U

Jmwm 7 vy AR E

I
TN W
#oom
il

Improvement on Sea Water Resistance of Chloroprene Rubber
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Noriaki EMURA

13

A new cure system for the modification of sea water resistance of chloroprene rubber (CR)is described.

The sea water absorbing capacity of CR vulcanizates depends upon two factors; the cure system used and

bulk modulus.

CR vulcanized with p, p’~dibenzoylquinone dioxime was found to show better sea water

resistance than those vulcanized with epoxides, epoxyresins, phenol resins, amines, litharge or red lead.

This oxime cure system also improved the oil and ozone resistance of CR vulcanizates much.
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Table 1 Chemical composition and trade
name of ingradients.

= Name ;
\ Chemical Composition Tradﬁ
Classification . ae
Phenyl-p-naphthyalmine D
Antioxidants |Ni-dibutyl
dithiocarbamate NBC
Accelerator  |Ethylenthiourea 22
P,P’-Dibenzoylquinone  [Vulnoc

Curing agents

dioxime

Alkylphenol-formaldehyde
resin

Dicumyl peroxid

Hexamethylenediamine
carbamate

Epoxyresin

Takirol 201

Perzumyl D

Cheminox
AC-6

Epikote 828
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Table 2 Pure gum formulations and tensile properties of the vulcanizates

No. @® ® @ @ ® ® @ ® ©®
Cure System 22 Pb;O; |Peroxid | Oxime | Oxime II_)E];?EOI f;i;?ﬁy Amine | PbO
Skyprene B-30 100 100 100 100 100 100 100 100 100
MgO 4 - 4 — — . — — —
ZnO 5 5 — — — — — —- —
Antioxidant-D 2 2 — 2 — 2 2 2 2
Antioxidant-NBC - o 2 — 2 — - — —
Pb,0, — 20 — 6 6 — — — -
Dicumyl peroxide — — 1 — — — — = —_
Vulnoc DGM — — — 6 6 —— — — —
Takirol 201 — — — — — 5 — - —-
Ckeminox AC-6 — — — — — — 1.5 0.7 —
Epikote 828 ; — — — — — — 1.5 — —
Accelerdtor-22 0. 35 0.3 — — — — — — 0.3
PbO — — — — — 20 — — 20
* Hg-(JIS-A) 42 37 37 42 43 42 39 40 44
Ts (kg/cm?) 169 138 145 80 109 130 132 123 117
Es ( % ) 850 920 920 520 590 870 880 820 710
Maoo(kg/cm?) 15 14 10 22 8 15 13 14 16
* Cure : 150°C x 20min.
Table 3 Oxime and litharge formulations 3) rm—aEEE :45~55°C
—— No. @ WEARER
L | ® | ® .

Ingradients(PHR) 1) #K : EREEABRO DKL 0 6
Skyprene B-30 100 | 100 | 100 2) BEME : BK%E RESR 510, 50°C SO
Antioxidant-D 2| — 2 70°C & L7,

Antioxidant-NBC — 2 | — L OMDORBREIIEER, HRCRT,

Stearic Acid 1 1

Nipsil-VN 3 30 | 30 | 30 3. HERREEER

KT Carbon o (17 mBEROE A

Process Ofl il CR OHIEKEED L IR ORE T 51 b
Processing aid~TE-80 1 1 1 N

Vulnoe DGM 4 L | h, fE4 DRSOV TER T I ICRHE, RO InbR
Pb,0,4 2 2 | — FER CR WHEHAMREEZEZ DR D,
Accelerator-22 B - - 0.3 1) 2= F4A FY

Diethylene glycol — — 0.3 2) =x%

PbO - — 20 3) 7=/ — NG

ek, BARIOEABIFELEFERTLONELETH
A OWETIHERS, WS XERERA Y T,
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2) m—falEsy : 15/17 ¢ p. m.
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CRLOMBROES L5153 fik% Table 2 i,
Mg0Q/Zn0, PbO % XU Pb;0s o RossE s Hic
mLice LT, WgKto®REFHicis\ - Tik Table 2 %
LU Table 3 0¥ No. B LUMBEREHEERT
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25F Cure : 150C X20min
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Cure : 150 X 20min
-Immersion Temp. © 70C
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Weight Change (%)
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Fig. 1 Weight change vs. immersion time
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Fig. 2 Volume change vs immersion time
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Cure Systems, Oxime, Phenol Epoxy Amine, PbO,
Resin, Resin,
Q : Water absorption
Vv ! Crosslinking density
K’ : Static elasticity

Fig. 3 Variation of Q/v and K'Q values with the
cure systems
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Fig. 4 Ozone Resistance of CR vulcanizates
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Formulation ; Table 3
Cure : 150T X20min

ML, .. (100C)M
80

k1  Aging : 120C X 70hrs, Gear Oven

%2  Compression Set : 100C X70hrsX25% load

Filg. 5 Over all views on physical properties

Formulation : Table 3
Cure : 150C X 20min AW
Immersion : 70C X44days 10

——--——(10) Oxime (D)
() Oxime (NBC)
———@PbO

%1
Ax(To) %
100,

Log pV {1-cm
20

140
*3 No.1)%

%3 Oil Resistance : 100 X70hrs

of CR vulcanizates with oxime and litharge
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—_——— Oxime (D)
------ @) Oxime (NBC)

— @ pro

Fig. 6 Brime resistance of CR vulcanizates with oxime and litharge
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