NAL TR-568

. : NAL TR-568

- UDC 541.68:
531.43:
669.285'775

oL 22 % i BN B JE P ik

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-568 ' |

PEARIBIE & % 266 1) 75 o IO
N ES b SR 1]
moA R B K E
m N F oM - WA i 2

1979 % 4 B

Wt 22 52 FH &k Al BF 58 Pr
NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.







T o N oL T TP BN 2
2. HEBERELLUHHE 3
3. HEER P LU 4
3.1 Brophy & Ingraham @ FZEMIBEEERL e s 4
3.2 AKAEME S HBRIEORAK L ABEOBRBEOM b e 7
3.3 BRRITEIMICY AIEOEBEHOR L o 10
3.4 HEOBBHEES LT TERAFEHOEBE il
3.5 HEOBREFEE 13
3.6 HOBEEYLH28be) PP ELOBESBEOREE] o 14
3.7 %ﬁ}{ﬁ(bﬁa?ﬁ’fﬁﬁtlt FIETHABGOREE o 15
3.8 BEEEDSMIT  corerrerr s e e e et sty e ey e e 25
3.8 MIEO x BEIFHT L ADHT oo e 95

3.82 PEHOxE<A2uTF oA -ITL A
3.8.3 HELbEHT AREOHEANEHCL 2047

3. BRI ) TFVRT v eoy AT LAMEG oo e 29
BT T o O 29
5. &k = T L TR 30
B. B EE e e b e e et e e atre ey 30

This document is provided by JAXA.




This document is provided by JAXA.

e

s gy




f4]

—

B & B 26T ) 7TV ED
WY A5

w4 R* B K E BT
R TR S S~ S 3 s R

The Friction and Wear of Molybdenum Disulfide Films
Made by Chemical Process

By

Makoto NISHIMURA**, Masataka NOSAKA**
Yukio MIYAKAWA* and Jun SAKAMOTOQ***

AB STRACT

The Brophy and Ingraham method for the formation of an MoS, film was tested with regards
to the conversion conditions, film thickness, and lubrication characteristics of the films obtained
in sliding contact. The addition of water 1o argon, that was used to replace the air in the auto-
clave, prolonged the wear life of a film of 3-4 um thickness. The small amount of oxygen in the
autoclave was found to be effective in improving the durability and the reliability of a film. The
optimum conversion conditions for the film on both stainless steel SUS 304 and SUS 440C,
were established.

The films thus obtained were tested under various conditions by using pin-on-disc type
friction testers, They showed low friction and high durability at the sliding speed of 1.5 m/s in
air, and nitrogen, but net in a vacuum. Low-friction films were, however, obtained by heating
them in a vacuum to 400°C. At the speed of 0.1 m/s, the films without heat treatment exhibited
a relatively high friction and wear rate in all surrounding atmospheres tested.

They were found to be amorphous by X-ray diffraction, yet showed some peaks that could
be associated with MoS, when they were heated in a vacuum or even In air. Electron probe
microanalysis revealed that the compositon of a film under optimum cenversion conditions is
MoS;5-30. It lost sulfur to MoS,4 when it was heated at 400°C for 1 hour in 1077 torr. From

, these results it was concluded that the main component of a film is MoS,, which explains well
its frictional behavior as mentioned above.
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