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Abstract: Four different polymer compounds were prepared from four kinds of plasticizers, viz. di-2-ethylhexyl azelate
(DOZ), di-2-ethylhexyl adipate (DOA), di-2-ethylhexyl sebacate (DOS), and di-2-butyl sebacate (DBS), for making cable
sheaths for ships. Ethylene-vinyl acetate and ethylene-propylene-diene-copolymer as matrix polymers and ethylene-vinyl
acetate grafted maleic anhydride as a coupling agent were compounded with a flame retardant, crosslinking agent, filler,
and other additives, besides the plasticizer to obtain the polymer compounds. The polymer containing DOZ showed the
highest MH and AT in the rheology test, while that containing DBS was found to have the lowest tensile strength and high-
est elongation because of low AT. The four polymers showed similar values (31.7-31.9) for flame resistance, while the poly-
mer containing DOZ showed the highest value for cold resistance.
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Experimental

1. HERI=E

B AFE 93}9 ethylene-vinyl acetate (EVA) ILEXZ A}
L3519 =d 28% vinyl acetate 3 7}2 EVAZ Lotte
Chemicalol| A 2 2t AEZEH-2 VC-590 o] 3ith. ethylene-
propylene-diene-copolymer(EPDM)2 ethylene §H5Fo| 70%2
Kumho Polychemol| A Zg8etal AlEH-2 KEP-510 o]it}.
T T2 18R} EZZ ethylene-vinylacetate-g-maleic ahydride
(EVA-g-MAH)2IH]| o] 1B} vinylacetate 3FF0] 15%¢]
EVA (Lotte Chemical, VS-440)°] maleic ahydrideE 1% 7}%]
SH(grafting)A| 71 Ao|tt. G AA| 2= silane coated aluminum
tri-hydroxide (S-ATH, KH-101LC, p/s; 1.0 um)& KCA}oA],

Table 1. Chemical Structure of Plasticizer

Solidifying
Point (°C)
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] P
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(o)
0
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DOS /\/)/\o)k/-\/\/\/\”/o 691
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DBS \/\/OY\/\N\)‘\O/\/\ -11
)

Plasticizer Chemical Structure

Table 2. Compound Formulation (unit: phr)

#1 #2 #3 #4

EVA 40 40 40 40
EPDM 40 40 40 40
EVA-g-MAH 18 18 18 18
S-ATH 80 80 80 80
MDH 90 90 90 90

Plasticizer =~ DOZ 12 DOA 12 DOS 12 DBS 12

Silica 1 1 1 1
M/B 19 19 19 19
Aflux-42M? 0.5 0.5 0.5 0.5
DCP 3.5 3.5 3.5 3.5

dubricant
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£, =SR] A 2 mercaptobenzothiazole (MB, Sigma Aldrich)y&
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Aldrich)& ARg-3}th.
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Figure 1. The step of compounding process for rubber sheet
samples in this research.
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4.4, Limited oxygen index (LOI)
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Figure 2. Curing curves of test samples.
Table 3. The Results of Curing Test
#1 #2 #3 #4
tgo (min:s) 4:00 3:36 3:44 3:44

My, (torgue) 63.3 61.1 60.8 56.1

M, (torgue) 10.6 10.0 9.6 9.7

AT (torgue) 52.7 51.1 512 46.4
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2R =0 vls ol Bold A 448l & <~ ict. DBS
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Table 4. The Results of Mooney Viscometer Test

#1 #2 #3 #4

Initial 56.1 57.1 67.6 68.2
Mooney Viscosity 343 34.5 35.8 36.6
Scorch Viscosity 39.3 39.5 40.8 41.6
Scorch Time (ts) 9:05 6:26 8:54 6:07

Table 5. The Results of Cold Resistance Test

#1 #2 #3 #4
Crack at —60°C 1/3 2/3 2/3 3/3

A DOZ2} DOS2] scorch timeo] DOAL} DBSQ] scorch time

Hoh o 42 o 5 Aok
2. QIZHAI
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e EE ARAEG B2 LS BAT o s
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Figure 3. The results of tensile test under room temperature.
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Figure 4. The results of aging test.
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Figure 5. The results of limited oxygen index test.
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Table 62] Y3t 9] AL DOZ7} 37] = 170¢] crackTt &
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Conclusions
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