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Properties of the Ryuron Graft

Shinichiro SUGANO
Hideo FUWA

Hard type EVA-VC graft polymer is one of the high impact PVC resins with good weatherability., Since

the property of molded product is considerably affected by its morphology,

the processing conditions of this

graft polymer are more delicate compared with those of other high impact compositions such as PVC-MBS

blend.

The Ryuron Graft is an improved hard type EVA-VC graft polymer available in three grades, i.e.,

general purposes, high flow processing, and higher impact uses.

for

The present paper is intended to intro-

duce the properties and processability of the Ryuron Graft.
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Fig. 1 Morphology of EVE-VC graftpolymer
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Table 1 Mechanical properties of Ryuron-Graft
= ] Charpy impact [Tensile . |Flexural |Flexural Rockwell
(127 gxi:g (kg/cm/cm?) strength|F1ongation strength modulus| hardness
Resin at 20°C | at —20°C [(kg/ mm?) (%) (kg/ mm?)|(10%kg/mm?)| (R scale)

JIS K- = e e JIS-K-

7112 JIS-K-7111 | JIS-K _6745 JIS-K-7203 7902
H--110 1.34 |Notbroken| 12.2 5.66 137 8.28 2.11 116
H-120 1.32 ” 10.8 5.05 134 7.60 2.01 112
H—130 1.31 " 20.8 4.33 65 6.35 1.69 106

PVC P ;1000 1.39 5.6 5.5 7.19 124 10.06 2.64 123

PVC+CPE (10 PHR) 1.35 27.9 11.6 4.36 9% | 6.92 2.03 110

PVC+MBS (10 PHR) 1.34 18.2 7.2 5.80 142 9.38 2.21 118

Formulation; Resin 100, dibutyltin-maleate 2.0, dibutyltin-laurate 2.0,
Sheeting ; Roll 120~180°C x5 min Press 180°C x10 min (3 mmt)
Table 2 Thermal and electrical properties of Ryuron-Graft
Vicat Softening Flammability |Dielectic Dielectic brea-|Volume
softening point] temperature constant|kdown strength resistance
Resin “C) {9) (kv/mm) (Q-cm)
JIS-K-7206 JIS-K-6745 | ASTM-D-635 | ASTM-D-150 | ASTM-D-149| JIS-K-6723
H—-110 84 68 Self-entinguish 3.21 >30 3.0 x10%
H-120 81 64 v 2.99 >>30 1.9x10%
H—130 81 58 v 3.21 >>30 1.8x 10

PVC P ;1000 91 68 " 3.18 >30 1.0x10%

PVC+CPE (10 PHR) 83 65 v 3.49 >30 2.1x10%

PVC+MBS(10 PHR) 86 69 ” 3.19 >30 6.1 %10

Formulation; Resin 100, dibutyltin-maleate 2.0, dibutyltin-laurate 2.0,
Roll 120~180°C x 5 min Press 180°C x 10 min (3 mmt)

Sheeting;;
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Fusion time (sec.)
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Fig. 4 Fusion time at various temperature in

roll mixing

Resin; (a) H—110 (b) H—120 (¢c) H—130
(d) PVC P ;1000 (e) PVC P:

800

Formulation; Resin 100, di-butyltin-maleate 2. 0,

di-butyltin-laurate 2.0,

Instrument; 6 ¢ x13L inch roll, Front roll
14.3 rpm, Back roll 16 rpm Cl-

earance 1,0 mm
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Fig. 5 Torque curves of Ryuron-Graft and PVC formulated for extrusion

Resin; (a) H—110 (b) H—130 (¢) PVC 3 ; 1000 (d) PVC P ; 800
Formulation; ~ Resin 100, Tri-basic lead sulphate 1.0, Pb-st, 1.5, 2 PbO-Pb-st, 0.5, Ca-st; 0.5,
Instrument; Rheocord torquerheometer with Rheomix 600 internal mixer,

Test condition; Mixer temperature 190°C, Rotor 60 rpm, Charge 65¢g
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Fig. 6 Torque curves of Ryuron-Graft and PVC formulated for injection molding,

Resin;
Formulation;

Instrument;

(a) H—120 (b) H~130 (c) PVC P ;800 (d) PVC P : 700
Resin 100, TR-800 (Pb-complex) 4.2, Processing aid 2.0

Rheocord torquerheometer with Rheomix 600 internal mixer

Test condition; Mixertemperature 200°C Rotor 60 rpm. Charge 65g

100

10

//d
140 160 180

Temperature (C)

Fig. 7 Flow curves of Ryuron-Graft and PVC

Resin; (a) H—110 (b) H—120 (c) H—
130 (d) PVC P ; 1000 (e) PVC
P ;700

Formulation;  Resin 100, di-butyltin-maleate
2.0, di-butyltin-laurate 2. 0.

Compounding; 6 inch roll 160°C x5 min.

Instrument; Koka type flow tester with

1 mm ¢ x2mm L nozzle

Test condition; Pressure 80 kg/cm?, Rising te-

mperature at constant rate
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Fig. 8 Impact strength after accelerated weather

test

Resin;

(a) H—110 (b) H-130 (c) PVC
(P ; 1000)+CPE 10 PHR (d) PVC
(P ; 1000)+MBS 10 PHR

Formulation; Resin 100, di-butyltin-maleate 2.0,

Sheeting;

di-butyltin-lautrate 2. 0.

Roll 160°C x5 min, Press 180°C
%10 min,

Weathering condition; Atlas sunshine weathero-

meter XW-WR black pannel tem-
perature 60°C R.H 50% spray
cycle 18/120 min.
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Fig- 3 Impact stength of 50 ¢ water pipe after
accelerated weather test.
Fabricated by 90 ¢ twin screw extruder
with 50 ¢ pipe die
Resin; (a) H-110 (b) PVC (P ; 1000)+acrylic

elastomer A 10 PHR (c) PVC (1_5 ; 1000)
+acrylic elastomer B 10 PHR

weathering condition; Atlas sunshine weathero-
meter XW-WR black panel temperature
63°C R.H 50% spray cycle 18/120 min.
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Fig. 10 Impact strength at various temperature

Resin; (a) PVC P : 1000 (b) PVC (P :
1000)+MBS 10PHR (c) PVC
(P : 1000)+CPE 10 PHR (d) H—
110 (e) H—120 (f) H—130

Formulation; Resin 100, di-butyltin-maleate 2. 0,
di-butyltin-laurate 2.0.

Sheeting ; Roll 160°C x5 min Press 180°C
x 10 min. (3 mmt)
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Fig. 11 Flexural strength at various temperature,

Resin;

Formulation;

Sheeting;

(@) PVC P ;1000 (b) PVC (P;
1000)+MBS 10PHR (c) PVC

(P ; 1000)+CPE 10 PHR (d) H—
110 (e) H-120 (f) H—130

Resin 100, di-butyltin-maleate 2, 0,
di-butyltinlaurate 2, 0.

Roll 160°C x5 min Press 180°C
x 10 min. (3 mmt)
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Fig. 12 Flexural modurus at various temperature

Resin;

(&) PVC P:1000 (b) PVC (P
10000+MBS 10PHR (¢) PVC
(P : 1000)+CPE 10 PHR (d) H—
110 (e) H—120 (f) H—130

Formulation; Resin 100, di-butyltin-maleate 2. 0,

Sheeting;

di-butyltin-laurate 2.0.

Roll 160°C x5 min Press 180°C
X 10 min. (3 mmt)
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Fig. 13 Mechanical propeties of Ryuron-Graft
and PVC blend

Resin;

(a) H-110-PVC P ;1000 (b) H
—120-PVC P ;700 (c) H—130-
PVC P ; 800

Formulation; Resin 100, di-butyltin-malete 2.0,

Sheeting ;

di-butyltin-laurate 2,0,

Roll 160°C x5 min. Press 180°C
x10 min. (3 mmt sheet)
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Fig. 14 Effect of polymerization degree of PVC
blended with H—130 (50/50 blend)
Formulation; PVC 50, H—130 50, di-butyltin-
maleate 2.0, di-butyltin-laurate
2.0.
Roll 160°C x5 min, Press 180°C
x 10 min. (3 mmt)

Sheeting;
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