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Tab.1 The principal chemical compositions of AerMet100 steel

C Ni Co Cr Mo Mn Fe

0.2% 11.7% 13.8% 3.1% 1.3% 0.1% 69.8%
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Tab. 2 The principal chemical compositions of TCI18 titanium alloy

Mo Al \% Cr Fe (0] Ti

5.14% 5.10% 5.06% 0.93% 0.98% 0.15% 82.64%
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Fig. 1 Size design drawings of U-shaped and V-shaped impact fatigue specimens
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Tab. 3 Pre-experimental results of impact energy test for AerMet100 steel samples with different notches
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Fig. 2 Salt spray corrosion effect of AerMet100 steel sample in different time:
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Fig.3 Salt spray corrosion effect of TC18 titanium alloy sample in different time:
()0 h; (b)96 h; ()240 h; (d)480 h
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Tab. 4 Impact fatigue life test results of AerMetl100 steel notch samples under different salt spray corrosion duration
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Fig. 4 Scatter plot of the relationship between impact fatigue life and corrosion duration of

AerMet100 steel notched specimens: (a) U-notched specimens; (b) V-90°-notched specimens
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Fig. 5 Effect of salt spray corrosion on U-shaped specimen of AerMet100 steel and
its local magnifications: (a)0 h; (b)96 h; (¢)240 h; (d)480 h
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Fig. 6 Salt spray corrosion depth map of AerMet100 steel U-shaped sample in impact fracture:
(a)0 h; (b)96 h; (¢)240 h; (d)480 h
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Fig. 7 Effect of salt spray corrosion on V-shaped specimen of AerMetl100 steel and
its local magnifications: (a)0 h; (b)96 h; (¢)240 h; (d)480 h
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Fig. 8 Salt spray corrosion depth map of AerMetl100 steel V-shaped sample
in impact fracture: (a)0 h; (b)96 h; (¢)240 h; (d)480 h
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Tab. 5 Impact fatigue life test results of TC18 titanium notch samples under different salt spray corrosion duration
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Fig. 9 Scatter plot of the relationship between impact fatigue life and corrosion duration of

TC18 titanium notched specimens: (a)U-notched specimens; (b) V-90°-notched specimens
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Fig. 10 (a)effect of salt spray corrosion on U-shaped specimen of TCI18 titanium alloy for 240 h;
(b)shows the local enlarged image of (a); (c)salt spray corrosion depth map in impact fracture
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Effect of neutral salt spray corrosion on impact fatigue life
of AerMetl100 steel and TC1S§ titanium alloy

WANG Kexiang', GUO Yupei’, ZHOU Longjun’,
ZHU Yaxin', BAI Chunyu’, YANG Qiang®

(1. School of Aeronautics and Astronautics, Huazhong University of Science and Technology, Wuhan 430074, Hubei, China; 2. National
Key Laboratory of Strength and Structural Integrity, Aircraft Strength Research Institute of China, Xi’an 710065, Shaanxi, China;
3. Hubei Key Laboratory of Low Frequency Electromagnetic Communication Technology, Wuhan Institute of Ship Communication,

Wuhan 430010, Hubei, China)

Abstract: Aviation metal structures often face the combined effect of Marine corrosion environment
and repeated impact loads during service, which leads to corrosion damage on the material surface and
significantly deteriorates its impact fatigue performance. In order to explore this phenomenon in
depth., this paper systematically studied the impact fatigue life of AerMet100 steel and TC18 titanium
alloy, the key structural materials in the aviation field, under different durations of neutral salt spray
corrosion. The impact of corrosion duration on the impact fatigue life of two types of notched three-
point bending specimens and the damage mechanism were systematically revealed by the neutral salt
spray corrosion test, the dropping hammer impact fatigue life measurement test, and the scanning
electron microscope (SEM) characterization technology. The results show: with the increase of salt
spray corrosion time, the fatigue life of U/V-90° notched specimens of AerMet100 steel and TCI18
titanium alloy U-notched specimens show a nearly linear decay trend, and the fatigue life of
AerMet100 steel decreases to about 50% of that of non-corroded specimens after 240 h of corrosion.
However, the U-notched specimen of TC18 titanium alloy decreases to about 50% of the uncorroded
specimen after 480 h of corrosion. In contrast, the fatigue life of the V-90° notched specimen of TCI18
titanium alloy is mainly affected by the stress state rather than the corrosion damage due to the high
stress triaxial degree at the notch location. In addition, the SEM results show that with the extension
of corrosion time, the number of corrosion products and pitting pits on the surface of AerMet100 steel
samples increases significantly, accompanied by surface cracking, which promotes the initiation and
propagation of fatigue cracks. Due to the shielding effect of the surface passivating film on the
corrosive medium, the TC18 titanium alloy effectively prevents the in-depth erosion of the corrosive
medium, limits the propagation path of the crack, and maintains a high fatigue life.

Keywords: AerMetl100 steel; TCI18 titanium alloy; neutral salt spray corrosion; impact fatigue life;

mechanism of damage



