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Abstract
Polymer composites are widely used as industrial materials requiring high mechanical properties. Glass fibers and fillers,
which are used as a reinforcement in composites, usually have some problems such as nonuniform dispersion and poor inter-
facial adhesion. In this study, an acrylic acid-modified polyethylene wax was synthesized by the sequential reaction of py-
rolysis of polyethylene followed by grafting with a polar acrylic acid. The acrylic acid-modified polyethylene wax was applied
to polymer composites of the polyamide matrix and glass fiber reinforcement. The effect of acrylic acid-modified polyethylene

wax on physical properties of polyamide based composites was thoroughly investigated.
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Figure 1. FT-IR spectrum of acrylic acid-modified polyethylene wax.
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Figure 2. DSC thermogram of acrylic acid-modified polyethylene wax.
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Table 1. Mechanical Properties of Various Nylon 6/glass-fiber Composites
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Unit Nylon 6/GF® m-Nylon 6/GF® H-Nylon 6/GF®
. ¢/10 min

Melt flow index (230 T/2.16 ke) 3.63 2.54 2.62
Ash content (GF) % 31.04 30.15 30.95
. Mpa 177.71 175.12

Tensile strength (5 mm/min) 163.16 [+ 8.91%] [+ 7.33%]
Mpa 278.50 279.87

Flexural strength (4 mm/min) 282.86 [- 1.55%] - 1.06%]
Mpa 9,006 9,054

Flexural modulus (4 mm/min) 9,083 [- 0.85%] - 0.32%]
Izod impact strength kgfem?/cm’ 17.1 204 199

[+ 19.30%] [+ 16.37%]

@ Nylon 6 and glass-fiber composite, ©® (a) and acrylic acid-modified polyethylene wax composite, © (a) and AC® 540A (Honeywell) composite
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Figure 3. Comparison of various mechanical properties of Nylon 6/GF,
m-Nylon 6/GF, and H-Nylon 6/GF composites.
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Figure 4. SEM micrographs of fracture surface of (a), (d), (g) Nylon
6/GF; (b), (e), (h) H-Nylon 6/GF; (c), (f), (i) m-Nylon 6/GF composites.
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Table 2. Mechanical Properties of Various Nylon 6,6/glass-fiber
Composites

Unit Nylon 6,6/GF® m-Nylon 6,6/GF®
Melt flow 2/10 min
index (230 T/2.16 kg) 332 231
Ash content o
(GF) % 31.04 30.15
Tensile MPa 197.20
strength (5 mm/min) 206.23 [- 4.38%]
Flexural MPa 284.59
strength (4 mm/min) 293.22 [- 4.48%]
Flexural MPa 0552 9,125
modulus (4 mm/min) ’ [- 4.47%]
Izod impact 2 2 13.4
strength Kgfem?/em 101 [+ 32.67%]

@ Nylon 6,6 and glass-fiber composite
® (a) and acrylic acid-modified polyethylene wax composite
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= 8500 ] E’.
8400 — oo
8300 - L1
8200
8100 3
1wl milll [
]
8

Nylon 6,6/GF m-Nylon 6,6/GF

Figure 5. Comparison of various mechanical properties of Nylon 6,6/GF
and m-Nylon 6,6/GF composites.
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Figure 6. SEM micrographs of fracture surface of (a), (c) Nylon 6,6/GF;
(b), (d) m-Nylon 6,6/GF composites.
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