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Frictional Properties of Plastics Bearing Materials on

Special Cast Steels

Naotsugu INAKAZU, Shozo YOSHIOKA, and Hisashi YAMAMOTO

Synopsis:

The friction tests of variously heat—treated special cast steels against several kinds of plastics bearing ma—
terials were carried out, by the use of a friction testing machine in the absence of lubricant.

1) In regard to all the plastics bearing materials employed, with the fine structure of cast steel shaft
material the sliding friction showed a lower coefficient of friction, and the coefficient of friction increased
with a decrease in the hardness of cast steel shaft material.

2) With P.T.F.E. on all the tested cast steels, the sliding friction showed the lowest value, and the var—

iations of frictional force with time were very small

3) With nylon and phenolic plastics on cast steels, the coefficient of friction increased with decreasing

load and sliding speed in the stable condition.
perties of plastics and ‘stick-slip’ process.

The probable reason for this may be due to thermal pro—
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Schematic and block diagram of the
apparatus for friction testing.
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Table 1. Chemical composition of
test material (wt 924).
clsi|[Mn| P | s | Ni &~|Mo
0-76| 0-41 | 0-68 | 0-021| 0-013| 1-58 | 0-74 } 0-40

%450 (4/5)

(a) Water quenched cast steel (No4), (b) Oil quenched (;ast steel (No3)
(c¢) Normalized cast steel (No2), (d) Annecaled cast stecl (Nol)

Photo. 1.

Microstructures of ring specimen.
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Table 2. Heat treatment and hardness.

Specimen No

Heat treatment

Hardness (shore)

1 ~ RT——850°C x50 minF R T f 40
— P : § :
_ 2 ,  RT——850°C x50 min R T ; 57
3 | RT—850°C x 50 minggy R T—250°C x 20 min | 72
4 R T——850°C x 50 min g R T—250°C x 20 min ‘ 77

Table 3. Characteristics of plastics.

— Material
T PTEF Nylon Phenol
Characteristic T
Specific gravity 2:03~ 40 114~ 1-17 1-36~ 1°43
Tensile strength ( kg/cm?) 100 ~270 750  ~850 800 ~900
Elongation (%) 150 ~300 25 ~ 40 —
Izod impact value ( kg-cm/cm?) 15 ~ 20 — 40
Thermal conductivity (x 10-4cal/em °C sec) 9 ~ 12 5 ~ 6 4 ~ 7
Coefficient of expansion (x10-8/°C) 4~ 12 8 ~ 10 3 ~ 4
Critical temperature (°C) 260 130 ~150 150
30
g 'O PT.FE (Type A):
'S |1 Sliding speed : | 584 (RPM) Specimen No
E% g .§ 08} Load :2875gr e |
1 :;_'\ *—-—e 2
n - ek ———e 3
& ISR ° e —— 4
! [ g ca -
o [T 8
re-1 0=
lo} | ' | |
(a) (b) 10° 0" o
Revolution

Fig. 2. Shape and dimensions of the ring and
rod used for the test.
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Fig. 3. Variation of the coefficient of friction
with the the
specimen.
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(a) Film on W.Q ring (No4)
(c) Film on A.C ring (No2)
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(b) Film on O.Q ring (No3)
(d) Film on F.C ring (Nol)

Photo. 2. P.T.F.E. film on various cast steel rings.
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Fig. 4. Variation of the coefficient of friction with
the microstructure of the ring specimen.
(on Nylon)
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(a) Film on W.Q. ring (No4)
(c) TFilm on A.C ring (No2)

X 225 (4/5)
(b) Film on O.Q ring (No3)
(d) Film on F.C ring (Nol)

Photo. 3. Nylon film on various cast steel rings.
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Fig. 5. Variation of the coefficient of friction

with the microstructure of the
specimen. (on Phenol)

ring
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(a) Film on W.Q ring (No4)
(b) Film on F.C ring (Nol)

Photo. 4. Phenolic plastics film on W.Q
and F.C rings.
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ro Ring : specimen No 4 Rod Load
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‘Fig. 6.'jVariation of the coefficient of friction
with load (on P.T.F.E).

[ Nylon

- Ring specimen No 4

| Sliding speed : | 544 (RPM)
Lood : 885, 2875g.
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Fig. 7. Variation of the coefficient of friction
with lead (on Nylon),
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Fig. 8. Variation of the coeflicient of friction
with load (on Phenol).
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Fig. 9. Relation between load and the coefficient

of frictions
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Fig. 10. Relation between sliding speed and the

coefficient of friction.

— 124 —



BEHGWHE S 7 RF L 2

WiFH & OB I OV T 815

F+hR Yy, d lue
(-2_) Observed valu

Frictional force

Elapsed time

Fig. 11. Observed distortion of curve.
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