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Evaluation on Creep Life Prediction of Aircraft
Gas Turbine Material by AE
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There has been no report on the life prediction for gas furbine materials at high

temperatires based on the creep properties and their relationship with the AE(acoustic emission)

properties as a means of real time non destructive testing. One of the important issues i1 thus to

develop a reliable method of evaluating creep properties by the AE fechmique. In thig paper, the

real time evaluation of high temperature creep time and AE cumulative counts for nickel based

superalloy Udimet 720 was performed on round bar tvpe specimens under pure load at the
temperatures of 811, 922 and 977K. The total AE cumulative counts unfil the starting point of
secondary creep(N1) and that of tertiary creep(Ns) have quantitative relationship with the tertiary

creep time and the rupture time. It is thus possible to construct the life prediction svstem based on

creep and the prevention system of tertiary creep by using AE technigue.
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Table 1 Chemical composition of material (wt. %)

Material | C | Cr | Co|Mo| W [Ti|A | B [Zr | M
U0 |00&] 18 |1475) 3 | L& | 5 | 25 |0035|00%] bl

Table 2 Mechanical properties of U720
(a) Room temperatire

Tengile Yield |Elonga— | Reduction | Vickers
Material | strength | strength | tien of area | hardness
G(MPa) | o(MP2) | &%) | ¥%) Hy
L] 1385 1035 10 119 455
(b) High temperatures
Ty, AIE 18K MK

ala || Fla s e¥la]g] ¥
(NEa)| DAE2)[ (56 | (%) | OMBaD| (MPlf 060 | (5) | OMEa)) (NPl (3 | ()

U700 | MR 0N 19 M3 139 M| B[ M3 ER| M| L] 1%

Material

Table 3 Heat treatments of U720

Treatment Temp. »  Time Cooling Hwv
BT x 4h Air cooling 429

Standard 0T x 2h Air eooling 4%
WL x 16h Air cooling 455

Fig. 1 Shape and dimension of creep specimen

(ASTM E139 83) (unit : mm)
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