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Fig.2 TEM bright field images of the microstructures (&), and size distribution of the second phase particles (c, d) of
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Fig.3 TEM bright field images, SAED patterns aBbS resultof the second phase particles in ONb alloycand 1.0Nb alloy (d)
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Fig.4 TEM bright field image of the crosectional microstructure of the irradiated ONb alloy (a), ufdeunsed (b) and ovefocused (c)

magnified TEM bright field images of region B marked in Fig.4a
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Fig.5 TEM bright field image of the crossectional microstructure of the irradiated 1.0Nb alloy (a), wideused (b) and ovefiocused (c)

magnified TEM bright field images of region B markedFig.5a
"E STEM-BF'E™ A

Ne He ~1i W 3.040.3 nni Vb V
L ONb, T He A “ # SRIM  6a-6cNez w ONb, w4441 3.6 ¢
D [ He" v ¥ <a> B © 6d~6f Ne#z W 1.0Nb,
3.8~4.6ptbm 4 5 He Ne 44443 3.5 gma> B
. A A"~ ONb, 10Nb, T F =l L
222 ¢ "HI " 0s <a> B “f 1.0Nb, TB G ONb
6 ¥F3 He ONb  1.0Nb, <a> B . A ONb  1.0Nb, <c> B
- B=[2110] g =(0002y

) B=[2110T g=(0111" D



¥ 133% b 524

Depth s 41€& m Depth §3.6& m

N
N N

Dislocation loop Dislocation loop

(N :
011
~ " [2110]

%

A .

-‘?‘ 4 LN pisloCaFi_’pil,?op

. 2 " »
Dislocation loo - ' y
. N ) " & . '*«?;

6 He ONb  1.0Nb, b \/ STEM-BFE
Fig.6 STEMBF imagesof the regionsin ONb alloy (ac) and 1.0Nb alloy (d) at different depths from the outer surface after’ He

irradiation (the images were taken under the observation conditior®f2110] zone axis andd=(0111) diffraction vector)
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Fig.7 HAADF image of the irradiation damage peak region about54.30 em away from the outer sur
TEM bright field image (a) and HRTEM image and the corresponding FFT pattern (b) of P1; EDS element mapgngs (d

corresponding to Fig.7a; composition profiles corresponding to the scanning lines 1 (h) and 2 (i) marked in Fig.7a
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Fig.8 HAADF image of the region about 440. 7 em from the outer surface of-BFRtimage(l dpa
and HRTEM image and the corresponding FFT pat{ejrof the second phase particle P5; composition profiles corresponding to
the scanning line 3 (d), line 4 (e) and line 5 (f) marked in Fig.8a



