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Joint Characteristics of the Nylon/Metal Sliding Machine Elements

Yoonsang Chang'

ABSTRACT

The joint method and characteristics of MC nylon and metal are analyzed. Considering the productivity and
economics, two materials are joined with the process of turning, knurling, and induction heating. The joint
strength is determined by adhesion of the melted nylon, the size of knurl, and the interference from the
difference of the diameters. The adhesion strength of the melted nylon is measured. The effects of the knurl size
and diameter difference are analyzed with the statistical methods. Finally the joint strength is analyzed in the
environments of low, room, and high temperature. Based on this study, the nylon/metal material is expected to
be widely used as the sliding machine elements with good lubrication and strength properties.
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Fig. 1 Cylindrical Nylon/Metal Material
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Fig. 2 Nylon/Metal Joint Process
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Fig. 3 Schematic of Strength Test
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Table 1 3-Stage Joint Strength Test Plan

Exp. Analysis
Stage Factor | Level
1 Effect of Adhesion
Knurl (tpi) | none, 24, 20, 16
Effects of Diameter and Knurl
2 |Metal Dia.(mm)| 30, 30.2, 30.4
Knurl (tpi) 24, 20, 16
Effects of Diameter and Temp.
3 | Metal Dia.{mm) | 30.2, 30.4, 30.6
Temp. (TC) 0, 20, 100
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Fig. 4 Adhesion Effect of Melted Nylon
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Fig. 5 Failure Mode in Nylon Surface
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Table 2 A Data Set from Stage-2 Experiment

Exp| Metal | Knurl | Knurling| Insert | Max. | Max.
Dia. | Size Dia. Force| Load | Def.
(mm) | (toi) | (mm) | (kgf) | (kN) | (mm)

1| 30.0 24 30.45 0 38.41 | 2.41

2| 30.0 20 30.60 0 55.27 | 2.67

3| 30.0 16 30.50 0 47.44 | 2.20

4 1 30.2 24 30.70 200 | 50.68 | 2.39

51 30.2 20 30.75 400 | 55.79 | 2.68

6 | 30.2 16 30.75 500 | 59.71 | 2.76

7| 304 24 30.90 700 | 62.68 | 3.06

8 | 30.4 20 30.85 800 | 69.09 | 3.08

9 304 16 30.85 850 | 62.71 | 2.51
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Table 3 Analysis of Variance Results

, PF Mean(alpha=0.05)
R
Dia. | Knurl Dia. Knuri
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Strength .13 1.50581.3875{ NSD NSO
Strain .43 }.5005] 55431 NSD
NSD: not significantly different
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Table 4 ANOVA Test in Exp. 3

Pr>F Mean(a=0.05)

Dia

R2

Dia Temp Temp

Strength
Strain

.92
.59

0.095
0.437

0.010
0.270

NSD
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NSD

NSD: not significantly different
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