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Mechanical Properties of Composite Horizontal Tail Joints

QIANG Feng', CHEN Puhui', YANG Ao’
(1. College of Aerospace Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China;
2. Shanghai Aircraft Design and Research Institute, Shanghai 201206, China)

Abstract: Aiming at the front beam joints between the central wing and the outer wing of the horizontal tail,
the composite joints test pieces are designed. According to the actual load conditions of the horizontal tail
joints and the configuration of the test pieces, the specific test fixtures are designed and the static test scheme
is determined. Through the static test, the static limit loads and failure modes of the test pieces under the
actual load conditions are obtained. The static analysis of the central wing {ront beam joint and the outer wing
front beam joint test pieces are carried out on ABAQUS, the finite element software. The finite element
prediction results are in good agreement with the test results, which proves the accuracy of the finite element
model. Numerical results show that under the static load conditions, the stress concentration occurrs at the
hole edge, which leads to the destruction of the fiber and expansion around the hole edge, and finally the lost
of the bearing capacity.
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Fig.1 Dimension diagram of test piece of outer (central)

wing front beam joints (unit: mm)

1.2 mEBAEREREIT

p A0 B R Sk | ok B R B Sk 2R BUH
FALEESL P H R fL 34 3 ey, HLER 9 oy Horp
— LB, S — A LZ R, TERIER K A
AIEEPE R RTAR T, O T 4R R i R AT B
Trfa LA AfLpmak . M8 SCHR[ 16 ] J TR 448 , 78
VRS PRER A T JE R bR E R o &R,
W21,

WIS EE, R TR UE 5 2 1 5 0 M — 3L,



116 [ =S S NI S

5% 54 %

Bt 7T S s 1 L R B IR 2 B
N S PR I B R T 18— 0 =) o ih T 4h
LS 1Sk M R BT RSk 0 ANTR] L, E
PR Sk [ B e LA E o UMY R o T R A
AT

R1 BAMBFR
Table 1 Static loading scheme
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Fig.3 Assembly diagram of test piece and clamps

e I IR LR e Sk [ 2, 2y i i i g AL
ek B . 1k AR A S HEAT AR, AR
BT 42 Sk U8 1 19 P8 6T 30 kN, v e 38 i
B S i 1 (9 PO I6 247 O 50 kN, 4 Tl 38 19
AT W A SE M P 1 TN e P 2 T ) it R 3 AL
V£ 18] B 2 BT B, PR B ER 5 UA , 2EAT IE 5K
BB, S 3T 4 S B i 08 < 0 0.1 mm/min,
Hh g 3 R 4 Sk 16 N 80 A< 0.5 mm /min.

2 REWEHER

I JEAE MTS Model 311.31 J7 RE iR B AL 1 3¢
FE0 o i R 50 5 52, R AT 0 1 1) e e, 4 e 5
B SE AT PIIR SR, 1 EAT R . K5
SESUE K I8 PR R Ok 85 58 1 1 il TR A
2, LB A o, A1 35 4z Sk 1 50 4 1 A B 2K
i 2 92.7 KN, v g 3 iy 5% 45 3k 3 50 17 199 i R 2
9192.0 kN,

M 4Ca) ] LU 0 3T R 4 Sk 7E —
FfRE (R0 A 1R R e & R B O fL i £F
S R A 7 L Dy % T T AT O 15 IR 4(b)
AT DU o e 3R R Sk AR — S A Y TR 4R
BATVE R W0 b i A58 =X R L 20 2 2t Fn R AR
A IR A A & A T R RS, i Tk
LTI R A S Bl ) U A B R Sk 2 R Y
2% R ECRE Ty Bk Bl A L Y R ) #E— 21
TR T 408 W R 1) DX IS T K, e DR A58 =3 o e A
SR 3 A 7 1) 0 L 0 5 A R TR 2 A 2 R
(LTS iz

i
(a) Outer wing front beam joint test piece

(b) Center w frteaﬁl ] in test piece
&4 AhCrb o) 32T BR 2 Sk B IR BT X
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Table 4 Limit loads of composite horizontal tail joints
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Table 5 Progressive damage process of composite horizontal tail joints
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S,Max. Principal(Abs)
Envelope(max abs)
(Avg:75%)

+7.393e+02

(a) Outer wing front beam joint (84.8 kN)
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+4.432e+02

(b) Center wing front beam joint (192.4 kN)
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Fig.7 Stress nephograms of composite horizontal tail joints
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