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Abstract: In order to fabricate slices for cooling fibers with low cost and high thermal conductivity,
modified polyethylene slices were prepared through surface treatment by Mica and AIN powder with silane
coupling agent vinyl trimethoxysilane (A171), followed by modification of high density polyethylene
(HDPE) by melt blending. The particle size distributions of the modified Mica and AIN powder were
analyzed by a nano particle size analyzer. The thermal stability, crystallinity, crystal morphology and
thermal conductivity of the modified HDPE slices were characterized by thermogravimetric analyzer,
differential scanning calorimeter, hot stage polarizing microscope, and thermal conductivity tester. The
results showed that the average particle sizes of the powder decreased (from 460 nm to 380 nm for Mica
powder, and from 280 nm to 230 nm for AIN powder) and the particle size distributions became narrower

after surface treatment with A171. With the addition of 2. 0% compound powder, the thermal stability of
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HDPE grew and the crystallinity rose from 64.5% to 76.5%, the spherulite size decreased, and the
thermal conductivity grew from 0. 290 W/(m+*K) to 0.424 W/(m<K). The results obtained in this study

provide a reference for the industrialization of slices for cooling fiber.

Key words: high density polyethylene; Mica; aluminum nitride; blend modification; crystallinity;

thermal conductivity
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Kl 7 &4 HDPE, Mica/HDPE, AIN/HDPE #
SMica/SAIN/HDPE-1 Y] - 7E 128 °C 253 4% 5 1)
e R E % . WK 7 H Al LIE Y, 4l HDPE £
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Wb 7 DG SR T S R . B 7(h)—
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@I HDPE A S5 A A% 00 B0 38 T b A% X0 /9
SN A AR R R A L A B R R 2
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srRL RSN L BR 8 R0

(c) AIN/HDPE

(d) SMica/SAIN/HDPE-1

B 7 i HDPEIH 128 CEBRERNRCEMERRN

2.2.5 ‘FAERES T

# 5 Pk HDPE Y1 A A9 8 R 0t 5 2
i 5 A%, Motk HDPE U1 5 19 5 30 R B4 T4l
HDPE ¥4 8 1927+, 4l HDPE ) SR 5l
0. 290 W/ (m*K) s S IMAAL B (1) B — K3 14 J5 - Mica/
HDPE.AIN/HDPE V] i () 5 IR B = 2 0. 358,
0.405 W/(m+K), H—M{RZ A171 Rk )5,
SMica/HDPE.,SAIN/HDPE Y] - (1) 5 #4 2 Bk A5
B, X S oA i AL B S SMica, SAIN ¥k 5
HDPE MYAHZS T o A% PR 5T A9 75 - B 500
EIVEIIT R

# SMica/HDPE,SAIN/HDPE ] i i) S # &
UL 3+ 10 LT T 55, mI A5 s 52 R AR i & 1 )
IS SR BN 0.407 W/ (m+ KD, i SMica :
SAIN DL J5E &t B 3 = 1 A9 e 31 5 in il 45 19 SMica/
SAIN/HDPE-1 ¥] i i) SR HCH 0. 424 W/(m
KO, B & FHENE S IR, R 7R Bk
&, SMica., SAIN #5314 1) ~F- 35 40 4% 43 51 24 380,
230 nm, SAIN A& BB R A2 28/NT SMica KA,
ZIREAIEIR . SAIN By IR A 38 K ILR 43 1 /£ SMica
WA 8], 9 ROk A 7E HDPE o7 Az Bip [R]85 7
T ARG %, G I 1 BBH G AR T HDPE &A1
BH A R F R 1 5 A & ® T HDPE 95
PEBC, SENAY R FC A Y B EON 2. 0%
Hahm#| 4. 0% i, SMica/SAIN/HDPE-2 ) i i) 5
HEBILE R 0.473 W/ (mK), X2 N E B
TR S H0GE KT HDPE, bfi %5 & Be R & 2 1

B, ¥ RYE HDPE FEAR AP 58 %) S5 200 B 58 fin 58
., i HDPE 1) 3R BUS 2 — 204 5 .
*£5 M4 HDPE V1K IS AL

RFERFR/ I SREL/ .Y
T BE/C (We(mK)™")
HDPE 25.0 0. 290 —
Mica/ HDPE 25.0 0. 358 23.5
AIN/HDPE 25.0 0. 405 39. 6
SMica/ HDPE 25.0 0. 396 36. 6
SAIN/HDPE 25.0 0. 443 52.7
SMica/SAIN/HDPE-1 ~ 25.0 0. 424 46.3
SMica/SAIN/HDPE-2  25.0 0.473 62.9

3 % it

AR AL171 % Mica, AIN B R 72 1 40
P, I R T ALFE S 9 SMica, SAIN #3445 HDPE
PAFAEIR 14 2k e HDPE ) H, %F SMica. SAIN #3
A HDPE §1 K (i dERE E AT R AE. AR B LA
45

)% A171 FKALFR 5 , Mica B3 A (- 2447 42
H 460 nm 28k 380 nm, AIN 3 1 - 2487 42
280 nm 254 230 nm, 44K SR A2 98/ L A
BAYARAEAS  FI R G A Tl

b) 54l HDPE A Eb, ¥ i T 44 2K #1419 i 1
HDPE Y] A () #Fe E Ph HE mr » 445 i B P o i
64. 5 %R T MRS I 76. 5% ~79. 1% , Bk b R~
/N

o) 54 HDPE ) #H [k, Mica/HDPE, AIN/
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A IR R — D & AT RIAL S
A 45 19 SMiica/SAIN/HDPE-1 ¥] i, S # &
BEEZE 0. 424 W/ (m-K),
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