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Abstract

Aiming at the application requirements of extreme environment, extreme lightweight and high

XEFIF: AR, HAEN, ZBEE, SEA, K, $5E, 23 ANSYS Workbench TERRSE SiCo/Al B A MRS B &
1% IR L], MEERRE, 2023, 13(3): 111-121. DOI: 10.12677/ms.2023.133014


https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2023.133014
https://doi.org/10.12677/ms.2023.133014
https://www.hanspub.org/

R %%

integration of Aerospace precision structural parts, the design idea of functionally gradient mate-
rials is applied to the design and development of SiCp/Al composites. Based on the parameters of
material preparation method, gradient composition change, macro/micro gradient interface and
material properties, the calculation model of gradient SiCp/Al composites was established by ANSYS
Workbench software. The interaction between material interface and stress was predicted by
transient dynamic analysis method. The comprehensive evaluation method of gradient structure,
material composition and material properties was established, which provided theoretical sup-
port and technical support for the future research of gradient functional structural parts and the
development of aerospace precision structural parts.
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Figure 1. The cross-section of gradient SiCp/Al composite sample
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Figure 2. Material volume fraction distribution from left to right from low to high
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Table 1. Related mechanical properties of gradient SiCp/Al composites
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Figure 3. Different structural of gradient SiCp/Al composite sample schematic diagram; (a) Left-right structural; (b) Up-
per-lower structural; (c) Front-back structural
3. NEIEHMBE SICo/Al EEMBEMTEE () £ - AEM; (b) £ - TEM; (o) 7l - FEH

DOI: 10.12677/ms.2023.133014 114 FeR


https://doi.org/10.12677/ms.2023.133014

Rk 5%

N5 AE AT AT B AN A i 0 ELAS R e BEAR 5 M Rt /7, AEARE PR b0 0t g AL AN T BRI A
TN EARK 6 mm, % 1 mm, JE 1.58 mm, %5 A 7.85 glem® KM T N SE KR R 26 T4, BA
AU 25 i R WU e R TS B 1 O

(—) BELBEIE SiICo/Al A M RIEAEA FR T A

AR E R E VR, RN TR 2 R HZE SICHAlI EEMEEE B RN ANSYS
Workbench #8H & 1 15 B A1, BPEHIT LS S EEEE N HZ SICH/Al A AR B0 S 5 FE SE 45 A . s
[ SiCol Al Z A RIFEAF R /S THAR A Rl 433, A BR TR RIS $0R~F 0.3 mm, Hic%k 85,928, 15
Rk 365,278,

Table 2. Related mechanical properties of SiCp/Al composites
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Figure 4. Constraints and stress diagrams of gradient SiCp/Al composites
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Table 3. Related mechanical properties of gradient SiCp/Al composites
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Figure 5. The actual situation of flexural strength test of flexural specimens; (a) Frontal indentation; (b) Back indentation
and fracture
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Figure 6. Left-right gradient transient structural simulation results; (a) Equivalent stress; (b) Equivalent strain; (c) Total de-
formation
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Figure 7. Upper-lower increasing gradient transient structural simulation results; (a) Equivalent stress; (b) Equivalent strain;
(c) Total deformation
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Figure 8. Upper-lower decreasing gradient transient structural simulation results; (a) Equivalent stress; (b) Equivalent strain;
(c) Total deformation

8. b - TIRRBEEMBISHAFRUER; (@) FHWE; (b) FHNE; () DHEE

Hrb, BT i B E ) 63%.volSICe/Al FIPTES SR BEAR X AR, (AR PER & (225 GPa)k, #ifar
it F S B A R AR AR AR BN, AR T[] T AR I AR R, A% 3 (1) S AR AR AS B R RIS
1625 T 38%.volSiCe/Al AR ZE RS ) AR T B2 AR AEIR, 1 BT F36 50%.v0l~38%.volSiCp/Al
MR AT, RN AR BB, REE A FCCHE LR 63%.volSiCo/Al AR “IRFE” , Reigi 2

DOI: 10.12677/ms.2023.133014 119 FeR


https://doi.org/10.12677/ms.2023.133014

R %%

RIS A0S DAL b~ FIBIRB I HOAE ) R T TP T R “1+1+1>3”
(KB ERDR S AR
(5) 1 - BT R4 i

422.61MPa

T 38%.vol : 476.26MPa

50%.vol . 506.01MPa
63%.vol

Z
[ ]
0.000 5.000 10.000 (mm)
[ E— ES—

25500 7.500 X

z
[}
0.000 5.000 10.000 (mm)
[ Ea— ES—

2500 7500 X

z
[}
0.000 5.000 10.000 (mm)
[ Sa——  ES—

2500 7500 X

Figure 9. Forward-backward gradient transient structural simulation results; (a) Equivalent stress; (b) Equivalent strain; (c)
Total deformation
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