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Damage analysis and strength prediction of composites structures in hygrothermal environment

YAN Wei, YAN Ying” , SU Ling
(School of Aeronautical Science and Engineering, Beijing University of Aeronautics and

Astronautics, Beijing 100191, China)

Abstract: By means of the introduction of the classic laminate theory with considering hygrothermal effect into the
finite element method, the mechanical properties of composite in hygrothermal environment were accurately
forecasted and the damage evolution was tracked through careful consideration of equivalent lamina parameters
reduction and unloading after initial damage and estimation of {inal damage. The tensile and compressive strengths of

three different lay - up composite laminates in hygrothermal environment were studied. There is good agreement

between experiment and simulation results.
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Table 1 Comparison of experiment and analysis results of

laminate tensile strength in hygrothermal environment

Tensile strength/MPa

Environmental condition

P4 P5 P6

Experiment 407. 2 586 313

RT Analysis 410. 2 664. 3 276.4
Error/ % 0.7% 13% 1%
Experiment 429 626 340

120C Analysis 434 703. 65 277.179
Error/ % 1L.1% 12% 18%
Experiment 437 577 322

Moisture Analysis 431. 14 638.248  276.944
Error/ % 1.3% 11% 14%
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Table 2 Comparison of experiment and analysis results of

laminate compressive strength in hygrothermal environment

Compressive strength/MPa

Environmental condition

P4 P5 P6
Experiment 606 665 384
RT Analysis 429. 54 591.8 364.7
Error/%  29.1%  11% 5%
Experiment 460 557 338
120C Analysis 355.4 424.8 309
Error/%  22.7%  23.7%  8.6%
Experiment 590 683 379
Moisture Analysis 517 694. 6 377
Error/%  12.4%  1.7% 0.5%
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