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Abstract : Weight and elongation changes of IV and HIV insulations were measured
simultaneously at several given temperature of 80°C, 90°C and 100°C. And the lifetime
was predicted using the Arrhenius model. Based on the initial weight values, a 50%
elongation reduction was seen at 6.96% for the 1V insulation and 10.29% for the HIV
insulation. The activation energy from the slope of the lifetime regression equation was
calculated as 92.895 kJ/mol(0.9632 eV) for the IV insulation and 95.213 kJ/mol(0.9873 eV)
for the HIV insulation. Also, the expected lifetime at the operating temperature of 30°C
to 90°C is 2.02 to 94.32 years, and longer lifetime was predicted on HIV insulated wires
than on IV insulated wires. As a result, it was found that the thermal characteristics of
the HIV insulated wires were about 12.44% better than those of IV insulated wires under
the same conditions of use.
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Fig. 1. Plastic test sample [ISO 527 part 2].
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Table 1. Tendency equation and coefficient of determination
(R?) of change in mass by aging time

Type | Tem. [C] Tendency Equation R
80 y = 74838 F0 — 648 48 0.9653

v ) y = 10.63¢*1%5% + 8912 0.9826
100 y = 39.18e*81EM 1 60,70 0.9842
80 y = 1024054 1 g9 78 0.9974

HIV 90 y = 6247¢5%%F0 1 3745 0.9970
100 y = 19.17¢2%7E0 1 80,89 0.9995
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Fig. 2. Changing in mass of IV insulation by ageing time,
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Fig. 3. Changing in mass of HIV insulation by ageing time.
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Table 2. Tendency equation and coefficient of determination
(R%) of change in elongation by aging time

Type | Tem. [TC] Tendency Equation R
80 y = 23332.3¢>707 — 23226.12 | 0.9704

v 90 y = 145.88¢>C20EM — 44.6] 0.9893
100 y = 3198.69¢>1"E5 — 3098.09 0.9886
80 y = 9894.33¢47E% — 9794 90 0.9822

HIV 90 y = 64.14e3%10E% 1 34 98 0.9945
100 y = 55.40e37E05 1 44 02 0.9952
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Fig. 4. Elongation at break of IV insulation by ageing time,
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Fig. 5. Elongation at break of HIV insulation by ageing time.
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Table 3. Experiment data of 50% Elongation time by aging
temperature

Type | Tem[C] | (1/7)x10°[K 7Y hours log(hours)
80 2.680965 4,141 3.617105231
v 90 2.754821 1,645 3.216165902
100 2.832861 759 2.880241776
80 2.680965 3,459 3.538950562
HIV 90 2.754821 2,444 3.388101202
100 2.832861 601 2.778874472
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Fig. 6. Prediction of Lifetime at operating temperature of IV
and HIV wire,
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Table 4. Lifetime predicted by regression line

Operating IV wire HIV wire

tem. [C] | [days] [years] [days] [years]
30 29,840 81.75 34,425 94.32
40 8,335 22.84 9,318 25.53
50 2,716 7.44 2,976 8.15
60 1,247 342 1,374 3.76
70 863 2.36 970 2.66
80 763 2.09 867 2.38
90 737 2.02 841 2.30
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