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Effect of Atmosphere on Boundary Lubrication (I)

By Makoto NISHIMURA and Yutaka MATSUMOTO

Lubricating properties of iron and copper lubricated with a mineral oil with or with-
out 0.19% stearic acid and with a dimethyl silicone were studied in air and in vacuum
up to 10-% Torr by using a pin on disc friction and wear machine. Load carrying capa-
cities of the same oils were tested using a cross-cylinder load carrying capacity tester also
in air and in vacuum.

The obtained results are as follows:

(1) With the mineral oil the friction and wear of the copper test pieces was mini-
mum in the atmospheric pressure and increased with the reduction of the ambient pressure,
while with the oil containing 0.1% stearic acid it was almost constant in the tested
pressure range. It increased only when the specimen was kept for more than four hours
in 10-6-10-7 Torr before the test.

(2) The iron test pieces did not show such marked differences in the friction and
wear as the copper test pieces by the presence of 0.1% stearic acid.

(3) In contrast to the mineral oil the friction and wear of the iron test pieces
lubricated with the dimethyl silicone was lower in vacuum than in air, but much higher
than with the mineral oil.

(4) The copper test pieces, which were heated to 100°C for 5min. in 10-% Torr,
cooled to room temperature and then painted the oil with 0.1% stearic acid, showed high
friction and wear, indicating that the stearic acid loses its effect without adsorbed water
layer on the surfaces.
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CRFLEES L5 THRBLIBRI VLTI
FebOT, K29 3FrhODEBERLMLEORERT
HY, X 30 IEERBOBRBOBELIZIIEI(LE
7o

100°C cBRAEMICRIFER AL BE, BEERH
Lo mBALAVEA XD LEFEVREBVRENT,
MR L BRI R 350 ML ECREOMEER S,
20 O 2 b, BERLMAL BE0LBE
Vo LATLEEERL IMAOHECIIERILE
pRE i,

e R 100°C, 5 HRIFRFLIEE, BEAREITE
P oBEl, BEEREROEHLARUTEFHELAS
Vo E-ERLIERICE L, RFT ) rERYAELE
FEAPERLTOWAWIEBELNTH D, ALBD
¥ OB 10-%torr BEFE S, ERTYH
AEBRETTIIMAIC L VRERILBIRET S Z
LixhoTLREIRZZIERAWVWLEEZEZORDT
b, LU FCRR X S e MRo®R, ArRITAE
BHbHI b, EEEEOMMIIEENMAIZLS
KABEBOBREICRBET B2 6N,

PLEX Y #ER LIcRILRE, WiicEsE, kabr
FEELTVT Y, KABRERBFELEVBLAT
7Y EORFEREIIFH, EEERINATLIIL
DO LI o7,

4. & L

90 7 —t v, 0.1% 277V YEEHEmME X U
S AFAY Y T EERTIC TSR L, #MEE
T OEEEFIC S LET BRSO EES JUF U R
WE A SRR L oM ERICES XIETHHO
BgI D VTERZITY, ROBREX .
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Wiz 313 3 120kg (ALY EH 474kg/mm?)
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