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A Study on Synthesis and Mechanical Properties of Wax-Impregnated Nylon 6
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ABSTRACT

In order to make an advanced dry-friction engineering material, wax-impregnated nylons
were synthesized by anionic polymerization of £ -caprolactam in the presence of paraffin
wax. DNW-1255, which has the lowest melting point among four different kinds of waxs
investigated, showed excellent miscibility with & -caprolactam and no effect on the
polymerization reaction. Five different kinds of wax-impregnated nylons from of DNW-1258
content 0% to 8% were synthesized and tested. Among the samples, wax-free nylon has the
highest yield and iensile stremgth and hardness, while the specimen with 2% wax has the
largest elongation and energy absorption to break. The wax-impregnated nylon with a wax
content of 6% showed the smallest friction coefficient under slow sliding speed and low
load. But as the sliding speeds were increased to high, the specimen with 8% wax has
better friction property.

F27)&48°] : Nylon 6 (U9 & 6), Wax-impregnated (22~-%33), Anionic
Polymerization (-] &%), Monomer casting( 27 JfA%),
£ -caprolactam( ¢ -7} T 2 ¥-§)
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Table 1 Melting point and miscibility with CL of paraffin waxs

Paraffin Wax Melting Point(C) Miscibility with CL at 150T
DNW-1255 54 Miscible
DNW-1605 71 Miscible

102N 107 Immiscible
104N 118 Immiscible
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Table 2 Mechanical properties of wax-impregnated cast nylons
Wax Content Yield Tensile Percent
. : Energy Break
in Nylon Strength Strength Elongation N, m)
. m
(wt %) (MPa) (MPa) (%)
0 80.0 86.0 50.0 23.0
2 72.0 75.0 98.0 40.3
4 66.7 70.8 83.0 32.8
6 62.5 68.0 57.8 20.6
3 56.9 63.8 42.0 14.1
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