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A Study on Flame Retardancy and Tracking Properties of
Expanded Vermiculite Added Silicon Rubber for Wire
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Abstract: In this study, a high-temperature vulcanizing (HTV) method was used to achieve a shore a hardness of 70.

The basic base was composed of 60% silicon gum (GUM) which is a high-viscosity polymer, 30% fumed silica (FS),

and 5% of plasticizer. The GUM and FS were mixed well with less than 1% silane to improve rubber strength. Expanded

vermiculite was added as a filler at 10%, 15%, and 20%. The curing conditions were 170°C for 10 min and a molding

method was applied. We report herein, the results of inorganic analysis and flame-retardant and tracking tests on the

expanded vermiculite. The flame retardance and tracking test outcomes for a shore a hardness of 70 were found to be

optimal when the expanded vermiculite content was 10%.
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Fig. 1. Tracking test sample and electrode assembly method.
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Table 1. Flammability rating standard.
UL 94V Test Rating V-0 V-l V2 3. Znt A n#

Individual after flame time, t; or t, <10s <30s <30s
Total after flame time for any condition 3.1 &A™ Znt

set, t;+t, for the 5 specimen =30 =250 =250

After flame plus after glow Time for ARG 10% A7 4 Al Zuts 7 29
each individual specimen after the second <30 <60 <60 7ol 1xF 10x7F AYE & 27 Al&= 10X oY= A

flame application, ty+t3 s grEdout UHA] 37f= 30& ojyd 437t

Burning up to the holding clamp 125 mm No No No dagct 2% AYE 5 A8 T% 30X o|Y AP}
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Table 2. Vermiculite (10%) flame retardant test result.
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Table 4. Vermiculite (20%) flame retardant test result.

Flame retardant test book

Flame retardant test book

1. Individual after flame time, t; or t,

I . Individual after flame time, t; or t;

After flame After flame
. @ @ ©) @ ® Total ) @ @) ® @ ® Total
time time
t 2 1 15 10 12 40 t) 1 1 1 1 4
ty 24 25 21 25 20 115 t 1 1 9 1 1 13

IT. Total after flame time for any condition set,

titt, for the 5 specimen

IT. Total after flame time for any condition set,
t+t, for the 5 specimen

155

21

IO. After flame plus after glow time for each individual
specimen after the second flame application, tr+ts

[M. After flame plus after glow time for each individual

specimen after the second flame application, ty+t;

Remarks

Sample ) @ ©) @ ®

Sample ) @ ©) @ ®

Remarks

Time (s) 12 10 8 7 9

Time (s) 2 3 2 3 4

IV. Burning up to the holding clamp 125 mm

IV. Burning up to the holding clamp 125 mm

Sample @ @ ©) @ ® Remarks Sample @ @ ©) @ ® Remarks
Yes/No No No No No No Yes/No No No No No No
V. Cotton Ignition V. Cotton ignition
Sample @ @ ©) @ ® Remarks Sample @ @ ©) @ ® Remarks
Yes/No No No No No No Yes/No No No No No No
VI. Judgment V-1 VI. Judgment V-0
Table 3. Vermiculite (15%) flame retardant test result. _ ~ _ _
Sy FRE QAL 1, 2AF A& 57RO Al ASFAITE
Flame retardant test book 10322 &olgoiu, T 2004 10% A7}st Algwct

I . Individual after flame time, t; or t;

After flame
. @ @ ©) @ ® Total
time
t 1 1 9 1 8 20
t 21 15 22 12 13 83

IT. Total after flame time for any condition set,

t;+t, for the 5 specimen

103

IMl. After flame plus after glow time for each individual
specimen after the second flame application, t+t;

Sample ) @ ©) @ ®

Remarks

Time (s) 8 7 8 10 9

IV. Burning up to the holding clamp 125 mm

Sample @ @ ©) @ ® Remarks
Yes/No No No No No No

V. Cotton ignition
Sample @ @ ©) @ ® Remarks

Yes/No No No No No No

VI. Judgment V-1
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Fig. 3. Vermiculite (15%) tracking test result.

Fig. 4. Vermiculite (20%) tracking test result.
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Table 5. Vermiculite EDS analysis.

Ingredient Content
(0] 42.4
Si 21.31
Fe 13.67
Al 8.17
Mg 6.66
K 4.73
Ca 1.14
Ti 0.98
Na 0.95

Fig. 5. Optical microscope photograph vermiculite (a) 10%, (b)
15%, and (c) 20%.
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