Lo\ ol K
%5 35 % 2018 4E4f5 5 1) AEROSPACE  SHANGHAI 137

LEBSSMANMEZRZELREENSRIITARAR

oML E L B, SR
(LBEFMEA AT, EE 201109)

H ELAAASMHELENTER TER KT MG HERT A2 B W2 T2 4 M REEE D a4
ReZ R, HaAe LAERBERKALIKRAGFLLABELIAR, BT EHF42K%, % 6 mm A 8 mm #
FEE L RN EEE RO RBEEAPRRBEX BT THRL., OARBEDRBRLERAN . LABLELIERT
FAENEGABCEARR.ETARERABENRKBETHAZLEELSEMORRARESD, RAARTH

EOM B LR FEX G AL RBLERNZEEAS 250 . RETHEFH—KE, BHMEI>H AN . EAEATL
ARG ARBREN LR AETHEREGTRWLA A A A XK E R R EFRRRE; R4 EAZ 6K L3
0° & A= B AR, 90° B 48 » 3 4 5k 7k 3 4t iy&%&%’:r PR, BIRERTH LALSMAEELE MG RTRELS,

KHEWE L AL, AR ER: B LOMA,; ARE A HRER; E@BE; HMWRE; ARLS &

FE 4% S . TB332 XEAARERD A DOI: 10. 19328/j. cnki. 1006-1630. 2018. 05. 020

Carrying Capacity and Failure Behavior of Mechanically Fastened

L-Joints in Fiber-Reinforced Composites
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(Shanghai Aerospace System Engineering Institute, Shanghai 201109, China)

Abstract: The composite L-type structures have been used in the design of launch vehicle end frame structures,
but relevant researches on carrying capacity and failure behavior are still lacking. The representative end frame
structures are simplified as [-joints without the arc in this paper. The tests on mechanically fastened composite 1.-
joints with thicknesses of 6 mm and 8 mm under the uniaxial tensile loading are conducted. Carrying capacity and
failure behavior of the L-joints in different thicknesses are analyzed. It is shown that there are three phases in load-
displacement curves of the L-joints under tensile loads, and the peak load of A-phase can be taken as the limit
carrying capacity. Numerical simulation is carried out, and simulation results accord well with experiment results.
According to the simulation results, the damage zone focuses on the bolt pressing area and the corner, and the peak
load value of A-phase depends on interlaminar strength and matrix strength in the damage zone. The carrying
capacity of L-joints increases slowly when raising 0° lay count ratio or reducing 90° lay count ratio. The research
results can be used as a reference for the design of composite L-joints.
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Fig.1 Specimen geometry
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Tab.1 Specimen size and number
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Tab.2 Mechanical performance of T700/AG80
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Fig. 2 Experimental installation of specimen
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Fig. 3 Load-displacement curves of specimen
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Fig. 4 Load-displacement curves of two kinds of

specimen at A-phase
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Tab.3 Peak load value of A-phase(6 mm and 8 mm

in thicknesses)

i A1 / kN -S54 /| R A/
150 | 27 300 [ 3% 0 | 4% ik | kN %

6 mm 4| 3.77 4. 06 3.76 3. 81 3.85 3.7

%R

8 mm | 5.91 5. 66 5.59 5.30 5.62 4.5
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Fig.5 Finite element model and boundary

condition of specimen
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Fig. 6 Comparison of load-displacement curves between

experiment and computation (8 mm in thickness)
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Fig.7 Comparison of damage mode between experiment and

computation of 3% specimen (8 mm in thickness)
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Fig. 8 Damage process of L-joints with
the thickness of 8 mm
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Fig. 9 Load-displacement curves and carrying
capacity of different lay count ratios
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