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Abstract: After casting and solidification of large
were carried out and then the effect of aging on

Al 7050 billets, ring forging and solution treatment

the mechanical properties at the center, middle and

surface parts of the Al 7050-1, 2, 3 materials with different aging were studied. The difference in the

chemical composition of the Al 7050 large ring

materials according to the positions of the center,

middle and surface parts was small, and the deformed microstructure was formed as the elongated grains

in the circumferential direction with partially recrystallized fine grains by aging. The tensile strength,

fatigue strength, and hardness of Al 7050-3 had

the highest values. In the case of the plane strain

fracture toughness (K;c), the Al 7050-2 indicated the highest value.
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Table 1 Chemical composition analysis result of Al

7050(large ring)-1
Sample| Si | Fe | Cu |[Mn Mg | Cr | Zn | Zr | Ti | Ni
S |0.012{0.103|2.163]0.010 2.121{0.014 |5.961{0.133 | 0.027| 0.009

M ]0.017]0.085]2.080|0.010|2.054{0.013 |5.9190.134|0.029 | 0.009
C 0.016/0.151{2.179]0.013|2.119{0.021|6.0390.127|0.023 | 0.014

Table 2 Chemical composition analysis result of Al
7050(large ring)-2

Sample| Si | Fe | Cu [Mn |Mg | Cr | Zn | Zr | Ti | Ni

S2 {0.014/0.103|2.068(0.011|2.031[0.017 5.688 0.135|0.030 | 0.009

M2 10.018]0.085{2.117|0.010|2.083|0.013 |5.9940.139{0.031 | 0.009

C2 ]0.018]0.197{2.074|0.011|2.037{0.020 |5.947{0.132{0.028 | 0.011

Table 3 Chemical composition analysis result of Al
7050(large ring)-3

Sample| Si | Fe | Cu |Mn | Mg | Cr|Zn | zc | Ti | Ni
S30.014]0.092|2.015|0.011{2.020{0.016 5.620|0.139{0.032| 0.010
M3 [0.018]0.086(2.040[0.009|2.031{0.013|5.867(0.137]0.030| 0.009
€3 [0.018(0.101 |2.052{0.010(2.034/0.013|5.890|0.133 |0.028| 0.008
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Fig. 2 Metallographic microscope images of the (a)

center, (b) middle, and (c) surface portion of
Al 7050-1 alloy
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Fig. 3 Metallographic microscope images of the (a)
center, (b) middle, and (c) surface portion of
Al 7050-2 alloy
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Fig. 4 Metallographic microscope images of the (a)

center, (b) middle, and (c) surface portion of
Al 7050-3 alloy
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Fig. 5 Comparison of tensile strength characteristics
of (a) Al 7050-1, (b) Al 7050-2, and (c) Al
7050-3 ring forged materials
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Table 4 The Jo and K;c values of each part in Al
7050-1, 2, 3 materials

Test

Y.S. T.S. | Tem
p-

T

JQ Kic

Spec. Const. | Const.

MPam’

Kim?| |

MPa | MPa

cl-1
cl-2
c2-1
c2-2
c3-1
c3-2
ml-1
ml-2
m2-1
m2-2
m3-1
m3-2
sl-1
sl-2
s2-1
s2-2
s3-1
s3-2

381.40
381.40
394.80
394.80
428.50
428.50
381.50
381.50
381.50
381.50
400.50
400.50
391.90
391.90
416.10
416.10
434.40
434.40

462.60
462.60
469.20
469.20
490.10
490.10
456.70
456.70
455.50
455.50
461.50
461.50
468.00
468.00
483.50
483.50
498.10
498.10

M(middle)1, S(surface)l;

22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22

21.86
36.09
29.05
33.93
22.63
29.13
29.36
29.88
39.28
34.02
30.26
27.36
33.10
32.57
33.64
35.81
17.47
27.65

0.278
0.240
0.259
0.258
0.291
0.195
0.229
0.240
0.205
0.206
0.273
0.319
0.358
0.159
0.226
0.358
0.363
0.164

14.18
2538
19.64
22.94
16.66
21.69
20.75
20.77
29.07
25.14
20.00
16.63
19.25
25.60
23.90
20.83
9.92
21.55

33.02
44.18
38.87
42.01
35.80
40.85
39.95
39.98
47.29
43.98
39.23
35.77
38.48
44.37
42.88
40.03
27.62
40.72

- C(center)1, Al 7050(large
ring)-1.
- C2, M2, S2; Al 7050(large ring)-2.

- C3, M3, S3; Al7050(large ring)-3.

Table 5 The K1C values of each part in Al 7050-1,
2, 3 materials
Kic
C M S

Al 7050-1 38.60 39.96 41.43

Al 7050-2 40.44 45.64 41.46

Al 7050-3 38.33 37.5 40.72

B TxA 7+ 9 K cwe B, o
A= Al 7050-1, 2, 34 BF & Zo|7t flon Al
7050-247F 7 2 #E 7HAH, 53] FHEol
A 1 Zol7k A4 AA Ve

ol 3.24"oA Aed Hiel o], FIF-elA
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