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Influence of Temperature on Short Fatigue Crack Propagation Behavior of
LY12CZ Aluminum
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Abstract: Aluminum alloy LY12CZ is widely applied in aviation industry. For the low softening tendency under high
temperature, it can be used in structures that will serve in high temperature environment. But with temperature increasing, the
physical property of the material will suffer from degradation, and the service life will be reduced. The fatigue behavior of the
material under various elevated temperature was studied using SEM in-situ technology. The result indicated that elevated
temperatures do have impacts on fatigue crack propagation. Based on the micro—cracking investigation, a method to evaluate the
fatigue crack growth under combined effect of elevated temperature and mechanical fatigue loads was put forward.
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Fig. 1 Shape and size of the specimen
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Table 1

Nominal composition and mechanical properties of

LY12CZ aluminum alloy
%
9y Cu Mn Mg Ti Al  04/MPa o,/MPa
LY12CZ 40 0.7 0.60 0.12 & 275 415
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Fig. 2 SEM images of fatigue crack propagation at elevated

temperature
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Fig. 3 Typical fatigue crack propagation curve of metallic

materials

MG T T IX BB 25 T B2 A0 1 2 R 1%
e NXNRGREEY RIX . X AHEGED R
X, — M LSk B I X2 T 30 45 M i i 3R, T
(RS R A ST AN AR A vl o LY
T IX A REC, SCrh FEOCHEAA T 1 IX B8y Jig
(VI

XTTRZE TR B, RS e 11X A8
JEHCRARTT LU A KORFRAE . A K L (2)M,

AK = Ao /?af(%) (2)
K A o IS0 STIRME s a RS K

W IR IR 55 1 0 X Il ) 9 P ;f( %) NEREA

RAPEIREIEN T i1 TAXEe 7 HE R=0.1, PRIt n]
PLRE R G EMRRAEAE A BT AEL, B A 0 =~ 0 o
1T 28 AT R SRS 2, JE AR AL
KB LR Y BE , 76 SEM HUBE T, 9 07 a0 e fig
PRAEAT S B AN AU 285, AT 3 i 2R B0 S K
DA, PRI ST P 3R — T O Rl
TG 7 ) b RBEOE R i 4 R . XA
Ak B8 77 SR A R SR A A BT T LI E By
CZ I R AR R MR T AR AT LA AR
PR th Tl b A B R A, 0 (2) hRs ZA A

ﬁﬂ%ﬁKEDKﬁ%ﬁ#Jﬁa%ﬁ%Kw

[l o BHOr U b sl v sl 1 AT IR AR, A5
—EBIE", WA(3).

f(%) =1.12-0.231 (£} +10.5 (%)2 -21.72

W
(%)3 +30.39 (%)4 (3)

MO0 Paris 23 2%, S48 1 [ -3 1 5 2001
JEECR 2 [ R UL (4) .

da _ coak)m (4)

dN

JETF SEM JEAE I, af LAFRAT— R 50 I E R
YRS D e 2 SR AT LA P 2
Aoy R, WA (5),

da 4 T

ﬁ ! N—N, T N, - N, (5)

Aot S 1 HN=N, B EERE N=N S

TR ST 2B R s @, N=N, B 75 51

Kl4 HOUKE aHiE

Fig. 4 Determination of crack length a
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Fig. 5 Variation between crack growth rate and stress intensity

factor range
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Fig. 6 Proportional constant C versus temperature
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Table 3 Time of notch impact strength reduction by 50% under

different temperature
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