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Aging Characteristics of Meta-Aramid Sewing Threads
Under Multi-factor Coupling Environment
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Abstract: To investigate the aging characteristics of meta-aramid sewing threads in coupled high-
temperature, high-humidity, and corrosive environments, interactive aging treatments were
performed using acidic and alkaline solutions at different temperatures (75, 130, and 150 °C).
The mechanical properties, flex resistance, moisture regain, chemical composition, and
microscopic morphology of the threads before and after aging were analyzed. A systematic study
was conducted on the effects of temperature, time, and the sequence of acid and alkali corrosion
on the aging degree. The results indicate that both aging temperature and the sequence of acid and
alkali corrosion significantly influence thread performance. At 150 °C, the breaking strength
retention rate and retention rate of elongation at break of the threads after secondary alternating
acid and alkali corrosion are 37. 1% and 20. 9%, respectively. Aged threads exhibit significantly
increased moisture regain and reduced thermal stability, primarily due to molecular chain
breakage in the aramid polymer after aging.
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Table 1 Basic parameters of MPIA sewing threads
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Fig. 1 Acidity and alkalinity near sewing threads
under working condition
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Fig.2 Schematic diagram of experimental procedure

®2 HE@EURKS

Table 2 Sample aging conditions
FEdh WA REESC —URAZHIEM TR HE

T-1 1 75 H,S0, NaOH H,SO, NaOH
T-2 1 75  NaOH H,S0, NaOH H,SO,
T-3 3 75 H,S0, NaOH H,SO, NaOH
T-4 3 75  NaOH H,S0, NaOH H,SO,
T-5 4 75 H,S0, NaOH
T-6 4 75 NaOH H,SO0,
T-7 4 75  H,80, NaOH H,SO, NaOH
T-8 4 75  NaOH H,S0, NaOH H,SO,
T-9 6 75  H,S0, NaOH
T-10 6 75  NaOH H,S0,
T-11 8 75 H,S0, NaOH
T-12 8 75 NaOH H,S0,
T-13 6 75 H,S0, H,S0,
T-14 6 75  NaOH NaOH
T-15 8 75 H,S0, H,S0,
T-16 8 75 NaOH NaOH
T-17 1 130 H,S0, NaOH H,SO, NaOH
T-18 1 130 NaOH H,S0, NaOH H,SO,
T-19 1 150  H,S0, NaOH H,S0, NaOH
T-20 1 150 NaOH H,SO, NaOH H,SO,
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Fig. 3 Relationship between tensile properties and aging temperature of MPIA sewing threads
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Fig. 5 Relationship between tensile properties and aging sequence of MPIA sewing threads
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Fig. 6 Tensile properties of PMIA sewing thread
under alternating acid and alkali corrosion,
single acid corrosion, and alkali corrosion
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Fig. 8 Change of flex resistance of sewing threads
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Table 3 Moisture regain of samples at different
aging conditions
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Fig. 9 Infrared spectrum of fiber and chemical structure diagram of fiber hydrolysis before and after aging
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