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Abstract; Aviation aluminum alloy 2A12 containing the prefabricated 0. 8 mm deep and 0. 5 mm
horizontal cracks was repaired by the friction stir method, and the microstructure evolution and
mechanical properties of the healing zone were observed and analyzed in details. The results
showed that the crack repairing is realized in the reasonable healing process, and the tensile
strength R and the yield strength R, can reach 90. 1% and 92.2% of the base metal. The healing
zone consists of three different evolution zones, and in the core zone the cracks are repaired by
grain fragmentation, growth and recrystallization. The structural softened zone consists of the
thermo-mechanically affected zone with obvious plastic deformation and the heat affected zone
with obvious grain growth. The surface hardness is similar to that of the upper cross section with
the upper section being harder than that of the lower section. The healing core zone consists of
many small angle crystals with dislocated lines inside and tiny strengthening phases around.
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Table 1 Mechanical properties of BM, repaired
samples and crack samples of aluminum
alloy 2A12

WiH R,/MPaR,/MPa &/% ©/%  E/GPa
fEAF 465.8  307.5 19.5  24.6 726

[t} 419.6  283.5 7.0 15.3 64.4
2 204.3  121.3 0.8 2.2 59.2
PALTE  436.2  295.3 10.3 16.9 66. 8
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Fig. 2 Macrographic morphology of healing zones
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2.4 BiMEE

PR EEIEAE 5 R — > T Sk S B B AR
MG R EETEZ A, e T8 RS K
T RAL T AN [R] 1 3i B2 5 28 ar A RSt s
FEA Rl BE U B & & X IWH LB R 22 5,
M\ BM #I| HCZ i B 531 22 5 LA K.

M3 AT LUE Y A A R 3R T A
AR B, R W T IE R AR
PRAE TGS 52 0w X5 76 80H b, HCZ i B2 A F 348
BT EBACK AR, 4 Hr g R 1 TER BB E o 2
AU A T Ak, 18 52 X 4 [ R B HE BML 4 [
TS EE (1 249 MPa) # (AR AIL. il B2 N TMAZ FF 1R
TR, B HAZ B RS B AI%, 2 e A R 2 i L 7 %)
BM, H b 4 [C A B 119 % IR 835 MPa. 5210 X,
T ZURAL AT BT AR R BRI 4R, AR
G 5 DX Sl t 1 55 A 43, i DA W 54k A AE S i)



%14

AER RS . 4Bt B S5 5 R0 BB R A SR 115

DX A 52 DR FE 73 A1 R BE 5 2 UL VR Hh A Y
T DU 5. AERAILEZ R DRI R X | R oA
(9240 / I A AT R BE PR T8 52 i A P LB 1 A1 2
PRI A A IR AR AR, O 1B 52 X i 3
555 Fre ] Y 1) DXk HCZ A 1 R o] RE DR 7015 A
THER H HCZ F 20 20/ S5 R 45 & dokn )
PR — S O OL S 2, HJA B R 8003 A 20 /)N ik A
HH, WLIET 4, BT LARE JEE HE 52 DX A

135
130 |
125
120 |
15
110 |

2 105 |
100
95
90 |
85

80 | 35

i HEA

75 ! ! ! ! ! !

-20 -15 -10 -5 0 5 10 15 20
BB 0 BE B/ mm

3 BEXEESME

Fig. 3 Hardness distribution of healing zones
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Fig. 4 Precipitated phase of healing zones
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