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Mechanical Properties of 5228 A/CF3031 Laminates
Repaired by The Glue-Injection Method
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Abstract Based on damages probably caused by the process of production of 5228 A/CF3031 laminates, 5
kinds of defective samples were designed and produced, including the exceeding standard aperture (ESA) , the ellipti-
cal aperture(EA) , the layering aperture (LA ), the overly polishing aperture (OPA) and the layering fringe (LF) ,
and glue-injection method was proposed for restoration. ASTM standard is used to test the strength of tensile, com-
pression, inflexion, and longitudinal transverse and inter laminar shear of original, defective and repaired samples,
and then optical microscope was used for the observation. The result indicated that ESA has more negative impact on
the tensile strength, compression, inflexion of samples, and strength of these defective samples respectively decreased
by 11.1% , 13.8% , 14.4% ; OPA creates more harmful effects on the longitudinal transverse sheared strength, and
strength of these defective samples decreased by 25. 6% ; inter laminar sheared strength is more vulnerable to the LF,
and strength of these defective samples decreased by 27.3% . Additionally, the strength of all the five samples is im-
proved to a certain degree due to the application of glue-injection method. The improvement of laminates resistance to
small deformation (tensile, compression and inter laminar shear) for laminates is more significant than large deforma-
tion (inflexion and longitudinal transverse shear) .
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Fig. 2 Elliptical aperture( EA)
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Tab.1 Experimental results of the strength of carbon fiber/epoxy composite laminates

Fr g B JE 458 R Yk 55 Y5 2 (B By 58 5
HRBFARNE
/MPa /% /MPa /% /MPa /% /MPa /% /MPa /%
L Ta 388.37 100 348.54 100 657.61 100 113. 00 100 61.45 100
1
z.:ﬁg H 345.41 88.9 300. 34 86.2 563.08 85.6 108.05 95.6 55.95 91.0
Ba 376.97 97.1 316.31 90.8 576.12 87.6 110.02 97.4 57.7 93.9
Ta 388.37 100 348.54 100 657.61 100 113. 00 100 61.45 100
NEEN f 386.58 99.5 340. 14 97.6 612.01 93.1 112.71 99.7 60.18 97.9
BE 379.40 97.7 345.32 99.1 618.04 94.0 112.35 99.4 59.34 96.6
i Ta 388.37 100 348.54 100 657.61 100 113.00 100 61.45 100
1%
S H 370.30 95.3 327.86 94.1 627.46 95.4 111.27 98.5 60.72 98.8
= “BE 387.69 99.8 378.22 108.5 636.43 96.8 112.56 99.6 61.39 99.9
L Ta 388.37 100 348.54 100 657.61 100 113.00 100 61.45 100
1L
T%E H 386.83 99.6 335.41 96.2 642.29 97.6 84.02 74.4 58.64 95.4
Ba 385.49 99.3 357.94  102.6 647.7 98.5 88. 64 78.4 59.81 97.3
s Ja 605. 63 100 428.80 100 714.30 100 114.11 100 98.76 100
1z
P H 590.27 97.5 405.31 94.6 716. 88 100. 4 107.91 94.6 71.75 72.7
= BE 601.95 99.4 442.42  103.2 736.47  103.1 108.33 94.9 99.00 100.2
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Fig. 11 An OM photo of inflexion failure of
repaired samples of ESA
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Fig. 14 An OM photo of defective samples of LF

after interlaminar shear test without failure
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after interlaminar shear test with failure
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