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Laser Sintering Technique for Functional Ceramics
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Abstract The processing characterizations and the sintering effects of laser sintering were researched and presented
with the tests of different functional ceramics, such as Ta,O;, Al,O;, BaTiO;, Nay.; Ko s NbO; (NKN). It is shown
that the temperature field consisting of homogenized temperature along the radial and proper temperature gradient
along the axes of the ceramics is the key point for sintering. As a rule, the laser power for sintering high melting
point (2000 C) ceramics is up to 10* ~10* W/cm?. The absorptivity of materials for a certain value of wavelength,
the material of sample stands and the power adjustment curve should also be concerned. The special structural and
morphological properties of the non-equilibrium high temperature phase, grain-oriented microstructure and high
density in the laser-sintered ceramics were also shown. As a progressive and effective means for preparation of
functional ceramics, laser sintering technique has been shown be worthy of extensive investigation.
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Fig.1 Temperature of the Ta;O; ceramic to the laser
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Fig. 2 Temperature of the ceramic during laser sintering
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Fig.4 Assemble photo of the homogenizing system

B ALO, (B 8 mm, B 6 mm) B & hadhsL
B B B R AR A TS AU L RS A IR o R B0
IR A FR A R R R 5 0 5 i o A iR Ol .
B 5Ca), (W) FrA NI RERE P=1.1 kW/em® BOLE
MR 37 s Jo W IRBE S S 1 39 ) o3 A T IR A
R RSEL WA E . ATUFRBBOCRSBE
R T A7 7R B35 45 B0 185 20 A o AR N A 7R T #2 A 4L 1)
R, BHIER WoR B & KA P 7 B A
K% 3 mm §SMUAL , B I 5 S B AL 2 S0 7 4R
X 5O B4 S e b B R AR AR 5 B S B R AL
RO BLRAE Y&, 3% i 2 S0 HY B 2 BHLAG 2 B2

3 mm P % B B BOL B AR AR

(a) temperature distribution (b) stress field distribution

Bl 5 Bobbess Mg R E Y XN %4 1 B
Fig. 5 Temperature and stress field distribution of

ceramics during laser sintering
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Fig. 6 Power adjustment curve for laser sintering
HEMHEMRIMEBFERRKXR, M TERY
8~10 mmf¥ i RFEZE 2R B, Al 7E 30~60 s B BT [A] 4
SHEREREOLDREERFRERIBME. X THEL
W %5, 8 BRI B 18 R T 3 07 =X AT BB &7 SR RE TR R D B
RN HNTE AT EOGTH% B POTIO, AY%E IR EE i
500~600 CZAA 2T+ & 1100~1200 C, AT LIFRE A
A U BRI R A TE IR B R BB PR

45 ih BE 7 HEBC0R A PR B LR R X (B g e 45
T8 BE AR B B O T 2 AT E Y D #R L AR, 1 0
BaTiO; B B IE X 4R 0. 65~0. 75 kW/cm?,
Ta,O; M EMBERIRX LN 1.5~2.2 kW/cm’,
PO RN T RBE XA, BEREHRER
HZEVEE) BRI AE BN T4
PORA A I TR A] B A . 88 B SIR X, AT RE
WA KB, BEE Y HEER L.

3 WOLKES P E B REIR AN
3.1 BHABRERENWHKFE

Wt 4 g B — R AR AR AR Y JE A R
TR A £ B, W E & RBH R A E—
FEZMF T A BB . P i A 3 5 2 BT DA P
S A R S R R LRE . R
FEAE R BRI, R TF O B I R R R
Sir R THE R PRI T AR &M, BORIE R
DA 8 435 15 B 3 3k 2 2000 C LA b, 2 Fg % 44 A
TEAH = A A R A PRt R B gs 3 ) . IR AR
LB, RS ERERMEH FTREHEREE
ST LB B S ) AR R R TR RO B 4 Y B
RERB B, P A R R R E S W& U —F A
A B BT N UARBRET K.

B 7 B Bl e s 5ot b s Ta. O A
BaTiO, B RMAR X SHEAT 8 (XRD) 3 i B4

Ta, Os A IEA & AR BRI AR (Lon-Ta2 O5) » T ¥
Yo BR 4 B B B AR U 2R T LA C(101), (0012) %5 AT
SRR 1 B9 = IR B A (Hopon Ta:O05) o BOGRRES
(¥ BaTiO, 2 piy £ 52 [ A SR b 45 ol A F) IR 3L I 7
T RN T M LU R B E PR 4 R =R T
RE Tk,

Relative intensity

® = %l

SO
=
%
&
)
E

101}
1

Relative intensity

001
&
S—TT1
s 002
201
212
10

B 7 Ta,Os () Fl BaTiOs (b) & M G b4 (FS) 5
HotES (LS M X FH L7 5
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