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Abstract

In order to predict the stiffness of composite helical spring embedded with NiTi-basalt hybrid braided
fiber reinforcement, the equivalent shear modulus calculation formula of orthogonal hybrid braided
composite plate was derived based on composite micromechanics, and the stiffness prediction
model of composite helical spring reinforced by multi-layer dissimilar fiber hybrid braided was
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established. In addition, the multi-layer NiTi wire and basalt fiber hybrid braided composite heli-
cal spring specimen was made. The error between the experimental stiffness and the theoretical
calculation stiffness is 2.7%, which verifies the correctness of the proposed stiffness prediction
model. This work has reference significance for the stiffness performance prediction and engi-
neering application of dissimilar fiber reinforced composite structures.
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Figure 1. Diagram of spring wire section stress analysis
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Figure 2. The distribution diagram
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Figure 3. Schematic diagram of unidirectional
fiber hybrid composites
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Figure 4. Schematic diagram of orthogonal hybrid braided composite plate
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Figure 5. Schematic diagram of spring specimen manufacturing process
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Figure 6. Compression test (a) Test photo; (b) Force-displacement curve
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Table 1. Material parameters for spring

® 1 ORENMNEE

B Wi R A Y SMA
HPERE E (GPa) 2.60 93.10 14.34
TEARALE 1 0.30 0.26 0.33
FIHE G (GPa) 1.00 36.94 5.39

Table 2. Structural parameters of spring

F 2 BENENSY

S WilHE
RAMNEZAT dy (mm) 12.00
rh a2 £64% dy (mm) 10.00
FA[S G HEAR dy (mm) 3.00

AHREH N 3.00

PP ng 2.00

H B & H (mm) 156.00

H4% D (mm) 80.00

IZFE o () 9.04
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Table 3. Fiber volume fraction of different layers
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