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Evaluation of creep damage in Ti60 alloys by nonlinear
Lamb waves
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Abstract: Creep induced damages occur when metallic materials are operated in the condition of elevated temperature
and high pressure. It has an important engineering value to make an early test and evaluation of material creep damage.
The present paper performs an in-depth analysis on the evaluation of creep damage of titanium alloy by nonlinear
Lamb waves, in which Lamb mode pairs of S-S, and A,-Sg are conducted on creep damaged Ti60 plates. The norma-
lized acoustic nonlinear parameter is proposed to characterize the creep damage state. A “mountain-shape” change in
the normalized acoustic nonlinearity of Lamb wave versus the level of creep degradation in the Ti60 specimens has
been observed both for Lamb mode pairs of S;-S, and A,-Sg. The change rate of the normalized nonlinear parameter of
Lamb mode pair A,-Sg is much greater than that of S,-S,, which means that Lamb mode pair A4-S8 is more sensitive to

the creep damage of Ti60 alloys.
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Fig.1 The schematic diagram of the plate-like Ti60 specimen for
high-temperature creep test

1.2 WNE

Ti60 5 AR B = ZW PS4, bR A
115 GPa, VHFAEL}0.34, 5% 44500 kg/m®, Yk
LN 6272 m/s, BEIHE K3088 m/s. HEHEIXLEY)
SR, A LATHEAS B TioOMA ) S 98 A% 3% 1A
THFE AR M 2 DL KRl BE At £, W P¥12(a) F12(b)
Jros, BOR R B2 mm.

HRHE SCRR[13]MIWFFL 4 R rT 40, 42840 Lamb
ABEC PR A I R A5 T B LA T A% 4 Lamb AR
(AR I, JE901 Lamb 3 7E AL R b BE IR
AR B K R G D, R A
FEATEL M2 ] 2(a), AT LARAE HHAE Ti60 & &t
Fetis Ik FLAT I AR B AU Lamb P15 5104
P, e e R MU RN (1) SN
1.95 MHz [1J Sy B2, A3 WL B I NS 1 55 Ok 25.5°5
(2) MiF N 5.03 MHz 1 Ay #E50, HHLILIE AN S
FAE N 19.5%, SEEG IR RS0 KR E N 3 Fios, %
KIE 54 2 MHz (843 5 MH2)IGE I8P 45 5
IE RS gegs L, Ballcpeas I B G &
Ik 4 MHz(853 10 MHz) =73 318 5 2% (1) 9838 A i3
KJG L Retic 248 20 MHz G BER:, SR )5
TNV AR RN FERAE A, R A R AR 100
MHz, KFE 5k 10000 5o 78 A e A8 453477 15



MATRAE: ERE Gl 2 B 07 (AR ZEE Lamb A8 ) 347

AHEEEE/(km/s)
S~ N WA U OO

0123 4567809101112
A2 /MHz
(a) AHHEEAUAG 2k

A2 /MHz

(b) TR S Al 2
Bl 2 Ti60 A4 Lamb 3 (1555 2%
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(b) of Lamb waves in the Ti60 plate
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