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Fig.1 Test article
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Fig.2 The size of test article
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Fig.3 Layer reduction of transition region
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Table 1 transition type and model parameters

55 ELR h m n
SL10-A AT “<<H” 38(4451.10) 38 274
SL10-B BAY“>>H1” 38(#421.10) 38 274
SL10-C CHI“<>HI” 38(#41.10) 38 274
SL20-A AR “<<H” 76(#421.20) 76 388
SL20-B BAY“>>H1” 76(#421.20) 76 388
SL20-C CHl“<>T” 76(4451.:20) 76 388
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Fig.4 Finite element model of SL10
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------- sL10C - ..
14x10°4 |7 SL20A SN
--=- SL20B e Rl B-3iN13 HERRE YR YR
1.2x10° A e S120C o (kNI E7Niny /NIy E7Niny /NIy 2784
£ oo O T T O
w . (mm) (kN) (mm) (kN)
8.0x10° - “
6.0x10° 1 / Al ’ SL10
4
4.0x10° 1 A 1527 03 484 09 129.9 151.0
AUl B 144.0 05 71.0 11 146.9 152.6
s s R R c 1397 03 471 10 1410 1495
fz/mm SL20
K L1 L20% 15 ;
B5 mEtSLI0RISLO0RF A A 98.8 05 50.8 14 1423 171.7
Fig.5 Load displacement curves of test article SL10 and SL20
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Fig.6 Composite fiber tensile failure case when structure out of load
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Design for Ply Drop-off in Laminated Aircraft Composite Structures

REN Feixiang*, CHEN Puhui
Nanjing University of Aeronautics & Astronautics, Jiangsu Nanjing 210016, China

Abstract: As the developing of astronautics technology, composite is more and more popular in aircraft structure.
For the saving weight consideration, thickness variations accomplished by dropping plies along the length are
necessary to match varying in-plane and bending load. Unfortunately, these ply drops produce internal and local stress
concentrations as a consequence of geometric discontinuities and shear lag. In this study, with the help of Commercial
finite element software ABAQUS and applying three-dimensional HASHIN Failure criteria, the influence to structure
performance of slope and mode of ply drops is explored. Finally,some recommendations about structure design are
given.
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