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Table 1. Materials
A) Matrix

Density | MI(g/
|Grade (g/cm?®)| 10min.)

0. 956 ‘ 0.05

Maker

HppE | HONam Chem- 179 g9 p

Matrix |

B) Filler

Filler i Maker \ Density (g/cm?®)

Glass Bead ! Ji Nam Co. i 2.5

X
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\

| 1
CH,CHOTI(0C-C,,H,s),s

Stearic Acid [ CH,(CH,),,COOH

Caprylic Acidi CH,(CH,),COOH
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710~590pm) & 7}A & To 2 EFild 34—
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F AAZ AAAA Az Td 47 EEE
£ o n AAANA ALl
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Fig. 1. Infrared spectra of HDPE and acrylic acid-grafted HDPE.
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Fig. 2. Relation for tensile strengths of HDPE
filled with glass beads having three
different particle size. (115-105, 590-290
and 710-590pm)
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Fig. 3. Relation for tensile moduli of HDPE
filled with glass bsads having three
different particle size. (115-103, 590-297
and 710-590um)
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Fig. 4. Relation for Charpy impact strengths
of HDPE filled witlh glass beads having
three different particle size. (115-105,
590-297 and 710-590pm)
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Fig. 5. Rclation for tensile strengths of HDPE

filled with untreated, A-172 coupling
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Fig. 8. Relation for tensile strengths of HDPE
filled with untreated and TTS coupling
agent treated-glass beads.
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Fig. 9. Relation for tensile moduli of HDPE
filled with untreated and TTS coupling
agent treated-glass beads.

Fig. 11. Relation for tensile moduli of HDPE
filled with untreated, stearic acid and
A-1100 stearic acid treated-glass beads.
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Fig. 12. Relation for Charpy impact strengths
of HDPE filled with untreated, stearic
acid and A-1100--stearic acid treated-
glass beads.
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Fig. 13. Relation for tensile strengths of HDPE

filled with untreated, stearic acid, A-
172 and TTS coupling agents treated-
glass beads, and acrylic acid-grafted
HDPE filled with A-1100 coupling agent
treated-glass beads.
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Fig. 14. Relation for tensile moduli of HDPE

filled with untreated, stearic acid, A-
172 and TTS coupling agent treated-
glass beads, and acrylic acid-grafted
HDPE filled with A~1100 coupling agent
treated-glass beads.
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Fig. 15. Relation for Charpy impact strengths
of HDPE filled with untreated, stearic
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Abstract: Mechanical properties such as tensile strength, tensile modulus and Charpy impact stren-
gth of high-density polyethylene(HDPE) composite filled with glass beads were investigated with
respect to the filler contents, particle size of fillers, various surface treatment agents and grafting
modification of matrix resin, respectively. The surface treatment agents used in this study were A-
172 silane coupling agent(with vinyl group), A-1100 silane coupling agent(with amino group), tita-
nate coupling agent, stearic acid, caprylic acid and silicone oil. In tensile strength and modulus, when
HDPE was filled with silane coupling agents treated-glass beads and untreated ones, the former was
more effective in the filling effect than the latter owing to the increase of interfacial adhesion bet-
ween the filler particle and the matrix. In particular, the highest value was obtained when acrylic
acid-grafted HDPE was filled with glass beads treated with A-1100 silane coupling agent. In addi-
tion, when comparatively long chained TTS coupling agent or stearic acid were used as the surface
treatment agents, Charpy impact strength was improved because of the impact absorption effect Let-

ween the filler particle and the matrix.
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