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A Study on the Improvement of the Wear Resistance of P-bronze
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ABSTRACT

The wear resistance of P-bronze which is widely used as worm gear material was investi -

gated.

In order to study the e{fect of additional elements on the wear resistance of P-

bronze, the applied load and sliding time were selected as variables, and SCM4, were used

as against metal.

The addition of Fe improve wear resistance,

for it precipities hard Fes P

phase and the

work hardening coefficients are lowered due to decreasing solubility of P. When Fe is added

in conventional P-bronze,

force during wear test.

the alloy is rather sliding

than forming wear debris by frictional

Experimental results indicated that the wear mechanisms for P-bronze are mainly consisted

of abrasive wear due to Beilby laver forming mechanism and adhesive wear due to thermally

activated wear mechanism. Moreover,

increasing load and time.

is increased.

the weight loss is decreased in accordance

However the rate of wear

with

loss is decreased as the sliding time
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- Fig. 1. Schematic illustration of wear specimen
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Fig.2 Schematic illustration of tensile

specimen.
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Structure of as-casted P-Bronze. (X2000)
2 £1b) #20) #3d #H4e) #51) #6
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Photo.3 Transferred material on ring and

its Cu composition image. ($#2,SCM4,
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Fig.8 Plot of friction coefficient as a function
of sliding time. (13. 6kg)
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Fig.9 Plot of friction coefficient as a function
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Vol 4. No. 1, 1988

0.3F

o 10 20 30 40 50 a.o

{min)
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Photo. 4 Plastic deformed surface layer.
(#5, SCM4, 1hr, 40.8kg, X800) Photo. 6 Micrograph of wear debris made
by Beilby layer forming mechanism.

(# 5 SCM21, 1hr, 68.0kg, X400)

Photo.5 Back transferred material on spec-
imen surface. (# 1, SCM4, 1 hr,
40. 8kg, X2000)

Photo. 7 Wear debris made by thermally

activated wear mechanism. (# 1,

SCM21, 1hr, 13.6kg, X200)
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Fig.12 Work hardening coefficient of

specimens.

Photo. 8 SEM micro groaph of thickness of
Beilby layer. (# 1, SCM4, 2hr,
40. 8kg, X2000, 85 tilting, )
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Photo. 9 SEM micrograph of locally melted
area. (# 3, SCM21, 1hr, 40. 8kg,
X3500)

Photo. 10 Micrograph of cracks perpendic —
ular to sliding direction. {(# 4, SCM21,
1 hr, 68.0kg, X400)
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