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Table 1. &{Al0t2] B FH ULk7|E 20}

7I€ 99

AR 71& F&
— MEMS gyroscope, accelermeter, inertial sensors
—MEMS actuators
— MEMS micro cooling channels systems
—MEMS for biotechnology (bio sensors, DNA chips)
— Micro- and Nano- machining
— Optical MEMS, Micromirror, MEMS optical switch

— Nano-powders

— Multi-layers and coating of nanoscale thickness for electronics and biotechnology
applications

— Consolidated materials (carbon nanotubes; nano-particles embedded into other
materials)

— Quantum well, charge injection, charge confinement

— Nano-particle manipulation

— Organic thin films

Micro electro mechanical systems
(MEMS)

Nanomaterials

— SPM information storage

— Nano-sized bit read-write, nano-sized ferroelectric dots

— Near field storage '

— Magnetic spintronics memory

~ Single electronics (single electron transistors, single electron tunneling)
— Super high density memory with nano-scale bit size

Nanostorage and functional
nanostructure
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SPB state University

State Polytechnical University
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Ioffe Physico-Technical Institute
State Technological University

Institute for Silicate Chemistry
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2.1. Titanium Carbide
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ATiCl(g) + 1/4CCl(g) + Mg(l) =
1/4TiC(s) + MgCL() : G =~-314 kJ/mol
1/3TiCl,(g) + 1/6C,Cl (g) + Mg(l) =
1/3TiC(s) + MgCL(1) : G® g = -265 kJ/mol
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Fig. 2. M &l TiC 29} SEM =X

Table 3. M =AL & TiCc M2 H|O|E{ H I

o154 - 77

Metal.

ZA Kennametal Plans. Metro Cut. Ti-alloy. Norton. HC-ST AEFA
C(fixed) 19.4 19.0 19.0 19.1 16.8 19.2 19.7
C(free) 0.21 0.73 0.54 0.20 0.45 0.35 0.20
(o) 0.10 0.09 0.16 0.57 1.93 0.51 0.35
N 0.15 0.97 0.67 0.45 0.86 - 0.11
Fe 0.06 0.13 0.11 S 022 1.54 - 0.2)
Mo - 0.19 - - - - -
W - 0.12 - - - - -
Mg - - - - - - 0.4)
Cl - - - - - - 0.1)
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2.2, Titanium Carbonitride
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-770 klJ/mole
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2.3. TIC+Ni 5§ 2% g

Mg 434S o] &3l TiC+Ni, TiC+Al ¥
TiC+Co Z7|§ B3} Huabo] =3 o] 7lssic).
I AL A7) TIC ¥ W r|EHeE Fd
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TiCl,(g)+1/2C,Cl,(g)+3Mg/(Ni)(1)

27] & 499 A W& s SR &
Aol gigk AR A A9E F 4ol Rl

A9 A ko] 5 12 and 18 wi%E HI3}
g d, HF EANAMY Ni F=E 20, 30, 40
wt.%= H3EE o F Qo ol vidlwe) A
o] 32 ez s 7|qlgc). walA, 3
F EMG WA TR 27) MgNielAe) Ni
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Table 4. £/ 43I SEI22e| MEEM A1}
N - _ C Ti Form
AENT %7) 394 Fe M, Cl 0} Ni -
I 244 total fix free £ (Bal) of TiC
1 Mg-5%Ni 138 135 03 273 025 032 08 198 623  TiCy
2 Mg-12%Ni 120 118 02 220 018 032 09 315 529  TiC,,
3 Mg-18%Ni 102 100 02 310 022 028 09 402 451 TG,
4 Mg-12%Co 118 113 05 28 015 015 06 353 492  TiC,,
5 Mg-12%Al 112 110 02 338 020 08 09 347 494  TiC,y

Yol. 13. No. 4. 2006



238 PIEEN

(a) SEM % &

(b) Ti mapping

(c) Ni mapping

Fig. 5. EHd 8l TiC-Ni S8 220M M@0 oz £H8 g BA Hat

@ TiC
B Ni
O TiNi

Intensity, A.U.

Fig. 6. &4 8t TiC-Ni & 2Y0|M £H 8t X-Ray 5| H
e &3 @3
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3.1. ORI 20| 2E &2t Lixr BY EMNSH

ulolZ 2 go] B 300 MHzIA 300 GHzS) H$]e)
FH4E 7= w5 0 2 A BAF 245 GHZY Sk}
AL Qle) mlo|AR g 0| BE BHE3t TAE Zh=
FAES M8k ElE 23 gl Vel A7)
7o) gl weld A EAHEE B, ERAke 32
< ZA9HEe] S kA EAle) 240 93 A
o] A 1, o] wf ] Ky wlo|=z= Y
o|v d9le] Ameke ohg 207 Aot 4 g)c}.

P=c/E/fe"=c/E/fe tand

(c: constant, E: eleciric field in the material, f :
frequency of radiation, € and €":dielectric constant
and dielectric loss constant, respectively)

+ 4+ ++++++++

N AL e
W LD A A

+ A+

Microwave

Mixture of metallic ion + Solvent + Reducing Agent

Core/Shell

Spherical
Particles Particles Plates

Fig. 8. OIO| 2R 0| 2E &8I 3 « M E L 22

Polygonal
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Table 5. OIO|ZZ240|2 &3 ZTHOM AIEEl= SB0iE9 E21H 54

bp (°C) €' " tand
Water 100 78.3 12.3 - 0.157
Methanol 327 20.9 0.639
Ethanol 243 6.1 0.200
N,N-dimethyl formamide (DMF) 153 36.7 - -
Ethylene glycol (EG) i 198 41.0 41.0 1.000
N-methy] pyrrolidone (NMP) 202 32.0 8.9 0.277

AellA A UAE 7 mle]aZEdeln A
713N 71debeS f=dle 7P 3838 dA
= AR A g £ 5o B 3Rl AMUEsE
|53} 1 EujA ARES AHskd Jepligich
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— Thermal effects; vlo] T Z g o) Hel| 2]sled £n)
£ HIR3 wREEEe] 45 M = DA
A, ZeAMERE S50 39 W IS
ERAE 93k gt 53], & oiE B3
A T3 LEATE AT Aol sled
A FEAFe R0 Al FYdEl, uMgE R
AL =3 "

—Hot spots and hot surfaces; RFs-Alel|A] 4%l
w5449 BAET Ao Sulf == 3 dAle
o] AldollA F554] 71 Aodo] AAI=HA
w59 ke B8-S ZU) AlFIH, ddsla
AR v Ak} el 3

— Superheating; $719] B A oJAeZ sl
e 2A, HhgAlell EAlEHe Sdol-e ol 3
W55 S7RIA 4 9l

(a) CulnTe:
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(b) CuCr2Ses
Fig. 10. &4 &l 38/A g€3AH U0l = U BT S 80|18 A

Stirring & Arjq

nn

3 @t ®

synthesis of nanoparticle
assisted by Microwave

as-synthesized
amorphous
product

collection and centrifuge
| : annealing

: in Ar
atmosphere

washing with ethyl alcohol

Fig. 9. OI0| 22 4j0|E &8 U ELU HY BH X 3
HHgs

723, wlelaRslo|nE 243 el B
AzA E2l&(Polyol) H3E-& Teshe A7t &
24, F2 LA I TS| AHEFHT glor T
1832 Fievet? So| AQkst vhgo] Mo} o
A3 gledt, olxj7hA] HEgt sAYES FHEHA
&2 Aot

(C) CulnSe2
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CH,OH-CH,0H — CH,CHO + H,0,
2nCH,CHO + 2M™ — 2M + 2nHi+
+ nCH,COCOCH,

3.2. oI EH0|2E EEF /€A HIAALI=E
UeEat gy

AE wAZE2T SN AN ES
FRAAZ Fje of2TE7|eIA wle| AR BE
FAFsPEA 394 CulnSe,, CulnTe,, 22|31 CuCr,Se,
33E FAS Sy AFAA 2 FA AYgEe
o 23 99} 2w}

FaAEe) 7 AFEE 10p0A 2 uke) b
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VC, B,C 5 &AMl 7F=st A,

(3) A FH71E A4 AAE aEEE g
A B2l TiCN, Si)N, 5) 9 3 Ae] 7Fs3 4,
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TIC+NiFgHEd ¥4 7Vs3Hd,

(5) 7158 2FA] eloleladt AR 74 F At
TR dFAyAte] Jbs g A,

55 S 5 T, vlelaEgelnE 343 v

4 A deAM=
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b S5 A Fst Feie B el 7t
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