRMDREE RS, SRR E AR DB
mlA 72 FSW 69 2 BTk, #EEHIhEIC A
REVZHITZTEZIRE L. ECX > T, Rk
IRTEBEENRAICR 120 T, SFEMELHE
MRTBENTE, HOEEERINTHE T LZHS
ML, KT L— MERTIEE LT, WZziE- 7
Ty 7O RIcEzE UTHEEZ FSW #5695

HETIE SN U I C U= = e
‘F@‘ %52% K*kkhk [:F]EEI % *hkhkk ﬁ &%ﬁj *khkkhk

T, 30ty REHWT L RATRHBMEEST %
TENTE, BIKLLLOssEZES 257 L— FDOifE
IR LTz,

%48, 57,11 (2007) p.549.

* WEE  SEMRR

o WERYE BT A

ek EVEHEMERS RS KGR

folaiela Y S w2 3 A TR (T

rokrk PR 2tk R ERT

rrxdx KRR R AR ERE LA eRt

Effect of Temperature on the Cavity Nucleation Rate
for Fine-Grained Zn-22wt%Al Alloy

AZNIGTT 34 MPa | DHEYETEZSIE IS 351 2 THOlAS
ki Zn-22wt%Al 545 D22 A R EENC B U 5 TS
DOV THE L. ZORRE, AR THES
NI 0§ ATEIKIC T80 T 22 BOE 1R S IR A7
B9, BEEOEMCCE > TOALIEND L
IHUWHERMME SN, KTz, MO FEE
XN, ZRYINEEREITE LIAmIS e LI

H 25> IR~ s filim] >

L WSS GBEEEEDN RIS 5 7 OICRKRAE & &
N2I5)) ICFEICLEN, ZDOHBROOTHTE, #
REDOBENIGINC K > THRLEN D LWV S Z DDk
TITONTWAARERDRB E Nz,

Scripta Materialia, 58 (2008) p.643.

* SRS SEMER

**ORBRIFFAZRZERZERE TAWTIeRt

DLC B kT A A ¥ —REIC NI I RS Do 2

VP T 2 by A8y 2 Y Y TEICED
SKD11 A EICFE R & N7z DLC [l & SUJ2 BRE D K
JEFBXUCHMBEHRBEE NZGREK T TO NI A
Ao V=N S Nz, ARRZEA R TR ERRE
1301~02TdHD, FEFRGHMBEEDHEME & EIC
ST Lz, K& R TE 0.1 ~ 1.0 O i 7z B 2
FREMES N, BEFREIHHEEICE Liah >z, &
PEBRREMG S NIz & & R— VEBYRIC B A5 IR BISE
ENtz. FUVART MV T DBERD DLC 5
BHE NI TS5 T 74 MOEWRSER G T % BEEA R

=i —*
AT T *xx

HK o HpRSTIE ***

WTHsZ ezmUlz. MR Tk  ABRERES

DVEEEE R—)VEH EANOBBROFKICHET S

T EhRBENT.

4K YRk, 52,6 (2007) p.424.

* o BRESES SERmlER

> SRS SEMRR

e PR ER BERmUBER (Bl R LK
HERZZRZRE  LERAmgeRh

ekl € =3



98

PVD £

AR, BEMAOMHERENE L B EzD, &
ERHEMOBEME TIEIRICTERNT ENEL Ao
T&Ee. CokY, IMEEOMtREZEN LI ETE
S H Tz 7a iR 2t 59 % TRImSE ) DiAICTTD
N5 &51Cx0, FH, REMAOXRmMIE A &
AT ORPEIC BN TEDOD THELE D HWEIT &
BoTW5. AEiCEBEMRORISEENDO—D

=i >

TH5PVDEDHDA AT L—TF ¢ v FHEIIDON
T, FORARFH &R 5 U IRl o =B
ZUT, MEEFEME & @i 2 R A 59 2 5l &
U CHI¥E LT Lz 9 2 BB b B DT ik 7
Ot AL ZDwEHEINCDONTHM L.

TR R O R AL - SCE HA & FRESE (2007) p.62.
* SRR SERmELEER

A LAY

I, BEMROMARENE L GBRSEED, &
FRBEMEHIN TG TE RN ENE LIRS T
Xie. TORYD, BEMEOREICH TR BERER 5
T AHERMBENEAIITDONS XS0, FHHD
BRICBWTEDOD THEEDORHOEMN &G>TV
% . AR TIE SR O Hh T & SRl 5 P AL
KLUTWB RIA =T 4 VTEAMTONT, S
LD HAKE, Z U T, mgEhmicoOn Tl

=i — *

I B, Fl, FoAa—T 1 V7 EOHRTE R
ICHEH TN T3 DLC JEIC DWW T DO HER & 52 F 1,
Z LT, BIEFEAIN TV SESNBEIS OV TR
TBHELBIC, HEOHENESREEICET 5 it ORF
(ISR Tks AN oY

Frikdi, 56,5 (2007) p.9.

* BB SE R LR

TR VNIEIC K B DLC /KBS O HT

T VITEEIC K B DLC K I R E Mo D
BRI DOWTHE LTz, MEFIE 7 0 —ERD
Jti% (GDS) I K B 7ML DIiRIC K > T - Tz
MERIBRENTVDE T UIEHEIC K B (N+S)/S i
1% GDS 1T & 2 /KR E M HTE & DRI IE DR
FFRH ENZDBIBRIEFE Lo e, —T5, T
SRUART MIVDNNw 7 75y RafgIicEH LUk
log(N/S) fifi & 7z 1% N/(N+S) fHIC DWW\ T, TN b DfE

S RREE

MZNZTNH 11 BXTH 0.9 LU T OFiPH T GDS I X

BHEHR & ORMICHR R ERRBEFRAED SNz, 35D

B, IRVUDHIEICL D TDOVITNH DT DLC

HOKZREDEEMCER TS EMbh oz

A, 59, 3 (2008) p.203.

* REES SRR LR

> BESEE SEEmARR (B BT
KEFRERE  TERPASERD

EDM Using Chemical Reaction of Organometallic Compounds

i%ﬁ%*ﬂ * E;‘irj I\ F* ﬁﬁ%ﬁ *%
§ fful'ﬁ{@ el ig#ﬁ%%ﬁg Kk kk %*E IE.: Fkkkk



KB EESERANRE A WIZEITGS  No.22, 2008

BT TOREF Y v T3 I /a4 —2—LIE
WICHWEDTH Y, ILENFr v TRICHET
&, BERESI v 7, IMTHOMEHE L
DORENMET %, RALKERIN THRICHH LA Z g
e, $MERIGIC KD, REMTTECEMTEDO—
HIEEmMEOSEEA L R0, ITMPICERSE5
TEMTED. VBMRISINTEERN SR 5728,
INLJEENEA L, INTEEMERE N, ARICkRE
MAREL 2% . TORE, MEDLENNEGED, N
T ORERERENMEADT 5% L, Lo MER -

99

L eBlT, MENTMTHARITE .

International Journal of Electrical Machining, 12 (2007)

p.29.

* MR eERmLER

o BREER TR R

e EEERIER TSR (B Y LAVET)

e BEREEE CRIER (B ED.M. S R)

rrrx BEBRIE AT (B HORBR AT RN S R
2—=)

Investigation of Bonding Mechanism between Plasma Sprayed Al,O,
Top Coating and Ti-Al Undercoating on Steel Substrate

T HUVAS R & U C Ti-50mass%Al 0O 75 X Vs
JE 2 N7V R IS R BICB LT, 7V TR
JE & T O RHUEZ D FURIC 3813 % %45 B R 2 et U
Te. Wil 3 X ORISR S BE I 7 > —3h 3
KX BTSSR ETH O, REICHBOTRKILER
EREFICESENEI> T, LA L, Ti-50masswAl
R ALFHO 5D THEAPIHHK © & 7))V 2 F R i

JENTAR—ER > e

EDOHRMEICT SN, WEENSONT EZRET S
ROV ESNTEBO, AIHOBIMMIC K27 IV F K
JEDEFE T DI EANDOZF 5 HHER X N7z

Ceramic Transactions, 198 (2007) p.369.

* MR SRERmLER

**ORBORY: AR

Effect of Plasma Spraying Parameters on Anisotropic Feature of
the Mechanical Property of Plasma Sprayed Al,O; Coating

T AR TV I S RIEOMIKIE T 5 X<,
IRGHEREE S K UMIARKR R EIREL TERD, Kk
PS5 )5 10 & REZ T TSNS . £
T, KRIEOWHKEE, X775 v FORRE, BIUKE
DFEPRETRIE Z NS T & T, WHFEDTIVIF K
HRANTAE G 538 & AR R D575 I B U TG L
Te. BAENEAT Ty MEOREINC KR ENTHED,
T WNNE L, STV & RO R

JENTHR—ER > e

MBI BEENDNELERE T ENEDLNT. H
MRS 7277 )V X F RO 5 [9REABR DR RIS 5
A EABEEERD 5 NT, BEORGENHEEN
7z.

Materials Science Forum, 580-582 (2008) p.471.

> REREES  SEXRmUER

RO A REET

Corrosion Behavior of Plasma Sprayed Al,O,/Ti-Al Coating on Steel Substrate

AEZNM7 0 LZ2#HT 2 7L > EDRERK

JENTAR—ER > il e

EE LT, TiAKE AL KDREMAZ TI XARVE



100

BLTRONS Ti-Al iz M iRE 327 V37
B2 T 2 2 LIcBL, EMBEREOR S,
SRS U7z, $kaELH BICTERR U722 D7)V 2 F1A5¢
RIS, R & UIEBETA RIS B\ T Bz R
o AR OREFERT RIS & D SkaEAf O i3
flEniz. iz, WRERTAT T TR O BRI H T
I X BHMBTEZNRNRD SN, HFKEZERBRIC X

DI LS>EEHERLUTAY VI F 1A E B D EAH
FiEfiEm<, 7uLd-> SABREE UTKHERE
TCHHATEAZ LM L.

Smart Processing Technology, 2 (2008) p.49.
*OREREES  SERmUHR

RO AR

PARES GRS K 2 BRIRBR S kN OBt &Y a—7« > 7

MEIOE 57325 @kkReltic i U T, 21k, #it, -
SREDXRHIEMN L HENS. LA LIEFETE
HIERD NRICHEE L < ZeffiZam C e EhkEns T &
Mo, ARSI EEOMAEL MO TEHETH 5.
ABFETI, TR IV ZHMOIERIZIAV SN TV
G HGEZ I—T « Y 7IWSH L, SRRt EYIRk
BEDOIE 2 T > 7. MR ORCE T O EMMADIESR,

ok Bx A B

BT, RIEOME O, ERHHORE, B
SHIER EfT, —HOO—F ¢ 7 Tav A L0
P U7z RIS DWW TESR L.

& T2, 79, 9 (2007) p.556.

* KRB KRBT LRt

** BEREES  BERmLER

DU —MIICHBIT AT IV I Y LAEEETD XPS I X B et

o TR, HEREICH A, FH L
WLRNIVOEEENRO 5N, BEMADOBEE %
R B7zdic, FBMICH CEALEIAEL TS, T
WIZT LB XRITHIGHICE, Yr—h
WAL DN TWS. SOk, T¥EMNICEHEE
TWEH 3D, BEUDREL RZEHITOWVTIIFRSIC
BRRHEINTEST, WHERENICKEI TONT
WBICTERV. ARETE, YU — MURICB

AR 85 x e v BB

DETEDOT IV =Y Ladkilz X ftET 7L

Wil (XPS) iz EZ W THN, ZDOXMMEZHE T

% &bl HighEIc X 28BN LOREICDOWT

ERLT=.

ZirHE, 59, 4 (2008) p.257.

* EMAeET SEEmAEER B MEEEAKRK
Blegfitie > 2 —)

> RS eRERmUrR

A7 Zw Tk & 180 fEih ARk 2 FU 72 DLC B MERHtE D e R

DLC HDOEE T XNV F—Z3tH T2 LVET IV
X2, Bull 5DE T )IVAZITIC D FEAETR IS )1 72
ERLUTIRE Lz, £/, HEO®ESE T IVF—%215
U AL 3 IVF — 287z, 180° fhiF 3lBRIC
XZEEDOE BmBREZ TR L., I

RSFIE * il A O
LT =

SUS304 il F1C UBM Z /8w ZiEIC k> TR E N
7z DLC iz Wz, A7 5w Fili5aiE & 180° ity
FRBRIC & B < B AR, EEMIHIOEEE LT
YTl RWnW T Ehbh oz, —H, BEI RV F—
EEE T )V F—HBIABUE, EHIREfRIcH -T2, L



KBFAL EESERAN R A WIZEITGS  No.22, 2008

T T, BT R IVE— LG LR IR
DFi77 DLC O M2 YN T L T % & 465
7.

$1¥}, 56, 7 (2007) p.667.

101

* OBMERER RERmUR (B RUE Tk
KRB LEREUERD

*rORRIE S B A LR

AR REGE TAATSER)

s FHBF R PR E R greylisting & throttling 12 & 2 3R E& A — LR ER O FTAM

HEA =)V RICB O TRYIR T &iF, BITKRK
A—=)VOHRERS Z LT TIEEL, AL LT
BELRVA—IVEHEICR(TSETHD. &
7z, SFERELIAEVMICBNTIE, ZOREITH
BN - RN A N2 NP2 LB IFFICEET
HB. YT, FEFRRISIC D greylisting 7% i
L, throttling ZfHHd 22 Lic k> T, EKKA—)LD
PR 2l % & LIS, MRDAVTF AT —Lk
ZHERB U, AT, BlkaZ Offfte X—)LFIH

GE B CTRME* Ak AN
MR o BRI R e

HICNTB7 2 r— MHENSRONT, AR TFE
OERMEZHRE L, THICKZDOHIFRREICHE S N
A=)V — NI BT B AT RFEDONRIC DOV THE
L.

TR 27, 2007, 93 (2007) p.55.

* AT ISR

SRRV AR A g v 2 —

rx U LR E R AR LR AR

A=)V T — ) NEFHE DT 5 NEAHR

FPA—IVE, T2 —varTFRELTES
LTW%., ZTO—J5T, ZTOMEEEZKELHERTL
FOREA VDR EZGMEL H> TS, KEA—
JVISFIHFICEABERN S 2 THRL, A—)LP—N
3w bT—=JICERERARENT TS, AFET
&, A—IVZEED TREGERZ AL S50 izd ]
I, £z, KEED MEMEZMHEIIURZ BT 11T, A—

RPN

KEA—)VIE, WoltABELRT L, KERN\E
HDESICESNTL BT ENELDHS. TDEI%
KRBICHE S &, KEICZE LI A=)Vl b8k
A=)V LUHT T LIickb, RitafFEc FRZR
BNTLEXS. ARTIE, FIHENMTA 2KEA—)L
HRICOWVT, ERBA—LHAELNTL % KERH
KEH%, A—IV7 RLADOFEHHNE, Tz, [HKK

ks B

IV — ) NEHENED K S TR R21T 5 NE D 2 fiReH
Uiz, A=Y —NEBHED, @Y)IERZ#E 5 C
LILE-T, A= VFHEOFIENZR X, A—
W=y NT— T OAMZITRIKT DT EWTE
7z,

HRUFEGE, 128, 4 (2008) p.219.

* ONEHCE S EE R

VTS X

TR *

A—=I)VESNTERLEEOMIG], i, ME
FHICESRNTZHDHEK ] ICDWTIBRE, FIFFD
HBxol ULIRICKD, £ DOREA—)L2HBRT
5T LIIVEETHS.

ERUFEE, 128, 4 (2008) p.223.

* EHE T HIEE R



102

Y2 8T bikZe F 7o Ml Rt o 5 1% 5 il 1

okiE L, WSOBRIEPmHE(LZRETES
@D T, Rk, WoktE, #BkMEz EOReE
LNGTE, ZTOMREMOTIEY. UL, HiflE
HRHEDRE TS B 2 iAERIEENE, L3 25—
ICHNTHEETH D, R SFEDBAEE R ED
MENH%. TITEHDLIE, EVYRFITFVRAT L
e MR RkHE ORIk & LTCEAL, ZoaMMEZ
MEtLC& /e, S, EYRFIT P AT LICBT

OHBESERm > KAl — > Kahdigcds >

ARAFERRN > RIS — i >

DHHERI B R ZH S MCT BT & RHMIC, FI
7+ — I HOXEHOMKMERE, FILT7+—FMFE
BT DVEREHE RIS I I B DV TG L 7z,
Journal of Textile Engineering, 54, 1 (2008) p.15.

* o EMRYE HHEA

o ZEEREARIIREE > 2 —

e MR B - AEEREAR

rRxk T AT R S AR

Analysis of Viscoelasticity of Human Skin for Prevention of Pressure Ulcer

WETHOBINN D, TOFE « EITEHKND—DT
H B hNinIC X 2 B DR, FEEAL (M OET)
PIHHOFEC OV T aind LB FEEZRE L LT
TR T o To. AR I3 10 1T, TFHFRS 68
MCHoTe. HBEZEOTFYFRIE 24%T, 8%DOH
BETHEZITo> 2. Z LT, RREHEE EOHG
ANZALZIVFHIBUR D DA B DI T AT o
WV, 74— O IEENSEBLHEIEET IV ZEA

FRILRE 7> IUATEERE > LT >
SR PRIBZE Y AR

L, TOETIVEFEERT— 2 EDOBEMEICDNTES
ZMA Tz, ZORR, e PEREZICE &5 KE
DI AR 2 E st d % T LI L.
Journal of Mechanics in Medicine and Biology, 8, 1 (2008)
p.1.

RPN PN A e

> IRE T SEME - AR R

EEREHTIC K B HIRIAS IR > AT LD ¥
— T xz—7 L bZEHOEH —

B Hcite T 2 G HFRO THE R O —DIL,
HIRESN S 2. —77, WEOIRIMMAMEZ L %2 i~
% e D DIRBAED, X TELERTITDN TV S.
C OB IS, B OIRBISG 2 B D DR HLC
Mt T2 ENIFEICHETHSZ. TITEHDLE,
EEMATIC X B IIRBERM TEZER L, HAEZE
BTV, AT, BREOMHRER EZX 57

AR > SRR *

DI, V=T Ly NEMOERZ1T> 2. ZOHRRE,
Jr—7Lv FEBZERAWS T T, HIRHERICKS
FeA B 2 R 3 K O A O Wil A S FEHEIC it T
X, EHROHIRESH) SHAET 2S5 OFINCHNTH
BT Eehbhrol.

A1 EERRE, 46, 3 (2008) p.228.

* NGRS SN - ATERPE R



KB EESERANRE A WIZEITGS  No.22, 2008

103

72k & & 7% 5wl ORI AN B9 2 T

%2 { OMRFET AN G DI THh N
TV3H, WBHR EIMEARERDN B L EN T ED D
%. TO—KEUTHZ (a2l & REM ORI DR )
KHEHLTHMEILTIcE T A, TE2DH5 L, H55%MN
THREGIRIBIGMNEE, QORI RE H
BoTWie., LALINET, AXOFHENUERD
BN AP RIE T RBEIC DOV T FoaE S Tunia
Mol T, BRSO TIRE A %2 S

FREAISK > HIGEERS * AEEpsE

U, H2OEHED, B -Slkrhic adhNafm X
NBZEREF T T B OV TR LTz, Z Dk,
R, AH2OAERIC KD UEROBERET MDA E g
D, WHERHCH AN TEZDT S L, miERS L
HliEB T EhbhoTz.

A2~ 4, 117 (2007) p.111

* WHIRE R EENE - EERYYR

WP RERAGE ERA R

Cr-O 7# [l 7z2 Fl W e R s il 5 & > DB

fili 2 >k, TRy be EDNTYIH ARPA
CHEMT 2R L UTTHRRR0mm D R, R, SR
Mix ERR R IZBREMER E N HEN D RAI R AL
VYU THD, EEEGE Y OENEEN TV S.
AT, HEEF0M O MDY AT HE T F 7% o A i fid
W Y ORFE HIEIC, ZTOREAL RS M (1A
HEB)DT Y aydLE Cr-O A U 7= #58E o fil
W IzREL, ZORMEICOVWTHISE L. FsE
LictoHicky, MYy ILOBED GbED

AR > fok 5> FARRRE >
"oosmr EREmEs ook e

ETTIER] *** /NBEZR G e

2 fHENCACE U7z Cr-O D 0 5, Puf s &
TSN U CHRRIT NS AER S 2 1 DN T Z DK
TEDMHTEB LMD T

525 AT R Y b ZERIANE SR R R 3017
(2007)

* o NEET BT OCMRR

o AEEREEE LEMRR

e SIS WEZEA R

ek PR IE T BEAMRER

SN E A EE U ERK S Ay ZIEIC X B TaAl-N @R O (Fl

TNETIC, MRy 2k T, IPURE
FRBOKREZE VYR E LT, TaAl-N & B 5
LT&. T TaAl-N i Z Vo, BVREil mze
e o EIEL, RO Y S Z E2eE & D RHI L
FEmEsICEH T 4R ZRIELTE . AtV
P, DS OS2/ NE T ZHMNT, R
A RTAIVLFEREHNTED, RERFOX A=Y
PEISIC KB RO EENETH >, T T,
C OB fRIRT B izdlc, KA A=Vl ik &

MBSy > HRE—* HEE >
BIAHEIR ** NI — *** REGIET] **r*

UG, B2 Ea LERA Sy RibEiAT.
ZOER, BRMEEAHEEIEZ T LRIIMRDKD %
KRS BT ENTEHT EbhoTz.

7%, 51,3 (2008) p.208.

* o RS R B ST

> HIRE T ET - MRR

*x N RERZET

ek KB K



104

Effects of Postannealing on Orientation and
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