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Abstract In this study, the crystal characteristics of commercial AIN powders with sizes of “um” and “nm” were selected
through XRD analysis and then sintered at different temperatures through an induction heating furnace to investigate the
optimized sintering temperature and physical properties. The sintering temperature was 1,500, 1,700, and 1,900°C in the N,
atmosphere, and the optimized sintering temperature conditions were established for the sintered AIN pellets using SEM,
XRD, and Raman analysis. Additionally, impedance analysis was performed to confirm the electrical properties of the
optimized AIN pellet without sintering additives.
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Fig. 1. XRD pattern of commercial AIN powder with pm and
nm size.
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Fig. 2. XRD results of AIN powder and AIN pellets sintered at
1,500, 1,700 and 1,900°C.
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Fig. 3. SEM micrographs of AIN powder and AIN pellets sintered at 1,500, 1,700 and 1,900°C.
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Fig. 4. Particle size distribution of AIN powder and AIN pellets
sintered at 1,500, 1,700 and 1,900°C.
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Fig. 5. Raman spectrum of AIN powder and AIN pellets sintered
at 1,500, 1,700 and 1,900°C.

Fo+= v2% AIN Hexagonal Wurzite 1-322] E,(high)
Rtoly o] ¥=e] ZLow A w= EEae] Ad
A< skl ARESkal Atk E,(high) ¥=9] REX|E
o] HEE Akaie) BE Ash 9 EgEo] B 3o
2 B i Atk A 39159 E,(high) 98] Wb
| Zo] 7 B AL ETEQ ©ahe o] HolrM
Ehd Axz FAHEn T3 1500°CA 1,900°CE A&
A2=E =Yl w2t Ey(high) 329] Z=e HolA|ar
W E-2 HoAl= Ae® yehdth old3= Sigma
AldrichA ko] 48 FEHe oF 0.8 wt%] A4S 53
I Qo] T 2xoA AT A A0 Ao A
2 7Fs/do] ol Hkx|Fo] Hoixl Aow FA L
Figure 6= A3 AIN 2Z2Ae] FW 3487 %A
S Folaly] sl XPS A4S BT XPSE
C 1s 92 5 C-C 9=9 A °UAE 284.5eVe
7o 2 93 HAL 3IAUY Figure 6(a)= AIN A&
22 21,500, 1,700 223 1,900°ColA 4249 AIN
24A9] XPS survey ZHERS YERH™ Al N ©]¢]
o 0, C¢ =AE FsIgith 48 9] C 1s 9

——AIN powder (a)
= |—1,500°c
3 |—170°c 01s N1s
= |——1,900°C
8 Al 2s
> I | Cis Al 2p
‘» )
:: _~‘____-_—_,,,—J\
j!g _,__ﬂ——~—“”‘—AdL*'“‘“JM
= ’”‘""/’NL‘WM

800 _660_ 200 200 0

Binding energy (eV)

250000

= 500°C
¢ 550°C
» 600°C
v 650°C
700°C

200000

150000

100000 |- L]

Z" (ohm)

L oeel
50000 100000

50000 -z'; | o -
o
0

0

150000 200000 250000 300000

Z' (ohm)
Fig. 7. AC impedance spectra of AIN sintered at 1,900°C.
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Fig. 6. (a) XPS survey spectra of AIN powder and AIN sintered at 1,500, 1,700 and 1,900°C and (b) curve fitting of Al 2p.
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