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(54) Title; METHOD FOR DETECTING SERVICE LIFE OF PRE-CROSSLINKED MATERIAL FOR HIGH-VOLTAGE ALTER-
NATING-CURRENT CABLE INSULATION

(54) KEREFR: T AT L A A G A T IR At 73 R 7 v

810 Take a pre-crosslinked material, and carry out tabletting to obtain a reference cross-
linked polyethylene, the pre-crasslinked material being an unaged new pre-linked material
Measure the cross-linking degree of the reference cross-linked polyethylene to obtain
cross-linking degree reference data
$12 Test mechanical properties of the linked polyethylene to obtain
mechanical property reference data
$13 Heat the pre-crosslinked material at a preset temperature for a preset duration to
obtain a pre-crosslinked material that undergoes accelerated aging
814 Carry out tabletting on the pi material that aging
to obtain a crosslinked polyethylene
815 Measure the cross-linking degree of the crosslinked polyethylene prepared from the
pre-crosslinked material that undergoes accelerated aging to obtain cross-linking degree
detection data
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$16 Test mechanical properties of the po prepared from the pre-
crosshnked material that undergoes accelerated aging to obtain mechanical property

detection data

§17 Compare the cross-linking degree reference data with the cross-linking degree
detection data to obtain a first comparison result

$18 Compare the mechanical property reference data with the mechanical property
detection data to obtain a second comparison result

$19 Prolong a preset heating duration according to a preset step length

S20 Record the heating duration, the pre-crosslinked material that undergoes accelerated

aging being an expired pre-crosslinked material

Obtain a calculation formula of a rate of a cross-linking agent in the

e
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pre-crosslinked material

§22 In combination with a calculation formula of the change of a half-life period of the
cross-linking agent along with the temperature, subtract the step length from the heating
duration of the expired pre-crosslinked material and then convert into the normal-
temperature duration, and obtain the storage life of the pre-crosslinked material

AA  The first comparison result does not fall within the first error allowable range, or the
second comparison result does not fall within the second error allowable range

BB  When the first comparison result falls within a first error allowable range, and the
second comparison result falls within a second error allowable range

(57) Abstract: A method for detecting service life of a pre-crosslinked material for high-voltage alternating-current cable insulation,
comprising: taking a new pre-crosslinked material and carrying out tabletting to obtain a crosslinked polyethylene, measuring the
cross-linking degree, mechanical properties and dielectric properties of the crosslinked polyethylene, and taking the measurement re-
sults as reference values; carrying out heating for accelerated aging of the pre-crosslinked material, measuring the crosslinking degree,
mechanical properties and dielectric propetties of a crosslinked polyethylene obtained by tabletting of the pre-crosslinked material that
undergoes accelerated aging, and comparing the measurement results with the reference values; when the results fall within an error
allowable range, prolonging a heating duration according to a preset step length until the results does not completely fall within the
error allowable range; according to a calculation formula of a decomposition rate of a cross-linking agent and a calculation formmula of
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the change of a half-life period along with the temperature, subtracting the step length from the heating duration and then converting
into a normal-temperature duration, and obtaining the storage life of the pre-crosslinked material, and carrying out heating for acceler-
ated aging of the pre-crosslinked material, taking the crosslinking degree, mechanical properties and dielectric properties as activity
standards, and calculating the storage life of the pre-crosslinked material according to the decomposition rate and the half-life period
of the crosslinking agent.
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