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(a) In the case of well developed polymer (b) In the case of poorly developed polymer
transfer film transfer film

The intensity ratio of [Fpp,/ / [Cr] was calculated from spectra of the uppermost surface and used
to estimate the amount of PTFE adsorbed on the disk surface.

The intensity ratio of [Fr,,,,,;/ / [Cr] was calculated from spectra after 60 s etching to evaluate the
amount of metal fluoride formed on the disk surface.
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The wear rate of unfilled PTFE plotted against the The wear rate of unfilled PTFE plotted against the
amount of PTFE in the transfer film amount of metal fluoride formed on the disk surface

m  The strong correlation could be observed between the specific wear rate of unfilled PTFE and the amount of PTFE

transfer film formed on the disk surface.

m  The wear rate of unfilled PTFE decreased with increasing the amount of PTFE on the disk surface.

m  The wear rate of unfilled PTFE also decreased with increasing the metal fluoride formation.

m  The amount of PTFE transfer film in hydrogen was smaller than that in argon in some cases and it might be

responsible for the higher PTFE wear rate in hydrogen.

BT M hIAARe AR, 54 (2009) 710
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O Effects of high pressure hydrogen on wear behavior of unfilled PTFE were examined by

exposing specimens to the high pressure hydrogen gas prior to the wear test.
m Pin: unfilled PTFE, Disk: SUS316L
m  Gas pressure: 40MPa, Gas temperature: 373K, Exposure period: 200h

Air operate valve

Pin specimens

Pressure vessel _—

Disk specimens
Heating Jacket

High pressure vessel and specimen holder for specimen pre-exposure to the high pressure hydrogen gas
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(a) XPS spectra from unexposed AISI316L (b) XPS spectra from exposed AISI316L

O Cr(2p) spectrum from the unexposed disk surface had a strong peak around 575 eV which related to chromium
oxides and the signal from metal chromium was week.

O The peak intensity of metal chromium at 573 eV became significant in the Cr(2p) spectrum of the exposed
stainless disk.

O Chromium oxides in the surface passive layer of stainless steel could be reduced.

O  Fraction of chromium hydride increased in the uppermost surface of AISI316L.

Nakashima, et al., Proc. IMechE, 224 PartJ (2009) 285



| §

I CAPTFED EFEIZx T 5
SEKFREZDEZE

(&) Unexposed specimen (b) Exposed specimen

SEM image of PTFE transfer film formed on the disk
Wear rate of unfilled PTEE under contact specimen durlr}g sliding test under contact pressure of
4MPa and sliding speed of 40mm/s.
pressure of 4 MPa

m  Specific wear rate of unfilled PTFE was reduced by exposing specimens to high pressure hydrogen

gas under all test conditions.
m  PTFE transfer film became smoother and more homogeneous by exposing specimens to high

pressure hydrogen gas
Nakashima, et al., Proc. IMechE, 224 Part J (2009) 285
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Wear rate of unfilled PTFE plotted against amount
of CF, in the transfer film

Relationship between wear rate of unfilled PTFE and
amount of metal fluoride formed on the disk surface

PTFE specific wear rate was decreased with increasing both intensity ratios.
The accelerated PTFE transfer film formation by the exposure to high pressure hydrogen gas
would reduce the wear rate of unfilled PTFE.

Nakashima, et al., Proc. IMechE, 224 PartJ (2009) 285
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B EUARERF: 15%RFMEFT TAPTFE
B HFET+RVRAERF:SUS440C RE&HSRa0.05um, FEXHV716
B FHEK:KEF(1.5~10ppmH20. 0.2~3ppm0O2)
& (1~100ppmH20)
7L (0.5~3ppmH20, 0.1~0.3ppmO2)
B m /£:1MPa. 2MPa. 3MPa
B 9~YEE:2m/s

B 9 ~UYEERE: 1000, 4000, 10000, 40000m, Total 55000m
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Coefficient of friction
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Specific wear rate, x108 mm3/Nmm

0.1
PTFE PTFE-Graphite PTFE-Glassfibore =~ UHMWPE PVDF

Comparison of friction coefficient in the steady state
(in the last 1000 cycles)
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PTFE PTFE-Graphite PTFE-Glassfibore = UHMWPE PVDF

Comparison of wear rate in the steady state
(in the last 1000 cycles)

m  Both friction coefficient and wear rate depend primarily on the kind of polymer materials but also

on the mating materials.

Morita, et al., Proc. 21st International Conference on Fluid Sealing, (2011) 167



