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Application of one-molecule observation technique to the investigation of polymer
friction and wear mechanism

Sawae, Yoshinori
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A new experimental system utilizing fluorescent microscopy technique has been
developed to explore the basic friction and wear mechanism of polymeric materials. Sliding tests between
polymer and glass counter face was conducted upon an inverted fluorescent microscope and dynamic behavior
of the polymer transfer to the sliding counter face was visualized during sliding by capturing
autofluorescence from transferred material. After the sliding tests, both morphological and quantitative
transitions of the transfer film formation were extracted from fluorescent images and relationship
between the dynamics of the polymer transfer film formation and frictional behavior could be discussed.
By using the established experimental procedure, effects of the surface profile of glass plates on
friction between polyethelethelketone (PEEK) and glass were examined. If a stable PEEK transfer film with
smaller amount could be elaborated on the glass surface, friction became stable and relatively low.
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. Size Young’s Modulus | Poisson's ratio
Material [mm] [Mpal [-]
PEEK ©=6.35 3.5 0.4
Glass | 26X26X1 63 0.2

Ra 3.0
Ry =-0.06,
R, 2.30 A
Ry = 1.43, R, 5.11
B 2
5.6 N 10.5 N 0.5mm/sec
0.25 Hz 9 mm
300 FT-IR
PEEK
PEEK
1370 1700cm™(-1)
PEEK
3
PEEK
0 80
80 84

(a)ds p=0.180166 (b) 20s p=0.188865  (c) 40s p=0.193719

(d) 80s p=0.197277  (¢) 84s p=0.197039 () 120s n=0.201583

(2) 180s p=0.20173  (h) 240s u=0.204657 (i) 300s p=0.204504
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