CHAPTER 8

SUGGESTIONS FOR FURTHER WORK

(1) 1In this experimental work a study was made of the
friction of brass on steel. To study the variation of coefficient
of friction of metals, various materials should be used.

(2) Tests should be wn?yated on different sample
geometries, \\

(3) Since M/ ‘n&\rrq\'ncy of vibration are

variables, further ’ Nd be performed using further
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APPENDIX

A strain gauge force transducer was designed to measure
force at eontact surfaces. The force was calibrated from
standard dead weight to electrieal voltage. The electrieal
voltage from the tranaducqr was not affected by the frequeneies
of vibration. The following analysis of the tronsducer gave
the relation between the oloctr;cgl voltage and the imnertia force.
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X = X sin wt /“ ,_ﬁg-runwt
Then % = w X cos wh A_'“r-_j:“_y =Y cos wt

@sz Y sin ut

Substitute in eq. (1)
m (= w*X(Bdn wh ) + k(K sid wh) = k(Y sin wt) = 0
X(kewn )oY (k)=0

Y:(k-wala)é

Y= ( 1 - Ezle ) X svosboses (3)

From equation (2)
m,(=w" ¥ sin wt) + k(Y sin wt) = k(X sin wt) = F, sin wt
!(k-vzmz) -xx;..r‘°

X(=k) + Y(k - wamz ) = I"°
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From equation (3)
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From this we find the calibration of V and F is (5)/(4)
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This depends on a, and my but is independent of w. Thus,
no efiects are expected from resonance of the transducer assenbly.
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Friction was also affected by the amplitude of vibration.
The amplitude of vibration depends on the stiffness of the
transduecer, frequencies of vibraiion. and vibrated mass. The
stiffness of ﬁu transducer was found by measuring the contraction

of the transducer and the corresponding weight as in Fig. A2,
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Since the power am@up) d@ have enough power to
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From curve (Fig, 1%,), it is ijﬁat the reconance
11
frequency is about 400 ¢/s. The sensitivity of the transducer

is almost linear above the frequency of 800 e¢/s.

Coefficient of Frietion from Data

The recorded data were normal force in 1lb. and strain
in percent. The line in Fig. A8, was drawn firom the [irst

series of test in table 9-1. The slope of the line is

/4’_ ll" = 0218 0.36
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Force on the normal force axis is 1.2 lb. The ratio
of the motor torgque arm to the radius of the rotating ring is
2.4 o Strain on the strain md.a is 0,045 % Trom Fig. AS«, 0,045 %
strain can be converted to 0,18 1b.' The coefficient of friction
is defined as the the ratio of triettonal force to normal force.
Frictional force can be calculated from the ratio of the motor

torque to the ring radius. “/ |
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S I g THEORETICAL TRANSDUCER RESONANCE CURVE.L
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Static - Kinetic TIriction . g

In Fig. A11,.,, strain from the torque arm transducer.
wés recorded by the pen recorder on the graph paper. The
graph showed the static friction to be greater than the

kinetic friction before slipping start. As soon as slipping

occurs the kinetic friction decreased to a steady value

with a constant speed.
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