
Ëþáûå íåðåãóëÿðíîñòè â ïîëèìåðíûõ öåïÿõ − çâåíüÿ èíîãî
õèìè÷åñêîãî ñîñòàâà èëè ìèêðîñòðóêòóðû, òî÷êè ðàçâåòâëåíèé,
ìåæöåïíûå ïîïåðå÷íûå ñâÿçè − îêàçûâàþò ñóùåñòâåííîå âëè-
ÿíèå íà ïðîöåññû êðèñòàëëèçàöèè è ïëàâëåíèÿ. Ïðè ýòîì,
êàê ïðàâèëî, íàáëþäàåòñÿ óìåíüøåíèå ñêîðîñòè è ãëóáèíû
êðèñòàëëèçàöèè, óñèëåíèå äåôåêòíîñòè êðèñòàëëè÷åñêîé ôàçû
è ïîíèæåíèå ðàâíîâåñíîé òåìïåðàòóðû ïëàâëåíèÿ [1, 2].

Ïðè èçó÷åíèè ïðîöåññîâ êðèñòàëëèçàöèè â îðãàíîñèëîê-
ñàíàõ, ñîäåðæàùèõ ðàçëè÷íîå êîëè÷åñòâî âèíèëüíûõ, ôåíîëü-
íûõ, ýòèëüíûõ è äðóãèõ ãðóïï [3,4], ïîêàçàíî, ÷òî ââåäåíèå
òàêèõ ãðóïï â ïîëèìåðíóþ öåïü ìîæåò ñóùåñòâåííî èçìå-
íèòü ðàçâèòèå ïðîöåññà [5]. Íàïðèìåð, ââåäåíèå (äî 0,1 %)
ìîäèôèöèðîâàííûõ ìåòèëâèíèëñèëîêñàíîâûõ çâåíüåâ â
ñîñòàâ ïîëèäèìåòèëñèëîêñàíà (ÏÄÌÑ) îáðàçóåò êàó÷óê, ñêî-
ðîñòü êðèñòàëëèçàöèè êîòîðîãî áîëüøå ñêîðîñòè êðèñòàëëè-
çàöèè èñõîäíîãî ÏÄÌÑ. Â ðàáîòå [6] ïîêàçàíî, ÷òî îáðàçöû
êàó÷óêà ÑÊÒÂ-12 (ÏÄÌÑ + 0,5 % ìåòèëâèíèëüíûõ çâåíüåâ)
èìåþò áîëåå âûñîêóþ ñêîðîñòü êðèñòàëëèçàöèè, ÷åì ÏÄÌÑ
è áîëüøóþ (äî 60 %) ñòåïåíü êðèñòàëëè÷íîñòè. Ïîëóïåðèîä
êðèñòàëëèçàöèè τ0,5 ëèíåéíîãî ÏÄÌÑ ðàâåí 85 ìèí, à ó
ÑÊÒÂ-1 τ0,5 = 60 ìèí.

Óñëîâèÿ ïðîòåêàíèÿ ïðîöåññà êðèñòàëëèçàöèè îêàçûâàþò
âëèÿíèå íà âåëè÷èíó òåìïåðàòóðíîãî êîýôôèöèåíòà ïîëÿðè-
çàöèè [7]

γ = p + αPê, (1)
ãäå ð − ïèðîýëåêòðè÷åñêèé êîýôôèöèåíò; α − ñêîðîñòü íàï-
ðàâëåííîé êðèñòàëëèçàöèè; Ðê − ñïîíòàííàÿ ïîëÿðèçîâàí-
íîñòü êðèñòàëëè÷åñêîé ôàçû. Êàê â ýêñïåðèìåíòàõ ñ ÷èñòûì
ÏÄÌÑ äëÿ íàáëþäåíèÿ îðèåíòàöèîííîé ïîëÿðèçîâàííîñòè

â ïðîöåññå êðèñòàëëèçàöèè, îáðàçöû ÑÊÒÂ-1 ïîäâåðãàëèñü
âîçäåéñòâèþ íåîäíîðîäíîãî òåìïåðàòóðíîãî ïîëÿ ñ ãðàäèåí-
òîì ∆T = (104−105)Ê/ì [8]. Òåðìîãðàììû ïëîòíîñòåé òîêîâ
ïîëÿðèçàöèè è äåïîëÿðèçàöèè ïîêàçàíû íà ðèñ. 1.

Ðèñ. 1. Êèíåòèêà êðèñòàëëèçàöèè ïðè òåìïåðàòóðå Ò = 222 Ê [6].
1 − ÏÄÌÑ; 2 − ÑÊÒÂ-1.

Îõëàæäåíèå ÑÊÒÂ-1 íèæå òåìïåðàòóðû 213 Ê ñîïðîâîæ-
äàåòñÿ ïîÿâëåíèåì ïîëÿðèçàöèîííîãî òîêà, ïðè÷åì êðîìå îñ-
íîâíîãî ìàêñèìóìà çàâèñèìîñòè j(T) ïðè Ò = 203 Ê íàáëþäà-
åòñÿ åùå îäèí ìàêñèìóì ïðè Ò = 199 Ê, îòâå÷àþùèé çà âòîðóþ
ñòàäèþ êðèñòàëëèçàöèè. Ïðè íàãðåâàíèè çàêðèñòàëëèçîâàí-
íîãî ÑÊÒÂ-1 ñ òîé æå ñêîðîñòüþ β1 = β2 = (0,05± 0,01)Ê/ñ íà-
áëþäàþòñÿ òîêè äåïîëÿðèçàöèè, ñâÿçàííûå ñ ïëàâëåíèåì
ïðè Ò1 = 222 Ê è Ò2 = 230 Ê. Îòìåòèì, ÷òî íà òåðìîãðàììàõ äèô-
ôåðåíöèàëüíî-ñêàíèðóþùåé êàëîðèìåòðèè (ÄÑÊ) (ðèñ. 2)
ëîêàëüíûå ýêñòðåìóìû, ñâèäåòåëüñòâóþùèå î äâóõñòàäèéíîì
ïðîöåññå êðèñòàëëèçàöèè è ïëàâëåíèè îáðàçöîâ ÑÊÒÂ-1, íå
îáíàðóæåíû. Âîçìîæíî, ýòî ñâÿçàíî ñ áîëåå âûñîêîé ñêîðî-
ñòüþ èçìåíåíèÿ òåìïåðàòóðû ïðè êàëîðèìåòðè÷åñêèõ èçìå-
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3. BASF Aerospace Materials, Safety sheets, 2013 
4. ÃÎÑÒ 11012-69 "Ïëàñòìàññû Ìåòîäû èñïûòàíèÿ íà àáðàçèâíûé
èçíîñ", 01.01.1988
5. International Standard ISO 4649, Rubber, vulcanized or thermoplas-
tic - Determination of abrasion resistance using a rotating cylindrical
drum device, 2010. 

6. Ãóìåí Â.Ð., Êíÿçêèíà È.Â., Êîëáàÿ Â.Ã., Êîâðèãà Â.Â. Èññëå-
äîâàíèå ñâÿçè ìåæäó åñòåñòâåííîé êðàòíîñòüþ âûòÿæêè è àáðàçèâ-
íîé èçíîñîñòîéêîñòüþ â ïîëèýòèëåíàõ, Òðåíèå è Èçíîñ, ñòàòüÿ â
ïå÷àòè.
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Ñ ïðèâëå÷åíèåì ìåòîäîâ äèôôåðåíöèàëüíî-ñêàíèðóþùåé êàëîðèìåòðèè, òîêîâ òåðìîñòèìóëèðîâàííîé äåïîëÿðèçàöèè è äèýëåêòðè÷åñêîé
ñïåêòðîñêîïèè èçó÷åíî âëèÿíèå íåðåãóëÿðíîñòåé â ïîëèìåðíûõ öåïÿõ íà ïðîöåññû êðèñòàëëèçàöèè è ïëàâëåíèÿ, à òàêæå íà ñêîðîñòü è
ãëóáèíó êðèñòàëëèçàöèè. Ïîêàçàíî, ÷òî ðåãèñòðèðóåìûå ïîëÿðèçàöèîííûå ýôôåêòû ñâÿçàíû ñ ôàçîâûìè ïåðåõîäàìè ïåðâîãî ðîäà, à
ââîäèìûå äåôåêòû â îñíîâíóþ èëè áîêîâóþ öåïè ìîãóò ñóùåñòâåííî èçìåíÿòü ñêîðîñòü êðèñòàëëèçàöèè.

Êëþ÷åâûå ñëîâà: îðãàíîñèëîêñàíû, êîíôîðìàöèîííûå äåôåêòû, íåîäíîðîäíîå òåìïåðàòóðíîå ïîëå, ïîëÿðèçàöèÿ, ñêîðîñòü
êðèñòàëëèçàöèè.

Using the methods of differential-scanning calorimetry, thermally stimulated depolarization currents, and dielectric spectroscopy, the effect of irreg-
ularities in polymer chains on crystallization and melting processes, as well as on the rate and depth of crystallization, was studied. It is shown that the
detected polarization effects are associated with phase transitions of the first kind, and the introduced defects in the main or side chains can substan-
tially change the rate of crystallization.

Keywords: organosiloksans, conformational defects, inhomogeneous temperature field, polarization, crystallization speed.



ðåíèÿõ β = (0,08±0,01)Ê/ñ. Êðîìå òîãî, èçâåñòíî [9], ÷òî ìå-
òîä ïîëÿðèçàöèîííûõ òîêîâ (àíàëîã ìåòîäà ÒÑÄ) áîëåå ÷óâñ-
òâèòåëåí ê îïðåäåëåíèþ òåìïåðàòóð ôàçîâûõ ïåðåõîäîâ, ÷åì
ìåòîä ÄÑÊ.

Ðèñ. 2. Òåðìîãðàììû ÄÑÊ ïðè êðèñòàëëèçàöèè è ïëàâëåíèè
ÑÊÒÂ-1.

Ïîëÿðèçîâàííîñòü ÏÄÌÑ (è ñîîòâåòñòâóþùèé åé ïèðî-
ýëåêòðè÷åñêèé êîýôôèöèåíò γ), êàê ïîêàçàë ýêñïåðèìåíò
[10], óâåëè÷èâàåòñÿ ñ ðîñòîì ãðàäèåíòà òåìïåðàòóðû ∇Ò ïî
òîëùèíå îáðàçöà. Äëÿ îáðàçöîâ ÑÊÒÂ-1 óâåëè÷åíèå ∇Ò îò
1,2·104 Ê/ì äî 7,7·104 Ê/ì ïðèâîäèò ê ðàñøèðåíèþ òåìïåðà-
òóð-îãî èíòåðâàëà ïîëÿðèçàöèîííîãî òîêà ñ (200-209) Ê äî
(190−213) Ê. Ïðè ýòîì ïîëîæåíèÿ îñíîâíîãî è ëîêàëüíîãî
ýêñòðåìóìîâ íà çàâèñèìîñòè ïëîòíîñòè ïîëÿðèçàöèîííûõ
òîêîâ îò òåìïåðàòóðû j(T) íå çàâèñÿò îò âåëè÷èíû ∇Ò. Òåì-
ïåðàòóðíûå çàâèñèìîñòè ïîëÿðèçîâàííîñòè ÑÊÒÂ-1 ïðè ðàç-
íûõ ãðàäèåíòàõ òåìïåðàòóð ïîêàçàíû íà ðèñ. 3.

Ìãíîâåííîå çíà÷åíèå ïîëÿðèçîâàííîñòè ìîæåò áûòü
îïðåäåëåíî ÷èñëåííûì èíòåãðèðîâàíèåì çàâèñèìîñòè j(T)

(2)

Åñëè òåìïåðàòóðà èçìåíÿåòñÿ ïî ëèíåéíîìó çàêîíó, òî òåì-
ïåðàòóðíûé êîýôôèöèåíò ïîëÿðèçàöèè èìååò âèä:

(3)
Ñêîðîñòü íàïðàâëåííîé êðèñòàëëèçàöèè [5]

(4)

ãäå h − ýôôåêòèâíàÿ òîëùèíà îáðàçöà; ÒÊ − òåìïåðàòóðà, ñî-
îòâåòñòâóþùàÿ ìàêñèìàëüíîé ñêîðîñòè êðèñòàëëèçàöèè.

Çàâèñèìîñòè ìàêñèìàëüíîé ïîëÿðèçîâàííîñòè Pmax è ìàê-
ñèìàëüíîãî êîýôôèöèåíòà ïîëÿðèçàöèè γmax îò ãðàäèåíòà
òåìïåðàòóðû ∇Ò ïðåäñòàâëåíû íà ðèñ. 4 è 5.

Ðèñ. 3. Òåìïåðàòóðíûå çàâèñèìîñòè ïîëÿðèçîâàííîñòè ïðè êðè-
ñòàëëèçàöèè è ïëàâëåíèè ÑÊÒÂ-1 äëÿ ðàçëè÷íûõ çíà÷åíèé ãðà-
äèåíòà òåìïåðàòóðû ∇T. 1 − T = 1,2·104 Ê/ì; 2 − T = 7,7·104 Ê/ì.

Èç ïðåäñòàâëåííûõ ãðàôèêîâ âèäíî, ÷òî è ïîëÿðèçîâàí-
íîñòü, è êîýôôèöèåíò ïîëÿðèçàöèè ó ÑÊÒÂ-1 âñåãäà áîëüøå,
÷åì ó ÷èñòîãî ÏÄÌÑ, ÷òî îáúÿñíÿåòñÿ áîëåå âûñîêîé ñêî-
ðîñòüþ êðèñòàëëèçàöèè ìîäèôèöèðîâàííîãî ïîëèìåðà. Òîò
ôàêò, ÷òî äëÿ ÑÊÒÂ-1 è ÏÄÌÑ ïðè íóëåâîì ãðàäèåíòå òåì-
ïåðàòóðû ïîëÿðèçàöèÿ P íå ðàâíà íóëþ (ñì. ðèñ. 5) ñâèäåòå-
ëüñòâóåò î íàëè÷èè ó êðèñòàëëè÷åñêîé ôàçû ïèðîýëåêòðè-
÷åñêèõ ñâîéñòâ. 

×àñòî äëÿ óâåëè÷åíèÿ ìîðîçîñòîéêîñòè êàó÷óêîâ èñïîëü-
çóþòñÿ ðàçëè÷íûå ñïîñîáû èçìåíåíèÿ ñòðîåíèÿ ïîëèìåðíîé

öåïè, ïðèâîäÿùèå ê ïîäàâëåíèþ êðèñòàëëèçàöèè â èñõîäíûõ
ìàòåðèàëàõ. Îäíîé èç íàèáîëåå íèçêèõ ñêîðîñòåé êðèñòàëëè-
çàöèè îáëàäàåò ïîëèìåòèëôåíèëñèëîêñàíîâûé êàó÷óê (ÏÌÔÑ)
[6]. Èññëåäîâàíèÿ ýòîãî ïîëèìåðà â ýêñïåðèìåíòàõ ïî ïðåä-
ëîæåííîé ìåòîäèêå [11] ïîêàçàëè íà òåðìîãðàììàõ ïîëÿðè-
çàöèîííûõ òîêîâ è òîêîâ ÒÑÄ îòñóòñòâèå ïðîöåññîâ, ñâÿçàí-
íûõ ñ äèïîëüíîé îðèåíòàöèåé â ýëåêòðè÷åñêîì è íåîäíîðîä-
íîì òåìïåðàòóðíîì ïîëÿõ.

Ðèñ. 4. Çàâèñèìîñòü ìàêñèìàëüíîé ïîëÿðèçîâàííîñòè Pmax îò
ãðàäèåíòà òåìïåðàòóðû ∇T ïðè êðèñòàëëèçàöèè: 1 − ÏÄÌÑ; 
2 − ÑÊÒÂ-1;    − êðèñòàëëèçàöèÿ;    − ïëàâëåíèå.

Ðèñ. 5. Çàâèñèìîñòü ìàêñèìàëüíîãî êîýôôèöèåíòà ïîëÿðèçàöèè
γmax îò ãðàäèåíòà òåìïåðàòóðû ∇T 1 − ÏÄÌÑ; 2 − ÑÊÒÂ-1.

Íà ðèñ. 6 ïðåäñòàâëåíû ïîëó÷åííûå ìåòîäîì äèýëåêòðè-
÷åñêîé ñïåêòðîñêîïèè òåìïåðàòóðíûå çàâèñèìîñòè äèýëåêò-
ðè÷åñêîé ïðîíèöàåìîñòè ε' è òàíãåíñà óãëà äèýëåêòðè÷åñêèõ
ïîòåðü tgδ äëÿ îáðàçöîâ ÏÄÌÑ. Ìàêñèìóì íà çàâèñèìîñòè
tgδ(T), íàáëþäàåìûé íà ÷àñòîòå 1 êÃö ïðè Ò = (178±1) Ê, ñî-
îòâåòñòâóåò ïðîöåññó ðàññòåêëîâûâàíèÿ ÏÌÔÑ. Ýôôåêòèâ-
íàÿ ýíåðãèÿ àêòèâàöèè ïðîöåññà äèïîëüíî-ñèãìåíòàëüíîé
ïîäâèæíîñòè, îïðåäåëåííàÿ èç çàâèñèìîñòåé lgfmax(1/T),
ðàâíà Ea = 193 Êäæ/ìîëü.. 

Ðèñ. 6. Òåìïåðàòóðíûå çàâèñèìîñòè tgδ è ε' äëÿ ÏÌÔÑ- êàó÷óêà
ïðè ÷àñòîòå ýëåêòðè÷åñêîãî ïîëÿ f = 1 êÃö.

Êàê âèäíî èç ñðàâíåíèÿ çàâèñèìîñòåé ε'(T) äëÿ ÏÄÌÑ [5]
è ÏÌÔÑ, ïîëîæåíèå ìàêñèìóìà ε', ñîîòâåòñòâóþùåå òåìïå-
ðàòóðå ñòåêëîâàíèÿ, ó ÏÌÔÑ ñìåùåíî íà ∆T = 20 K â ñòîðî-
íó áîëåå âûñîêèõ òåìïåðàòóð. Âìåñòå ñ òåì, ïðè òåìïåðàòóðå
âûøå òåìïåðàòóðû ñòåêëîâàíèÿ íà çàâèñèìîñòè ε'(T) äëÿ
ÏÌÔÑ íå îáíàðóæåíî äèýëåêòðè÷åñêîãî ãèñòåðåçèñà, ÷òî
óêàçûâàåò íà îòñóòñòâèå ôàçîâûõ ïåðåõîäîâ, ñâÿçàííûõ ñ êðè-
ñòàëëèçàöèåé ÏÌÔÑ.

Çàêëþ÷åíèå
Ýêñïåðèìåíòàëüíûå äàííûå óáåäèòåëüíî ïîêàçûâàþò, ÷òî

ðåãèñòðèðóåìûå ïîëÿðèçàöèîííûå ýôôåêòû ñâÿçàíû ñ ôàçî-
âûìè ïåðåõîäàìè ïåðâîãî ðîäà, à ââîäèìûå äåôåêòû â îñ-
íîâíóþ èëè áîêîâóþ öåïè ìîãóò ñóùåñòâåííî èçìåíÿòü ñêî-
ðîñòü êðèñòàëëèçàöèè.
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Ïîëèñóëüôîíû (ÏÑÔ) − ïðåäñòàâëÿþò ñîáîé áîëüøóþ
ãðóïïó òåïëîñòîéêèõ ïîëèìåðîâ êîíñòðóêöèîííîãî è äèýëå-
êòðè÷åñêîãî íàçíà÷åíèÿ, îáëàäàþùèõ êîìïëåêñîì âûñîêèõ
ìåõàíè÷åñêèõ ñâîéñòâ è ñîõðàíÿþùèõ ðàáîòîñïîñîáíîñòü â
øèðîêîì èíòåðâàëå òåìïåðàòóð [1]. Îíè íàõîäÿò ïðèìåíåíèå
â ðàçëè÷íûõ îòðàñëÿõ ïðîìûøëåííîñòè, êàê ñûðüå äëÿ âûñî-
êîêà÷åñòâåííûõ è îòâåòñòâåííûõ äåòàëåé. 

Íåïðåðûâíîå ðàçâèòèå ïðîèçâîäñòâà, à òàêæå âíåäðåíèå
íîâûõ òåõíîëîãèé ïðåäúÿâëÿåò âñå áîëåå âûñîêèå òðåáîâà-
íèÿ ê ïîëèìåðíûì ìàòåðèàëàì. Èñõîäÿ èç ýòîãî, ñòàíîâèòñÿ
íåîáõîäèìûì ïîëó÷åíèå ìàòåðèàëîâ ñ óëó÷øåííûìè ñâîé-
ñòâàìè, êîòîðûå áû îòâå÷àëè ñîâðåìåííûì çàïðîñàì è ìîãëè

ïåðåðàáàòûâàòüñÿ íåòðàäèöèîííûìè ñïîñîáàìè, â ÷àñòíî-
ñòè, óæå øèðîêî ïðèìåíÿþùèìèñÿ â íàøå âðåìÿ, ìåòîäàìè
3D ïå÷àòè. 

Íàèáîëåå äîñòóïíûì è ýôôåêòèâíûì ïóòåì ïîâûøåíèÿ
ñâîéñòâ ïîëèìåðíûõ ìàòåðèàëîâ ÿâëÿåòñÿ ïîëó÷åíèå êîìïî-
çèòîâ íà èõ îñíîâå ñ èñïîëüçîâàíèåì ðàçëè÷íûõ äîáàâîê êàê
îðãàíè÷åñêîãî, òàê è ìèíåðàëüíîãî ïðîèñõîæäåíèÿ [2]. Ïðè
ýòîì ìîæíî òàêæå äîñòè÷ü ñóùåñòâåííîãî óäåøåâëåíèÿ äî-
ðîãîñòîÿùèõ òåðìîïëàñòîâ, ê êîòîðûì îòíîñèòñÿ è ÏÑÔ. 

Ñ öåëüþ âûÿâëåíèÿ íàèáîëåå ýôôåêòèâíîãî òèïà íàïîëíè-
òåëÿ áûëè ïîëó÷åíû è èññëåäîâàíû êîìïîçèòíûå ìàòåðèàëû
íà îñíîâå ÏÑÔ. Â êà÷åñòâå ïîëèìåðíîé ìàòðèöû èñïîëüçî-

Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ãðàíòà "Òî÷êè ðîñòà"
Âîðîíåæñêîãî ãîñóäàðñòâåííîãî ëåñîòåõíè÷åñêîãî óíèâåð-
ñèòåòà çà 2017 ãîä.
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è îïðåäåëåíèå âîçìîæíîñòè ïðèìåíåíèÿ êîìïîçèòîâ íà èõ îñíîâå â 3D ïå÷àòè
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Â ðàáîòå ïðèâåäåíû ðåçóëüòàòû èññëåäîâàíèÿ âëèÿíèÿ íàïîëíèòåëåé ìèíåðàëüíîãî è îðãàíè÷åñêîãî ïðîèñõîæäåíèÿ íà ìåõàíè÷åñêèå
ñâîéñòâà ïîëèñóëüôîíà íà îñíîâå 4,4'-äèãèäðîêñèäèôåíèëà è 4,4'-äèõëîðäèôåíèëñóëüôîíà. Ïîêàçàíî, ÷òî ââåäåíèå æåñòêèõ íàïîëíèòåëåé
ñîïðîâîæäàåòñÿ ïîâûøåíèåì ìîäóëÿ óïðóãîñòè è ñíèæåíèåì ïëàñòè÷íîñòè ïîëèìåðíîé ìàòðèöû, ïðè ýòîì èíòåíñèâíîñòü óêàçàííûõ
ýôôåêòîâ çàâèñèò îò êîíöåíòðàöèè, ôîðìû è ðàçìåðîâ ÷àñòèö ââîäèìûõ äîáàâîê. Âûÿâëåíî, ÷òî êîìïîçèòû ñ èñïîëüçîâàíèåì òàëüêà è
äèñêðåòíûõ óãëåðîäíûõ âîëîêîí õàðàêòåðèçóþòñÿ áîëåå âûñîêèìè ìåõàíè÷åñêèìè ñâîéñòâàìè, îäíàêî íàèáîëüøóþ òåõíîëîãè÷íîñòü â
êà÷åñòâå ìàòåðèàëîâ äëÿ 3D ïå÷àòè ìåòîäîì FDM, íà äàííîì ýòàïå èññëåäîâàíèé, ïîêàçûâàþò òàëüêîíàïîëíåííûå êîìïîçèòû.

Êëþ÷åâûå ñëîâà: ïîëèñóëüôîí, êîìïîçèöèîííûå ìàòåðèàëû, òàëüê, óãëåðîäíûå âîëîêíà, 3D ïå÷àòü.

Research of influence of fillers different nature on the properties of polysulfone and the definition of possibility of applying
the composites on their base in the 3D printing

The results of studies of the effect of excipients mineral and organic origin of the mechanical properties of polysulfone based on 4,4'-dihydroxy-
diphenyl and 4,4'-dichlordiphenylsulfone. It has been shown that the introduction of hard fillers is accompanied by increased modulus and reduced duc-
tility of the polymer matrix, the intensity of these effects depends on the concentration, shape and particle size additives. It was revealed that the com-
posites with talc and discrete carbon fibers are characterized by higher mechanical properties. Their test as materials for FDM 3D printing method
shows the highest suitability composites with talk for this technology.

Keywords: polysulfone, composite materials, talc, carbon fibers, 3D printing.
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