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Crack Growth Properties of 7B04 and B95 Superhard Aluminum Alloys
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Abstract: Fatigue tests were carried out on B95 and 7B04 superhard aluminum alloys under the random load
spectrum compiled by the flight characteristics of a domestic aircraft, and the fatigue crack growth data and total
fatigue life were obtained. The crack formation life was determined, and the fatigue life, dispersion coefficient and
other important fatigue property indexes of the two aluminum alloys were compared and analyzed. The results show
that the median crack formation life of 7B04 aluminum alloy was 5 301.9 flight hours, which was about 1.55 times
that of B95 aluminum alloy. and the dispersion coefficient of crack formation life was 1.436 2, which was far lower
than that of B95 aluminum alloy (2.443 9). The safe life of 7B04 aluminum alloy was 4 373.82 flight hours, which
was about 2.2 times that of B95 aluminum alloy, and the total life dispersion coefficient was 1.502 3, which was far
lower than that of B95 aluminum alloy (2.168 9). The fatigue crack growth properties of 7B04 aluminum alloy were

obviously better than those of B95 aluminum alloy, so it could be used to replace B95 aluminum alloy to manufacture

structural members.
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Table 1 Chemical composition of B95 and 7B04 aluminum

alloy (mass) %
fif = Zn Mg Cu Mn Cr Al
B95 6.0 2.2 1.50 0.31 0.12 &
7B04 5.7 2.3 1.43 0.20 0.20 A
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Fig.1 Shape and dimension of the sample
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Fig.2 Stress distribution contour of the sample by simulation
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Fig. 3 Partial random load spectrum of the fatigue test
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Fig.4 Schematic of test loading accuracy
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Fig.5 Fatigue failure morphology of B95 (a) and 7B04 (b)

aluminum alloy samples
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Fig.6 Fatigue fracture morphology of B95 (a) and 7B04 (b) aluminum alloy samples

22 EFRUY RELBE

W 2 DR 5 A 2 R B BO R 9 — > TBOo4 4
B iRE R0 AT 2 LA A LR B B R A
P Ca, NOZ T HMAIR R FIFHETUE AL
RUWFE2, MR 2ATUFREHR AEERARE « 5
T PR UKL N LBl R R B &, R80T R U5 it

LRI M R B R® M0 A R
23 EFEHEM
ARl 12 40 25 R R o7 a0 e i 2k 2 % SCk
C11 R A5 IRREAE 20 £ 335 15 F T 19 2L 801 i 5 1 L 24
g e A AR A Ay, aE SRR 7 s, B 7 AT
H L TBOAR G & M R BUE R 75 iy R B R A il
45



ML EH

MATERIALS FOR MECHANICAL ENGINEERING

&2 7B04 #1 B95 B E

R4, 5. 7B04 5 BIS A4 52 AL B ¥ Rkt

HERS R RBEBAER

ERXERY

Table 2 Fitting results and correlation coefficients of fatigue

crack growth curves of 7B04 and B95 aluminum alloy samples

4k A B o7 R?
a=0.026 4AN*—1.558 4N +21.84 0.987 9
a=0.028 9N*—1.630 9N +22.78 0.987 9
a=0.016 2N*—1.305 7N +26.721 0.976 7
a=0.083 8N*—5.874 5N+103.26 0.996 3
7B04 ,
N a=0.052 8N?—3.422 4N +55.824 0.987 8
g Sk
a=0.031 9N?—2.664 3N +55.598 0.995 5
a=0.113 6N?—9.204 4N +186.07 0.991 9
a=0.027 IN?—2.220 3N +45.81 0.996 1
a=0.019 4N*—1.408 8N +25.885 0.991 9
a=0.016 4N*—1.301 9N +25.053 0.996 6
a=0.075 2N*—4.181 TN +58.694 0.987 1
a=0.265 TN*—12.006 N +135.96 0.986 3
a=0.056 3N*—2.359 8N +25.077 0.992 4
B9Y5 a=0.263 6N*—12.535N +149.43 0.999 8
BE a=0.22N?—9.52N+102.32 0.999 8
a=0.087 5N*—3.303 5N +27.088 0.999 0
a=0.045 8N*—1.638 1N +14.831 0.974 7
a=0.048 3N*—1.282 5N +8.522 4 0.998 6
a=0.082 5N*—2.930 5N +26.17 0.995 7
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Fig.7 Fatigue life of B95 (a) and 7B04 (b) aluminum alloy samples
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Table 3 Fatigue life analysis results of B95 and 7B04 aluminum alloy samples
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MXTEE bRifEE RATNEE TRAT/NE AR FEABOGT B e fobrifE 2 Fed/ AT/ O ECR L
B95 §A4 4 3.6352 0.093 3 4317 1.990.36 2.168 9 3.5337 0.107 7 3417.1 2.443 9
7B04 G4 3.8176 0.048 6 6571 4373.82 1.502 3 3.724 4 0.043 2 5 301.9 1.436 2
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