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Fig.1 Moisture absorption curves of GF/PA66 under the four heat
treatment routes
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Fig.2 Tensile strength and retention rate of GF/PA66 fixed plate with aging time after humid heat aging
(a): Route 1; (b): Route 2; (c): Route 3; (d): Route 4
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Fig.3 Retention rate of tensile strength of the fixed plate under
the four heat treatment routes
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Fig.4 Flexural strength of GF/PA66 fixed plate with aging time under four heat treatment routes
(a):Route 1; (b): Route 2; (c): Route 3; (d): Route 4

Tab.1 Mechanical properties of fixed plate after hygrothermal aging under different heat treatment routes

Specimen Tensile strength/MPa Flexural strength/MPa

Route 1 Aged 24 h 103.2 179.1
Aged 72 h 101.2 173.9

Aged 168 h 100.5 170.8

Aged 336 h 99.8 168.4

Route 2 Aged24h 104.5 180.6
Aged 72 h 102.6 174.8

Aged 168 h 101.2 170.1

Aged 336 h 100.6 167.0

Route 3 Aged 24 h 99.6 172.5
Aged 72 h 97.1 169.0

Aged 168 h 96.4 167.6

Aged 336 h 95.9 164.2

Route 4 Aged 24 h 102.2 175.5
Aged 72 h 100.3 171.7

Aged 168 h 99.1 169.4

Aged 336 h 98.5 165.5
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Fig.5 Flexural strength of GF/PA66 fixed plate with aging time
under humid heat treatment
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Fig.6 Rockwell hardness decay curves under different heat
treatment routes
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Fig.7 Fracture morphologies of untreated and four heat treatment routes
(a):Route 1, 24 h; (b): Route 1, 336 h; (c): Route 2, 24 h;(d): Route 2, 336 h;(e): Route 3, 24 h;
(f): Route 3, 336 h;(g): Route 4, 24 h;(h): Route 4, 336 h
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Effect of Hygrothermal Treatment Processes on Mechanical Properties and
Microstructure of Hygrothermally Aged Glass Fiber Reinforced Polyamide 66

Shumei Lou, Peng Chen, Zhiyuan Chen, Baojia Cheng, Yiming Li
(Department of Intelligent and Equipment, Shandong University of Science and Technology, Tai 'an 271019, China)

ABSTRACT: The effects of different hygrothermal treatment processes on the hygrothermal aging properties of
25% short glass fiber (GF)- reinforced polyamide 66(PA66) plates were investigated by macroscopic mechanical
properties and microscopic characterization methods. The 25% GF/PA66 fixed plates with different hygrothermal
treatment processes were put into the same hygrothermal aging environment for periodic sampling and testing, and
the analysis results show that the hygrothermal weight gain rate of fixed plates with different hygrothermal treatment
processes decreases to different degrees. The mechanical properties results show that the hygrothermal treatment
process improves the hygrothermal aging resistance of the fixed plates, and maintains the high tensile and flexural
strength, and surface hardness in the hygrothermal aging environment; the temperature change of the hygrothermal
treatment process has a greater impact on the decay of mechanical properties. The bending fracture surface was
observed by scanning electron microscopy and it is found that after the hygrothermal treatment, the surface of the
extracted fibers is covered with a large amount of resin matrix, and the cavities left by the extracted fibers at the
fracture are also less, which indicates that the wet heat treatment can maintain good interfacial bond strength between
the glass fibers and PA66 matrix of the specimens.
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