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Automated Tape Placement in Large Composite Cylinder Structure

Zhang Lei Liu Wei
(Aerospace Research Institute of Materials & Processing Technology , Beijing 100076 )

Wang Junfeng Xiong Yanli Fan Jia

Abstract Automated tape placement in large cylinder structure was studied with domestic T300/605 melting prepared
prepreg. The ply angle was optimized to achieve the full-scale laying in large cylinder structure ,which would avoid the gap or
overlaps. On the basis of the optimization, the process experiment of large cylinder structure with automated tape placement was
carried out and the result indicated that the adhesion of the prepreg tape was fit for automated tape placement. The gap or over-
lap between the tapes were less than 1mm and the error of ply angle was less than 0.2°. Nondestructive testing of the composite
cylinder and test of mechanical and physical performance was carried out. The result showed that the property of the composite

cylinder was eligible ,which indicated that automated tape placement satisfied the moulding of the large cylinder structure.

Key words Automated tape placement,Cylinder structure , Composite
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Fig. 1 System of automated tape placement
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Fig.2 Head of automated tape placement equipment
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Tab.1 Quality of prepreg tape
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Tab.2 Racking strength of T300/605

WA FI SR/ N cm™
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Fig.3 Tape angle and cutting angle in placement
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Tab.3 Optimization of tape number and angle

PUEE  EheRE  BtERE IR IURRRTRIE ()
/mm W M) BE K2 HZ KR

100 29.6 45 30 30 44.25 45.39
150 44.4 45 44 45 45.54  45.39
100 41.9 0 42 43 0.14 0.35

150 62.8 0 63 64 0.14 -0.10
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Fig.4 Flow chart of automated tape placement
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Fig.5 Experimentation of automated tape placement
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Tab.4 Results of automated tape placement
MR W e W BIRATRIER A2 M fReR

/m /mm /mm Ji e /mm 22/ (°) /kg-h™ !
1 75 5.6 Sk <1 <0.2 <10.0
1 100 10 Pk <1 <0.2 <13.5
1 150 23 AArgh - - _

2 75 2.8 P <1 <0.2 <5.50
2 100 5.0 ik <l <0.2 <l13.5
2 150 11 i <1 <0.2 <20.0
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