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Preparation of high thermal conductivity spherical aluminum nitride fillers

by water-based spray granulation
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ABSTRACT Aluminum nitride (AIN) is an ideal material for the thermally conductive fillers in thermal interface materials due to its
excellent thermal conductivity and electrical insulation. The surface modification of the AIN powders was firstly carried out to improve
the hydrolysis resistance of AIN powders in this paper, then the spray granulation was carried out using the water-based solvents. The
process parameters, such as ball milling time and binder dosage, were optimized during the slurry configuration. The AIN spherical
fillers with high sphericity were prepared. Finally, the AIN fillers with low oxygen content, high sphericity, and high thermal
conductivity were fabricated by debinding and sintering. In the results, the phosphoric acid-modified AIN powders can maintain the
good hydrolysis resistance after the ball milling for 16 h. The binder content (mass fraction) has the significant effect on the green shape
after the spray granulation. The powders prepared with 2% PVB+2% PEG binders show the good sphericity and surface smoothness.
After debinding and sintering, the thermal conductivity and flexural strength of the AIN ceramic microspheres reach 171.2 W-m "K'
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and 340 MPa, respectively, showing the good fluidity. In conclusion, the water-based spray granulation is suitable for the preparation of

high thermal conductivity spherical aluminum nitride fillers.

KEY WORDS aluminum nitride fillers; thermal interface materials; spray granulation; degreasing sintering

BHEHED HES) BT oA F R IR R
AL A ALY -3 N R (NI RS O N
o MUK Y AR (IGBT) 55 D) 3 2344 1) 5
Th BRI, AR ] 2 B it 18 1) A 2
B, 22 T BEGR TARR A I i 2k 0. Besh,
ANEEY ST L AR ST T 2 T AN T, AT R
AT R . HUPE T R BOR AT, JF & E
HL P oA R R K -

SO HL T o A O 0 2 2 DR R AR S R
A 2T R 3 Ak S T E OV T A7 AE R [T AP £
TR, XRBADMRARGNEIG T, FEAARA
T AR ANZ BB 7 SR S B, SRR, AT
By TARR PR IR S 3, SE M T oods
PR AT SEVERIRS B 1 o PSR R A WL AR
TGRS . B AL (AIND 72 BAR ) 3
Fm AR, ERERAPRNAZ. RIZK. &
SRR SR L, RN SCRA 5. S
PR E (IR T E 320 Wm WK, LR T
7~10f5) M AIN [ m B0 T ELA B &
BB T R, RIFIEGMEE G TR T S5
MIoCdsfhaaes, e AR 22k, R4F
Itk A g PEAN O3 PR Fa T FA 5 T A R 18 A2 e
Ve, r RAJ 2 T e AR R R AR L RRE AR AR
R,

e G5 B FAR VAN RRR RGE SR ) 4%
(1 AIN A5y A R DL A2 T8 5 T 44 o FARURE B
e ZHE. R AEPRER, FILH#E
XF AIN By 4 BE A7 3 K T4 b B . Tk IR G
R K % P 2 55 R S H R R A 7
L7 e R T R 4 1R AR R
RG22 . TR, B AR A o Bk R
T E 5 BIEE R ST ok R R, (HAZTIARER L
e b R AIN BURFEESR o o P St 5 3R 1 4% F)
RIRTEREGF . MBI IELF . & & kB, H

rE T IZIT R A, e 2R, JF
HH®E4E M2 2, I8 & 2R K
A By 1 4 1) BEAT FE Ak 2 iE, (13 AIN SERM
i R A% T 2 £5 DL . B ACIRAS T AIN £E %
SPRENRE, BAKE, SWRHEREIH TR
IR TE. DU FEAR AIN W% 25 38 R R RCAS AT B 22 42
Fe B, AR SOCRRK VR RN BEAT W 5 . 5 e X
AIN Hy AR BEAT R 4R T 02 DA R FLK AR 1), 2
JE RIS A IE R & T AIN BRIE AR, FE Ml 2
R LA R ORI (8] . SN RS T E S
H, wEHAARESE RESHD. MEEE
J i G RE R AIN By K 5 IR

1 SKEMRRFGE

1.1 KIEHR

SeEG i AR AIN B R (E T T ERHECA R
AFED, AN FEEMAYEREIR | i, R
SR AR 1R BUSE 2 5% AL
(Y,03, 4l =99.9%) {ERLEBIFA], ootk pr A s
BENBEER (HiPOy 7KH R0 H0=>85%, 4ifE=
99.999%). R A (AIHP;0,,, 4% =95%)
MT K BE CorbralD. W5 ik F 3R 2 0% B2 46
Tl (PVB, T B E -4 40%~45%) KR L
ZBE (PEG, 418N 6000) AL,
1.2 LWFHE

AIN By K Gy K fif, 1EWE 5538 K 2 /T 75 20k R
AT K RALER . ¥ 2 g TEIR S ARVA IR T 4 g T
FRrR, N 200 mL oK 2B, 45335 S0l Rl o v
AW . B 100 g AIN ¥3 AR 0 3] 400 mL 67K &
BEdy, BAHRS RS EL IRCEMI . R
TS B AT IR &, BEHEI ) 8 75 B
1h, KR RLIE. T, 20, REEILLTE
THI M AIN R4

BROIEESE T (PVB) 582 —FF (PEG)

&1 AIN FURB R fE

Table 1 Performance of the raw AIN powders
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0.51 1.15 3.53
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Fig.1 Surface morphology (a) and particle size distribution (b) of the raw AIN powders
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Fig.6 SEM images of the AIN granules added by binders in different content: (a) 1%PVB+1%PEG; (b) 2%PVB+2%PEG;
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