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A Study on the Safety of Organic Corﬁpound Type Thermal Fuse

AR I L
Myung-Whan Hwang ¢ Young-Sik Chung

ABSTRACT

To protect the damages or the disasters caused by overheating of industrial electric equipments or
electric home appliances, a temperature sensitive thermal fuse is generally used in those equipments.
Thermal fuses cutoff the current flow when the temperature of the electric equipments are abnormally
overheated and over the certain temperature. Therefore thermal fuse is one of the most important
elements in the sense of safety.

Thermal fuses are classified into two types according to thermally sensitive materials, a low tempera-
ture melting alloy and an organic chemical compound. Domestic products of thermal fuses are now only
with an organic chemical compound. Domestic products tested by using cutoff test and aging test etc.
are satisfied UL specification. It's shown that the accuracy and the precision of the domestic products
are as good as those of the overseas products obtained UL mark. However, some of domestic products
show the reclosing problem which is mainly related the safety. This problem should be solved to make
the reliable thermal fuses.

In this paper, our interest is to find out the causes of reclosing. In the comparison between thermally
sensitive materials occurred reclosing and those occurred no reclosing, the test effects show that the
characteristics of emitting heat and absorbing heat are different.
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Table 1 Applications of thermal fuses

Sorts of goods Name of goods

Heater Electric stove, Electric iron, Hair drer,
Electric blanket, Electric foot warmer,
Electric hotplate, Bed-clothes drier, Elec-

tric range, etc.

Motor Air-conditioner, Compressor, Washing
machine, Electric fan, Electric pencil
sharpener, Sewing machine, Copying
press, Vacuum cleaner, Various smal-

I-sized motor, etc.

Electric goods | Color TV, Desk lamp, Fluorescent lamp,
’ Storage shaver, Stereo Tape recorder,

Various transformation, etc.

Kitchenware Refrigerator, Electric kettle, Electric jar,
Microwave oven, Electric pot, Toaster,
Coffee maker, Juicer, Frying pan, Table-

ware drer, etc.

Others Gas boiler, Car, Gas stove, Oil stove,

Anti-theft ovservation camera, Bidet, etc.

(b) Status when the temperature is over the Tf

(i.e. cutoff status)

Photo. 2 X-ray photo of the thermal fuse
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Fig. 1 The structure of thermal fuse
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Fig. 2 Each step of the aging test
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Fig. 3 The number of cutoffed thermal fuse at each step
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Table 2 The value of each test

. Sample A Sample B Sample C
Item of test Unit - - -
Max Min Ave Max Min Ave Max Min Ave
Contact resistance m{} 0.80 0.80 0.67 0.90 0.80 0.83 1.00 1.80 0.87
Rising of temperature T 4.5 3.9 4.2 5.9 3.5 4.7 5.0 3.1 4.2
Temperature of cutoffed T 238.8 | 236.1 |237.6 |239.0 |236.1 j237.4 |245.0 | 237.0 | 243.3
Step 1 504 504 504 504 504 504 504 504 504
Operating time Step 2 Hours | 504 254 42 504 254 385 182 0 80
Step 3 41 14 19 16 14 15 - - -
Rate of reclosing % 0 0 80
Insulation resistance | MQ |50 | 15 234 |50 [ 20 Jisz |20 [ o | s
Where Max : Maximum, Min ; Minimum, Ave . Average
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