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Abstract: Four different polymer compounds were manufactured to make cable sheaths for the shipping industry. Two
kinds of ethylene vinyl acetate (EVA) as the main matrix polymers and EVA-grafted maleic anhydride (EVA-g-MAH) as
the coupling agent were selected for compounding with fire retardant, crosslinking agent, filler, plasticizer, and other addi-
tives. The properties of the four compounded materials were investigated with different contents of the fire retardant, silane-
coated magnesium dihydroxide (S-MDH). In the rheology evaluation, the toy and AT values increased with increasing S-
MDH contents. On the other hand, the tensile strength decreased with increasing S-MDH content due to a relative decrease
in binder polymers. With increasing S-MDH content, fire resistance increased, but cold resistance showed no obvious

enhancement due to the polar effect of vinyl acetate in EVA.
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Table 1. Compound Formulation (unit: phr)

#1 #2 #3 #4
EVA-28? 67.5 67.5 67.5 67.5
EVA-70" 15.5 15.5 15.5 15.5
EVA-g-MAH 16.5 16.5 16.5 16.5
S-MDH 130 145 155 170
MDH 15 15 15 15
DOA 12 12 12 12
Silica 0.6 0.6 0.6 0.6
M/B 22 22 22 22
Aflux-42M° 0.7 0.7 0.7 0.7
DCP A 8 8 8 8
DCP B 1.5 1.5 1.5 1.5

Vinyl acetate ratio 28% EVA
YVinyl acetate ratio 40% EVA
9Lubricant
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4.1. Rheology &3
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Results and Discussion
1. Rheology
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Figure 1. Curing curves of test samples.

Table 2. The Results of Curing Test

#1 #2 #3 #4
too (min:s) 4:08 4:04 4:11 4:04
My (torgue) 35.8 38.1 38.7 39.2
M. (torgue) 53 5.6 52 52
AT (torgue) 30.5 325 335 34

Table 3. The Results of Mooney Viscosity

#1 #2 #3 #4

Initial 47.5 49.8 50.5 50.6
Mooney Viscosity 27.1 28.7 30.1 314
Scorch Viscosity 32.1 33.7 35.1 36.4
Scorch Time (ts) 13:51 13:31 13:48 12:59
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Figure 2. The results of tensile test under room temperature.
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Figure 3. The results of aging test.
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Figure 4. The results of limited oxygen index test.

Table 4. The Results of Cold Resistance

#1 #2 #3 #4
Crack at —60°C 2/3 2/3 3/3 3/3
B2 LOI g2 Hols FA% Fo 5% | 37} B= o
2 AL B 5 A4
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Conclusions

Adro]] AMgEE FA9EE 182 Ao EE AR
°l5}o] 2 7}A] EVAE mjEZA 1EAZ ARSI EVA-g-
MAHE coupling agent® ARE-SFHA GAA|, 7kaA], 24,
L3R A|, A, 7t aAE Y eigetact. dAA = A
2 37849 FABEIY(S-MDH)9| g F7HA 71 A
E/45& AT Rheology:= S-MDH®] 7o w2} toot
AT7} A F7hehe A S Ho] 3t Mooney F== W
AA 9] gheFo] F7kste) wEt AF Frbekleh A=
AR FaA e F7te] wE vijly 18R T HAR
AP EE 2 HASIT AFE-L dhjEsld A 5718k
ok w3} QRS2 GAA |9 4 7HA] BigF HAoE BETL
130%E AR FL, k3t AL 70% ©]3t= W 744
ol Fol W 2AoNA w37t AZbeHA WAYSEA] ekttt
A 9] STt wheh dAg-2 ST o g2 EVAS
4712 obAH| 0| EZ|7} L EAL B Q] Y-S e
Ao oJate] 7AAE thg Arbet Aol = Wekd el 3t
< dg U

Acknowledgements

o] LEL FR7eWE Tt WEATAFTUAY T2

I3 (2019)9] X Qo o5te] == S
References

1. G F. Beekman and M. A. Hastbacka, “Magnesium-oxide and
Magnesium-hydroxide in Chlorosulfonated Polyethylene for
roofing Membranes”, Rubber Chemistry and Technology.
Rubber Div. Univ. Akron Po. Box 499, Akron, OH 44309-



122 Xiang Xu Li et al. / Elastomers and Composites Vol. 54, No. 2, pp. 118-122 (June 2019)

0499: Amer. Chemical Soc. Inc., 59, 673 (1986). Journal of the Semiconductor & Display Technology, 17, 47

2.Y.J. Lee, S. B. Lee, J. Y. Jung, D. H. Lee, and U. R. Cho, “A (2018).

Study on Composites of Ethylene-Vinyl Acetate Copolymer 6. S. H. Jang, X. X. Li, and U. R. Cho, “A Study on Graphene
and Ethylene-Propylene-Diene Rubber with Aluminum Oxide and Carboxylated Styrene-Butadiene Rubber (XSBR)
Hydroxide as a Fire Retardant”, Elastomers and Composites, Nanocomposites”, Journal of the Semiconductor & Display
51, 93 (2016). Technology, 16, 52 (2017).

3. J. Rychly and J. Pavlinec, “Thermal degradation of free radi- 7. X. X. Li, S. B. Lee, and U. R. Cho, “Study on Manufacture
cally prepared poly (methyl methacrylate). A nonisothermal and Properties of Polymer Compounds for Cable Sheath”,
weight loss study”, Polym. Degrad. Stabil., 28, 1 (1990). Journal of the Semiconductor & Display Technology, 18, 42

4. J. Rychly and L. Rychla, “Non-isothermal thermogravimetry (2019).
of polymer”, J. Therm Anal., 35, 77 (1989). 8. M. P. Stevens, “Polymer Chemistry”, 3" Ed., Oxford Univer-

5.D. H. Lee, K. H. Lee, and U. R. Cho, “Property Comparison sity Press. Oxford New York, 156 (1999).

of Bio-Polyurethane and Petroleum based Polyurethane”,



