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Engineering Application Method of theNatural Environment Test Data of Material
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ABSTRACT: Objective To study the engineering application method of the natural environment test data of material in design
material selection and life prediction of equipment. Methods The conformity principle of the natural environment test data of
material and the actual state of equipment was analyzed. The tensile strength test data of 2A12 aluminum alloy exposed in Hai-
nan Wanning was processed using Chauvenet criterion and sample variation coefficient method. The engineering application
and service life of 2A12 aluminum alloy on a certain aircraft were evaluated by the environmental effect correction coefficient
C-t curve. Results The final service life of 2A12 aluminum alloy in marine atmosphere was 36 years. That met the requirements
of service in the marine atmospheric environment and the general requirements of the 30 year calendar life of military aircraft.
2A12 aluminum alloy could be applied to the main parts of the airframe of the fuselage, wing surface, tail, dying, etc. Conclu-
sion The engineering application of the natural environment test data of material on a certain aircraft has been initially realized
by this method..
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Fig. 1 Flow chart of engineering application of material
natural environment test data
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Table 1 Tensile strength data of 2A12 aluminum alloy exposed for 4 years MPa
T FE T[] /a
epe -
JE6 0.5 1 1.5 2 3 4
1 480 445 435 450 440 470 427.59
R 2 465 450 425 420 425 475 414.25
17 3 435 450 430 420 415 455 417.88
2A12 84 ,
. F 4 435 415 435 425 375 460 412.17
SR N
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A 457 439 433 434 418 465 417
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Table 2 The relationship between parallel samples and

P-4

FATRER AN
S
4 1.53
5 1.64
6 1.73
7 1.80
8 1.88
9 1.91
10 1.96
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Table 3  The original

of 2A12 aluminum alloy tensile strength

H e I ] /4R
R FATHE
J5it 0.5 1 L5 2 3 4
1 111 0.41 0.35 0.94 0.85 0.55 1.60
2 0.38 0.75 1.40 0.82 0.27 1.10 0.42
2A12 iy 3 1.06 0.75 0.53 0.82 0.12 1.10 0.13
P . . . . . . .
4 1.06 1.63 0.35 0.53 1.66 0.55 0.73
5 0.63 0.27 1.23 1.23 0.66 — 0.85
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Table 4 The ——
S

years to discard suspicious tensile strength value

of 2A12 aluminum exposed for 2

SEATREAE S RN, W] ASRAS A B 18] 4 0T T e D iR
A, BHIGE 9N 90%, IRERE Omna N S%HTHY
e/ DREAEAN B 5P,

Xof < 3T BEAA A0 Hid R AR S R A, IR EE:
fRRE y h 90%, TRZEBREE Smax N 5% A f /D AEAR
EAMEPREEA RN, W 6. K 6 A%, £t

- g X, - i 0 R A B B
/MPa S
1 420 Lol R5 BOBRENB(EEE y=90%, RERE 5m=5% )
F ' Table 5 Minimum number of sample volume (Confidence
5 2 425 0.34 y=90%, Error limit 6a=5%)
2A12 48 - 3 415 1.24
‘ = YTy
B LR 4 435 0.56 A B D REAREAAE
FME 429 — <0.0297 3
P 11,0868 — 0.0297~0.0425 4
0.0425~0.0524 5
3.6 MEZSHRBERMNERE 0.0524~0.0608 6
0.0608~0.0681 7
AT REAR 5t AR BORAS VAT B A 22 15 P AT 0.0681~0.0746 8
S . - 0.0746~0.0808 9
Fo A2 HREEHERENEE £, BB
Table 6 The number of samples and Es, data of 2A12 aluminum alloy
TR [E]/a
JE R 0.5 1 1.5 2 3 4
BREK 0.0455 0.0336 0.0132 0.0394 0.0258 0.0196 0.0159
/RS AR 5 4 3 4 3 3 3
S PRAEAS A5k 5 5 5 5 4 4 5
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Fig. 2 The time variation curves of the original tensile
strength Es, at different time points
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Fig. 3 The tensile strength with the time variation curve
after abandoning the suspect value Esg
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Fig. 4 C-t curve of 2A12 aluminum alloy tensile strength
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Table 7 Stress distribution of various parts of a certain type
of aircraft
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