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Table 1 Chemical composition of TiB, particles reinforced 2024 aluminum alloy

(mass fraction) %
Ti Cu Mg Mn B Si Zn Al
3.443 3.987 1.588 0.495 1.634 <0.5 <0.25 A

£ 2 TiB, BUAIEIE 2024 A A &M RIER S 1ERE

Table 2 Static mechanical properties of the TiB, particles reinforced 2024 aluminum alloy
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7 LT &R90H (Longitudinal ) 5[] ( Transverse ) FI4L-AHA], BIARIZEM iR,
WEMBHCEE I (A ) 32z kg gy ), iaE i TR (i) SRSy )
TL R SO m e A 10m), PR ol B2 ), A A IR W .

<) .15|4-B
S =l Ley
X504
v |
3 ©
v [\l
w
(=}
4 /%6
200
(a) K=1.0
[=[0.15[4-B] 1'v6/
0.4
v/ /\/
%{‘m o) g =3
Nz 4 2 F
——4
- 19.04 ™~
° A |w
200 L6 ]
( b ) Kt=3.1

1 ARERA5EH RBHEAE R (mm )

Fig.1 Specimen dimension of different stress concentration factors (mm)
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Table 3 Experimental parameters

1 1 LT 2 1.0 0.06 30
2 1 LT 2 3all 0.06 30
3 2 LT 2 1.0 0.06 30
4 2 LT 2 3.1 0.06 30
5 1 TL 2 1.0 0.06 30
6 1 TL 2 3.1 0.06 30
7 1 LT 4 1.0 0.06 30
8 1 LT 4 3.1 0.06 30

R4 S-NHEMAHER
Table 4 Fitting results of S—/V curves
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Fig.2 Failure mode of the specimens with
different stress concentration factors
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Table 5 Coefficient of variation of test results under different stress levels
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Fig.6 Comparison of the fatigue properties
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Fig.7 SEM and EDS analysis of the TiB, particles reinforced 2024 aluminum alloy
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Fig.8 EBSD analysis of the TiB, particles reinforced 2024 aluminum alloy
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Study on Fatigue Properties of Ceramic Particles Reinforced Aluminum Alloy

Materials

CHEN Cheng, LIU Tianqi, CHEN Chenxin, GUO Jin, GE Shuang, LI Chen
(Beijing Key Laboratory of Civil Aircraft Structures and Composite Materials, COMAC Beijing Aircraft Technology

Research Institute, Beijing 102211, China)
[ABSTRACT]

for aeronautical applications due to the advantages of high stiffness, high strength and excellent fatigue property. This paper

Ceramic particles reinforced aluminum alloy is a highly promising structural material with great potential

takes TiB, particle reinforced 2024 aluminum alloy material with a mass fraction of 5% as the research object, conducts
material fatigue performance test research, and compares the influence of variables such as different material batches,
material directions, plate thicknesses, and stress concentration factors on material fatigue performance. The results show
that the influence of material batches, material directions and thickness on the fatigue performance is relatively small when
the stress concentration factor is 1.0. The inclusion of TiB, particles increases the fatigue limit by 30%. When K,=3.1,
thickness shows some effects on the fatigue limit. The results provide a research foundation for the application of TiB,
reinforced aluminum alloy in aeronautical applications.
Keywords: Fatigue properties; Particles reinforced aluminum alloy; Stress concentration factor; Fatigue test; S—N curve
(T * %)
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