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å˚ ËÒÒÎÂ‰Ó‚‡ÎË ‚ÓÁÏÓÊÌÓÒÚË ÒÓÁ‰‡ÌËfl ÔÓÎË-
ÏÂ-ÔÓÎËÏÂÌ˚ı Ì‡ÌÓÍÓÏÔÓÁËÚÓ‚ ÔÛÚÂÏ ‚ÍÎ˛˜Â-
ÌËfl ‚ÚÓÓ„Ó ÔÓÎËÏÂÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ ‚ ÍÂÈÁÓ-
‚‡ÌÌÛ˛ ÔÓÎËÏÂÌÛ˛ Ï‡ÚËˆÛ. ê‡ÌÂÂ Ú‡ÍËÂ ÔÓ-
Ô˚ÚÍË ·˚ÎË Â‡ÎËÁÓ‚‡Ì˚ ÔÛÚÂÏ ‚‚Â‰ÂÌËfl ‚
ÔÓÎËÏÂÌÛ˛ Ï‡ÚËˆÛ ÏÓÌÓÏÂ‡ Ò ÔÓÒÎÂ‰Û˛˘ÂÈ
Â„Ó ÔÓÎËÏÂËÁ‡ˆËÂÈ in situ. Å˚ÎË ÔÓÎÛ˜ÂÌ˚ ÔÓÎË-
ÏÂ-ÔÓÎËÏÂÌ˚Â Ì‡ÌÓÍÓÏÔÓÁËÚ˚ Ì‡ ÓÒÌÓ‚Â ÌÂ-
ÒÓ‚ÏÂÒÚËÏ˚ı ÔÓÎËÏÂÌ˚ı Ô‡, Ú‡ÍËı Í‡Í èùÇè–
èë, èùÇè–èååÄ, èè–èë Ë Ú.‰., Ó·Î‡‰‡˛˘ËÂ
ÍÓÏÔÎÂÍÒÓÏ ÌÂÓ·˚˜Ì˚ı ÏÂı‡ÌË˜ÂÒÍËı, ÙËÁËÍÓ-
ıËÏË˜ÂÒÍËı Ë ‰Û„Ëı Ò‚ÓÈÒÚ‚ [1–3]. ìÍ‡Á‡ÌÌ˚È
ÔÛÚ¸ ÔÓÎÛ˜ÂÌËfl Ì‡ÌÓÍÓÏÔÓÁËÚÓ‚ ‰ÓÒÚ‡ÚÓ˜ÌÓ
ÒÎÓÊÌ˚È Ë ÚÛ‰ÓÂÏÍËÈ.

ê‡ÌÂÂ [4] ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ‚ ÔÓˆÂÒÒÂ ÍÂÈ-
ÁËÌ„‡ èùíî Ë èùÇè ‚ ÊË‰ÍËı ÒÂ‰‡ı ‚ÓÁÏÓÊÌÓ
‚‚Â‰ÂÌËÂ ‚˚ÒÓÍÓÏÓÎÂÍÛÎflÌ˚ı ÒÓÂ‰ËÌÂÌËÈ, Ì‡-
ÔËÏÂ èùÉ Ë èèÉ Ò 

 

M

 

 = 400–3000. èÂ‰ÒÚ‡‚ÎflÎÓ
ËÌÚÂÂÒ ÓˆÂÌËÚ¸, ‚ÓÁÏÓÊÌÓ ÎË ‚‚Â‰ÂÌËÂ ÔÓÎËÏÂ-
Ó‚ ·ÓÎÂÂ ‚˚ÒÓÍÓÈ åå ‚ ÍÂÈÁÓ‚‡ÌÌÛ˛ ÔÓÎËÏÂ-
ÌÛ˛ Ï‡ÚËˆÛ, ÙÓÏËÛ˛˘Û˛Òfl ‚ ÔÓˆÂÒÒÂ ‚˚-
ÚflÊÍË ‚ ÒÂ‰Â. á‡ÏÂÚËÏ, ̃ ÚÓ ÒÂ‰ÌÂÍ‚‡‰‡ÚË˜Ì˚È
‡‰ËÛÒ ÍÎÛ·Í‡ Ï‡ÍÓÏÓÎÂÍÛÎ˚ ‚ ‡ÒÚ‚ÓÂ, Ì‡ÔË-

 

1
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 ÓÍÓÎÓ 60 ÌÏ [5], ‚ ÚÓ ‚ÂÏfl
Í‡Í ˝ÙÙÂÍÚË‚Ì˚È ‰Ë‡ÏÂÚ ÔÓ ‚ ÍÂÈÁÓ‚‡ÌÌÓÏ
èùíî, ÓÔÂ‰ÂÎÂÌÌ˚È ÏÂÚÓ‰ÓÏ Ï‡ÎÓÛ„ÎÓ‚Ó„Ó
ÂÌÚ„ÂÌÓ‚ÒÍÓ„Ó ‡ÒÒÂflÌËfl Ë ÏÂÚÓ‰ÓÏ ÔÓÌËˆ‡ÌËfl
ÊË‰ÍÓÒÚÂÈ ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ „‡‰ËÂÌÚ‡ ‰‡‚ÎÂÌËfl, ÌÂ
ÔÂ‚˚¯‡ÂÚ 5–10 ÌÏ [6]. ç‡ ÔËÏÂÂ ÌÂÍÓÚÓ˚ı
ÒÓ·ÂÌÚÓ‚ ÌÂÓ„‡ÌË˜ÂÒÍÓÈ ÔËÓ‰˚ (ÔÓËÒÚÓÂ
ÒÚÂÍÎÓ) Ò ‰Ë‡ÏÂÚÓÏ ÔÓ 5–10 ÌÏ ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ,
˜ÚÓ Ï‡ÍÓÏÓÎÂÍÛÎ˚ èùÉ 

 

M

 

 < 1.3

 

 × 

 

10

 

6

 

 ÒÔÓÒÓ·Ì˚
ÔÓÌËÍ‡Ú¸ ‚ ÔÓËÒÚÛ˛ ÒÚÛÍÚÛÛ [7]. é‰Ì‡ÍÓ ˝ÚÓÚ
ÔÓˆÂÒÒ ÓÒÛ˘ÂÒÚ‚ÎflÎÒfl ËÁ ‡Á·‡‚ÎÂÌÌ˚ı ‡ÒÚ‚Ó-
Ó‚ ‚ ÒÚ‡ÚË˜ÂÒÍËı ÛÒÎÓ‚Ëflı Ë ÔÓıÓ‰ËÎ ‚ ÚÂ˜ÂÌËÂ
‰ÎËÚÂÎ¸ÌÓ„Ó ‚ÂÏÂÌË. Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Ò‰ÂÎ‡-
Ì‡ ÔÓÔ˚ÚÍ‡ ‚‚Â‰ÂÌËfl ‚ ÍÂÈÁÛÂÏÛ˛ ÔÓÎËÏÂÌÛ˛
Ï‡ÚËˆÛ (èùíî) ‚ÚÓÓ„Ó ÌÂÒÓ‚ÏÂÒÚËÏÓ„Ó (èùÉ)
ÔÓÎËÏÂÌÓ„Ó ÍÓÏÔÓÌÂÌÚ‡ ‚ ‰ËÌ‡ÏË˜ÂÒÍËı ÛÒÎÓ‚Ë-
flı, Ú.Â. ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ‚ ÔÓˆÂÒÒÂ ‚˚ÚflÊÍË ÔÓ-
ÎËÏÂ‡ ‚ ÒÂ‰Â Ë ÙÓÏËÓ‚‡ÌËfl ‚ ÌÂÏ ÔÓËÒÚÓÈ
ÒÚÛÍÚÛ˚. ë ̋ ÚÓÈ ̂ ÂÎ¸˛ ÔÓ‚Ó‰ËÎË ‰ÂÙÓÏ‡ˆË˛
èùíî ÔÎÂÌÓÍ ‚ ‡ÒÚ‚Ó‡ı èùÉ ‚ ÒÏÂÒflı ˝Ú‡ÌÓÎ–
‚Ó‰‡ (Ò ÍÓÌˆÂÌÚ‡ˆËÂÈ èùÉ 5.5, 12 Ë 18.6%). ëÓ-
ÒÚ‡‚ ‡ÒÚ‚ÓËÚÂÎfl ÔÓ‰·Ë‡ÎË Ú‡ÍËÏ Ó·‡ÁÓÏ,
˜ÚÓ·˚, Ò Ó‰ÌÓÈ ÒÚÓÓÌ˚, ‚ ÌÂÏ ‡ÒÚ‚ÓflÎÓÒ¸ ·˚
ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó èùÉ (ÒÓÓÚÌÓ¯ÂÌËÂ ‚Ó-
‰‡ : ÒÔËÚ = 1 : 7.5), ‡ Ò ‰Û„ÓÈ, ˝ÚÓÚ ÊÂ ‡ÒÚ‚ÓË-
ÚÂÎ¸ ‚˚Á˚‚‡Î ·˚ ˝ÙÙÂÍÚË‚Ì˚È ÍÂÈÁËÌ„ èùíî.
èÓÒÎÂ ‰ÂÙÓÏËÓ‚‡ÌËfl ÔÎÂÌÓÍ èùíî (ÚÓÎ˘ËÌ‡
100 ÏÍÏ, ¯ËËÌ‡ 6.15 Ë ‰ÎËÌ‡ 20 ÏÏ) ‚ Ú‡ÍÓÏ ‡Ò-
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,
ÒÓÔÓ‚ÓÊ‰‡ÂÚÒfl Ëı ÔÓÌËÍÌÓ‚ÂÌËÂÏ ‚ ÔÓËÒÚÛ˛ ÒÚÛÍÚÛÛ Ï‡ÚË˜ÌÓ„Ó ÔÓÎËÏÂ‡. èË ˝ÚÓÏ ÒÓ‰Â-
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Ú‚ÓÂ èùÉ Ò 
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 = 4 

 

×

 

 10
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 ÒÓ ÒÍÓÓÒÚ¸˛ 6 ÏÏ/ÏËÌ Ì‡
100% Ó·‡Áˆ˚ ËÁ‚ÎÂÍ‡ÎË ËÁ Á‡ÊËÏÓ‚ ‡ÒÚfl„Ë‚‡-
˛˘Â„Ó ÛÒÚÓÈÒÚ‚‡, ‚˚ÒÛ¯Ë‚‡ÎË ‰Ó ÔÓÒÚÓflÌÌÓÈ
Ï‡ÒÒ˚ Ë ÓÔÂ‰ÂÎflÎË ÍÓÎË˜ÂÒÚ‚Ó èùÉ, ‚‚Â‰ÂÌÌÓ-
„Ó ‚ èùíî, ‚ÂÒÓ‚˚Ï ÏÂÚÓ‰ÓÏ. é¯Ë·Í‡ ËÁÏÂÂ-
ÌËfl ÌÂ ÔÂ‚˚¯‡Î‡ 1.5%.

çÂÓÊË‰‡ÌÌÓ ÓÍ‡Á‡ÎÓÒ¸, ˜ÚÓ èùÉ ÒÚÓÎ¸ ‚˚ÒÓ-
ÍÓÈ åå ˝ÙÙÂÍÚË‚ÌÓ ÔÓÌËÍ‡ÂÚ ‚ ÔÓËÒÚÛ˛
ÒÚÛÍÚÛÛ èùíî ‚ ÔÓˆÂÒÒÂ Â„Ó ÍÂÈÁËÌ„‡. ÅÓÎÂÂ
ÚÓ„Ó (ËÒ. 1), ÍÓÎË˜ÂÒÚ‚Ó ÔÓÌËÍ‡˛˘Â„Ó èùÉ ‚
ÔÓˆÂÒÒÂ ÍÂÈÁËÌ„‡ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÔÂ‚˚¯‡ÂÚ Â„Ó

ÒÓ‰ÂÊ‡ÌËÂ, ‡ÒÒ˜ËÚ‡ÌÌÓÂ ËÁ ÔÂ‰ÔÓÎÓÊÂÌËfl
ÔÓÎÌÓ„Ó Á‡ÔÓÎÌÂÌËfl ÔÓ ‡ÒÚ‚ÓÓÏ ÔÓÎËÏÂ‡ Ò
ËÒıÓ‰ÌÓÈ ÍÓÌˆÂÌÚ‡ˆËÂÈ, ÍÓÚÓ‡fl ‚ÁflÚ‡ ‚ Í‡˜Â-
ÒÚ‚Â ÍÂÈÁÛ˛˘ÂÈ ÒÂ‰˚. ÑÛ„ËÏË ÒÎÓ‚‡ÏË, ÒÛ˘Â-
ÒÚ‚ÛÂÚ ÌÂÍËÈ ÏÂı‡ÌËÁÏ Ó·Ó„‡˘ÂÌËfl ‡ÒÚ‚Ó‡
èùÉ, ÔÓÌËÍ‡˛˘Â„Ó ‚ ÔÓËÒÚÛ˛ ÒÚÛÍÚÛÛ
èùíî, ‡Á‚Ë‚‡˛˘Û˛Òfl ‚ ÔÓˆÂÒÒÂ Â„Ó ÍÂÈÁËÌ„‡
ÔË ‰ÂÙÓÏ‡ˆËË ‚ ‡ÒÚ‚ÓÂ ‚ÚÓÓ„Ó ÔÓÎËÏÂÌÓ„Ó
ÍÓÏÔÓÌÂÌÚ‡. èË˜ËÌ˚ Ó·Ì‡ÛÊÂÌÌÓ„Ó fl‚ÎÂÌËfl,
‚ÓÁÏÓÊÌÓ, Ò‚flÁ‡Ì˚ Ò ‡‰ÒÓ·ˆËÂÈ ÔÓÎËÏÂ‡ Ì‡ ‚˚-
ÒÓÍÓ‡Á‚ËÚÓÈ ÔÓ‚ÂıÌÓÒÚË ÔÓ Ë ·Û‰ÛÚ ‚ ‰‡Î¸ÌÂÈ-
¯ÂÏ ‚˚flÒÌflÚ¸Òfl.
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Abstract

 

—Tensile drawing of PET via the mechanism of solvent crazing in adsorption-active media contain-
ing poly(ethylene glycol) with 
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 is accompanied by their penetration into the porous structure of the
matrix polymer. In this case, the amount of PEG in PET exceeds its concentration calculated on the assumption
that the porous structure is filled with the polymer solution. This exceeding is evidently due to the adsorption
of PEG on the highly developed surface of crazes.
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, ‚ÍÎ˛˜ÂÌÌÓ„Ó ‚ èùíî ‚ ÔÓˆÂÒÒÂ ‡ÒÚflÊÂ-
ÌËfl ‚ Â„Ó ‚Ó‰ÌÓ-ÒÔËÚÓ‚ÓÏ ‡ÒÚ‚ÓÂ, ÓÚ ÍÓÌˆÂÌ-
Ú‡ˆËË ˝ÚÓ„Ó ‡ÒÚ‚Ó‡ (

 

1

 

), ‡ Ú‡ÍÊÂ ÚÂÓÂÚË˜Â-
ÒÍË ‚˚˜ËÒÎÂÌÌ‡fl Á‡‚ËÒËÏÓÒÚ¸ ÍÓÎË˜ÂÒÚ‚‡ èùÉ,
ÍÓÚÓÓÂ ÏÓÊÂÚ ·˚Ú¸ ‚ÍÎ˛˜ÂÌÓ ‚ èùíî ËÁ ÔÂ‰-
ÔÓÎÓÊÂÌËfl Ó Ï‡ÍÒËÏ‡Î¸ÌÓÏ Á‡ÔÓÎÌÂÌËË ÔÓË-
ÒÚÓÈ ÒÚÛÍÚÛ˚ ÍÂÈÁÓ‚ ‡ÒÚ‚ÓÓÏ èùÉ (

 

2

 

).
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