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Abstract: T he fatigue behavior of nature-aged 2A 12 alloy in air and vacuum at room temperature was
investigated using a vacuum tension-compression fatigue testing machine. The effect of air and vacu-
um on the fatigue fractures was studied by means of Scanning Electron Microscopy (SEM). The re-
sults show that the fatigue life can be noticeably improved in vacuum than that in air, and the S-N
curve shifts to the right in vacuum. Under lower cyclic stresses, the fatigue cycles to failure in vae-
uum is increased approximately 4 times than in air. Both the fractures in air and vacuum, in which
fatigue striations, steps and dimples are observed and more areas with the dimples exist under lower
cyclic stresses. In vacuum, the height of the steps is smaller, and the fatigue striations and dimples

are finer. Thereason for the effect of vacuum on the fatigue behavior of nature-aged 2A 12 alloy was

discussed.
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1 2712 (SEM)
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Fig. 1 SEM micrographs showing macroscopic morphologies of fatigue fractures in air and vacuum for 2A 12 alloy nature-aged
(a) in air, 0= 250MPa; (b) in vacuum,0= 250MPa; (c) in air, 0= 300MPa; (d) in vacuum, 0= 300MPa
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(a)0= 250MPa, ; (b) o= 250MPa, ; (¢)0= 350MPa, ;(d) 0= 350M Pa,
Fig.2 SEM micrographs showing macroscopic morphologies of fatigue fractures fatigue origins in air and vacuum for 2A12

alloy nature-aged (a) inair, 0= 250M Pa; (b) in vacuum, 0= 250MPa; (c¢) inair, 0= 350MPa; (d) in vacuum, 0= 350M Pa
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3 2A12 (SEM)
(a)0= 250MPa, ;5 (b) 0= 250M Pa, ; (¢) 0= 300MPa, (d) 0= 350M Pa,
Fig.3 SEM micrographs showing on the fatigue fractures propagation zone in fatigue fracture in air and vacuum for 2A 12

alloy nature-aged (a) inair, 0= 250M Pa; (b) in vacuum, 0= 250MPa; (c¢) inair, 0= 300MPa; (d) in vacuum, 0= 350MPa

4 2A12 (SEM)
(a)0= 200MPa, ; (b) 0= 200MPa, ; (¢) 0= 300MPa, (d) 0= 300M Pa,
Fig. 4 SEM micrographs showing on the fatigue fractures instantaneous failure zone in fatigue fracture in air and vacuum

for 2A12 alloy nature-aged (a) in air,0= 200MPa; (b) in vacuum, 0= 200MPa ;(¢) in air,0= 300MPa ; (d) in vacuum,0= 300M Pa

360
4
340 8 RT & air ’
320 v RT & vacuum 2A12

180y TOXIOF 20610°  3.0x10° ;
Nfcycle
2 2
5 2A12
SN ’
Fig.5 SN fatigue curve of 2A 12 alloy in air and ’

vacuum for 2A 12 alloy nature aged

2A12 , ,



51

2A12

S-N

(1

SLIVIK D C, BLANKENSHIP CP, STARKE JR E A. Intrin-
sicfatigne crack growth rates for AL+ Cw Mg alloys in vacuum

[J]. Metal Trans, 1993, 22(3): 1807- 1817.

[2] ENDO KICHIRO, KOMAI KENJIRO. Fatigue crack propa
galion in an aluminum alloy in ultra-high vacuum/[]J]. J Soc M a
’ ter and Sci Japan, 1977, 26: 143— 148.
s [3] KHRIEDDINE D, KHRIEDDINE M H. Low cycle fatigue be-
. havior of an aluminium alloy with small shearable precipitates
[J]. Effect of Surface Coating, 2000, 22: 585- 591.
' [ 4] VERKIN BIand GRINBERG N M. T he effect of vacuum on the
’ ’ fatiguebehavior of metals andalloys [ J | . Mater Sci Eng, 1979,
? 41: 149- 18l1.
P ’ [5] WANG R, MUGHRABI H. Fatigue of copper single crystals in
s vacuum and in air[ J]. Mater Sci Eng, 1984, 65: 219- 243.
, [6] GRINGERG N M. The effect of vacuum on fatigue crack growth
[J]. Int J Fatigue,1982, (4): 83— 95.
’ [7] VINOGADOV A, HASHIMOTO S, MIURA S. Fatigue crack
Initiation and propagation in [ 210] oriented cop per single crystals
in vacuum and in air[ J]. Scripta Mat, 1996, 34: 775- 779.
4
(G1999065005)
( 1) 2A12 S-N : 2005-09-08; : 2005 1230
(1962-), R s
' : : 209
’ (150086)
(2)
(3) 2A12
( _t;}%%é; 47 ')jl‘) [5] NELSON W. Applied life data analysis [ M]. New York: John
(2) Wiley & Sons, 1982. 335- 341.
[6] [M].
, 1998. 26- 27.
(3) Weibull [7] ’ . (M].
, 1995. 153- 169.
[8] ) . RIE . 19%, 18
(4):28- 31.
[1] DEF STAN 00— 971— 1993, [9] [D].
[S]. ,2001.
[2] JSGS- 87231A- 2001,
[S]. : 200510-13; : 2005 1220
[3] HB/Z112- 86- 1986, [S]. (1%6-), . s s
[4] . BE MR SRR R 55 i ol R BT D). b , : 6 11 (610500)

L2002, 28( 1) : 47— 49.




