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ABSTRACT

Some measurements on the coefficients of static fric-
tion of wood on wood, wood on rubber, wood on glass
and of rubber on glass are described. Ineach case the
coefficient of friction has been found to be indepen-
dent of load (above 200 gms) thus suggesting for the fric-
tion mechanism to be on the similar lines of that of me-
tals. The results of friction measurements show. that: the

 coefficient sof friction depends to some extent on the
nominal areas projected. For friction with rubber no
dependence of coefficients -of friction on load was ob-
served. The coefficient of frietion for wood sliding on
rubber was observed smaller than that of rubber sliding
on wood. Explanations for such interesting cases have

been put forward. i

Introduction SV P ‘ vt

. Experiments were undertaken to find out the coefficients of static friction
for some particular non-metals like wood, rubber and glass with various com-
binations among themselves. Few such results are reported here. We have out
of these used wood and rubber as.sliders. It is hoped that data with glass used
as a slider as well as that of the frictional behaviour of these non-metals with
metals may be reported later on. ' ' ‘

The importance of such investigations may be well understood from the
fact that the coefficient of friction not only depends on the two surfaces. - con-
. cerned besides factors like load, surface conditions, as evidenced in some cases, -
but also on which of the two surfaces to be used as the slider. We have noticed,
in fact, such variations of coefficient of friction in case of wood and rubber."

Experimental .
~ The coefficients of friction have been measured by the conventional appa-
ratus which has afixed platform with a pulley attached to it, the frictional .
forces being measured from the weights hanging from this pulley. The frietion

. between the pulley and the string connecting the loads with the slider and the
friction of the pulley itself in its bearing have been neglected. ‘

The coefficient of static friction was found out by the usual formula?,

¥ .
B =W~Where p, Fand W represent the coefficient of friction, frictional force

(in the present case, load suspended from the pulley) and the total weight on

 the sliding surface respéctively. F was noted at the point where the slider (upper
surface) just begins to slide. - - , CLL e
- : ‘ - 355



356 A NOTE ON BETWEEN NON-METALS

-The r# § static fmetian of waod, riibber: a.nd glass in variotis com-
rblnatlons amcmg these surfaces are shown in the tables below:—

“The wooden surfaces were ‘taken from blocks of approx1mate size (6” X3" X

: '1}") and the rubber and glass surfaces were available from sheets of approxi-
mate size (6” X 3” X 3") and (6" X 3" X 3}16”) respectively. Sliding operations were
‘performed on both areas namely (6”x3") and on ‘(6~><1:} ) bo see Whether the
coefficient of frlctlon depended on the nommal area. %

TABLEI
Fnctlon of wood on Rubber (wood shding)
: Shdmga 8 3")
e - 4 - : o Ty.,!.\ ) . :
Load (W) in gms . " |Frictional Foree| Coeffi ient: of
. o ' ' . | (F)in gms wt.|" friction
625 I e 422 0-675
726 G T e e Lt el oo 808 | 0.700
825 A 4 0-752
- 928 ‘ » _ S 0°700
1025 . e .. .. 18 | ' 0700
1125 SRR PR .. el . 801 0-712
..  TABLEIa .
Sliding area (8” x “1§%77 .
8 . o ‘ : - Frictions] Coefficient of
' Load (W) ingms ’ . Force (F) in” | ° frietionp -
Cgms wt, . o
o
725
N t
826 . .. . ..
926 - .. - .. T R vy
02 L L L ey
1125 O UTSRTIRUU INE 1 Y2 |
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TABIJEI!! e e
Friction of Rubber on Wood (Rubber shdmg) o
» Shdmg area (6" X8 - V i

e o . Frictional jchemelent of
Load (W) in gms : o ) foree (F) in fnctlon ®
‘ : ; S S gms
207 . - e © 240 1.160
807 TR | ve i, 880 ‘1.075‘
407 e e sl Lo
507 T 1 R R
607 . . en 1.103
707 vt T P Teor | 1.133
807 L L T o18 | 1137
'TABLE II
Friction of * o o . Slidin'g afen ~ Mean coeﬁiclent
Sres e Ce : o : R of fnctlon -
* Rubber on Rubbor .. e e .8 x 8 1.118
Rubber on glass (rubber sliding) - : .. = R A YAE: (PR 1.235
Wood on wood . G T vy e 8% X 3;’ o o 0.178 .
o ' ‘ ) 6" x 1%”"" S ouss
© Wood-oni glass (wood sliding) .. . .. .. 6 X8 0134
6 x 13 _ 0.143
‘Diseussion -~ - S SO,

v
A As it is already known the data given hete may not be ‘quite reproducibla
~‘bécause it is difficult to estimate the optimum value for the frictional foree
. correctly though each reading was chegked before it had been recorded finally,
For very rough surface it was difficult to make the correct estimation of the *
frictional force as the change from standstill to sliding was abrupt, while, for
smooth surfaces one could see the sliding gradually building up. Frictiona] -
measurements for smooth surfaces should therefore be much more reproducible
than for rough surfaces. For substances which have low coefficients of friction .
this reproducibility is very much desirable. The samples of wood tested were
carefully machined for this purpose: The friction of wood on wood or wood on
glass is probably due largely to the mechanical friction in the surface asperities.
Very low value of coefficient of friction and observed wood-dust give confirma-
tion to this. It may be possible that wood may break before it can flow plasti-
cally. The coefficient of wood on Wood was a bit higher than that of wood
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onh glass. This is- probably due to less’ mechamcal interlocking with glass as
thls has a much,. more smoother surface than wood.

1t was interesting to find that the coefficient of friction of wood sliding on
rubber was different from that of rubber sliding on wood. The friction was -
greater when rubber was sliding. This discrepancy can be explained by the fact
that mere rubber: went into plastic welds when rubber wes taken as the upper
surface. The friction of wood on rubber is possibly almost entirely due to shear-
ing in the rubber welds though mechanical interlocking and ploughmg of wood
in rubber might be also considerable.

The coefficient of friction was found to depend on nominal area, though
this dependence-wak'low. In fact, this coefficient was observed to increase. with
the decrease ofmuﬁpal area as expected. This may.be due to the fact that for a
partlcular load if the pro]ected area be large, then the distribution of the load
. on-true contget area may be such as to make the pressures at the points of con-
* tact lower than:when the projected area would be smaller. This would lead to a
hlgher friction on smaller nominal areas and the results also show this. How-
ever, this point needs further checking up and we hope to collect more data on
this-to-discuss it in detail elsewhere.

“roughout the expeiﬁnents the coefficient of ﬁ‘ctlon was found to be in-
slependent of load, a-fact that seems to be almost universal in' friction. Bven
the friction-of wood on wood or glass was no exception to this. Assuming that
this fridtien was almost a pure case of mechanical friction our results will verify
the thooretical daduction for the expressmn of the coefficient of static fric-

tien in such cases which is usually gwen by p,——h where, p i3 the. eéveﬁoi" %

‘of: fnctlon, h the average height of a hill and' A the average distance of asperities -
in the surface. Note thatin th s expression  is independent of load. That the
friction of rubber also was found to be mdependent of load is poss1bly due to the
eﬁ'ect of high loads.
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