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In this study, the generation of ceramic particles by laser CVD technology and a focused acceleration
and ultra-fine particles or ceramic metal was aerosolized in a He gas, to create a structure micro
sintered-selectively deposited with a laser it fundamental study was conducted on the process. Showed
that the sediment can produce high aspect ratio of a few mm in height by the number of 10 p m in
diameter by laser micro sintering process using a coaxial nozzle sequential laser light - first, ultra-fine
particles flow. In addition, the laser CVD process, it was confirmed that the spherical particles that can
generate carbon dioxide gas laser irradiation of titanium oxide to the metal alkoxide was vaporized gas.
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#1 L—Y CDV kiRl T
CO, laser FirestarV40(40W)
Material : : Ti[OCH(CHj;),]4
Saturated vapor pressure

logoP=-3425/T+10.12
P (torr), T (K)
Melting point 20°C
Carrier gas He
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Flow model

Compressible steady flow

Solution method

steady state
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Beam collimator
Pieza Mirror Tilter o (fiber-laser output)
Video scope

(spot monitar) Piezo Mirror Tilter 3

Dichroic mirror

Specimen
(attached on XYZ-stage
inside vacuum chamber)

Otical path

Objective lens

(a) Optical system

' Video scope
| § (work monitor)
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fiber-laser output;
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(b) Experimental setup
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# 3 EREE
Q [scem]|t [°C] [Pc [Pa]lu [cm/sec]| X [mg/min]
10 40 1000 1.8 3
10 60 700 2.8 19
10 60 1000 1.9 12
10 60 1500 1.3 8
10 80 1000 2.1 69
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®Particleslargerthan 3.5 pum in diameter
‘Particles between 1.0pm in diameter and 3.5um in diameter
E Particles smallerthan 1.0 umin diameter

BoTC

Nl}]%%ﬂ'uf EH%S 300 400
10 PORL -t A XD 534
(Temperature of a cylinder Ta :40,60,80)

EFParticles largerthan 3 5 pm in diameter
“Particles between 1.0pm in diameter and 3 5um in diameter
mFParticles smallerthan 1.0 pm in diameter

1500Fa

000Fa

"
A TOOFa

0 }ﬂ? d20$_ = 300 400

11 P8k 7 A X D5Ah
(Pressure in a chamber p:700Pa,1000Pa,1500Pa)

B Particles largerthan 3.5 pm in diameter
# Farticles between 1 Opm in diameter and 3.5pm in diameter
B Particles smallerthan 1 0 pm in diameter

E s I_

E.E 1min L

-]

&L | . : |
E 0 Mokl of part 200, 300 400

12 ki v-H 1 X054

(Laser irradiation time Tr: 1min, 4min)

T hT-iso-T R RF T H UMNETE L TE,
T35 (v V) 7 HAWE : 10scem,
U UAIRFE 40°C~80°C, T v L XR—NIE
700~1500Pa) Zifi/=9 & &, L—+ CVD ¥
& & W CEb T & o OBk 1- % ke iIc £
BARTHZENTE D,

L —% CVD EE A WTT k T-iso-7 1R
FFH NS IBET Z 2 DER 1.0 1 m AR

ORI T2 AT D EEZF Y VT VAW EE
10sccm , v U ZiREE 60°C, Fv 73—
J£ 1000Pa &% & i b RIERANCARK TE 5.
L— CVDEEZHAWTT b J-iso- 7 B RF
VFR MBI TF X o OEZ1Oum L ED
MR 2AERTDEEXY VT HAMEE
10sccm , v U ZiREE 60°C, Fv 73—
J£700Pa & 3% & e b HRICAER TE 5.

(2) PRI ORI T OHERIZE T 55
vIial—T g v

13127 79V 7 )V % it L PRI B 2=
DR O & = — K Star-CD % v
THELEMERETH S, @it chil
T D /N SUVBIRRL 113 T 7L ) Az
THEBBICE SN TH =7 v b ~[fho T
HETSD., LnL, T oL & A cEus
T HMMD oV 57 70 kEaE & M T E 72V A]
REMENRH 5.

13 #8ckiF DRI T OEEN B9 D5 fE >

o b—va VEMRERE R

() ET AT NEOSEEED L —H T >
A b LG HERE
L—H ) P=520W, FRHEE N=1[a], HR
FHRF T=3s & L2 A OHRY # X 14 1R
9. T=3s FREERR 2175 2 & T, #uh¥
T —ME5h, HEREY OB R it
B35, Fiz, CoHERE CTIXTERFMANLET
B0 BRETBRAA HHEFERRMA £ Tl 1~2s R %
DAL A

P=10W, N=101[a, T=0.01-0.05s /L
ZMREHZ X 0 1B LT HERE O TR 2 (X 1412
JRY. PRETER R O B KX ERIRHERE Y D [EAE D
WREL7-6L0, Ul ThiLen

P=20W, N=10 [a], T=0.1s, B ][ I=1s,
2s & LIGa OHEFREY 2 X 14 1277, I=1s 1T
BWTIE, EER 46 um OERIKHERSICE & F
D MBIOTRRES B B3, 1=2s 1BV T
MELOREENT 72 < &S 575 um ORUNZ U
=SB, IR 1s FREE CIX, HERE
W @mEIREEIZ e > T LFEW, TREDIEA L
LI B EEZLND. —HK 15 1 P=
10W, T=0.05s, [=0.2s & L7-835 OHERE T
HDHN, ZHHTHESK 404 um ONZ D
—FHN TS, e L— ) & B



REfEIIC LAY, BRRERREAS 100ms A —4—T
HIBBRREIC 2 D Z L A S HEREMFTRETH D,
LV RE BT HZ LN TE D, KHIL
M, 2L ZABBEHZ OV TIE 100ms A —&—D
MR E T 5.

P=5W, N=1, Ti=5s P=10W, N=1, Ti=5s

P=20W, N=1, T=5s
14 ey 5/ P ARFNT LV B o b
HERETE G

15 HRSERR] & BRI | T AT R
FEW D& S I E s

16 1%, N=1 8], T=10s, v=500um/s & L
TGA OHERED 2 (R T HEFEM T D 173
FRONMENS X —7 > NMEIBDBRM LTz, b
WD ORRDORIFRMETY —5 v MRk
L OBA ORI % X 16 (2T, #%iRBAMG %
TIEINETHREEO S ONB LN DN, %
BROEHMIERN—ETHY, RilbIEF
IO THD. R SICEALTY,
#%iB72 LOBGE D) 943um T D DITxt L
3BH D I 2110um &, 2 fEHEEIC T
L. )R- E—0y NEOYIHINLE TORE
BEAYK 2mm CTh Y, 1ERITENL LR K72 HE
FEMIIERR TE IR T2y, Z OHEFEIR A
72 72 B T2 O FEMR O ATEHEIFE CTh AU A HIC
EETE5.

17 U~y MEHEBICIER S VTc @ T ARy
~ERIRHER

5. ERFEERmMLEF

E= e INCPILD)

H, §iE. L— - T RNk 7wy
NT IR v a AR T 078 B AR A2 R
WESGHEEE 2, 2010.8.1, 4 d .
NAKAMURA H, TANAKA S, KUBOTAY,
YAMAMOTO M and YOSHIKAWA F, Gas
blow-assisted 3D laser process for machining
zirconia crowns,IADR, 2011.3.17, San Diego

6. WFITHAAR

(O gEREE
M #—(TANAKA SHIGEKAZU)
FRlARE - L5200 - %
oeE & 60197423

WF7Esr
Hk R(NAKAMURA TAMOTSU)
Bl K - T2R00 -
fFFE# 5 70023322

I HR(HAYAKAWA KUNIO)
BRI R SE « TR - HEHR
WFeE &5 80283399

(3)HHERT T
Al JEE(NAKAMURA HIDEO)
FOREREENR Y « RFBLE i Aot
- B
e - 60172425



