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Application to Wood Machining

1. Effect of Solid Lubricants and PEG Treatment*
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Fig. 1. Schematic diagram of apparatus
for measuring friction. (0 Wood specimen,
@ steel specimen coated with a lubricant,
@® strip-steel spring, @ strain gauge, @
weight, ® counterweight, @ disc, (8 bearing,
® and handle for vertical and horizontal
motion.
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Fig. 4. Lubricating properties of solid lu-

bricants to the surface roughness of steel
(Rmax). s, and g,’: the coefficient of fric-
tion under lubricating and unlubricating
conditions at r=10 sec. x, and s,": the
coeflicient of friction under lubricating and
unlubricating conditions at =30 min. Marks;
the same as Fig. 2.
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Fig. 7. Effect of normal load (W) on co-

efficient of friction (4, #,) for graphite and
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Fig. 8. Effect of normal load (W) on co-
efficient of friction (z,, #,) for graphite and
P. T. F. E. (§=0.16 mg/cm?). Marks; the
same as Fig. 7.
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Table 1. Retention of polyethyiene glycol.

Retention (%) is based on ovendry weight
w,

of wood. Retentlon—ZWv x 100 (%). W:

treated, W,: control.
Concentratlon (/)

0 20 30 40 50

PEG 200 7.6 16.5 25.2 29.0 49.8

600 7.7 19.3 33.0 53.2 63.4

1000 10.4 20.1 31.9 489 60.8

2000 8.0 17.4 34.4 48.5 66.3

4000 8.0 20.6 33.8 44,8 56.4
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Fig. 12. Relation between coefficient of
friction (ue, #:5,) and retention of PEG for
smooth surface (Rp,,=0.3xm) of steel.
us: the coefficient of static friction. 5
the coefficient of friction at 120 of number
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Summary

The effects of both solid lubricant coating and polyethylene glycol (PEG)
treatment on the behaviour of friction between wood and steel were studied to
obtain the fundamental data on the lubrication of wood without lubricating oil.
The powders of graphite, molybdenum disulphide (MoS,) and polytetrafluoroeth-
ylene (P. T. F. E.) were used as solid lubricants. Furthermore, PEG of various mo-
lecular weights (200 to 4000) was chosen for the PEG treatment of wood. The
main results obtained are as follows.

(1) There is a discernible difference between both graphite and MoS,, and P.
T. F. E. in frictional behaviour during the repetition of sliding. This is considered
to be caused by the difference in lubricating mechanism of solid lubricants, In this
experiment, both graphite and P. T. F. E. show a good lubrication but MoS, shows
poor. Above a certain limit value, the coefficient of friction for both graphite
and P. T. F. E. is roughly independent of the surface roughness of steel and the
coating weight of solid lubricants.

(2) Although the hardness of most PEG treated wood is reduced as compared
with untreated wood, that of wood treated with PEG 4000 increases only slightly.
The PEG treatment of wood gives effective lubrication for friction between wood
and rough steel. This effectiveness is marked at the higher molecular weight of
PEG but is almost independent of the retention of PEG. Therefore, PEG treat-
ment is effective as a lubricant even at the lower retention below 10 %.




