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The failure experiment of composite T-joints with
induced defects under bending load

WU Hai, XIAO Jiayu, XING Suli, WEN Siwei, YANG Fubiao, YANG Jinshui
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)
Abstract; Bending experiments were carried out to investigate mechanical properties and failure processes of composite T-joints with two
defects. The defects of interfacial debonding and fillet-filling ratio were introduced to induce different failure modes of the T-joints. Results suggest
that a great diversity exists among the T-joints under various failure modes. The maximum bending load of the intact T-joint is 288. SN, while

interfacial debonding will reduce its carrying capacity by 30% . The reduction of the fillet-filling ratio leads to the initiation and propagation of the

cracks in the fillet, which greatly decreases bending mechanical properties of the composite T-joints.
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Fig. 1  Micro-structural features of composite

T-joint with interfacial debonding
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(a) Schematic diagram of bending experiments
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(b) Damage monitoring apparatus
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Fig.3 Numbers and locations of strain

monitoring points of T-joints
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Fig.4 Bending property test curve of intact
T-joint under bending load
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(a) Undamaged morphology

(b) WItAWEIR,D =28. 81mm, F =288.5N
(b) Initial damage, D =28.81mm, F =288.5N

(c¢) WEIR)G 2s,D =28.88mm, F =121.8N
(¢) 2s after damage initiation, D =28.88mm, F =121.8N
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(d) WEIRJE 4s,D =28.95mm, F = 122. IN
(d) 4s after damage initiation, D =28.95mm, F =122.1N
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(e) WEIR)T 8s,D =29.08mm, F =122. 8N
(e) 8s after damage initiation, D =29.08mm, F =122.8N

(f) BEIR)5 12s,D =29.21mm, F =123.4N
(f) 12s after damage initiation, D =29.21mm, F =123.4N

KIS Sehrmg T Bk 192 iR i A

Fig.5 Bending failure process of intact T-joint
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Fig.6 Bending property test curve of T-joint with the
interfacial debonding defect under bending load
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(d) BEIRJG 4s,D =29.96mm, F =197. IN
(a) REHMWIR (d) 4s after damage initiation, D =29.96mm, F =197. IN
(a) Undamaged morphology

(e) WIS 8s,D =30.09mm, F = 195. 5N
(e) 8s after damage initiation, D =30.09mm, F=195.5N
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(b) Initial damage, D =29.82mm, F =201.3N
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(¢) 2s after damage initiation, D =29.89mm, F =199.4N
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(f) 12s after damage initiation, D =30.22mm, F =194.9N
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Fig.8 Bending property test curve of T-joint with the
fillet-filling defect under bending load
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