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Study on Axial Compressive Properties of Ramie Fiber Reinforced Composite Aluminum Tube
Zhang Xian', Cai Ming'®, Sun Baozhong’, MaQihua™’, Zhou Tianjun’
(1. School of Air Transportation, Shanghai University of Engineering Science, Shanghai 201620, China ;
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Abstract : In order to vigorously develop green environmental protection materials, ramie with aluminum tubes was mixed
to prepare ramie fiber reinforced composite aluminum tubes (Al-RFRP). The effects of different winding angles and winding thick-
nesses on the failure mode and energy absorption performance of AI-RFRP under quasi-static axial compression are studied through
experiments. The experimental results show that the AI-RFRP composite tube undergoes progressive telescopic deformation under
the axial load, while the RFRP is mostly brittle fracture and interface delamination. RFRP significantly improves the axial compres-
sion performance of pure Al tubes. Compared with pure Al tubes, the peak load and total energy absorption of AI-RFRP composite
tubes are increased, and the energy absorption index of the 45° winding direction is better than that of the 90° winding direction,
and the winding thickness has little effect on the energy absorption effect of the AI-RFRP composite tube in the 90° winding direc-
tion. The axial compression process of the AI-RFRP composite tube is simulated by finite element simulation, and the results agree
well with the experiment. Further combining the experimental and simulation results, the complex ratio evaluation method is used to
optimize the AI-RFRP composite tube of 14-layer winding in the direction of 45° has the best energy absorption effect. Due to light
weight and high energy absorption, composite material hybrid thin-walled tubes are promising to be used in mechanical systems of
mechanical systems such as automobiles and airplanes.

Keywords : plant fiber ; axial compression ; composite tube ; energy absorption characteristics ; failure moderetardant
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L8 0106751 0.013324 0.12297 7
L10 0.110425 0.015972 0.123956 4
L12 0.111998 0.018456 0.123707 5
L14 0.117 887 0.021 409 0.127982 1
L16 0.119 496 0.025 639 0.127925 2

4 it

SIS T R RS S8 AR B 5 A B8R
AL-RFRP e A5l ) R 48 V8 F T SR =R i e
PERERISEIN , SO 45 R R

(1) AI-RFRP & A B 7K HA 2 i IR
HUIRMGE 728 AL =45 1ERE A el AL,
OB AT S RE AT T

(2) AI-RFRP A5 E R LB N E &S
A R AR, AL & AR # e AR Y
KA, RFRP JZEE A B WA )y 10 K A= 440, IF 0
A Al B LEE AR K A PRI

(3) AI-RFRP & &4 1) LI REZHIL T AL HL
AI-RFRP 5445 1) LI BB Bl 4 A S8 B () 1 i
R AR L8R X 90° J7 1] % 8 AI-RFRP &
B E W RERCR A K

(4) TCIe S V43840 | FL R BER S R I RIOR , 45°
& 5e1Y AI-RFRP & &% 1 PEREEZAE T 90° 4%
) AI-RFRP & &4 . Z5Gm 507 H, Hid & %1t
BIVPAN A5 0 45° T 4558 14 )21 AI-RFRP & 45
L REBCR e
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