5522 A4 12 ) PEEEEEFIR 201245 12 A
Vol.22 No.12 The Chinese Journal of Nonferrous Metals Dec. 2012

XERS: 1004-0609(2012)12-3313-07
BRI FATRES EREEIEFHIT B4

B, ABR FRML READ, BEK, HER K @

(L. JINE SRR SRR, T M 510650;
2. IRV TNVOR2: SERb A 1 H 8 5K RSB0 =, HAURYE 1500015
3. Riggadp ] ARAT BORE, Eig 200245;
4. FTERRINL WG R AR B 28 &5, #RiH 412001)

& . FAESREHIER ATNOL BA S EREk R S ML Rl R, RGeS WAse A Bk N R A
HAEAT T, IR BB 7 W ST 9. 45 W] B0 B SR I RCIR S a(ADIEAR
FRK— A SRE IR SR A DL A D BRI 2 i i LTRSS L2 HUGR X M B ZUA a(ADFEK DL &b
AR AT — AR LR, REEM RIS a(A)IER S B St b 2. SRS WA 2 LU AR 1 R
FEANR FE T 9 5748 AR R B N LEIfsin, 5555 Q0 R Fe 3y B . RarRnm b X
(58 AR5 ZE AR I N U S T n R B DY LU e, S 95 B Rl

KHEIA: maRi O e SRRk AR TG

FEHES: TGl46 NEkRERS: A

Fatigue crack propagation characteristics of high strength
aluminum alloy welded joint used by high speed train
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Abstract: An experimental set-up was designed for measuring the fatigue crack propagation rate of A7N01 aluminum
alloy welded joint using fatigue test system. The microstructure of welded joint was analyzed by an optical microscope,
and the morphology of fatigue fracture was studied by an election scanning microscope. The results show that the
microstructure of parent metal is the aging rolled structure by the a(Al) matrix, coarse first phase, secondary disperse
strengthening phase and some inclusions. The microstructure of HAZ is the a(Al) matrix with some un-soluble
microstructure. The microstructure of weld seam is the a(Al) matrix with divorced eutectic phase. The fatigue crack
propagation characteristic is different due to different microstructures and different scale second phase precipitates of
welded joint. The fatigue crack propagation rate increases with the increase of stress ratio. The discordant plastic
deformation between the second phase precipitate and matrix in the crack tip plastic region can promote the propagation
of fatigue crack and affect growth rate of it.
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Table 1 Chemical compositions of A7NO1 aluminum alloy

welded joint (mass fraction, %)

Element Mass fraction/%
Parent metal HAZ Weld zone
Zn 8.984 8.737 5.729
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Fig. 1 Optical microstructures of A7NO1 aluminum alloy welded joint: (a) Welded joint; (b) PM; (c) HAZ; (d) WZ

Al
Zn
Fe Cu
M L Mn  Ni L
0 2 4 6 8 10 12 14
E/keV

B2 RS A X S EeREi
Fig. 2 X-ray spectrum of secondary phase in weld joint
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Fig. 3 Fatigue crack propagation curves of A7NO1 aluminum
alloy welded joint: (a) PM; (b) HAZ; (c) WZ
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Fig. 4 Morphologies of fatigue fracture surfaces of PM:
(a) Low speed; (b) Medium speed; (c¢) High speed
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Fig. 5 Morphologies of fatigue fracture surfaces of HAZ:
(a) Low speed; (b) Medium speed; (c¢) High speed
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Fig. 6 Morphologies of fatigue fracture surfaces of WZ:
(a) Low speed; (b) Medium speed; (c¢) High speed
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