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Experimental Research on Effect of Mirror Milling and Chemical Milling on
Fatigue Property of 2024 Al Alloy
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[ABSTRACT] Fatigue failure is the main failure mode of mechanical failure. The effects of mirror milling and chemical
milling on fatigue performance of 2024 Al alloy were analyzed in this paper. The fatigue properties of 2024 Al alloy
were explored at 130 MPa, 140 MPa and 149 MPa stress levels by using group test method. The results show that the
overall stability of the mirror milling is better than that of the chemical milling, the tensile strength is comparable, and the
standard deviation of the life of the mirror milling test pieces is about three times that of the chemical milling; the median
logarithmic fatigue life of the mirror milling test pieces is better than that of the chemical milling at all three stress levels.
The relationship curves between stress level and fatigue life of 2024 Al alloy at 50%, 95% and 99.9% survival rates are
obtained, which provide a reference for quantitative analysis of the effects of mirror milling and chemical milling processes
on fatigue performance of the material.
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Table 1 Chemical composition of 2024 Al alloy (mass fraction)"! %

BfE Si  Fe Cu | Mn Mg Cr  Zn | Ti @Al
BME| — | — [ 38030 12| — | — | — | &8

e KAE | 0.50 | 0.50 | 49 | 0.90 | 1.8 | 0.10 | 0.25 | 0.15 | &
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Table 3 Fatigue test data of mirror milling specimens

i RS | &RE | Nk | SR B
s mm faf/kN | F/MPa | fii/cycle | HE/cm
JX-3 2.59 % 20.02 6.741 130 176068 =
JX-5 2.64 x 20.06 6.885 130 220315 0
JX-6 2.63 x20.03 6.848 130 241664 0
IX-7 2.59 % 20.03 6.744 130 185462 0
JX-24 2.60 x 19.99 6.757 130 353541 0
JX-25 2.67 x 20.02 6.949 130 123328 0

*JX—4 | 2.51x20.06 6.546 130 309411 10

JX-13 2.66 x 20.05 7.467 140 98489 0
JX-15 2.58 x20.02 7.231 140 95210 0
IX-20 | 2.64x19.98 7.38 140 100916 0
JX-22 | 2.62x20.02 7.343 140 105316 0
JX-16 | 2.60x20.04 7.295 140 155389 0
JX-28 | 2.57x20.05 7.224 140 175121 0
*JX-26 | 2.42x19.98 6.777 140 235238 6
*JIX-17 | 2.56x20.01 7.172 140 134218 4
*JX-18 | 2.57 x20.01 7.48 140 355571 5
IX-8 2.54 x20.04 7.584 149 73830 0
JX-10 | 2.69 x20.05 8.036 149 70183 0
JX-12 | 2.65x20.07 7.925 149 79500 0
IJX-23 | 2.62x20.00 7.808 149 79610 0
IX-27 | 2.62x20.08 7.828 149 74862 0
IX-21 2.66 x 19.93 7.899 149 124843 0
*JX-9 | 2.45x20.05 7.319 149 187264 0
*JX-11 | 2.50 x20.04 7.465 149 64928 6

T AR MR S RS R B b DR R, 7 Ab
PREAR T LI .

20224555658 55 2210] - Bt hlE A 97



‘_‘i.‘ »
E{%tﬁi RESEARCH

x4 ARG R

Table 4 Fatigue test data of chemical milling specimens

NG ARG | mKE | Bk | S E| ER

s mm faf/kN | F/MPa | fig/cycle | ‘E/cm
HX-5 2.52x20.15 6.601 130 117184 —
HX-6 2.50 x 20.07 6.523 130 102134 5
HX-7 2.50 % 20.08 6.526 130 134665 6
HX-8 2.53x20.08 6.604 130 130991 7
HX-15 2.5%20.07 6.523 130 106472 4
HX-12 | 2.57x20.07 7.221 140 99888 8
HX-13 2.52 % 20.08 7.084 140 95734 8
HX-14 2.54 x 20.09 7.144 140 101338 6
HX-16 2.5 %20.09 7.032 140 79773 5
HX-17 | 2.52x20.06 7.077 140 95961 5
HX-9 2.51 x20.08 7.510 149 84205 6
HX-10 | 2.57%20.09 7.693 149 68509 8
HX-11 2.54 x 20.06 7.592 149 75406 7
HX-18 2.52 % 20.06 7.532 149 75245 8
HX-19 | 2.54 x20.09 7.603 149 84940 8
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Table 5 Parameters used for safe life estimation™"
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