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ABSTRACT

It was performed to test the combustive properties of low density polyethylene and ethylene vinyl
acetate (LDPE-EVA) composite by the addition of magnesium hydroxide. Flame retardant of natural
magnesium hydroxide was added to the mixture of LDPE-EVA in 40 to 80 wt% concentration. The
composite was compounded to prepare specimen for combustive analysis by cone calorimeter (1SO
5660-1). Comparing with virgin LDPE-EVA, the specimens including the magnesium hydroxide had
lower flashover possibility. It is supposed that the combustive properties in the composites decreased
due to the endothermic decomposition of magnesium hydroxide. The specimens with magnesium
hydroxide showed both the lower total heat release rate (THR) and lower CO production rate than
those of virgin polymer. As the magnesium hydroxide content increases, the total smoke release
(THR) and smoke extinction area (SEA) decreased.

Key words: Magnesium hydroxide, Combustive properties, Flashover possibility, CO production rate, Smoke
extinction area (SEA)
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Table 1. Compositions of the LDPE-EVA Composites with
Magnesum Hydroxide

Specimen
Item
No. 1| No. 2| No. 3| No. 4
LDPE 50 30 20 10
Compositions| EVA 50 30 20 10
(Wt%) Mg(OH), 4 | 60 | 80
Total 100 | 100 | 100 | 100
Thickness| 55 | 53 | 53 | 64
(mm)
Specimen Mass
Soecification © 492 | 583 |70.6 [1105
Density
(glem?) 093| 110| 133 173
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Table 2. Combustive Properties of the Specimens of LDPE
and EVA Composites with Magnesium Hydroxide (Part 1)

Specimen SMLR THR TSR
(Wt%) (g/s-md) (MIm?) (m¥m?)
No. 1 13.58 161.8 2101
No. 2 11.58 145.8 1373
No. 3 5.50 1225 1051
No. 4 2.80 9.8 79

SMLR, specific mass loss rate; THR, total heat release; TSR,
total smoke release.

Table 3. Combustive Properties of the Specimens of LDPE
and EVA Mixutures with Magnesium Hydroxide (Part 2)

Im
oo |tk | ko | SV | ing
No. 1 0.034 2.37 0.0143 450
No. 2 0.028 2.31 0.0121 325
No. 3 0.023 2.17 0.0105 261
No. 4 0.013 1.46 0.0113 26

SEA, specific extinction area.
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Figure 1. Tota heat release curves of the specimens of
LDPE and EVA composites with magnesium hydroxide at
50 kWi/n? externa heat flux.
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Table 4. Flashover Possihbility of the Specimens of LDPE-
EVA Composites with Magnesium Hydroxide at 50 kW/m?
External Heat Flux

Specimen|7T129] prirres | rop| THR | Classification
o) | (se) | Gowim?) | 9 | M|
No. 1 38 692 18.2| 161.8 H H
No. 2 58 443 76| 1458 | |
No. 3 87 243 37| 1225 | |
No. 4 179 19 0.1 9.8 L L

FOP, Flashover propensity.

F HES o8] EYALH S 4
slo] Table 49 JERASATE Petrelag] Aloka]of u}

A s FHPALH 7HsAES BAE BH
50kW/MPe] BALE ZANA FatslnladlgS Aot
SHA] 92 FAIAL A% xt =2 TFSH), v =
S AEH) ZHA e 7S e gE A
AL x, y7} 22 EAHE SF(1)S YR 5
Arstrlav S 80wt% 7k AlEH e 9 x, y7t
7zt A E TH(L)E Ve o™, $e AaeA
715oz TN W TFeAdo] B AeR o =E U

33 oA MME HIL

Table 39 Vel ®}e} LDPE-EVA 4 ©5¢] A
A CO WA TS 0.034 kgkgE ZH ATt FA 9|
FAE O S S E HUEe AR A co 7t
28] Ha S 0.028~0.013kgkge 24 A ¢
5 AlgHe] coA ol vlsted v wA YA JER
th I o]l tiste] AAAIZF FHA E g CO
WAL S Figure 2014 HodE npel itk AlgH

0.008

0.007 1 —No.1
- || No.2
= J
iﬂ 0.006 No.3
gooosq %V [ No.4
=
£ 0004 4
2 0003 -
E
=
o 0002 -
5

0.001 %

0 b et A AL A
— —T

0 100 200 300 400 500 600 700 800 S00 1000 11001200
Time (sec)
Figure 2. CO production rate curves of the specimens of
LDPE and EVAR composites with magnesium hydroxide
at 50 kw/m? externa heat flux.
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LDPE and EVAR composites with magnesium hydroxide
a 50 kw/m? externa heat flux.
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at 50 kW/m? externa heat flux.
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