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Spinning test for thin-walled hemispherical shell part of CNTs/Al composites
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Abstract: As a new type of lightweight and high-strength material, aluminum matrix composites have important application prospects in
aerospace products. Therefore, for carbon nanotube reinforced aluminum matrix composites ( CNTs/ Al composites) , the spinning and heat
treatment process of thin-walled curved busbar components were studied to evaluate the feasibility in engineering application of CNTs/Al
composites thin-walled part. The spinning tests show that compared with the existing aluminum alloy materials for aerospace, the optimal
parameter combination of “solid solution 500 C X2 h+ aging 150 C x4 h” of CNTs/ Al composites is obtained, and the thin-walled hemi-
spherical shell parts with good geometric accuracy are formed by multi-pass spinning process. At the same time, the tensile strength of
spun part can reach 580 MPa after artificial aging, which is 35% higher than that of the existing aluminum alloy material. Thus, the re-
search results provide technical support for the engineering application of CNTs/Al composites in large aerospace thin-walled parts.
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Fig. 1 Dimensions of mandrel contour
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Fig. 2 Schematic diagram of roller trajectory
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Table 1 Test schemes for heat treatment
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Fig. 3 Mechanical properties of aged specimens
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Fig. 4 Spun parts of CNTs/2A12 composites obtained at different temperatures
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Fig. 5 Forming quality evaluation of spun part

(a) Thickness distribution

VEICEE ST Koty LAl Bl 1) A 48K e ok DA e
FE A w8 B, AR B b B 30° 0 & — 25 P 18]
17, BRMRKER N $323.80 mm, R/NEREN
®323. 41 mm, VLM ERAFAE B JE 7 ) b ) BB
W AT

3 3 X A R A O R T P R T (1) R R
TEARTEAT XS LA DA T e 4 1) W A 38 i BB PN 2 1
EGIEVBHE B M /N ity 2 K B Vil ) A3 A B [
5b R, FTUAGE . e R A R WG RO B At Y
FE3 TARFFAE 0. 25 mm Ze A7 A 136 (0 BH M BR 14

‘771
ChL#1 77 16)

@

(b) Shape deviation
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Fig. 6 Aging property test of spun part

(a) Schematic diagram of sampling
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(b) Spinning test part
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