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Tab. 1 Elastic performance parameters and strength performance

parameters of T300/69 laminates

E,/MPa E,/MPa E,/MPa v, v, v, G,/MPa G,/MPa G,;/MPa

140 000 9000 9000 0.32 0.28 0.21 4600 4600 3082

X,/MPa X./MPa Y/MPa Y,/MPa S /MPa S _/MPa S _/MPa

1760 1100 51 130 70 60 60

1.2 EFmEi e IR M pa R B iR
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Fig. 1 Drop hammer test bench
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Fig.2 Damage morphology of different impact energies
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Fig.3 Compression test of laminates
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Tab.2 Damage morphology size of laminates under different impact energies

il e A R MR R R R P24 M1 S 3 M1 B S - J {E
Impact energy/]  Specimen number Dent length/mm Average length of dent/mm Dent width/mm Average width of dent/mm

517-1 6.81 4.23

5 572 6.35 6.77 3.56 3.88
513 7.15 3.86
157J-1 11.27 4.15

15 15J-2 11.05 11.47 5.65 4.95
15J-3 12.10 5.05
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Fig. 4 Compressive damage diagram of laminates after 5 J and 15 J impact energy
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Tab.3 Maximum compressive load and residual strength

. . 45 T 4y S 4] 2 TR A i
WibigE A WAL TR SR o IR
Impact energy/] Specimen number Breaking load/kN  Average compressive load/kN Compressive residual strengt verage compressive residua
MPa strength/MPa
51-1 353 280.1
5 5J-2 27.6 31.4 219.0 249.2
573 31.2 249.2
1517J-1 26.8 212.7
15 15712 252 245 200.0 194.4
151J-3 21.6 171.4
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Tab. 4 Characteristic length of the edge of impact compression load

il e fLiz FRIEK

Impact energy/]  Aperture/mm Characteristic length a,/mm
5 3.385 10.730
15 5.735 6.030
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Fig. 5 Electro-hydraulic servo dynamic and static

universal testing machine
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Fig. 6 Fatigue damage diagram at different stress levels
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Tab.5 Compressive fatigue life after impacts

A4 NE T3 7K e N FE1g N
Specimen number Stress level/% & Average of Ig N
57J-1 80 5.231
>5.492
5J-2 80 >5.653
157-1 60 5.106
5.440
15J-2 60 5.627
157J-3 70 5.345
5.173
157J-4 70 4.885
15J)-5 80 2.702
3.560
1517J-6 80 4.417
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Tab. 6 Equivalent damage coefficient

il RERE N F 7K I 57 75 i
Impact energy/J Stress level/%  Fatigue life Ig N

o, /MPa a

5 80 5.231 302.988  0.656
5 80 5.653 302.988  0.629
15 80 3.560 425.565  0.542
15 70 5.173 372369  0.480
15 60 5.440 319.174  0.468
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Fig.7 Comparison diagram of fatigue life
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Compression-compression fatigue life prediction model of T300/69 laminates

under edge impact

ZHANG Peng LIU Jianhui

WEI Yaobing

(School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: After low-velocity impact at the edge, delamination and matrix extrusion occur inside the composite laminates,

which will have a serious impact on the safe use and life of the composite laminates. Therefore, it is of practical engineering

significance to establish a fatigue life prediction model for low-velocity impact at the edge. The dent damage size, compressive

residual strength and fatigue life of the fatigue life prediction model were obtained by low-speed impact test, compression test

and compression-compression fatigue test. Based on the average stress failure criterion, the impact damage area of the

laminated plate was equivalent to the corresponding aperture by combining the opening equivalent method, and the equivalent

damage coefficient of different impact energy was proposed. A fatigue life prediction model considering the compressive

residual strength of impact damaged laminates was established, and the prediction results were compared with the test results.

The results show that the fatigue life prediction accuracy of the model is high, the error is controlled within 10%, and the

model has good prediction ability.
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