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Ó ðîáîò³ ðîçãëÿíóò³ îñíîâè òåõíîëîã³¿ ïåðåðîáëåííÿ ôòîðïîë³ìåð³â ó âèðîáè òà
âèêëàäåí³ îñíîâí³ îïåðàö³¿, ÿê³ ïðîâîäÿòüñÿ íà êîæíîìó îêðåìîìó òåõíîëîã³÷íî-
ìó åòàï³ ¿õ ïåðåðîáëåííÿ. Äîâåäåíî, ùî ï³äãîòîâ÷èé åòàï ïåðåðîáëåííÿ ôòîðïî-
ë³ìåð³â ó âèðîáè ñóòòºâî âïëèâàº íà ÿê³ñòü îòðèìàíèõ âèðîá³â òà ¿õ ñîá³âàðò³ñòü.
Íàâåäåí³ ñòðóêòóðí³ ôîðìóëè äîñë³äæóâàíèõ ôòîðïîë³ìåð³â. Ç ìåòîþ âñòàíîâëåí-
íÿ ãðàíè÷íîãî òèñêó ïðè áðèêåòóâàíí³ ïðîâåäåíî ãðàíóëîìåòðè÷íèé àíàë³ç ïðåñ-
ïîðîøê³â ïîë³òåòðàôòîðåòèëåíó, êîïîë³ìåðó òåòðàôòîðåòèëåíó ç åòèëåíîì ³ ïî-
ë³â³í³ë³äåíôòîðèäó. Çã³äíî ç ðåçóëüòàòàìè äîñë³äæåíü îñíîâíèé ðîçì³ð ÷àñòèíîê
ïîë³òåòðàôòîðåòèëåíó 20–30 ìêì, êîïîë³ìåðó òåòðàôòîðåòèëåíà ç åòèëåíîì –
2 ìêì òà ïî-ë³â³í³ë³äåíôòîðèäó – 5–10 ìêì. Öå ñâ³ä÷èòü ïðî òå, ùî ö³ ïîë³ìåðè
ïîâèíí³ äîáðå áðèêåòóâàòèñÿ ïðè â³äíîñíî íåâåëèêèõ òèñêàõ äî 50 ÌÏà. Âèçíà-
÷åí³ îïòèìàëüí³ òåõíîëîã³÷í³ ïàðàìåòðè ïðè áðèêåòóâàíí³ ïðåñ-ïîðîøê³â òàê³ ÿê,
òèñê òà ÷àñ âèòðèìêè ï³ä òèñêîì. Ðîçãëÿíóòî ¿õ âïëèâ íà ì³öí³ñí³ âëàñòèâîñò³
áðèêåòîâàíèõ ìàòåð³àë³â íà îñíîâ³ ôòîðïîë³ìåð³â. Âèçíà÷åíî, ùî äëÿ äîñë³äæå-
íèõ ïðåñ-ïîðîøê³â íà îñíîâ³ ôòîðïîë³ìåð³â îïòèìàëüíèé òèñê áðèêåòóâàííÿ òà
÷àñ âèòðèìóâàííÿ ï³ä òèñêîì ñêëàäàþòü 25–30 ÌÏà òà 60–90 ñ, â³äïîâ³äíî.

Êëþ÷îâ³ ñëîâà: ôòîðïîë³ìåðè, áðèêåòóâàííÿ, ãóñòèíà, ïîë³òåòðàôòîðåòèëåí, êîïî-
ë³ìåð òåòðàôòîðåòèëåíó ç åòèëåíîì, ïîë³â³í³ë³äåíôòîðèä.
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Âñòóï
Ñó÷àñíà òåõí³êà ïðàêòè÷íî íå ìîæå ³ñíóâàòè

áåç âèêîðèñòàííÿ ïîë³ìåð³â. ¯õ â³äð³çíÿþòü â³ä
³íøèõ ìàòåð³àë³â â³äíîñíî âèñîêèé ð³âåíü ô³çè-
êî-ìåõàí³÷íèõ ³ òåïëîô³çè÷íèõ âëàñòèâîñòåé,
ï³äâèùåíà õ³ì³÷íà ñò³éê³ñòü, ìîæëèâ³ñòü ðîáîòè ó
âóçëàõ òåðòÿ áåç òà ³ç çìàùóâàííÿì òîùî [1–4].
Äî îäíèõ ³ç íàéá³ëüø ðîçïîâñþäæåíèõ ïîë³ìåð³â,
ÿê³ âèêîðèñòîâóþòüñÿ ó âóçëàõ ìàøèí ³ ìåõàí³çì³â,
ìîæíà â³äíåñòè ôòîðïîë³ìåðè.

Ôòîðïîë³ìåðè ÿâëÿþòü ñîáîþ ãðóïó ïî-
ë³ìåð³â, ùî ìàþòü íèçêó óí³êàëüíèõ âëàñòèâî-
ñòåé. Çà ñâîºþ õ³ì³÷íîþ òà òåðì³÷íîþ ñò³éê³ñòþ
âîíè º îäíèìè ç íàéá³ëüø ñò³éêèõ ïîë³ìåð³â (íå
ðîçêëàäàþòüñÿ òà íå íàáóõàþòü ï³ä ä³ºþ á³ëüøîñò³
àêòèâíèõ ñåðåäîâèù ³ çáåð³ãàþòü ñâîþ õ³ì³÷íó
ñòðóêòóðó ïðè òåìïåðàòóðàõ äî 4400C) [5,6]. Ôòîð-
ïîë³ìåðè òàêîæ ìàþòü äîñèòü âèñîêèé ð³âåíü òðè-

áîëîã³÷íèõ âëàñòèâîñòåé; òîìó âèðîáè ç íèõ çíàé-
øëè øèðîêå ðîçïîâñþäæåííÿ ó âóçëàõ òåðòÿ òà
ãåðìåòèçàö³¿ òåõíîëîã³÷íîãî îáëàäíàííÿ, ÿê³ ïðà-
öþþòü áåç òà ³ç çìàùóâàííÿì ïðè ä³¿ äîñèòü âè-
ñîêîãî ð³âíÿ íàâàíòàæåíü òà òåìïåðàòóð â àãðå-
ñèâíèõ òà àáðàçèâíèõ ñåðåäîâèùàõ [7–9].

Ôòîðïîë³ìåðè ïåðåðîáëÿþòüñÿ ó âèðîáè íà-
ñòóïíèìè ìåòîäàìè [6]: ñï³êàííÿ, êîìïðåñ³éíå
ïðåñóâàííÿ ó ôîðìàõ ³ç ï³ä³ãð³âîì, ëèòòÿ ï³ä òèñ-
êîì, åêñòðóç³ÿ.

Âèñîêîïðîäóêòèâí³ ìåòîäè ëèòòÿ ï³ä òèñêîì
òà åêñòðóç³ÿ âèêîðèñòîâóþòüñÿ ó á³ëüøîñò³ âè-
ïàäê³â äëÿ îäåðæàííÿ âèðîá³â ³ç ôòîðïîë³ìåð³â
íà ìàñîâèõ òà ñåð³éíèõ âèðîáíèöòâàõ, ùî º îïòè-
ìàëüíèì ç òî÷êè çîðó âèòðàò òà ïðèáóòê³â. Îäíàê
äîñèòü âèñîêà ñîá³âàðò³ñòü îáëàäíàííÿ (ëèòòºâ³
ìàøèíè òà åêñòðóäåðè) òà îñíàùåííÿ äî íèõ
(ëèòòºâ³ ôîðìè, åêñòðóç³éí³ ãîëîâêè òîùî) îáìå-
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æóþòü âèêîðèñòàííÿ òàêèõ ìåòîä³â ïåðåðîáëåííÿ
ó âèðîáè íà îäèíè÷íèõ âèðîáíèöòâàõ, ùî àêòóà-
ë³çóº âèêîðèñòàííÿ â³äíîñíî íèçüêîïðîäóêòèâíèõ
ìåòîä³â ïåðåðîáêè ôòîðïîë³ìåð³â ó âèðîáè, à ñàìå
ñï³êàííÿ òà êîìïðåñ³éíîãî ïðåñóâàííÿ ó ôîðìàõ
³ç ï³ä³ãð³âîì [10].

Òåõíîëîã³÷íèé ïðîöåñ âèãîòîâëåííÿ âèðîá³â
³ç ôòîðïîë³ìåð³â ðîçä³ëÿºòüñÿ íà 3 îñíîâí³ åòàïè
[11]: ï³äãîòîâ÷èé, îñíîâíèé, çàâåðøàëüíèé.

Íà ï³äãîòîâ÷îìó åòàï³ â³äáóâàþòüñÿ îïåðàö³¿
ïîäð³áíåííÿ äèñïåðñíîãî ïîë³ìåðó òà áðèêåòóâàí-
íÿ. Ïðè ïîäð³áíåíí³ â³äáóâàºòüñÿ ðóéíóâàííÿ àã-
ëîìåðàò³â âèõ³äíèõ êîìïîíåíò³â ôòîðïîë³ìåð³â ÷è
êîìïîçèö³é íà ¿õ îñíîâ³ ³ç â³äáîðîì íåîáõ³äíî¿
ôðàêö³¿ ïîë³ìåðó, íàïîâíþâà÷³â òîùî. Ïðè áðè-
êåòóâàíí³ â³äáóâàºòüñÿ îäåðæàííÿ ñóö³ëüíèõ áðè-
êåò³â ³ç ôòîðïîë³ìåð³â ÷è ïîë³ìåðíèõ êîìïîçèö³é
íà ¿õ îñíîâ³ äëÿ ïîêðàùåííÿ òåõíîëîã³÷íîñò³ ïðè
ïåðåðîáö³ ¿õ ó âèðîáè.

Íà îñíîâíîìó åòàï³ â³äáóâàºòüñÿ ïðîöåñ áåç-
ïîñåðåäíüîãî ïåðåðîáëåííÿ ôòîðïîë³ìåð³â ó âè-
ðîáè ç âèñîêîåëàñòè÷íîãî ÷è â’ÿçêîòåêó÷îãî ñòàí³â.

Çàâåðøàëüíèé åòàï ñêëàäàºòüñÿ ³ç îïåðàö³é
ïðèäàííÿ îäåðæàíèì âèðîáàì ³ç ôòîðïîë³ìåð³â
íåîáõ³äíî¿ (çàäàíî¿ ó òåõí³÷í³é äîêóìåíòàö³¿) ãåî-
ìåòðè÷íî¿ ôîðìè òà øîðñòêîñò³ (âèäàëåííÿ ëèâ-
íèê³â, ìåõàí³÷íå îáðîáëåííÿ ïîâåðõîíü òîùî).

Ñë³ä â³äì³òèòè, ùî äîñèòü ñóòòºâèé âíåñîê
ó òåõíîëîã³÷í³ñòü ïðîöåñó ïåðåðîáëåííÿ ôòîðïî-
ë³ìåð³â ó âèðîáè âíîñèòü ï³äãîòîâ÷èé åòàï [12],
çîêðåìà îïåðàö³ÿ áðèêåòóâàííÿ.

Áðèêåòóâàííÿ – öå îïåðàö³ÿ ³ç ôîðìóâàííÿ
ôòîðïîë³ìåðó ÷è ïîë³ìåðíèõ êîìïîçèò³â íà éîãî
îñíîâ³, ÿê³ ìàþòü âèãëÿä ïîðîøê³â àáî âîëîêîí, ó
îäíîð³äí³ çà ìàñîþ òà ôîðìîþ çàãîòîâêè. Âèêîðèñ-
òàííÿ áðèêåò³â ³ç ïîë³ìåð³â, ÿê ³ç ³íøèõ ìàòåð³àë³â,
ìàº íèçêó ïåðåâàã ïåðåä íå áðèêåòîâàíèìè [13]:

– çàì³íÿº äîçóâàííÿ çà îá’ºìîì àáî çà ìà-
ñîþ íà ïîøòó÷íå;

– ïîêðàùóº óìîâè ïîïåðåäíüîãî ï³ä³ãð³âó;
– çìåíøóº ðîçì³ðè êàìåð çàâàíòàæåííÿ ó

ôîðì³ äëÿ ïåðåðîáêè.
Âñå öå äîçâîëÿº çìåíøèòè âèòðàòè ÷àñó íà

âèãîòîâëåííÿ âèðîá³â ³ç ôòîðïîë³ìåð³â òà ïîêðà-
ùóº óìîâè ïðàö³, ùî çíà÷íî ï³äâèùóº ð³âåíü òåõ-
íîëîã³÷íîñò³ ïðè ïåðåðîáëåíí³ ¿õ ó âèðîáè. Òîìó
àêòóàëüíèì ïèòàííÿì º âèçíà÷åííÿ îïòèìàëüíèõ
ïàðàìåòð³â òàáëåòóâàííÿ ïðè ïåðåðîáö³ ôòîðïîë³-
ìåð³â ó âèðîáè.

Ìåòîäèêà åêñïåðèìåíòó
Îá’ºêòè äîñë³äæåíü
ßê îá’ºêòè äîñë³äæåíü áóëè îáðàí³ ôòî-

ðîâì³ñí³ ïîë³ìåðè: ïîë³òåòðàôòîðåòèëåí, êîïîë³-
ìåð òåòðàôòîðåòèëåíà ç åòèëåíîì, ïîë³â³í³ë³äåí-
ôòîðèä (ðèñ. 1).

   
а б в 

Ðèñ. 1. Ñòðóêòóðí³ ôîðìóëè äîñë³äæåíèõ ôòîðïîë³ìåð³â:

à – ïîë³òåòðàôòîðåòèëåí; á – êîïîë³ìåð òåòðàôòîðåòèëåíà

ç åòèëåíîì; â – ïîë³â³í³ë³äåíôòîðèä

Ó âèõ³äíîìó âèãëÿä³ äîñë³äæåí³ ôòîðïîë³-
ìåðè ÿâëÿþòü ñîáîþ äð³áíîäèñïåðñí³ ïîðîøêè
á³ëîãî êîëüîðó ³ç íàñèïíîþ ù³ëüí³ñòþ 0,35–
0,50 ã/ñì3.

Ìåòîäè äîñë³äæåíü
Ãðàíóëîìåòðè÷íèé àíàë³ç ðîçì³ð³â âèõ³äíèõ

÷àñòèíîê ôòîðïîë³ìåð³â âèêîíóâàëè çã³äíî ³ç ñòàí-
äàðòîì ISO 13322-1(2):2021. Äëÿ îäåðæàííÿ ì³êðî-
ôîòîãðàô³é ÷àñòèíîê âèêîðèñòîâóâàëè îïòè÷íèé
ì³êðîñêîï Carl Zeiss Jena Ergaval, ÿêèé îáëàäíàíî
öèôðîâèì îêóëÿðîì SCOPETEK DEM-130
(1.3MP). Ôîòîãðàô³¿ áðèêåò³â ³ç ôòîðïîë³ìåð³â
îòðèìóâàëè çà äîïîìîãîþ ôîòîêàìåðè Canon
DS126271.

Ù³ëüí³ñòü áðèêåò³â ³ç ïîë³ìåð³â òà ÏÊÌ íà
¿õ îñíîâ³ âèçíà÷åíî â³äïîâ³äíî äî ISO 1183 çà
äîïîìîãîþ âèì³ðþâàëüíî-çâàæóâàëüíîãî ìåòîäó
íà àíàë³òè÷íèõ âàãàõ ÂËÐ-200.

Áðèêåòè îäåðæóâàëè ó ôîðìàõ äëÿ áðèêåòó-
âàííÿ ³ç ä³àìåòðîì ôîðìóþ÷î¿ ïîðîæíèíè 10 ìì
íà ã³äðàâë³÷íîìó ïðåñ³ ³ç çóñèëëÿì ïðåñóâàííÿ  5 ò.

Ðåçóëüòàòè òà îáãîâîðåííÿ
Îäí³ºþ ³ç îñíîâíèõ õàðàêòåðèñòèê, ÿêà âïëè-

âàº íà ìîæëèâ³ñòü áðèêåòóâàííÿ ïîë³ìåð³â, º ðîç-
ì³ðè ¿õ åëåìåíòàðíèõ ÷àñòèíîê. Òàê, â³äîìî [14],
ùî ìàòåð³àëè ³ç ðîçì³ðàìè ìåíøå 200 ìêì äîáðå
áðèêåòóþòüñÿ ïðè òèñêàõ äî 50 ÌÏà. Òîìó äî-
ö³ëüíî âèçíà÷èòè ðîçì³ðè ÷àñòèíîê äîñë³äæåíèõ
ïîë³ìåð³â (ðèñ. 2).

Â³äïîâ³äíî äî ðåçóëüòàò³â çä³éñíåíèõ äîñë³-
äæåíü îñíîâíèé ðîçì³ð ÷àñòèíîê ïîë³òåòðàôòîðå-
òèëåíó ñòàíîâèòü 20–30 ìêì, êîïîë³ìåðó òåòðà-
ôòîðåòèëåíà ç åòèëåíîì – 2 ìêì òà ïîë³â³í³ë³äåí-
ôòîðèäó – 5–10 ìêì. Âñå öå ñâ³ä÷èòü ïðî òå, ùî
ö³ ïîë³ìåðè ïîâèíí³ äîáðå áðèêåòóâàòèñÿ ïðè
â³äíîñíî íåâåëèêèõ òèñêàõ äî 50 ÌÏà. [10].

Äî îñíîâíèõ òåõíîëîã³÷íèõ ïàðàìåòð³â ïðî-
öåñó ïåðåðîáëåííÿ ôòîðïîë³ìåð³â ó âèðîáè íà
ñòàä³¿ áðèêåòóâàííÿ â³äíîñÿòüñÿ òèñê áðèêåòóâàí-
íÿ (Ðá) òà ÷àñ (tá) âèòðèìêè ï³ä òèñêîì [12]. Âèá³ð
¿õ îïòèìàëüíèõ çíà÷åíü ³ º îñíîâíèì çàâäàííÿì
äàíî¿ ðîáîòè. Ïðè íåäîñòàòíüîìó òèñêó òà ÷àñó
âèòðèìêè íå âäàºòüñÿ îäåðæàòè ñóö³ëüíèé áðèêåò
(ðèñ. 3â), ÿêèé ðóéíóºòüñÿ, ÿê ïðè áðèêåòóâàíí³
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ìàêñèìàëüí³ çíà÷åííÿ ù³ëüíîñò³. Â³äîìî [15], ùî
íàéá³ëüø ù³ëüí³ ìàòåð³àëè º íàéì³öí³øèìè. Ðå-
çóëüòàòè çàëåæíîñò³ ù³ëüíîñò³ áðèêåò³â ³ç ôòîð-
ïîë³ìåð³â â³ä òèñêó áðèêåòóâàííÿ íàâåäåí³ íà
ðèñ. 4.

Ðèñ. 2. Ãðàíóëîìåòðè÷íèé ñêëàä ôòîðïîë³ìåð³â:

à – ïîë³òåòðàôòîðåòèëåí; á – êîïîë³ìåðó

òåòðàôòîðåòèëåíà ç åòèëåíîì; â – ïîë³â³í³ë³äåíôòîðèä

(ðèñ. 3à), òàê ³ ó ïðîöåñ³ ïîäàëüøî¿ ïåðåðîáêè
(ðèñ. 3á).

Òîìó âàæëèâî âèçíà÷èòè îïòèìàëüí³ çíà-
÷åííÿ òèñêó ïðè áðèêåòóâàíí³ òà ÷àñó âèòðèìêè
ï³ä òèñêîì ç òî÷êè çîðó îäåðæàííÿ ñóö³ëüíîãî
áðèêåòó òà âèòðàòè ì³í³ìàëüíèõ ðåñóðñ³â.
Ñóö³ëüí³ñòü áðèêåò³â ó äàí³é ðîáîò³ âèçíà÷àºòüñÿ
íåïðÿìèì ìåòîäîì ïî çíà÷åííÿì ¿õ ù³ëüíîñò³.
Â³äïîâ³äíî äî öüîãî ñóö³ëüíèì ìîæíà ââàæàòè
áðèêåò, ÿêèé ìàº áëèçüê³ äî ìàêñèìàëüíîãî ÷è

Ðèñ. 3. Áðèêåòè ³ç ôòîðïîë³ìåðó: à – çðóéíîâàíèé â

ïðîöåñ³ áðèêåòóâàííÿ, á– çàâàíòàæåííÿ ó ïðåñ-ôîðìó ³ç

ï³ä³ãð³âîì, â – ñóö³ëüíèé áðèêåò

Ðèñ. 4. Çàëåæí³ñòü ù³ëüíîñò³ áðèêåò³â â³ä òèñêó

áðèêåòóâàííÿ ïðåñ-ïîðîøê³â íà îñíîâ³ ôòîðïîë³ìåð³â:

1 – ïîë³òåòðàôòîðåòèëåí; 2 – êîïîë³ìåð òåòðàôòîðåòèëåíà

ç åòèëåíîì; 3 – ïîë³â³í³ë³äåíôòîðèä.

×àñ âèòðèìêè ï³ä òèñêîì 60 ñ

Â³äïîâ³äíî äî îòðèìàíèõ ðåçóëüòàò³â
(ðèñ. 4) ìîæíà ñòâåðäæóâàòè, ùî äëÿ âñ³õ äîñë³-
äæåíèõ ìàòåð³àë³â ³ç ï³äâèùåííÿì òèñêó áðèêå-
òóâàííÿ ñïîñòåð³ãàºòüñÿ çá³ëüøåííÿ çíà÷åíü
ù³ëüíîñò³ áðèêåò³â. Öå ïîâ’ÿçàíî ³ç ïåðåðîçïîä³-
ëîì ÷àñòèíîê ïðåñ ïîðîøêó â îá’ºì³ ôîðìóþ÷î¿
ïîðîæíèíè ïðåñ-ôîðìè ³ ç ¿õ äåÿêèì äåôîðìó-
âàííÿì. Ñë³ä â³äì³òèòè, ùî ³íòåíñèâí³ñòü
çá³ëüøåííÿ ù³ëüíîñò³ ç³ çá³ëüøåííÿì òèñêó áðè-
êåòóâàííÿ çìåíøóºòüñÿ. ̄ ¿ ìàêñèìàëüí³ çíà÷åííÿ
äîñÿãàþòüñÿ ó ìåæ³ äîñë³äæåíèõ òèñê³â â³ä 10 äî
20 ÌÏà. Ïðè ïîäàëüøîìó çá³ëüøåíí³ òèñêó áðè-
êåòóâàííÿ ³íòåíñèâí³ñòü çðîñòàííÿ ù³ëüíîñò³ áðè-
êåò³â çíà÷íî çìåíøóºòüñÿ ³ ¿¿ çíà÷åííÿ ñòàá³ë³çó-
þòüñÿ, ùî ñâ³ä÷èòü ïðî äîñÿãíåííÿ ìàêñèìàëüíî
ìîæëèâèõ çíà÷åíü ù³ëüíîñò³ áðèêåò³â ïðè óìî-
âàõ ïðîâåäåííÿ åêñïåðèìåíòó. Â³äïîâ³äíî äî îò-
ðèìàíèõ ðåçóëüòàò³â äëÿ âñ³õ äîñë³äæåíèõ ïðåñ-
ïîðîøê³â íà îñíîâ³ ôòîðïîë³ìåð³â ìîæíà ðåêî-
ìåíäóâàòè îïòèìàëüíèé òèñê áðèêåòóâàííÿ â
³íòåðâàë³ 25–30 ÌÏà. Öå îáóìîâëåíî, ç îäíîãî
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áîêó, ïðàêòè÷íî ìàêñèìàëüíèìè çíà÷åííÿìè
ù³ëüíîñò³, à, ç ³íøîãî, – åêîíîì³÷íîþ äîö³ëü-
í³ñòþ, ÿêà ïîâ’ÿçàíà ³ç âèêîðèñòàííÿì äîäàòêîâî¿
åíåðã³¿ ïðè áðèêåòóâàíí³ äëÿ ñòâîðåííÿ á³ëüøèõ
òèñê³â.

Ðåçóëüòàòè äîñë³äæåíü âïëèâó ÷àñó âèòðè-
ìóâàííÿ ï³ä òèñêîì áðèêåò³â ç³ ôòîðïîë³ìåð³â íà-
âåäåí³ íà ðèñ. 5.

òåòðàôòîðåòèëåíà ç åòèëåíîì – 1–5 ìêì òà ïî-
ë³â³í³ë³äåíôòîðèäó – 5–10 ìêì. Çà ðåçóëüòàòàìè
äîñë³äæåííÿ ï³ä³áðàí³ ìàêñèìàëüí³ çíà÷åííÿ  òèñêó
ïðè ¿õ áðèêåòóâàíí³, ÿê³ äîð³âíþþòü 50 ÌÏà.

Âèçíà÷åíî îïòèìàëüíèé òèñê ïðè áðèêåòó-
âàíí³ äîñë³äæåíèõ ôòîðïîë³ìåð³â. Òàê, äëÿ
äîñë³äæóâàíèõ ïðåñ-ïîðîøê³â îïòèìàëüí³ çíà÷åííÿ
òèñêó ïðè áðèêåòóâàííÿ çíàõîäÿòüñÿ â ³íòåðâàë³
25–30 ÌÏà.

Âèçíà÷åíî îïòèìàëüíèé ÷àñ âèòðèìóâàííÿ
ï³ä òèñêîì ïðè áðèêåòóâàíí³ äîñë³äæåíèõ ôòîð-
ïîë³ìåð³â. Çã³äíî ç îòðèìàíèìè ðåçóëüòàòàìè îïòè-
ìàëüíèé ÷àñ âèòðèìóâàííÿ ï³ä òèñêîì ïðè áðè-
êåòóâàíí³ äëÿ äîñë³äæóâàíèõ ôòîðïîë³ìåð³â
äîð³âíþº 60–90 ñ.
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ï³ä òèñêîì ïðåñ-ïîðîøê³â íà îñíîâ³ ôòîðïîë³ìåð³â:

1 – ïîë³òåòðàôòîðåòèëåí; 2 – êîïîë³ìåð òåòðàôòîðåòèëåíà

ç åòèëåíîì; 3 – ïîë³â³í³ë³äåíôòîðèä.

Òèñê áðèêåòóâàííÿ 20 ÌÏà

Â³äïîâ³äíî äî îòðèìàíèõ ðåçóëüòàò³â
(ðèñ. 5) ù³ëüí³ñòü áðèêåò³â çá³ëüøóºòüñÿ ³ç çðî-
ñòàííÿì ÷àñó âèòðèìêè ¿õ ï³ä òèñêîì. Ïðè öüîìó
³ç çá³ëüøåííÿì ÷àñó âèòðèìêè ï³ä òèñêîì ³íòåí-
ñèâí³ñòü çá³ëüøåííÿ ù³ëüíîñò³ áðèêåò³â çìåí-
øóºòüñÿ. Ñâî¿õ ìàêñèìàëüíèõ çíà÷åíü ù³ëüí³ñòü
äîñÿãàº ïî÷èíàþ÷è ç 60 ñåêóíä âèòðèìêè. Ïðè
ïîäàëüøîìó çá³ëüøåíí³ ÷àñó âèòðèìóâàííÿ ï³ä
òèñêîì âîíà íåçíà÷íî çðîñòàº.

Çã³äíî ç îòðèìàíèìè ðåçóëüòàòàìè äëÿ âñ³õ
äîñë³äæåíèõ ïðåñ-ïîðîøê³â íà îñíîâ³ ôòîðïîë³-
ìåð³â ÿê îïòèìàëüíèé ÷àñ âèòðèìóâàííÿ ï³ä
òèñêîì ïðè áðèêåòóâàíí³ ìîæíà ðåêîìåíäóâàòè
60–90 ñ. Öå ïîÿñíþºòüñÿ ïðàêòè÷íî ìàêñèìàëü-
íèìè çíà÷åííÿìè ù³ëüíîñò³ áðèêåò³â, ùî áóëè
äîñÿãíóò³, à òàêîæ îïòèìóìîì ç òî÷êè çîðó
åíåðãîâèòðàò íà áðèêåòóâàííÿ.

Â³äïîâ³äíî äî çä³éñíåíèõ äîñë³äæåíü îïòè-
ìàëüíèìè çíà÷åííÿìè òèñêó áðèêåòóâàííÿ òà ÷àñó
âèòðèìóâàííÿ áðèêåò³â ï³ä òèñêîì º 25–30 ÌÏà
òà 60–90 ñ, â³äïîâ³äíî. Ïðè öèõ ïàðàìåòðàõ ïåðå-
ðîáëåííÿ íàìè áóëè îäåðæàí³ ñóö³ëüí³ áðèêåòè,
ÿê³ íå ðóéíóþòüñÿ â ïðîöåñ³ ïåðåðîáëåííÿ ¿õ ó
âèðîáè.
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DETERMINATION OF OPTIMAL TECHNOLOGICAL
PARAMETERS OF FLUOROPOLYMER BRIQUETTING

I.I. Pikula, O.S. Kabat *

Ukrainian State University of Chemical Technology, Dnipro,
Ukraine
* e-mail: Amber_UDHTU@i.ua

The paper discusses the fundamentals of processing
fluoropolymers into products and outlines the main operations
carried out at each individual technological stage of their processing.
It is proven that the preparatory stage of processing fluoropolymers
into products significantly affects the quality of the resulting
products and their cost. To establish the maximum pressure during
briquetting, a granulometric analysis of press powders of
polytetrafluoroethylene, copolymer of tetrafluoroethylene with
ethylene, and polyvinylidene fluoride was conducted. According
to the research results, the main particle size of
polytetrafluoroethylene is 20–30 µm, for the copolymer of
tetrafluoroethylene with ethylene it is 2 µm, and for
polyvinylidene fluoride it is 5–10 µm. This indicates that these
polymers should briquette well at relatively low pressures up to
50 MPa. The optimal technological parameters for briquetting
press powders such as pressure and holding time under pressure
were determined. Their influence on the strength properties of
briquetted materials based on fluoropolymers is discussed. It was
determined that for the investigated press powders based on
fluoropolymers, the optimal briquetting pressure and holding time
under pressure are 25–30 MPa and 60–90 s, respectively.

Keywords: fluoropolymers; briquetting; density;
polytetrafluoroethylene; copolymer of tetrafluoroethylene with
ethylene; polyvinylidene fluoride.
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