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Research Progress in Fatigue Behavior of Aluminum Alloy
Pang Jiayao', Zhang Cui*, Cheng Wei'
(1.Mechanical Engineering Training Center,Shaanxi University of Technology;
2.AVIC Shaanxi Aircraft Industry Co., Ltd.)
Abstract; Aluminum alloys are widely used in aerospace, automobile manufacturing and other fields as a common
lightweight alloy. The fatigue performance, however, always restricts the application of aluminum alloy. In order
to ensure the durability and safety of structural parts of aluminum alloy, it is of great significance to understand
the fatigue behavior of aluminum alloy in depth and systematically. The fatigue performance of common alumi-
num alloys was described from the fatigue performance mechanism of aluminum alloys. The effects of the micro-
structure, applied load, working environment on fatigue properties of aluminum alloys were expounded, and the
methods to enhance the fatigue properties of aluminum alloys were summarized, including alloying, heat treat-
ment and surface strengthening. Finally, the future tendency on aluminum alloy fatigue was prospected.
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Fig.1 Comparison of fatigure behavior among different aluminum alloys in aircraft
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Abstract: The melting behavior, mechanical properties, spreadability, electrical and thermal conductivity, stabili-
ty and reliability were analyzed, and the characteristics as well as the defects were summarized. Moreover, the

modified plans and results made by relevant scientific researchers in response to these drawbacks were introduced,

aiming to provide reference for the design and development of high-temperature lead-free solder.

Key Words: High Temperature Lead-free Solder, Alloy Design, Mechanical Property, Brazing Performance

IEARSK L F oo M M T R ok B 2, Dy R I 4R
150 o e U R R AE T B R A R R AR B T N
R BT A I AR A R B ok B 5 A, U LR TE
B TAEREE R (250~300 °C) , B 5 I e M e 42 3k
WU B ST R JLh, Pb-Sn T RHA Dy HA
TR R SR SR S R B I R R £
B 7= 5 . L Pb-5Sn, Pb-10Sn & Pb-2Sn-2.5A¢g
(B8, R D S AR W s R EF RS &0 Pb & i

s B #:2021-07-12; & B Am ¥ 2 B #7 :2021-08-27

P T 85 % o 1X 26w A AT R AL 53 (9 7 = 1 E A AT 47
PERE e IR T AR B JC A% 7 B2 A4 1 A T i AT 5%
T O] TR T A H U S K | 52 3 B i A 4
BT, AR PO EOR B2 L e R TC AR R B A F)
R B 2 g AL . H T O TSR AT R RO B 5 AR
HAE AR T AT AT R L T O T R T T BT R A4 WF 5T 4
ERAST RN LTRSS BRI, 2Rk
TR IR TCH AT R (Au KR BiJE Zn BE AN Sn ) 1 BF

BESTE HEARRFIEA I E (U1904175) ; il T4 5 25 5 5 75 445 T 200 35 78 3700 % B35 B (2018GGJS090) 5 1l 7 44 BF 58 4 2 & o 5 o it
T TARFEIIE (YJS2021AL026) 5 #8411 KR A1 % W5 4 % B0 H (2019CXZX0065)
FE—EEE N AILE B, 1983 4F i A L @282, FBM (450002) , E-mail : JLFan2011@163.com
SRR BT, T AN . MR AR s R (). FRRh B (A 45 .2022,42(6) . 726-731.
FAN ] L, WANG N G, WEI Z X, et al. Research progress in high temperature lead-free solder[J]. Special Casting &. Nonferrous Alloys,

2022, 42(6):726-731.

[74] CHEN J, PAN Q L, YU X H, et al. Effect of annealing treat-
ment on microstructure and fatigue crack growth behavior of Al-
Zn-Mg-Sc-Zr alloy[]]. Journal of Central South University, 2018,
25(5): 961-975.

[75] CHEN X, LIU Z, LIN M, et al. Enhanced fatigue crack propaga-
tion resistance in an Al-Zn-Mg-Cu alloy by retrogression and reag-
ing treatment[J]. Journal of Materials Engineering and Perform-
ance, 2012, 21(11): 2 345-2 353.

[76] L5, FaE, Ridk, 5. WECAREX 7020 4 &8 55 g m
LT A R R AR D . 2018, 49(11): 2 684~
2 691.

[77] SHARMA V M J, KUMAR K S, RAO B N, et al. Fatigue crack
growth of AA2219 under different aging conditions[ J]. Materials

726

Science and Engineering, 2011, A528: 4 040-4 049.

(78] kiR, WG, Wik P, BOGh bk 2A12 WA 257
Far R [J]. HA&JE, 2017(3): 39-41.

[79] F5, MA&FE, FAL, % BN 7TA85-T7452 43 A & B 1 9%
FPYERER )], Ba R, 2021(5) : 43-46.

[80] Z=. 7075 WA AR FR AT 205t LIRBIIR[]]. RE&4
T HA ., 2016, 44(11): 36-40.

(817 M BH, MWMGHE. 7075 A& =R T X IR, e
J& . 2019(1): 54-57.

[82] AJelf, WGP, R E-I R Ak B 3% 6061 #R A &% 55 P Rk iR
®BmrsE()]. %4, 2018(10): 50-53.

(I RAMH)



