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Effect of fiber type on the tribological properties of fiber reinforced-PA

in contact with steel and application to polymer gear
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Table 1 Composition and properties of specimens. Table 2 Test conditions for the sliding tests.
No. | Polymer | Fiber type and Young’s PA66 i Outer diameter 25.6 mm
- ring -
fraction modulus . Inner diameter 20 mm
specimen -
1 PA66 - 3.0 GPa Height 12 mm
2 PA66 GF 15 wt% 5.9 GPa Steel cylinder Diameter 3.5 mm
3 PA66 CF 10 wt% 9.5 GPa Length 30 mm
4 PA66 GF 33 wt% 10.7 GPa Rotation speed 790 rpm
Sliding speed 1 m/s
Normal load 350 N
Environment temperature RT
Max sliding cycles 61,500
PAG66 ring
Rotation
Normal — Grease
Thermocouple load lubrication

‘ PA66 ring Fixed steel cylinders

’ Four fixed steel cylinders |

Fig. 1 Schematics of the test specimens and sliding test setup.
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Fig. 2 Evolutions of (a) friction coefficient, (b)
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Fig. 3 Wear volume of steel cylinders tested with CF 10
wt% composite and GF 15 wt% composite.
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Fig. 4 (a) Schematic of the nanoindentation hardness measurement of fibers; (b) AFM images of the CFs after the hardness
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Fig.5 SEM observation of the fracture surfaces from the tensile tests of CF composite and GF composite at 120°C 9.
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Fig.6 Schematics of the differences in the sliding behavior of the CF composite and GF composite 3.
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Fig.7 Ratio of change in tooth thickness and Fig.8 SEM observation of GF-reinforced PA66
durability of each material in gear test gear tooth surface after durability test
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