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Micro crack nucleation and stress-diffusion coupling effects
by nanoindentation at 600°C
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Indents were creaied on Ni-based super alloy by using
nanoindentation method and were subjected to oxidation at
600°C. Stress-diffusion coupling effect for oxidation evolution
process is experimentally verified by comparing the different
oxide thickness in the vicinity of the indents where different
stress states were generated due to the indentation. Results show
that tensile stress accelerates oxidation rate while compressive
stress suppresses oxidation rate. Moreover, transmission elec-
tron microscope (TEM) observations show consistently that mi-
cro cracks nucleated at the indent tips and oxide intrusion ahead
of the cracks were also detected.
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In situ measurement of oxidation evolution at elevated tem-
perature by nanoindentation
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Nanoindentation is adopted to study the oxidation evolu-
tion of niobium-based alloy at nano-scale at elevated tempera-
ture. An indentation pit at room temperature was created as a
“marker” before the temperature was raised to 800°C. A non-
uniform oxide scale on the surface was observed real time by

in-situ scanning probe microscope. Elastic modulus and hard-
ness obtained at different temperatures exhibit clearly the oxi-
dation effect, which is also demonstrated by creep tests for 600s
by using dynamic mechanical analysis of nanoindentation.
yanlil4@mails.tsinghua.edu.cn

MS2605 CSTAM2015-A21-E1179
EREEUHTEEENTHN% - LEBESERNH
BT ETHKR?, U
VERKENHANFHEREALRE, L5 100084
PhEAMASE (L) A THEREHEALRE bR

A — B RN S - T B A B, HEE SR
EREBTHTI AELR, KOTSRS LT R
Fbr RS, F T 2 4 A A R B A R S AL B
ERTHE, BLVFEHE. FEFEALF &4 #22
THERR=STHEH N4 NELs I E NS
AL 7R, AT AR R 2 A3 B2 A0 In 88 4er of s iR U AL O TR 4
H.

fengxue@tsinghua.edu.cn

MS2606 CSTAM2015-A21-E1180
REUEMBERERANEETRNELEFRTBED
oA
fE A, 2=
ROK%¥ EARKA TR, 5N 430072

B3t AR B AR A KL, B ST T 1E R R AE G & R R
87 %of 4 B e it TR WL ORI FR e T O g RS, e
FRn I, BRE R, R TN IXEE T Sl R
W LA K 7R TR B R AR L R A SR AR R R O

yingweili@whu.edu.cn

MS2607 CSTAM2015-A21-E1181
L% - NERESHIER T KRR RY ST
BE, MR
Jbm Tk K 9L 2 B, bR 100124

S UHUKERILY - H#ERBERBREGITE a8
W EARLE - ERE AR AR - ¥4
ERAMARITHEMSITHE AR, 72 ABAQUS B4+ IT K
UEL Hl /870 7 #2177, 16 SURGUT IR BT i s A AR,
TR HBEL AT T — A XU B AP K B BAR Bk A B R
AT X 45 B 5 98 J5 N R B 3 1) R A IR .

weiweiboshi@emails.bjut.edu.cn

MS2608 CSTAM2015-A21-E1182
BRLR T3 ALO; R AR ERI R
B, ¥ AL

HERERDEAAFEXE N FEREALRE, bR
EE% 2 MR BRI ALO; MM KL, LR E
FRIET ARREERE T R B R BRI RE
FE PR T BB ERBRAPEARREE . R
SURFIE ISR A 3R BE (R R, SR T R R X P R R
BE 3 1 ¥ TR0 AL 1.
shengshilong@Inm.imech.ac.cn

151



