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APPLICATION OF SPHEROIDAL GRAPHITE CAST IRON TO
BRAKE SHOES OF THE RAIL ROAD TRAM CAR

Takao Takase, Dr. Eng., Goro Okamoto, Hiroshi Nakamura,
Toshiyuki Terada and Sedeyasu Hashiguchi

2 Synopsis: ’
Spheroidal graphite cast iron has many good properties as an industrial material, bacause -

of its special type of graphite. Wear resisting properties of this material has been expected to.
be excellent since advent of spheroidal grapbite ‘cast iron. Especially, in a dry wear condition:
spheroidal jron is said to be superior to other types of cast iron. Much research on the wear_
properties this material has been made by many investigators in Japan but their'opin_ipx;s
about wear properties of spheroidal iron differed from each other and various experimental
results were obtained. Naturally, complexity of substantial wearing mechanism and diversity of
experimental conditions of wearing tests caused these discrepancies. Accordinély, to permit the ) o
wearing properties of the spheroidal graphite iron to be clear, expenments should be made m )
practical conditions. " In this report the authors compared -the life of sPheroxdal iron brake shoes -

with grey iron brake shoes thch bad been attached to electric tram cars -The results were e

obcamed in which the wear loss by grey iron brake shoe ‘'wa§_about three times as spheroxdal,_,_;,_

“iron. The authors also “made 'brake tests w1th the same tram car usmg two .types of cast 1ron
brake shoes which were used in the wearing tests. In brake tests retardation curves were recor- - ‘
" ded by using a self-recording acceleration meter. From these retardation curves. the fnctlon '
coefficients between brake shoes and tires were calculated in various experlmental conditions.
Thus the brake.effects of these two types of cast iron brake shoes could be compared. The ‘results
were such that the friction coefficient of spheroidal iron brake shoe was larger than that-of the

k& grey iron shoes when car velocity was raised up to more than '48 kilometers per. hour.
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STUDY ON HIGH TEMPERATURE OXIDATION OF
- HEAT RESISTING STEELS (I)

ok eshi' Akutagawa, Dr. Eng.and Toshio Fujita .‘ ,- S

Synopsis: -

Burning of heavy oil in gas turbines raises some special problems. Especially, “‘vanadi-umg
attack ” is a problem of importance. This report discussed the fundamental experiment concernmcr

" vanadium attack and some methods which were- being considered for preventing them. -

The presence of a small guantity of the vanadium pentoxide or artifical ash, 2mg (5mgj'on_k
specimens (15 X20 X1mm), was sufﬁclent to increase the loss of metal from tenfold to fxftyfold in
100 hours, ) ]

It was found that this attack was acceralated with increasing quantity of vanadium pentox1de or
artlﬁcal ash. Especially, Timken 16-25-6 alloy was attached at 800~850°C very severely. , o

It was presumed that when this alloy with 6 pet. molybdenum content was oxidized, mo]ybdenumy L
trioxide appeared on its surface, and because molybdenum trioxide as well as vanadium pentomde,
which had the very low melting pomt fused together with the oxide frlm, the protecting action -
of the film wasg destroyed. In addition, molybdenum trioxide and vanadium pentoxide Welfe thei .
catalyser of oxidizing reactions, and thus the oxidation of the alloy was ren}érkably promoted, r

The protection of vanadium atiack would be needed either to render V504 inert (Ca0, MgO
etc.) or to provide some new kind of protective layer (ceramic coating etc.)over the materials.

It was found that when vanadium pentoxide was mixed with MgO er CaO, the ox:xdxzmg

" reaction of materials was impeded at about 100%«—80030 and .the materials which had bﬂen'

given ceramic coating showed very excellent results for vanadxum attack at 800°C~900°C.
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