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Properties of EVA/VC Graft Copolymers

Norio INOUE
Hiroshi MITO
Shuzo WATANABE

Some physical properties of fractionated graft copolymers from Ryuron NPF have been measured and

compared with the ones of Ryuron NPF. Torsional stiffness of Ryuron NPF at low temperatures decreases

proportionately to its EVA content, while higher efficiency of grafting increases the stiffness of Ryuron

NPF. In heat resistance the fractionated graft copolymers are superior to EVA or Ryuron NPF. Heat

resistance depends chiefly on the efficiency of grafting of Ryuron NPF.

Optical properties of the fractionated graft copolymers are superior to the ones of Ryuron NPF. These

properties remarkably increase in proportion to the efficiency of grafting of EVA and vinyl chloride.

Higher efficiency of grafting deteriorates flow properties of molten Ryuron NPF and has a bad effect on the

processabhility of the resin.
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Table 1 Materials used in this experiment

Gross polymer Fractionated polymer
et Producy  Hexane resdue - Moo/ DU rsi
NPF-1 ® ® ®
NPF-2 O] ® ®
NPF-3 @ —
EVA-1 ® — —
EVA-2 — —
PVC-1 ) — —
PVC-2 (P) — —
Table 2 Chemical composition of resins used
o . Total Chemical composition Efficiency
Material .
EVA Graftmer Homopolymer Graftmer of grafting
EVA PVC EVA vC EVA vC
Grade No.
(%) (%) (%) (%) (%) (%) (%) (%)
NPF-1 D 82.2 70.8 27.6 1.6 55.3 15.5 66.7 90.5
©) 76.4 97.8 0 2.2 76.4 21.4 — —
® 78.1 100 0 0 78.1 21.9 — —
NPF-2 ®@ 66.4 77.0 17.3 5.7 49.0 28.0 73.8 83.1
® 59. 2 93.1 0 6.9 59.2 33.9 — —
® 63. 6 100 0 0 63.6 36. 4 — -
NPF-3 @ 53.7 53.0 24.6 22.4 28.3 24.7 54.2 51.6
53.4 100 0 53. 4 46.6 — —
EVA-1 ® | 100 VAc:31.5% o
EVA-2 100 VAc:19.5%
PVC-1 @ P=1020, 100PHR/DOP 60PHR
PVC-2 ®© P=1020, 100PHR/DOP 45PHR
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Temperature dependency of torsional
stiffness of Ryuron NPF, plasticized
PVC and EVA copolymer.
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Fig. 2 Temperature dependency of torsional
stiffnes of various Ryuron NPF and
EVA copolymer.
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Fig. 3 Temperature dependency of torsional
stiffness of various fractionated graft
copolymers and EVA copolymer.
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Fig. 4 Relations between vinyl chloride content
and torsional stiffness at various temper-
ature for three kinds of Ryuron NPF and
their fractionated graft copolymers.
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Fig. 5 Temperature dependency of heat deforma-
tion ratio of various Ryuron NPF,
plasticized PVC and EVA copolymer.

50
5o

= 40f

°

© ()

5 30f

K]

£ 20}

S

S

= ook  d

3 —o—o—0—"0—Q
= sz 0—0—p—0— OB

% 56 60 70 80 90 100 110 120 130 140
Temperature ('C)

Fig. 8 Temperature dependency of heat deforma-

tion ratio of various fractionated graft

copolymers and EVA copolymer.
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Table 3 Total haze value of various copolymers

Material EVA~1 NPF-1 NPF-2 NPF-3 PV(C-1
Compositio %) (0 (%) (%) (%)

Pure graftmer| — 10.3 11.8 15.9 —
Hexane residue — 8.0 9.9 = =
Gross polymer | 10.2 7.0 12.8 8.8 2.7

Table 4 Order of whiteness with the eye

Material by A-1 NPF-1 NPF-2 NPF-3 PVC-1
Compositio
Pure graftmer — 2 5 7 =
Hexane residue — 3 6 — —
Gross polymer 8 4 9 10 1
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Fig. 7 Relations between apparent shear viscosi-
ty and shear rate at 180°C for three
kinds of polymer.

77 MR oBE LM THICEZE L2 RFT0 Tl Aan
nEEZILND,

NPF O WEYSIE D BT 2 8R4 72 23, R ©& 2 MHT
BTET, SHRIOICHFMLRENLELEZI N5,

(63)

4. % & &

Ya—n v NPF #5435, #i¥ks EVA-VC 55>
bv— (M5 7 b=—) OWEELBEL, Va—n.
NPF LHERE L, UTOZ ERBenE oz,

1) NPF D{ER ToEik#Eiz EVA £F BN -
HiZMLEYd s, Z0BE, 757 bHEY EIFTn L
FkbEm B R 2 RET.

2) NPF OB M IS5 7 N r FiFs - Lic k
VELIMLET S,

3) NPF oX¥HHE (ABES) 11757 Mpx
sz itk yEZICA LT 3,

4) NPF W83/ 57 v % sy biFa s Lick
BIETL, MIMKEEVNHREEZ A2V,

X Ak

1) IEE ; “S9FmI”, 585 (1971)

2) LWEEZ; “B&%FmI”, 591 (1971).

3) #EME, MMz, EIES, BIIEk; “BA
LA EFFRTHE”, 4VID37 (1987).




