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Table 1 Chemical compositions of 6082-T6 aluminium alloy
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Fig. 1 Stress amplitude and displacement distribution of
specimens with constant cross-section in the
midst
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Fig. 2 Schematic view of the sampling position
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Fig. 3 Dimensions of ultrasonic fatigue specimen.
(a) ultrasonic fatigue specimens of base material
(R = -1); (b) ultrasonic fatigue specimens of FSW
joint (R = -1); (c) ultrasonic fatigue specimens
of FSW joint (R = 0.1)
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Fig. 4 Modal analysis of ultrasonic specimens consi-
dering amplifiers
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Fig. 7 Axial relative displacement distribution of speci-
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Fig. 8 Stress-displacement coefficient values of different
samples
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Fig. 9 Ultrasonic fatigue test at stress ratio R = 0.1
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Table 3 Fatigue strength of different specimens with
different cycles

jrvae Sl 1% 10753 1% 10°fA%
A 137 116
a 180 153
B 141 116
b 156 129
C 121 110
c 122 110
4 Hib

(1) AR 5O A5 12 Jm LR 3 R0 1 7 A7
RO R Az vl Ay, BAFUREAL R T — BRI
5, AR HEA 78 75 % 57 1B e A 2 B e A o
S TRATF B,

(2) 10 TSN INZR AT LT AN X 2R G R 1 il
SER, (H I B 25 ) 25 52 0 22 8 ) L PR A28 LA K g
JiiFe 25K

(3) XF b 23 AR VRAE TE 2o 5 B 9% 55 Bicdis &k B,
YR T R = =1 T BB BEA R 5 33k R,
K MG B B GRS 1 x 107 Fl 1 %
107 JEI YT 0 25 3 2 Qb 15 TAE R S 1L R = 0. 1 Bf o
PO A B B3 S AR AR R UKL 1 x 107 F1 1 x 107 J
YR 90 57 5 B DU A T 2 31

S 3k

(11 T&Z, B, XA b= s E s Eutk SRR [J]. Jraeee
i, 2021, 53(1): 35 — 50.
Ding Sansan, Chen Dawei, Liu Jiali. Research, development and
prospect of China high-speed train[J]. Chinese Journal of Theoret-
ical and Applied Mechanics, 2021, 53(1): 35 — 50.

[2] F, EARY, TH0, 55 WO A 95 BURE B 7 1

HARZEIIT [7]. SRR, 2019, 40(1): 71 — 74

Wang Ying, Wang Dongpo, Ding Jikun, et al. Design method and
error analysis of thin plate butt welded joint specimen for ultra-
sonic fatigue test[J]. Transactions of the China Welding Institu-
tion, 2019, 40(1): 71 — 74.

[3] Kikukawa M, Ohji K, Ogura K. Push-pull fatigue strength of mild
steel at very high frequencies of stress up to 100 kc/s[J]. Transac-
tions of the Japan Society of Mechanical Engineers, 1965,
32(235): 363 — 370.

[4] Naito T, Ueda H, Kikuchi M. Fatigue behavior of carburized steel
with internal oxides and nonmartensitic microstructure near the
surface[J]. Metallurgical Transactions A, 1984, 15(7): 1431 —
1436.

[5]1 Liu F, Zhang H, Liu H, et al. Influence of welded pores on very
long-life fatigue failure of the electron beam welding joint of
TC17 titanium alloy[J]. Materials, 2019, 12(11): 1825 — 1841.

[6] Jin X, Xu L, Yu W, ef al. Effect of hydrogen on the very high
cycle fatigue properties of quenched and tempered steels contain-
ing (Ti, Mo)C precipitates[J]. Rare Metal Materials and Engineer-
ing, 2021, 50(2): 458 — 468.

[7] Nie B, Chen D, Zhao Z, et al. Notch effect on the fatigue behavi-
or of a TC21 titanium alloy in very high cycle regime[J]. Applied
ences, 2018, 8(9): 1614 — 1626.

[8] Wang Yue, Chai Peng, Guo Xiaojuan, ef al. Effect of connection
processes on mechanical properties of 7B04 aluminum alloy
structures[J]. China Welding, 2021, 30(2): 50 — 57.

[9] Yang K, Zhong B, Huang Q, et al. Stress ratio effect on notched
fatigue behavior of a Ti-8Al-1Mo-1V alloy in the very high cycle
fatigue regime[J]. International Journal of Fatigue, 2018, 116: 80 —
89.

[10] 5% R/ P A0 03 o XU 95 55 4 VT T R e Sk g 93 0 1k
fiE [D]. KHE: KHK, 2008.
Wu Liangchen. Fatigue performance of welded joints under com-
bined cycle fatigue with ultrasonic component[D]. Tianjin:
Tianjin University, 2008.

[11] SRS, 455 AL BEXT 7050-T7451 454 G B PR s a3k
AT RN [D]. K KHER2E, 2020
Han Qingsong. Effects of PWHT on the mechanical behaviors of
7050-T7451 aluminum friction stir welding joint[D]. Tianjin:
Tianjin University, 2020.

[12] ERBIK, HBE. A BREIC A BRI E 7 (M. e st 1
ARz AL, 1997,
Wang Xucheng, Shao Min. Basic principles and numerical meth-
ods of the finite unit method[M]. Beijing: Tsinghua University
Press, 1997.

F—EE PR, WL, BdE, WLEERAE RN, FEM
NS A O [ N L S S U o NN S P g e S e L
%% ; Email: dengcy@tju.edu.cn.

WBEMEE: 282EM, BI#IE; Email: gong bm@tju.edu.cn.

(4w5g:  #BLD)


http://dx.doi.org/10.12073/j.hjxb.2019400014
http://dx.doi.org/10.12073/j.hjxb.2019400014
http://dx.doi.org/10.12073/j.hjxb.2019400014
http://dx.doi.org/10.12073/j.hjxb.2019400014

	0 序言
	1 试验材料
	2 超声疲劳试验及应力计算
	2.1 传统解析法
	2.2 超声疲劳试件尺寸设计
	2.3 超声疲劳试验

	3 结果与分析
	3.1 共振频率与应力位移系数
	3.2 边界条件、预应力与外加载荷的影响
	3.3 考虑放大器对疲劳结果的影响

	4 结论

