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BJAUAHUE TEXHOJOI'MYECKUX ®PAKTOPOB

HA PEOJIOTMYECKHUE U TEILJIO®U3NYECKUE CBOMCTBA
MOJIMAMMJIA 6, MOJIUPUIIUPOBAHHOT'O TOBABKOM
AIINPATUYECKOI'O ITOJIMKETOHA

10. M. KPBOI'Y3", B. H. YCOBA

MHucTUTyT MEXaHUKH MeTaJuIoNnoauMepHbIX cucteM uMenn B. A. benoro HAH Benapycwu, yi. Kuposa, 32a, 246050, r. 'omens, benapycs

Leny cmamovu — usyyenue IUAHUA MEXHOIOLUYECKUX PEAHCUMOB IKCIMPY3UU HA peono2uyeckue u men-
noghusuueckue ceoticmsa 1146, moouguyuposarnnozo 0odasxou anugpamuyeckoeo noaukemona (AIIK).

Moougpuyuposanue I146 oobasxoii AIIK npouzeoounocs 8 08yxuinekogom skcmpyoepe « TSSK-35/40».
Temnepamypubviii pescum 8 OCHOBHbIX 30HAX CMEWEHUS MAMEPUATLHO20 YUIUHOPA IKCMPYOepa apbUuposalu
om 225 °C 0o 230 °C. HYacmoma 8pawjenus wiHeKkos (vy,) npu 3mom usmensanacey 6 npeoeiax om 300 oo6/mun
00 550 06/mun. Konyenmpayusa AIIK 6 obveme I1A6 cocmasnsana 3,0 mac.%.

Yemanoeneno, umo cmewenue 6 pacnnase 11A6 ¢ 3 mac.% AIIK npugooum K nOxy4yeHuro KOHEYHOU
Komno3uyuu, obradaioujeti noHudicenHvimu 601ee yem 6 60 pas snauenuamu ITP no cpagnenuro ¢ ucxoouvim
1146. C ysenuuenuem memnepamypol sxcmpyzuu na 5 °C suavenusn IITP ona 1146, codepocaweco 3 mac.%
AIIK, cnuxcaromea 6 1,4 pasa. [anunvie agpghexmor 00ycrosnensvt 83aumooeiicmeusimu, KOmopbwie peanu3yiom-
Csl ¢ yyacmuem ROJAPHBIX PYHKYUOHATbHBIX 2DYRN, 6X00auumu 8 cocmas makpomonexyn IA6 u AIIK.

Iokasarno, umo c ygeauuenuem v, om 300 06/mun 00 550 06/mun npu nocmosauHol memnepamype 3Kc-
mpy3uu 3uavenus ITP ona ITA6/AIIK eospacmarom om 1,4 2/10 mun 0o 5,7 2/10 mun, umo ceudemenbcmey-
em 0 CHUdICeHUU UHMEHCUBHOCIMU 83AUMOOCTICINBUL MeNHCOY NOTUMEPHBIMU KOMIOHEHMAMU.

B pezynbmame uccredosanuii 6110 0OHAPYICEHO, YMO C NOBBIUEHUEM MEMNePamypbl IKCMpY3uu Ha
5 °C ona moouguyuposannoeo I[1A6 naubonee cywecmeeHHble USMEHEHUs NPemepnedaron SHMaitbnuu niaé-
nenust AHp, u kpucmannusayuu AH,y, umo nposgisiemcs 6 3amemuom chudicenuu ux snauenuti na 7,89 [oc/e u
4,09 /lnc/e coomeemcmeenno. C ygenuuenuem vy, 3uavenust kak Tny u Typ, max u ouwmanvnui niagienus u
Kpucmaanuzayuu 01s moouguyuposannozo I[146 eospacmaiom.

KuioueBble ciioBa: nmonmuaMu 6, anudaTnueckuil MOJUKETOH, KOMIIO3HT, MOKazaTeh TeKyuecTH paciiasa, JJCK-
aHau3, TeIIo(pHU3NIECKUE CBONCTRA.

THE INFLUENCE OF TECHNOLOGICAL FACTORS

ON THE RHEOLOGICAL AND THERMOPHYSICAL PROPERTIES
OF POLYAMIDE 6 MODIFIED WITH THE ADDITION OF ALIPHATIC
POLYKETONE

YU. M. KRIVOGUZ*, V. N. USOVA
V. A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, Kirov St., 32a, 246050, Gomel, Belarus
The purpose of the article is to study the influence of technological regimes of extrusion on the

rheological and thermal properties of PA6 modified with additive of aliphatic polyketone (APK).
Modification of PA6 with the addition of APK was carried out in a twin-screw extruder “TSSK-35/40".
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The temperature regime in the main mixing zones of the material cylinder of the extruder varied from 225 °C
to 230 °C. The screw rotation speed (vs) varied in the range from 300 rpm to 550 rpm. The concentration of
APK in the volume of PA6 was 3.0 wt.%.

It was found that the mixing in the melt of PA6 with 3 wt.% of the APK results in the final composition,
which has more than 60 times reduced MFI values compared to the initial PA6. With an increase in the ex-
trusion temper-ature by 5 °C, the MFI values for PAG containing 3 wt.% of the APK, reduced by 1.4 times.
These effects are caused by interactions that are realized with the participation of polar functional groups
that are part of the PA6 and APK macromolecules.

It is shown that with an increase in vs from 300 rpm to 550 rpm at a constant extrusion temperature, the
val-ues of MFI for PA6/APK increase from 1.4 g/10 min to 5.7 g/10 min, which indicates a decrease in the
intensity of interactions between polymer components.

As a result of the research, it was found that with an increase in the extrusion temperature by 5 °C for modi-
fied PAG6, the enthalpy of melting of AHm and crystallization of AH undergo the most significant changes, which
manifests itself in a noticeable decrease in their values by 7.89 J/g and 4.09 J/g, respectively. With increasing Vs,
the values of both T, and Ter, as well as the enthalpies of melting and crystallization for modified PA6 increase.

Keywords: polyamide 6, aliphatic polyketone, composite, melt flow index, DSC analysis, thermophysical

properties.
Hocmynuna 6 peoaxyuro 19.02.2024
© 10. M. Kpugorys, B. H. Ycosa, 2024

Jost an06peTeHH$[ IOJIHOI'O TEKCTa CTAThH, 06pamal71TeCL B PEAAKIIHIO XKypHaJIa
Full text of articles can be purchased from the editorial office

Anpec penakuun: yi. Kuposa, 32a, 246050, r. 'omens, benapycs
Tenedon/paxe: +375 (232) 34 06 36 /34 17 11

Address: Kirov St., 32a, 246050, Gomel, Belarus
Phone: +375 (232) 34 06 36. Fax: +375(232) 34 17 11

E-mail: polmattex@gmail.com
Web: http://mpri.org.by/izdaniya/pmt/

Oo0pa3zen UUTUPOBAHUS:

Kpusorys 0. M., Ycoa B. H. Briusgane TexHOMOTHYECKUX (DaKTOPOB HA PEONOTHIECCKHAE W TEIIO(GHU3MIeCKHe
CBOMCTBA monuamuia 6, MOANGHUIMPOBAHOTO J100aBKOI anudarnieckoro nojrkerona // IlommmepHble MaTeprabl
u texrosorun. 2024. T. 10, Ne 1. C. 80-85. http://doi.org/10.32864/polymmattech-2024-10-1-80-85

Citation sample:

Krivoguz Yu. M., Usova V. N. Vliyanie tekhnologicheskikh faktorov na reologicheskie i teplofizicheskie svoystva poli-
amida 6, modifitsirovanogo dobavkoy alifaticheskogo poliketona [The influence of technological factors on the
rheological and thermophysical properties of polyamide 6 modified with the addition of aliphatic polyketone]. Po-
limernye materialy i tekhnologii [Polymer Materials and Technologies], 2024, vol.10, no. 1, pp. 80-85.
http://doi.org/10.32864/polymmattech-2024-10-1-80-85

Jlureparypa

1.
2.
3.
4.
5.

6.

Hencon V. E. TexHonmorus miacTMacc Ha OCHOBE ITOJIMaMUJIOB : Tiep. ¢ auria. M. : Xumus, 1979. 256 c.
Page 1. B. Polyamides as engineering thermoplastic materials. Shawbury : Rapra Technology, 2000. 144 p.
Tuna B., Benkreira H. Chain extension of recycled PA6 // Polym. Eng. Sci., 2018, vol. 58, is. 7, pp. 1037-1042. doi: 10.1002/pen.24663

Tecenknii C. C., borocnasckuit A. A. CMeceBble ITOJIMaMHIHbIE KOMITO3HIIMHI U TEXHOJIOTUH HX ToTy4eHus (0030p) // Marepuansl. Texno-

noruu. Uactpymentst. 1999. Ne 2. C. 27-38.

Tecenxwuii C. C., Mpikuna H. K. [TonumepHble KOMIO3UTHI MHOTO(GYHKIIMOHAIBHOTO HAa3HAYCHUS: TIEPCHIEKTUBBI pa3paO0TOK M MPHUMEHe-

Hus B benapycn // Ilormmveprbie Matepuans! 1 Texaomnorun. 2016. T. 2, Ne 4. C. 6-29.

Jurkowski B., Pesetskii S. S. Functionalized polyolefins and aliphatic polyamide blends: interphase interactions, rheology, and high elastic
properties of melts // Polyolefin Blends / eds: D. Nwabunma and T. Kyu. Hoboken, New Jersey: Wiley and Sons Inc., 2008, ch. 18, pp.

527-554.


https://4spepublications.onlinelibrary.wiley.com/authored-by/Tuna/Basak
https://4spepublications.onlinelibrary.wiley.com/authored-by/Benkreira/Hadj
http://dx.doi.org/10.1002/pen.24663
http://mpri.org.by/izdaniya/pmt/
mailto:polmattex@gmail.com
http://mpri.org.by/izdaniya/pmt/

82

1O. M. Kpusozys, B. H. Ycosa

. Benos I'. I1. IlonukeToHBI — Yyepeayromuecs cononuMeps MoHookeuna / Yenexu xumun. 2004, T. 73, Ne 3. C. 292-319.
. Hong Gu Kwon, Jungyeon Park, Namho Kim, Shichoon Lee, Jaeyoon Shim, Mincheol Lee, Younggon SonHigh impact strength of aliphatic

polyketone/polyamide 6 blends induced by a chemical reaction // Journal of Elastomers and Plastics, 2023, vol. 55, no. 4. doi:
10.1177/00952443231158781

9. Janssen L. P. B. Reactive Extrusion Systems. New York : Marcel Dekker, 2004. 245p.
10. Hu G. H., Lambla M. Fundamentals of reactive extrusion: a overview // Materials science and technology. A comprehensive treatment /
eds.: R. W. Cahn, P. Haasen, E. J. Kramer. Weinheim : Wiley-VCH, 1997, vol. 18., pp. 345-400.
11. Youchun Zhang, Broekhuis A. A., Stuart M. C. A., Picchioni F. Polymeric Amines by Chemical Modifications of Alternating Aliphatic
Polyketones // Journal of Applied Polymer Science, 2008, vol. 107, is. 1, pp. 262-271. doi: 10.1002/app.27029
References

1. Nelson U. E. Tekhnologiya plastmass na osnove poliamidov [Technology of plastics based on polyamides]. Moscow : Khimiya Publ., 1979.
256 p.

2. Page I. B. Polyamides as engineering thermoplastic materials. Shawbury : Rapra Technology, 2000. 144 p.

3. Tuna B., Benkreira H. Chain extension of recycled PA6. Polym. Eng. Sci., 2018, vol. 58, is. 7, pp. 1037-1042. doi: 10.1002/pen.24663

4. Pesetskiy C. C., Bogoslavskiy A. A. Smesevye poliamidnye kompozitsii i tekhnologii ikh polucheniya (obzor) [Blended polyamide
compositions and technologies for their production (review)]. Materialy. Tekhnologii. Instrumenty [Materials. Technologies. Tools], 1999,
no. 2, pp. 27-38.

5. Pesetskiy S. S., Myshkin N. K. Polimernye kompozity mnogofunktsional'nogo naznacheniya: perspektivy razrabotok i primeneniya v
Belarusi [Multifunctional polymer composites: prospects for development and application in Belarus]. Polimernye materialy i tekhnologii
[Polymer materials and technologies], 2016, vol. 2, no. 4, pp. 6-29.

6. Jurkowski B., Pesetskii S. S. Functionalized polyolefins and aliphatic polyamide blends: interphase interactions, rheology, and high elastic
properties of melts. Polyolefin Blends. Eds: D. Nwabunma and T. Kyu. Hoboken, New Jersey: Wiley and Sons Inc., 2008, ch. 18, pp. 527—
554.

7. Belov G. P. Poliketony — chereduyushchiesya sopolimery monooksida [Polyketones — alternating copolymers of monoxide]. Uspekhi khimii
[Russian Chemical Reviews], 2004, vol. 73, no. 3, pp. 292-319.

8. Hong Gu Kwon, Jungyeon Park, Namho Kim, Shichoon Lee, Jaeyoon Shim, Mincheol Lee, Younggon SonHigh impact strength of aliphatic
polyketone/polyamide 6 blends induced by a chemical reaction. Journal of Elastomers and Plastics, 2023, vol. 55, no. 4. doi:
10.1177/00952443231158781

9. Janssen L. P. B. Reactive Extrusion Systems. New York : Marcel Dekker, 2004. 245p.

10. Hu G. H., Lambla M. Fundamentals of reactive extrusion: a overview. Materials science and technology. A comprehensive treatment. Eds.:
R. W. Cahn, P. Haasen, E. J. Kramer. Weinheim : Wiley-VCH, 1997, vol. 18., pp. 345-400.
11. Youchun Zhang, Broekhuis A. A., Stuart M. C. A., Picchioni F. Polymeric Amines by Chemical Modifications of Alternating Aliphatic

Polyketones. Journal of Applied Polymer Science, 2008, vol. 107, is. 1, pp. 262-271. doi: 10.1002/app.27029



file:///C:/Users/Pesetskii/Downloads/High%20impact%20strength%20of%20aliphatic%20polyketone_polyamide%206%20blends%20induced%20by%20a%20chemical%20reaction%20jep2023%20(1).htm%23con1
https://journals.sagepub.com/doi/10.1177/00952443231158781#con2
https://www.researchgate.net/scientific-contributions/Namho-Kim-2227159022?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/scientific-contributions/Shichoon-Lee-2125826031?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/scientific-contributions/Jaeyoon-Shim-2244653466?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/scientific-contributions/Mincheol-Lee-2244655062?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/scientific-contributions/Younggon-Son-2239361886?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
file:///C:/home/JEP
https://doi.org/10.1177/00952443231158781
https://doi.org/10.1177/00952443231158781

