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ïîë ðèçàöèîííûé çàð ä, îíà îòëè÷àåòñ  òåì, ÷òî â

êà÷åñòâå íàïîëíèòåë  èñïîëüçóþò
óëüòðàäèñïåðñíûå ÷àñòèöû òâåðäîãî
ðàñòâîðà α-Al2O3 è AlN â β-Si3N4 β-ñèàëîí),
ïîëó÷åííûå ìåòîäîì ïëàçìîõèìè÷åñêîãî ñèíòåçà,
ïðè ñëåäóþùåì ñîîòíîøåíèè êîìïîíåíòîâ, ìàñ. %:
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Ïðåäëîæåííà  êîìïîçèöè  äë  ïîêðûòèé
ïðåäíàçíà÷åíà äë  ïðèìåíåíè  â
ìàøèíîñòðîèòåëüíûõ èçäåëè õ ñ öåëüþ óëó÷øåíè 
èõ ïðîòèâîêîððîçèîííîé ñòîéêîñòè è
òðèáîòåõíè÷åñêèõ õàðàêòåðèñòèê. 2 òàáë.

Ñòðàíèöà: 1

RU

R
U

2
1
6
3
6
1
3

C
2

2
C

3
1

6
3

6
1

2
U

R

http://www.fips.ru/cdfi/fips.dll/ru?ty=29&docid=2163613


RUSSIAN  AGENCY
FOR PATENTS AND TRADEMARKS

(51) Int. Cl.7

C 09 D 5/03, 5/08

(19) RU (11) 2 163 613(13) C2

(12) ABSTRACT OF INVENTION

(21), (22) Application: 99102263/04, 04.02.1999

(24) Effective date for property rights: 04.02.1999

(46) Date of publication: 27.02.2001

Mail address:
677000, Rossija, Respublika Sakha,
g.Jakutsk, ul. Belinskogo 58, JaGU,
Prorektoru NIR JaGU

(71) Applicant(s):
Jakutskij gosudarstvennyj universitet

(72) Inventor(s):     
Pinchuk L.S.,
Gol'dade V.A.,
Zotov S.V.,
Vinogradov A.V.,
Okhlopkova A.A.,
Sleptsova S.A.

(73) Proprietor(s):  
Jakutskij gosudarstvennyj universitet

(54) COMPOSITION FOR COATINGS

(57) Abstract: 
FIELD: polymeric powder compositions for

applying coatings onto metal surfaces for
anticorrosion and tribotechnical purposes.
SUBSTANCE: described is composition comprising
thermoplastic polymer and dielectric filler which
carries electric polarization charge. Filler
includes ultradispersed particles of

solid α-Al2O3 solution and AlN in β-Si3N4 (beta-
Kapron) prepared by method of plasmochemical
synthesis, ratios of components being as follows,
wt. %: thermoplastic polymer, 93-99; and beta-
Kapron, 1-7. The claimed composition intended for
application in machine-building products. EFFECT:
improved anticorrosion and tribotechnical
characteristics of the composition. 2 tbl
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Èçîáðåòåíèå îòíîñèòñ  ê îáëàñòè ïîëèìåðíûõ ïîêðûòèé ïðîòèâîêîððîçèîííîãî è
òðèáîòåõíè÷åñêîãî íàçíà÷åíè .

Èçâåñòíû ïîëèìåðíûå ïîêðûòè  àíòèêîððîçèîííîãî äåéñòâè , ñôîðìèðîâàííûå ïóòåì
ýëåêòðè÷åñêîé ïîë ðèçàöèè ïîëèìåðíîãî äèýëåêòðè÷åñêîãî ìàòåðèàëà. Èõ áàðüåðíîå
äåéñòâèå îñíîâàíî íà ñîáñòâåííîì ýëåêòðè÷åñêîì ïîëå ïîêðûòè  [À. ñ. ÑÑÑÐ 587674, Â 05
D 1/04, 1978].

Íåäîñòàòêîì òàêîãî ðåøåíè   âë åòñ  óñëîæíåíèå òåõíîëîãèè íàíåñåíè  ïîêðûòè ,
êîòîðà  äîïîëí åòñ  îïåðàöèåé îïëàâëåíè  ïîëèìåðà â ýëåêòðè÷åñêîì ïîëå
íàïð æåííîñòüþ 20-50 êÂ/ñì.

Ïðîòîòèïîì èçîáðåòåíè   âë åòñ  êîìïîçèöè  äë  ïîêðûòèé íà îñíîâå
òåðìîïëàñòè÷íîãî ïîëèìåðà, ñîäåðæàùà  â êà÷åñòâå íàïîëíèòåë  ôüþìèíã-îêñèäû
(ïîáî÷íûé ïðîäóêò ñâèíöîâî-öèíêîâîãî ïðîèçâîäñòâà, ïðåäñòàâë þùèé ñîáîé ñìåñü
îêñèäîâ öèíêà (56-58 ìàñ.%), ñâèíöà (15-17 ìàñ.%), ñóðüìû (0,2-0,3 ìàñ. %), ìûøü êà
(1,1-1,5 ìàñ.%) è äð.). Äë  ôîðìèðîâàíè  ïîêðûòè  ÷àñòèöû îêñèäîâ êîíòàêòèðóþò ñ
ðàñïëàâîì ïîëèìåðà ñ ïîñëåäóþùèì âîññòàíîâëåíèåì îêñèäîâ äî ìåòàëëîâ. Òàêèå
ïîêðûòè  èìåþò áîëåå âûñîêèå àäãåçèþ, ïðîòèâîêîððîçèîííûå ñâîéñòâà [À. ñ. ÑÑÑÐ
666189, C 09 D 5/08, C 08 K 3/22, C 08 L 23/06].

Íåäîñòàòîê ïðîòîòèïà ñîñòîèò â çíà÷èòåëüíîì âðåìåíè íàãðåâàíè  ïîêðûòè  (÷òî
ïðèâîäèò ê âûñîêèì ýíåðãîçàòðàòàì), êîòîðîå äîëæíî áûòü äîñòàòî÷íûì äë 
âîññòàíîâëåíè  îêñèäîâ è ïîë ðèçàöèè ïîëèìåðíîãî ñâ çóþùåãî.

Òåõíè÷åñêîé çàäà÷åé èçîáðåòåíè   âë åòñ  ðàçðàáîòêà ïîêðûòèé ñ âûñîêèìè
àíòèôðèêöèîííûìè, ïîâûøåííûìè ïðîòèâîêîððîçèîííûìè è àäãåçèîííûìè
õàðàêòåðèñòèêàìè, óïðîùåíèå òåõíîëîãèè ôîðìèðîâàíè  ïîêðûòèé.

Äîñòèæåíèå ïîëîæèòåëüíîãî ýôôåêòà îáåñïå÷èâàåòñ  ââåäåíèåì â òåðìîïëàñòè÷íûé
ïîëèìåð â êà÷åñòâå íàïîëíèòåë  óëüòðàäèñïåðñíûõ ÷àñòèö β- ñèàëîíà - òâåðäîãî
ðàñòâîðà α- Al2O3 è AlN â β- Si3N4, ïîëó÷åííûõ ìåòîäîì ïëàçìîõèìè÷åñêîãî ñèíòåçà, ïðè
ñëåäóþùåì ñîîòíîøåíèè êîìïîíåíòîâ (â ìàñ.%):

Òåðìîïëàñòè÷íûé ïîëèìåð - 93-99
β- Ñèàëîí - 1-7

Â êà÷åñòâå òåðìîïëàñòà èñïîëüçîâàëè ïîëèýòèëåí íèçêîãî äàâëåíè  (ÏÝ, ÃÎÑÒ 16338-
85), ïîëèâèíèëáóòèðàëü (ÏÂÁ, ÃÎÑÒ 9539-72), ïîëèïðîïèëåí (ÏÏ, ÃÎÑÒ 26996-86) è
ïîëèòåòðàôòîðýòèëåí (ÏÒÔÝ, ÃÎÑÒ 10007-80).

Íàïîëíèòåëü β- ñèàëîí èìååò ñëåäóþùèå õàðàêòåðèñòèêè: ñîäåðæàíèå (ìàñ.%) Si - 43-

46, Al - 13-16, Î - 8-11, N - 28-32; óäåëüíà  ïîâåðõíîñòü ÷àñòèö - 70 ì2/ã; ôîðìà ÷àñòèö -
ñôåðè÷åñêà ; ñðåäíèé äèàìåòð ÷àñòèö 0,01 - 0,18 ìêì.

Äë  ïîëó÷åíè  êîìïîçèöèè â ïîëèìåð ââîäèëè β- ñèàëîí, ïîìåùà  ðàñ÷åòíóþ ìàññó
ïîëèìåðà è íàïîëíèòåë  â âûñîêîîáîðîòíûé ñìåñèòåëü, è ñìåøèâàëè äî ïîëó÷åíè 
îäíîðîäíîé ìàññû. Çàòåì èç ïîðîøêîâûõ ñîñòàâîâ âèáðîâèõðåâûì ìåòîäîì ôîðìèðîâàëè
ïîêðûòè  íà ñòàëüíûõ (Ñò. 2, ÃÎÑÒ 380-88) ïîäëîæêàõ.

Ñóùíîñòü èçîáðåòåíè  ñîñòîèò â òîì, ÷òî ÷àñòèöû β- ñèàëîíà, ïîëó÷åííûå
ïëàçìîõèìè÷åñêèì ñèíòåçîì, íåñóò ñïîíòàííûé ýëåêòðè÷åñêèé çàð ä, êîòîðûé â ïðîöåññå
ôîðìèðîâàíè  ïîêðûòè  îáóñëîâëèâàåò ïîë ðèçàöèþ ïîëèìåðíîãî ñâ çóþùåãî, ïðèâîä  ê
ïîâûøåíèþ àäãåçèè, ïðîòèâîêîððîçèîííûõ è òðèáîòåõíè÷åñêèõ õàðàêòåðèñòèê ïîêðûòè .

Ñîñòàâû êîìïîçèöèé äë  ïîêðûòè  ïðèâåäåíû â òàáë. 1
Ïîêðûòè  íàíîñèëè ïðè òåìïåðàòóðíî-âðåìåííûõ ðåæèìàõ, îïòèìàëüíûõ äë  êàæäîãî

ïîëèìåðíîãî ñâ çóþùåãî.
Îáðàçöû ñ ïîêðûòè ìè ïîäâåðãàëè ñëåäóþùèì âèäàì èñïûòàíè .
Ñêîðîñòü êîððîçèè (Ê) ïîäëîæêè ïîä ïðèêðûòèåì, â êîòîðîì ñäåëàí êðåñòîîáðàçíûé

íàäðåç, îïðåäåë ëè â 0,1 í. ðàñòâîðå HCl, èñïîëüçó  èçìåðèòåëü ñêîðîñòè êîððîçèè Ð-5035.
Àäãåçèþ ïîêðûòèé ê ïîäëîæêå îöåíèâàëè ìåòîäîì îòñëàèâàíè , ðåãèñòðèðó  óñèëèå (F)

îòñëàèâàíè  ïîêðûòè  (ÃÎÑÒ 14760-69).
Ñêîðîñòü èçíàøèâàíè  (γ) ïîêðûòèé îïðåäåë ëè ïî ÃÎÑÒ 11629-75 ñ ïîìîùüþ ìàøèíû

òðåíè  ÑÌÖ-2 (íàãðóçêà 70Í, ñêîðîñòü ñêîëüæåíè  - 0,4 ì/ñ). Ðåçóëüòàòû èñïûòàíèé
Ñòðàíèöà: 3
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ïðèâåäåíû â òàáëèöå 2.
Òåõíèêî-ýêîíîìè÷åñêà  ýôôåêòèâíîñòü èñïîëüçîâàíè  äàííîãî èçîáðåòåíè  ïîçâîë åò

ñóùåñòâåííî ïîâûñèòü òðèáîòåõíè÷åñêèå, ïðîòèâîêîððîçèîííûå, àäãåçèîííûå
õàðàêòåðèñòèêè ïîêðûòèé, ÷òî ïðèâåäåò ê óâåëè÷åíèþ ðåñóðñà èõ ðàáîòû.

Êàê âèäíî èç ïðèâåäåííûõ äàííûõ, ñêîðîñòü êîððîçèè óìåíüøèëàñü â 2 ðàçà, àäãåçè 
ïîêðûòèé ê ìåòàëëè÷åñêèì ïîâåðõíîñò ì âîçðîñëà â 5 ðàç ïðè äîñòèæåíèè âûñîêèõ
ïîêàçàòåëåé èçíîñîñòîéêîñòè.

Ôîðìóëà èçîáðåòåíè 
Êîìïîçèöè  äë  ïîêðûòèé ïðîòèâîêîððîçèîííîãî è òðèáîòåõíè÷åñêîãî íàçíà÷åíè ,

ñîñòî ùà  èç òåðìîïëàñòè÷íîãî ïîëèìåðà è äèýëåêòðè÷åñêîãî íàïîëíèòåë , íåñóùåãî
ýëåêòðè÷åñêèé ïîë ðèçàöèîííûé çàð ä, îòëè÷àþùà ñ  òåì, ÷òî â êà÷åñòâå íàïîëíèòåë 
îíà ñîäåðæèò óëüòðàäèñïåðñíûå ÷àñòèöû òâåðäîãî ðàñòâîðà α-Al2O3 è AlN
â β-Si3N4 (β-ñèàëîí), ïîëó÷åííûå ìåòîäîì ïëàçìîõèìè÷åñêîãî ñèíòåçà, ïðè ñëåäóþùåì
ñîîòíîøåíèè êîìïîíåíòîâ, ìàñ.%:

Òåðìîïëàñòè÷íûé ïîëèìåð - 93 - 99
β-Ñèëàí - 1 - 7
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