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ABSTRACT

To modify the NBR rubber roll which has poor abrasion and chemical resistance, NBR/PVC
blends were prepared in various composition ratios. First of all, their miscibility and vulcaniza-
tion characteristics were investigated. Their abrasion and chemical resistant properties and
physical properties were also studied. DSC thermograms for NBR/PVC blends show only one Tg
n the entire composition range, demonstrating a perfect miscibility. In the vulcanization charac-
teristics tested by rheometer, maximum torque decreases as PVC contents increased. In the in-
vestigation of physical properties. of NBR/PVC blends, hardness increases and elongation de-
creases along with the increasing contents of PVC. On the other hands, tensile strength increas-
es with the increasing contents of PVC up to 11.1 wt. %, and then decreases with higher con-
tents of PVC. While the abrasion resistance of NBR/PVC blends was similar to that of NBR it-

self, the chemical resistance of NBR/PVC blends was superior to that of NBR.
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Table 1. Formulation of NBR/PVC Blend Compo-

unds

Ingred:- Compound designations (phr)
ents A0 Al A2 A3
NBR 100 90 80 70
pPVvC — 10 20 30
DOP - 5 10 15
BZ806P — 0.3 0.6 1.2
S 2 1.8 1.6 14
ZnO 5 45 4 35
DM 15 14 1.2 1.1
D o1 0.9 0.8 0.7
St/a 2 1.8 1.6 14
¥ RD 2 1.8 1.6 14
HAF 50 45 40 35

Table 2. Typical Compounding Process in Braben-
der Plasti-Corder

time LMD [oredients of added R.P.M

5 70 NBR 50
5 70 PVC 50
5 70 Additives* 50
5 70 Curing agents 50

*Addilives except for curing agents.

4. 71EN N

Az i darae A sfazAe Scheme
1.o] Jeld Oscillating Disc Type Rheometer A}
$8ted ohgat 7o) FPsjgict. HH

A Pras APeriA &3 & Aue o
/‘Ii.T’_-‘rLa— oscillating disc$j] &&E& o 4

+ U H osc1llat1ng discd] AFo] A2 3
‘ﬁ‘} THEARA YL S5 HEHA 7| A A7t w}
Z torqued W32 }_A}s]-ﬁu}_

5. 2/% S4Al

ki

(g

513 £

AEAYE ~xela) AxA (Shore-A)Z S35}
ﬁu}'ﬂ)

5.2 Wjojz=2M A& (Abrasion test)

Scheme 2.9] vEhd o}2 &y wlRAIFVE AM-
o] Wulr Al ZAlk o ARz 9 A182A
2 ohgs) 2

R R
L AIR CYLINDE

PNEUMATIC
ARM

UPPER PLATEN &

DIE
T
OSCILLATING ﬁ, ElﬁchggC
= - H
DISK \ ) e walll
LOWER PLATEN BLECTRIC
& DIE\ \f. HEATER
[\ ' ad
= F:,; TORQUE SHAFT
L ] =1 TORQUE ARM
! " MAGNET
BEARING y
STRAIN GAGES I;J
PROXIMITY SWITCH I\élgchbeiT%%VEN
CONNECTING LINK

Scheme 1. Oscillating Disc Type Rheometer.

197



LVEE F=+% FER

Weight x_

e

Balance

] ‘— Cleaning
Weight Brush
(Side View)
15°
%xis B Hle— Grinder
Counter X —— Specimen

(Front View)
Scheme 2. ACRON Typ Abrasion Tester.

244 ARE ofRA P4 AHAZ moldel 4 ¢
AYete Azstded 42 979 6.35cmo]x
FA7b 127 cmeje}. A8 45kgF 9 7Ioel5al
o A grinder 9} A|H 9 HE7& 15° 2 3}¢f 250
rpm.oE AlHE A 7194 Fch Al AM-
9 grinder®] AAE AsjdFulto) QIxE 367
AE(m)oet. o, vlEgE AjHE 77 500,
10003 3|HAZ1Fe] FAMIE ZAMA ol e
2 AXkstort.

198

old), Az vk &(%), W& 5003 4% 7 (g)
222 Wee 10003 H34% 77 (g)E ebdct.

5.3 QITAIY

A HL Instrong AHEEte] KS 6218(7}8
7o AP Y 489 leE FgdD &
A8 2189 AZE 24294 Y3483 2
Ao aFa-e Adsle oY 3R Azxey
CAEEA 1_% QA& 2 E 200 mm/min+25% 849
2 FAAZE 20mmz Fgch. QAT A|Hoe)
Ad 99 HfaFe 2AA ol o Ak}

S S LA 1 R

o, Tox IAR=(MPa), o A|Ho| AHets)
ge el HdF(N) 2202 Ax A9 duiy
(em’)& yepdct. A4S AJHo] Adtd do) 3
o] goid AolE 2A s oldN o2 Ast et

olef, Ep= ARE(%), Lie
< Foid Aolg vt

6. LIAY Al

zH2olA FIEAA Az AE B 2FRE
3emx4emx0.2cmE Aekale] Wity A1§4 A9
< e A 47 $AE SAHA Eoh AEE R
$h02: 18wt. % HClg-4d3t, 24 9 Ailo]
A7 5wt % P 21wt %EAY EAHEAE A
ahgick. WA A1EL A18E A AlEE 9% 5,
10, 159 F9 FAZ: 3 Fepdy AAE wvla
o4 23

Abel] 913 FARSH(%) € ol o2 Antate] b
23t

2740 222 L,



NBR% ¥ &9 #itdkEd M3 #Hi (D

old, W& FAMSE(%), We A18A A|H
FA(g) zelx W& AdF 299 FA(E Y
Epict,

.48 Y

TEABACA Y AHRe qhe FA HER
A33 BAREE AR} Yol A B4
As7h Ak, web NBR/PVC 2dlAe) 4
£4 RS FU5E AL Fosk. FAAY B
& B 9 S Tgrl B, 27U
drEe EAMoE sk} ojake) Tgrh e,
BdcAY Tgk Q988 722 s 4, A4
Jg 722 s A, 227 AR5 o 7
Mo d&¥ & rhd AT A4S A1 o
#3 Ast 384 BEAC Tek 714 29

8 e {n

off oF Ju

pPVC

exo

Heat Flow(w/g)

endo

1 — 1 1 ry
-60 -30 0 30 60 90
Temperature('C)
Fig. 1. DSC Thermograms of NBR/PVC Blend
Systems with Heating Rate 20°C /min at
Second Heating Run. ; NBR/PVC Ratio
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Fig. 2. Glass Transition Temperature of NBR/
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Fig. 3. Cure Characteristics of NBR/PVC Blend
Systems at 170°C.
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Fig. 4. Cure Characteristics of NBR/PVC Blend
Systems at 180°C.

Table 3. T-point 90 of NBR/PVC Blend Systems
Tpoint 90 (min)

Recipe No. at 170 C at 180 C
A0 124703 6’20
Al 15’54 8’18
A2 19705 12°15
A3 22724 14’47
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Table 4. Tensile Strength and Elongation of NBR/
PVC Blend Systems
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Recipe No. Elongation (%)

[MPa]
A0 336 375
Al 384 350
A2 362 125
A3 188 3
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Fig. 7. Tensile Strength of NBR/PVC Blend Sys-
tems.
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Fig. 8. Elongation of NBR/PVC Blend Systems.
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Fig. 9. Chemical Resistance of NBR/PVC Blend
Systems in 18 wt. % HCl Aqueous Solu-
tion at 70°C.
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Table 5. Slope of Weight Loss for NBR/PVC Bl

end Systems; 18wt.% HC1 Aqueous So-
lution at 70°C

Recipe No. Slope of Wt. Loss
A0 0.0572
Al 0.0264
A2 0.0292
A3 0.0280
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Fig. 10. Photographs of NBR/PVC Blend Systems in 18 wt. % HCl Aqueous Solution at 70°C after 15 days.
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Fig. 11. Chemical Resistance of NBR/PVC Blend
Systems in 5 wt. % HF/21 wt. % HNO,
Aqueous Solution at 80°C.
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Fig. 12. Photographs of NBR/PVC Blend Systems in 5 wt. % HF/21 wt. % HNO; Aqueous solution &t 80°C

after 15 days.
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Table 6. Slope of Weight Loss for NBR/PVC
Blend Systems; 5 wt. % HF/21 wt. %
HNO; Aqueous Solution at 80°C

Recipe No. Slope of Wt. Loss
A0 3.948
Al 2.618
A2 2.376
A3 2.588
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