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Effects of addition of metallic carboxylate to grease
on the tribological properties of GF-reinforced PA66 in contact with steel
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Fig. 1 Schematics of the test specimens and sliding test setup.

Table 1 Geometry of test specimen. Table 2 Test conditions for the sliding tests.
PAGG rin Outer diameter 25.6 mm Normal load 350 N
) g Inner diameter 20 mm Rotation speed 790 rpm
specimen - —
Height 12 mm Sliding speed 1 m/s
Steel evlinder Diameter 3.5 mm Environment temperature 25-120°C
y Length 30 mm Total sliding cycles 42,000 cycles
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Fig. 2 Height loss of ring specimens (a) without Fig. 3 Evolutions of (a) friction coefficient and
and (b) with metal carboxylate in grease. (b) vertical displacement at 80°C.
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Fig. 4 SEM images on the sliding Fig. 5 Relative intensities of carboxylates in ~ Fig. 6 3D images of stearic ions
surface of a steel cylinder after each analyzed area on the steel surface observed from the top surface in
13,000 cycles. measured using ToF-SIMS. wear area analyzed using ToF-SIMS.
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Fig.7 Evolutions of the amounts of Zn and S on the sliding
surface of the composite after different numbers of cycles
of the sliding test at 80°C as measured using EDX.
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Fig.8 SEM and EDX images of GF composite surface after
13,000 cycles of the sliding test at 80°C.
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Fig. 9 Results of narrow scanning XPS analysis of GF composite surface before/after the sliding tests for
13,000 cycles at 80°C using the grease containing metal carboxylate; (a) Szp; (b) Znaps
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Fig. 10 Schematic of tribochemical reaction on the sliding surface.
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Fig.11 Evolutions of (a) friction coefficient and (b) displacement during the sliding test at 80°C using grease with/without
metal carboxylate and sulfur type anti-oxidation agent.
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Fig.12 Evolutions of static and dynamic friction coefficient Fig.13 SEM and EDX images of Zn and S for different
during the sliding tests for a stopping time of 200 s at 80°C. values of temperature and numbers of cycles.
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