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Abstract: Mechanical properties such as tensile strength, tensile modulus, Izod impact strength,
flexural strength, flexural modulus, heat deflection temperature and abrasion resistance of ABS and
Nylon composites filled with potassium titanate whiskers were investigated with respect to the effect
of filler content, surface treating agent and grafting modification of filler. The surface treating agent
used in this sutdy was KBC-1003 silane coupling agent (with vinyl silane). For tensile and flexural
properties of ABS and Nylon filled with whiskers either surface treated with silane coupling
agent or untreated, the treated whisker was more effective in the filling effect than the untreated
whisker due to the increase in interfacial adhesion between the filler and the matrix. Particularly the
highest was obtained when the composites were filled with styrene grafted potassium titanate
whiskers. In addition, the effectiveness of various modifications in enhaning the Izod impact strength
was in the following order: styrene grafted potassium titanate whisker filled composites > MMA
grafted potassium titanate whisker filled composite > coupling agent treated potassium titanate
whisker filled composite >untreated potassium titanate whisker filled composite. The heat deflection
temperature, when ABS and Nylon were filled with potassium titanate whiskers, was increased
slightly. The abrasion resistance, however, showed remarkable increase when ABS and Nylon were
filled with surface treated potassium titanate whiskers.

M = whisker & =& FHAE3 2z =A19

Tbuy o q
whisker+= single crystal & d4¢ 5 gl& AFEE SE2 Aol AA A2 Hol

2ol 425 Dol e fbere ojgel o A A9 IEAUAEE 4+ e adn %
F e A Ao fojg Auek opge ool WEh ol BE SR A dlans,
QA el ARET e Seldd Sadd. AAekAdE, TIAE, TFRHAEA U o
b= A% o Ata wgAuch v & o= P FET auA dde e Sl
b 2 gegagAs 2o @ AR g 2 AR T AR o) Y A
U ARL moke 4 9o whiskerol w3t 77 @bs AgPsglon,

134 Polymer(Korea) Vol. 10, No. 2, April 1986



PTWS] # tE

19601 o] silicon carbide whisker 7} 44}
el 5 7] A2, 2 F ogho] Wb s g}
whisker ¢] ]9} 28 ol TyolE LT
B2 BAAZA 2NN Fa olfE 1
FA QA A st 2okelE] 8 o) fsh gt
2oy BTole 1 sk Re Ados ¢
X ¥2 whisker 8] A4te] 7b55HA 5o o
=°ll gt AT 715 =HAl Hgek23,
whisker ¢l += silicon carbide whisker, alu-
minum oxide whiskers &g 7}=|7F gloy &
3] o] Foll4 19481l AN potassium ti-
tanate whisker=4~7 o|&4 54| 7}7p¢ 7}
= gt @A Afrolel, Zelo] Du Ponts}ell 4 B
ZABRA FEAo] AT Hglo FHIY A
& AFA ZYchsd 2 FH T Fols}
A 2HgAk brake, el whelelet, A gt
T NEE X Mol AE g0 2 A

)

Table 1. Materials

ol A= FAAMS] Aol 11~13 ojgy 74 A o] 4
}Al ® potassium titanate whiskerol] ka4
o TEHEL RAANTELAY 2 JF
Folar, Sk 714 7+e] Al A
fololl & FAAIE 4a]7] Y F
gt AA 2 AMelgt Ao aelzEL
ABS 28} &S JAE sto FAl
| AAA B4E 24, Az
AE ¥ Ayl

AR m¥AAEE ABS @ MUEE
AHEaEgle s FAAME A}E&37 potassium ti-
tanate whisker (¢]3F PTWz} A 3§H) = Otsuka
Chem. Co.9| Tismo-D typeo & -B-z}42 K,0-
6 TiO;o|® FZ+ §=A e TiO¢7} tunnel
TZ22 K*o]2g F2bdll A7 T2E o

3 glew= KrolZo| &olatA rhE ofol&

ol

Z

oo
N ]_m J5
ot

oY t Lo o
>

> N 2 o oF
" o w

E:3 N[N ~

{o

5.

A. Matrix
Matrix ABS Nylon

Maker Han Nam Chem. Tongyang Nylon
Grade ABS -720 1021 (N-6)
Specific gravity 1.05 1. 14
Tensile strength (kg /cm?) 436 776
Izod impact strength(kg—cm /cm?) 6.8 7.5
Flexural strength (kg /em?) 720 864
Flexural modulus (kg / em?) 24, 000 22,430

B. Coupling agents

Name Formula

Shinetsu KBC 1003 Vinyltris ( 2 -methoxyethoxy) silane CH,=CHSi(OC,H,0CH, J,

C. Potassium titanate whisker (Maker : Otsuka Chem., Grade :; Tismo-D),

Properties Value Properties Value
Color, Shape White needle crystal Moisture content (%) below 0.7
Chemical composition K,0-6TiO, Melting point (C) 1,300~1,350
Average length (#m) 10~20 Tensile strength (kg/cm?) ) 500~700
Dia (z2m) 0.2~0.5 Elastic modulus (kg/em?) 28, 000
True specific gravity 3.1~-3.3 Specific heat (cal/g-T) 0.22
Apparent specific gravity below (.2
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Fig. 1. Thermograms of potassium titanate
whisker.
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Fig. 2. FT-IR spectra of PTW(1), KBC1003-
treated PTW(2), MMA-grafted PTW(3),
and styrene grafted PTW(4),
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Fig. 3. Comparison of tensile strength of ABS
filled with untreated, silane treated, MMA
grafted and styrene grafted PTW.
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. Comparison of tensile modulus of
filled with untreated, silane treated, MMA
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. Variation of Izod impact strength of
ABS filled with untreated, silane trea-
ted, MMA grafted and styrene grafted

PTW.
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Fig. 6. Comparison of flexural strength of ABS
filled with untreated,
MMA grafted and styrene grafted PTW.
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Fig. 7. Comparison of flexural modulus of ABS
filled with untreated, silane treated,
MMA grafted and styrene grafted PTW.
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Fig. 8. Comparison of tensile strength of Nylon
filled with untreated, silane treated,
MMA grafted and styrene grafted PTW.
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Fig. 9. Comparison of tensile modulus of Nylon
filled with untreated, silane treated,
MMA grafted and styrene grafted PTW.
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Fig. 10. Variation of Izod impact strength  of
Nylon filled with untreated, silane trea-
ted, MMA grafted and styrene grafted

PTW.
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Fig. 11. Comparison of flexural strength of Ny-
lon filled with untreated, silane treated,
MMA grafted and styrene grafted
PTW.
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Fig. 12. Comparison of flexural modulus of
Nylon filled with untreated,silane treated,
MMA grafted and styrene grafted PTW.

Table 2. Heat Deflection Temperature(C)

Resin
_ Filler ABS Nylon
None 85.7 182
PTW 93.4 195
Silane treated PTW 94,2 196.5
MMA grafted PTW 94. 4 199
Styrene grafted PTW 96.0 200

% Content : 20% weight

Table 3. Abrasion Resistance (%)

Resin ABS Nyl
Filler yion

None 1.00 1.00
PTW 1.009 1.052
Silane treated PTW 1.01 1.053
MMA grafted PTW 1.065 1.069
Styrene grafted PTW 1.07 1.085

% Content . 20% weight

* Resin abrasion decrease ratio
ABS . 24%
Nylon : 7.5%
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