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TRIBOLOGICAL PROPERTIES OF AROMATIC
POLYAMIDE PHENYLON C-1

Aromatic polyamide phenylon C-1 (TU 6-05-221-101-71) polycondensational product
of m-phenylenediamine and dichloranhydrid of isophthalic acid, a thermoplastic
polymer that is characterized by high glass transition temperature melting, has a good
efficiency in the temperature range from 153 to 553 K, improved radiation and
chemical resistance [1].

Thanks to high mechanical durability, ability to plastic deformation and good
dielectric characteristics, this polymer is widely used in various industries, including
mechanical engineering, as the material of structural composites.

Wear of machine parts and mechanisms is one of the main reasons for the loss of their
operating capacity; therefore, the study of the effect of operating conditions on the
tribological properties of aromatic polyamide phenylon C-1 has scientific and
applied value.

The studies of the processes of friction and of the wear of phenylon C-1 was carried
out on a friction machine in friction mode without lubrication under loads of 0.2-0.8
MPa and sliding speeds of 1, 1.5 and 2 m/s, the friction path was 1000 m. As opposite
element was used disk made of steel 45 (GOST 1050-74), heated treatedly to the
hardness of 45-48 HRC with the roughness of the surface Ra = 0.16-0.32 mkm.
Friction coefficient f determines by the formula:
(_(F+F)

N

where N — normal load on the sample; F1 — friction force of the tested sample; F, —
losses occurring when turning the lever in the horizontal plane.

Intensity on the linear wear rate I, calculated according to ratio:
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where G — the amount of weight wear; Lt — the path of friction, m; A, — nominal

contact area; pr — density of the investigated sample.

As a result of the research, it was found that the friction coefficient of phenylon C-1
decreased with increasing slip speed (fig. 1). This is due to the reduction of the friction
bond time of the polymer sample — the steel opposite element, on the one hand, and,
on the other hand, by the increase in the tangential component of the sliding speed,
which contributed to the effective removal of wear particles from the friction zone [2].
In particular, it was found that under conditions of sliding speed of 1 m/s, the
friction coefficient in the studied load range decreased by 30%, 1.5 m/s — by 53%, and
at 2 m/s almost did not change being within 0.17-0.18.
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Fig. 1. The effect of specific pressure on the friction coefficient of phenylone
C-1, studing at sliding speeds of 1 (1), 1.5 (2) and 2 m/s (3)

The most efficient was the polymer sample phenylon C-1, tested at a minimal
sliding speed (1 m/s): under these conditions, the friction coefficient decreased from
0.23 to 0.16; at a sliding speed of 2 m/s it was steadily operated by only under loads of
0.2 and 0.35 MPa, then it began to wear out catastrophically, as a result of which the
coefficient of friction could not be determined (Table 1).

Table 1. The influence of the operation modes on the intensity
J
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of the linear wear of aromatic polyamide phenylon C-1, I, x 108

Specific pressure, Sliding speed, m/s
MPa 1,0 1,5 2,0
0,20 1,3 1,5 1,8
0,35 1,9 2,7 3,0
0,50 4,2 5,6 —
0,65 59 23 -
0,80 13 — -

The linear wear rate (In) samples of phenylon C-1 significantly depended on the
specific load (P). With loads of 0.2-0.5 MPa, this indicator increased on average
1.3-1.6 times, while P = 0.65 MPa, the linear wear rate increased at almost 4 times. An
analysis of the surface of the opposite element testified to the presence of a dense film
on it that is formed from the products of polymer tribodestruction. The formation of a
surface film was caused by the result of the temperature increase in the contact zone of
the polymer sample — the opposite element, the adhesion forces between the polymer
and the steel disk had increased. Samples of the polyamide binder were worn by the
psevdoelastic mechanism: during the wear process fine wear products were created,
which were accumulated on the surface of the steel disk, as a result of friction of the
polymer material in the process of research was carried out not by the surface of
opposite element, it was made by the wear products.
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Inorganic chemistry
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M.9ye306 amvindazer Oymycmix Kazaxcman memnexemmik yHugepcumeni,
Kasaxcman Pecnyoaukacsi

CYNbI-T¥3Obl XXYUENEPOEN ®U3UKA-XUMUATbIK ©3rEPICTEP
CUNATAMAIAPBI

beiiopranukanblk 3aTrTap OHIIPICTEPIHIH OacbiM O6eJIriH CydbI-TY3[bl KyWenep
Kypaiinpl. Onapabl anygarbl (pU3MKa-XUMUSIIBIK YPIICTEP HETi31HEH CyJbl OpTaja
eTell ¢ MIHJCTTI TYpJAE CYIbI-TY3Abl Kocmamap/bl Kypaiasl. Ocbl Ke3le oJiapibiH
Gu3MKa-XUMUSIIBIK ~ KacHMeTTepl  YPAICTEPHAIH  TEXHOJIOTHSUIBIK  TOPTINTEPIH
OpPHBIKTHIpYFa YJkeH ocep ereAl. CoOHABIKTaH ojlapabl TeK OUI KaHa KoWMmai
MEHIepy apKbUIbl YPAICTEp HOTHXKECI MEH THUIMAUILIH apThIpyFa KOJ KETKI3yre
oonansl [1].0KyleHiH (U3MKa-XUMUSUTBIK KAaCUETTEPIHIH ©3TepICTepPiH OJIApJbIH KYH

alfHajaphl apKbUIbI TYCIHAIPYTe OOJIaIbI.
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1-Cyper-NaCl-H,0 xyiieciHiH Ky# tuarpaMMachl
Ky#i nmarpamachlH KaHBIFY CBHI3BIKTapbl OipHemie aiimakrapra Oemeni. Omap
ACJIBM kanbiknanran epiTiaauiep aimarbsl, AC-CJI-/IB kaHbIiFy ChI3bIKTapbl, I M

temneparypa e3repictepi, [Tl Ty3 morbipbiHbiH  e3repictepi, ACP wMy3abiH
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