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Reflectance and Flexural Modulus of ABS/TiO, Composite Sheets
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Abstract: Poly(acrylonitrile-butadiene-styrene) (ABS) composite sheets containing titanium dioxide (TiO,), barium sul-
fate (BaSQ,), calcium carbonate (CaCO;) were prepared by using a co-rotating twin screw extruder, and the reflectance
and flexural modulus of the composite sheets were measured. The fillers were well dispersed in ABS matrix. The reflec-
tance of composite sheet was increased with increasing TiO, and BaSO, content. Sheet having TiO, 20 wt% composition,
with 5~20 wt% BaSO, resulted in more than 95% of reflectance. The flexural modulus of composite sheet was increased
from 1864 MPa for ABS/TiO,/BaSO, 85/10/5 (w/w/w) to 3134 MPa for ABS/TiO,/BaSO, 55/20/25 (w/w/w).
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Figure 1. Schematic diagram of backlight unit (BLU).
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Table 1. Filler Contents
(unit: wt%)

ABS TiO, BaSO, CaCO;
90 10
80 20
ABS/TiO, 70 30
60 40
50 50
80 10 10
70 10 20
70 20 10
ABS/TiO,/CaCO; 60 20 20
85 5 10
60 30 10
55 35 10
50 40 10
90 5 5
85 5 10
80 5 15
75 5 20
85 10 5
80 10 10
75 10 15
ABS/TiO,/BaSO, 70 10 20
75 20 5
70 20 10
65 20 15
60 20 20
70 25 5
65 25 10
60 25 15
55 25 20
78 10 2 10
ABS/TiO,/BaS0,/CaCOs 76 10 ! 10
68 20 2 10
66 20 4 10
B3| AES] SHA T RIS
HIAlE &3, RS S5 flste] Alxd 2 P
o] MELS E FFS o831 220°C =4 1000 psi &
g oA FA 0.5 mme] AEFE] AHE A=A} A

z9 AJHe E3Z2A (KONICA MINOLTA, CM-366d)=
o] g-3to] WSS &4 st
23 BIME 3. 23 B ES Y] s A8



ABS/TiO, B3

9 JAL olgtel FAF 24N FA Lomm, 7H2

50 mm, A2 25 mme] AZS A3t TEsAIE7|(UTM,
SHIMADZU, Japan)& AR-8t] A228|E £= 1.7 mm/
min& oF’i ] span ZolE 32 mm= AAsl] AJHE] ZF3
SAES S

HEWE == HES ST $ i S FARAE A
74 (FE-SEM, JEOL, JSM-6500F)&- o]-&3}o] #aate] =4
A5 ABS HelAe] 4k AElE SRlsklh.

21t

b2}
m
T

Figure 2= ABSel TiO,2 S8z Hrlslo] Axd &}
Al FES] TARE-S YERY AL alt} TiO®] &do| F71e
5 WAbEo] Tkl AS & UL TR P9l
550 nm= 7|F=C0 2 S ), vt ]"Eol TiO, & 10 wt%
o o] 88.5%°4 TiO,2] dHEF 50 wt%oll A 94.8%7HA &=
7Vele A & Ak ol= Wl Aol £ Tio,2
7‘<47}~‘: H]—}\]_ﬁE_O/] up\}%_o_ 57};\] 1;},_ 7o o oF = 01 )
13}14_ TIOZ-/] ‘O‘]—E]ZO] Lﬂ‘:' ULOU:] E_UL;(-" _AE7]— 7] 7:]]%4 o

Foket] AEEA AREE7|ole F=sitt weba 2
f& TiO%] &, & FsHA v A FEE Alxs7]
AsliME Tio,2ldl T2 24471 B 23, Figure 3 TiO,
103} 20 wt%ell CaCO;S TP = FH7}sled 550 nmoll A =
At BALE-S VR Tk TiO, 10 wi%ed © CaCO;S
10 wt% FH7FsPa HEARE-S 91.7%0] 3L 20 wt% 71shd Ht
AREE 924%2 CaCOsS A7F8HA] 283ke w9l 88.5%KH.ch
Z}7} 3, 4%°] WARES] S7HE YERAT o= B9
Ao|E CaCOsS H7FeHA] 948ks W] YR ERT} CaCO;
< 7S W] WA ES] Wi T} o] ol MR
013k WAL Z71E AFRE U TiO, 20 wt%ol CaCO; <
10 wt% F7Fsha HEALE-2 91.4%0] 3L 20 wt%S 3 718ha

100

Rellectance(%)
8
Ll

BS -

—— . TiO,50W%

BO

A L i i
400 500 600 700
Wavelength{nm)

Figure 2. Reflectance of ABS composite sheets with TiO, content.
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Figure 3. Reflectance of ABS composite sheets with TiO, and
CaCO; content at 550 nm.
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Figure 4. Reflectance of ABS composite sheets with TiO, and
BaSO, content at 550 nm.
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Figure 5. Reflectance of ABS composite sheets with BaSO, content
at a fixed composition of TiO,/CaCOs, 20/10 (w/w).
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Figure 6. SEM photographs of fillers; (a) TiO,; (b) BaSOy; (c)
CaCOs; and the composite sheets; (d) ABS/TiO, 50/50; (e) ABS/
TiO,/BaSO, 70/20/10; (f) ABS/TiO,/CaCO5/BaSO, 65/20/10/4.

Table 2. Filler Contents of the Samples Having More than
95% of Reflectance

Sample Reflectance(%)
ABS/TiOy/BaSO, 75/20/5 95.09
ABS/TiO,/BaSO, 70/20/10 95.64
ABS/TiO,/BaSO, 65/20/15 95.85
ABS/TiO,/BaSO, 60/20/20 95.62

ABS/TiO,/BaS0O,/CaCO; 66/20/4/10 95.33
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Figure 7. Flexural modulus of ABS composite sheets with TiO, and

BaSO, content at the composition of ABS/TiO,/CaCOs/BaSO, 65/
20/10/4.
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