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Abstract: Nylons were synthesized by anionic polymerization of &-caprolactam while varying the content of catalyst.

Polymerization rates, molecular weights, mechanical properities and frictional properties of the nylons were investigated.

As the ratio of catalyst to initiator was increased up to 1.0%, the polymerization rate, conversion and molecular weight
were found to increase, and mechanical properties except impact strength were improved. Frictional properties were
affected mainly by tensile strength and hardness. According to the study on the friction coefficient, product of stress (P)
and velocity (¥), PV limit, and abrasive wear rate, nylon synthesized at 1.0% of the ratio of catalyst to initiator showed the

best performance for sliding machine elements.

Keywords: anionic polymerization, nylon, mechanical properties, frictional properties.
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Figure 1. Picture of roller on disk friction tester.

‘ o =

Figure 2. Picture of pin on disk type wear tester.
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Table 1. Effect of Ratio of Catalyst to Initiator in Polymerization of
CL on Conversion and Molecular Weight

Ratio of catalyst Solidification =~ Conversion Molecular
to initiator (mol%) time (min) (%) weight (g/mol)
0.4 11 923 68000
0.6 6 97.2 312000
1.0 4 99.2 376000
1.4 4 99.1 338000

Z2/H, A2949@ A1E, 20053

Table 2. Mechanical Properties of Nylons Polymerized under Various
Ratios of Catalyst to Initiator

Ratio of catalyst Tensile yield Elongation Izod impact

to initiator strength at break strength ?Ra_r ;ch:I:Z;
(mol%) (kg/em®) (%) (kgem/cm)
0.4 620 8 3.10 116
0.6 830 18 4.90 119
1.0 920 16 4.15 120
1.4 910 16 4.07 120
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Figure 3. Friction coefficient of the nylons of the different ratio of ca-
talyst to initiator.
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Figure 4. Friction change of the nylons of the different ratio of catalyst
to initiator during friction test.
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Figure 5. PV limit of the nylons with the different ratio of catalyst to
initiator.
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Figure 6. Relative wear rate of the nylons of the different ratio of catalyst
to initiator.
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