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BUBPOPEOMETPUYECKHUE NCCJIIEJOBAHUA KHHETUKHA
PEAKIIMU CIHIMBAHUSA 11 AHAJIN3A TEXHOJTOI'MYECKOI'O
HPOLECCA HOJYYEHUA CHINTOTI'O HOJUITHUIEHA. YACTbD 1:
HA JIMHUAX ITYJATPY3UHU

B. B. KOBPUT'A*, T. ®. OPEILIEHKOBA, A. A. )XYPFA
000 «I'pynmna [TOJIUITJIIACTUK», Ouakockoe mocce, 18, 119530, r. Mocksa, Poccus

Lenv pabomvl — onpedenenue ONMUMAILHO20 BPEMEHU CUUBAHUSL NOTUIMUTEHA 8 MEXHOTIOSUYECKOM
npoyecce hopmosanus mpyovl U3z CUUMO20 NOTUIMULCHA.

H3zyuena 603MOACHOCHIb UCROIB308AHUSL OAHHBIX UOPOPEOMEMPULECKUX UCCTIeO08AHULL OISl OYEHKU
ONMUMATBLHO20 8PeMeNU CUUBANUS NOIUIMULEHA 8 MEXHOI02UYECKOM NPOYecce U32omogienus mpyoul
Ha aunusx nyampysuu. I[lokazamenu KuHemuKu CUUBAHUS NPU PASTUYHBIX MEeMNepamypax noJYYeHbl C
UCNONL30BAHUEM OE3POMOPHO20 8YIKAMEMPA COBUL08020 MUNA NPU UCCIEO08AHUU USMEHEHUs. KPYMsi-
weeo MOMEHMA 8 Xx00e pearyuu cuueanuss noaumepa. HMcciredosanu cuiuganue nOAUIMULEHA MAPKU
Lupolen 5271 («LyondellBaselly, I'epmanus). /[nsi ebinonHenus peakyuu CWUSKU UCHOAb306ANU OU-
mpem-oymun nepokcuo Trigonox B («AkzoNobel Polymer Chemistry», CIIA) ¢ xonyenmpayuu 0,4
mac.%. B mexnonocuueckom npoyecce cmayuoHaprylo memnepamypy Mamepuaia pezyiupyiom, usme-
HSISL COOMHOWEHUE MEeMNEPAMYp MAmMPuybl U OOPHA, U MAKUM 0OPA3OM GIUSIOM HA CKOPOCHbL PeaKyuu
cuusanus 113. Cmayuonapnyio memnepamypy usmepsiiom Ha vlxode uzdenusi u3 nocieonei pabovetl
30HbL ¢ ucnonvsosanuem nupomempa « Optris MSproy («Optrisy, I'epmanus). [lokazana 603modcHocmb
onpedenenust 6pemMenl, HeoOX0OUMO20 0I5l 3A6ePULCHUSL NPOYECCd CUUBAHUSL C 8bINYCKOM KAYECMEEHHOU
npooykyuu. Ilpu smom ommeuena neobxooumocmsv yuema @pemenu nooGyaKawmusayuu (scorch time),
komopoe cocmasisiem 30-25 cex 6 memnepamypHulx YCl08UAX PACCMOMPEHHBIX MEXHOI0SUYECKUX pe-
acumos. Ilpusedenvi mexnonocueckue NPUMepsbl U320MOGIEHUS NOIUIMULECHOBLIX MPYO PA3HBIX Oud-
Mempos ¢ onpedeieHuem 8pemMeHU, HeoOX00UMO020 05l 3a6ePULEHUsS. CUUBAHUS NOIUIMULEHA (CMeneHb
cuusanus 90%).

KiaroueBble cj10Ba: IOIHAITHICHOBAS pr6a, CIIMBAHHUEC IIOJIMD3TUJICHA, BI/I6pOp€0M€TpI/I‘{eCKI/Ie ucciea0BaHud, 1myJ-
TPY3UOHHAsA TCXHOJIOT .

VIBRORHEOMETRIC INVESTIGATIONS OF THE KINETICS

OF THE CROSS-LINKING REACTION FOR THE ANALYSIS

OF THE TECHNOLOGICAL PROCESS FOR OBTAINING CROSS
LINKED POLYETHYLENE. PART 1: ON THE PULTRUSION LINES

V. V. KOVRIGA®, T. F. ORESHENKOVA, A. A. ZHURBA
POLYPLASTIC group, Ochakovskoe shosse, 18, 119530, Moscow, Russia

The purpose of the work is to determine the optimal time for crosslinking of polyethylenein the techno-
logical process of forming a pipe from cross-linked polyethylene.
The possibility of using the data of vibrorheometric studies to estimate the optimal time for poly-
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ethylene crosslinking in the technological process of pipe manufacturing on pultrusion lines has been
studied. Kinetics of crosslinking at different temperatures were obtained using a rotorless shear vul-
cameter in the study of the change in torque during the polymer crosslinking reaction. The crosslinking
of Lupolen 5271 polyethylene (“‘LyondellBasell””, Germany) was studied. To implement the crosslinking
reaction, di-tert-butyl peroxide Trigonox B (“AkzoNobel Polymer Chemistry”, USA) was used at a con-
centration of 0.4 wt.%. In the technological process, the stationary temperature of the material is con-
trolled by changing the ratio of the temperatures of the matrix and the mandrel, and thus affect the rate
of cross-linked reaction of polyethylene. Stationary temperature is measured at the outlet of the product
from the last working area using an “Optris MSpro™ pyrometer (““Optris”, Germany) The possibility of
determining the time required to complete the cross-linking process with the release of high-quality
products is shown. At the same time, the need to take into account the time of subvolcanization (scorch
time) which is 30-25 seconds under the temperature conditions of the considered technological regimes
is noted. Technological examples of the manufacture of polyethylene pipes of different diameters are
given with the determination of the time required to complete the crosslinking of polyethylene (the de-
gree of crosslinking is 90%).

Keywords: polyethylene pipe, polyethylene cross-linking, vibrometric test, pultruding technology.
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