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Abstract: The formation and the migration of the liquid phase towards the surface of AIN ceramics produced via low-
temperature sintering of mixture of AIN, YF; and CaF, powders, as well as the mechanism and the effects of this phe-
nomenon in the final products were experimentally investigated. T he liquid phase migrates towards the surface and solidi-
fied at the grain boundaries during cooling. Therefore, dense surface and porous bulk microstructure are obtained, which
causes warping effect. The rapid shrinkage occurs at the beginning of sintering and the poor wetting of the liquid at the
grain boundaries as long as the dihedral groove angle is over 72. 5° favor migration. The main phases at the surface are
AIN and Y,03, causing bluish coloring of the surface. However, Y,03 probably resulted from carbothermal secondary re-
action of yttrium aluminates ( Y3Al505, Y4A1,09) migrates at the surface of AIN with carbon from the graphite-heating

element under nitrogen atmosphere.
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Table 1 Properties of starting AIN
powders synthesized by SHS method

Average
Purit
Y diameter

wi% N Fe Si 0

M ass fraction/ %

Others
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Fig.1 SEM morphologies of
surface of AIN substrate

(a) —Solidified liquid phase in grain fundary;
(b) —Enriched and solidified liquid

phase on surface of substrate
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Fig. 2 Microstructures of AIN substrate surface
(a) —Top view; (b) —Cross section
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Fig. 3 XRD patterns of surface (a) and

subsurface (b) of AIN ceramics substrate
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Fig. 4 XRF elemental analysis of

surface and subsurface of AIN substrate

AR/ . LW AR - UUUE, AIN FIURLE #7742 46 il
ZiATY, kL2 B TG Hefhise g, AR 2 W i AR
JERRRE, TTIR A T AIN Jok: 5 A IEAE AIN 5
FLI = i AR AR L AR (R AIN Bk
HEFIBCE AR R, TP B R A i o e 4, 7
ARBAH 52 B N8 7 B0 455 s YA T R 25 UL
[ FEE T B A RE D . K, B AIN
W AR A SR AP P TP AT ), A T
HARE— BB AU, RIIREEE B 5 AIN F0ki &
TH] S N IT T PRI VR 25 R AR B PGB TR J 82, B4 1)
WJRFZH) Y05 Fl CaO AT AR SE K AR B P J s
AT HE R YN A CazNoj:

Y,03+ No+ 3C —2YN+ 3CO (4)

3Ca0+ Np+ 3C —>Ca3N,+ 3CO (5)

RIMBAHE k>, 5 015 P38 B 2E Wi
N 7 BIVE F T 1) 3R T T B 5 4k 82 A8 ik A0k TR R
N, Ak, Jackson NN ZERFT AIN B2 4k i B 1
PAZERIB) S 2 BN AIN B %00 45 79 1) 5% i
IR IR, AIN BSR4 #2008 45 B T 1 9 9 T A
IR /NE AL T AIN RIS —AHRIAR e . 4
PRI A KT 72, 5°1F, 58 —AHTE AIN @R A
B, BRI RS, R G 208 1 E,
A AR RER T . EHATEERZ, B
i LA A 4 B R A B AIN Bl & b &80 T
PUULEL S P TR A KT 72, SRS AR 7el e X AT R
JE AIN Ledid b A M R IMIT B 5 — N EHE
JRER . BbAh, BEEEEIEE | CaFr YFs I BRI be 45
1 AR R e 4 X 1) PRI B2 B o S5 0 2 53 ) B YBUAH )
RMPPIBERE . N TEMAERE, BRI RY
PRI AR, I8N A 808 4 X T ) 3 B2 66 FiE,
ATLASRASBUE LB 45 1) AIN B & It (nd 5 B

AonV  Spet Dt Wi -

|Peakvan SE 100 10 ANz00n 110a)

Kl 5 IEHBEAE 1 AIN B 1 b I T 35

Fig. 5 Morphology of fracture surface of
normal sintered AIN ceramics
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Fig. 6 Porous bulk structure of AIN ceramics
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