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In recent yeara, there has been a considerable increase in the wae of the plaama-spraying depositicn
process, Up bo now, bowever, the procezs has been used mainly in rocket engineering and power-generating
planl conslruction, whers pood oxidation resislanee and proteciion against the elfects of heat are the prin-
cipal requirements to be fulfilled by coalings, end for this resson spraving has been performed mainly
with ceramic oxide composites and relraciory oxyoen-[ree compouids,

Other methods for the application of surlace coatings (ges-flame and electric are spraying) are used
mainly in the construcltion of agricultural machinery and in cepair worlk, where coatings are expected fo
improve the antifviction properties and wear vesistance of parts. The excellent antifrletion characteristics
of gas=[lame and electrometallined coatings ace chielly actributable to their appreciable poroaity, which
creales favorable conditichs for the manifestation of the "zeli-lubricstion” effect, However, there has
been & tendency of late for the range of applications of Lthese coatings to decrease, mainly because of their
insufficient strength of adbhesion to the substrate material,

The modea of deposit formation in plasme spraying 8 easentlally the same as in gll other spraying
techrigues, and consequently plagma-spraved coatings arve also porous, which makes them n prinaipla
suitable [br use s antilriction, wear-resistant maierials [or {riction wnitz of machines. Ap nportant
characteristic (eature of the plssma-spraving process is the high tempersturs stlained in the plasma jou
{15, 000-30,000°C compared with 3000°C in lhe gas=[lame jol and S5000-8000°C in the arc jel), The plasma
jet ensures extremely high (supersonict particle (light velocitics. Inert pases, mainly argon amd piteogen,
are used or plasma generation. These cheracleristics of the plasma-apraying process ensble the prop-
arties of the reaultant coatinga to be controlled within wide limita, It has been demonstrated [1] that the
atrength with which plasma-sprayed steel coatings adhere o thelr substrates is three timea the strength
of wdhesion of gas-flame gnd electrometallized asteel deposits. Antifeiction plasma-aprayed coatings have
go far recelved very little study and have found no nractical application,
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Flg. 1, Friction surfacces of mating parts after rubbing apainst:
a) electrometallized conating; b) plasma-sprayed coaling,
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Fig. 2. Charaeteristics of frie- The antifriction properties of coalings were investigated in the

tion process al variable loads: friction machine described in [2], which is based on the principle of a

1) induction-hardencd Type 45 shaft rubbing against a seginent of an insert, The results of testa on

steel; 2) plasma-gprayed coat- plasma-sprayed coalings were eompared with those obtained for Type

ing; 3) cleetric arc eoaling, 45 steel quenched to a hardness of 35 HRC (reference standard) and

elecerometallized coatings. The laller were spray-deposited by the
process recommended n 3], After spraving, the coatings were machined lo the required depth, ground,
anmd impregnated with ofl al o temperalure of 80-90°C fbr 20 h,

In [3-6], it i8 poted that electrometallized coatings exhibit high wear resistance in operation with
copious lubrication, but are insufficiently wear-resistant under boundary friction conditions, As the laller
type of friction predominates in the majority of real friction units and, in addition, is peeompanied by sub=
slantial wear, test condilions close o boundary friction were chosen for our experiments, The lubricant
selected, a transformer oil to GOST 932-36 standard, was a relatively poor lubricant and had low vis-
cosily, which also helped to establish conditionz approximating boundarcy friction and ensured high rates
of wear,

In view of the need to atfain an appreciable intengity of wear in & shorl lime st relatively low feic-
tion surface temperatures and the degire Lo obtain experimental results comparable with those reported
in [3], & congtant sliding velocily of 2.3 mfsec was chiosen for our tedts and the losd was varied in the
range 20=70 kefem®, In such tests, conditions approaching those of boundary friction are eatablished,
according to (3], when one drop of lubricant is supplied every 45 sec of testing,

Wear was measurced with a UPOIV-2 instrument, measurements being repeated five times at [nter—
vals of 4 h, The wear of the mating parts, made of ASM anlifriction  alloy,t was determined by welghing
fwith an accuracy of 0.2 mg) and analytically converted to linecar wear, In addition to the wear measurs-
ments, determinations were made also of the temperature in the contact zone of rubbing pairs and the
frictlonal foree, The running-in proceas of the rubbing parte was taken to have been completed when the

FUEA and Type 45 are earbon steels with 0.8 and 0,45% C, respectively = Publisher,
1 Nominal composition: 3.5=5.5% 3b, 0.3=0.7% Mg, balance Al — Publisher.
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