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Table 1 Composition of Ni based 690 alloy (/%)

Ni Cr Fe C N Ti Al Si
60.52 2891 945 0.025 0.008 04 034 0.14

F2 6MHEMMLETZ
Table 2 Thermomechanical treatments of six specimen
Specimen No. S1 S2 S3 S4 S5 S6
Aged (Solution
annealed+715 C,

Solution annealed
(1100 °C, 15 min+

Starting stage

WQ) 15 h)
Cold rolling 5 20 50 5 20 50
reduction/%
Annealing time 5

(at 1100 C)/min

2 IGHER

K12 690 A4a4id 1100 CRIE 15 min J5
OIM K F1 (001) #R Kl £ [l %5 4b 1 5 A i IR =CSL
on S LEAI N 49.6%, HH 2104 3.5%, 23 4 43.6%,
29+ 327 4 1.5%, HEKZCSL A 1%. 2845 (2
3) DARph i AR B A AL, wE 1a fios.

- Eo'o-1)

K1 FEFEE OIM B (a) A (001D #RK (b)
Fig.1 OIM map (a) and (001) pole figure (b) of the starting
material by (solution annealed). The thin gray lines
denote X3 boundaries, the thick gray lines denote
29 and X27 boundaries, the thin white lines denote

21 and other low XCSL boundaries
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Fig.2 Effect of thermomechanical treatment on the grain boundary character distribution: all the x-axis are cold rolling reduction ratio,

Kl 3 FEgh SI, S2, S3 () OIM K
Fig.3 OIM maps for specimen S1 (a), S2 (b), S3 (c): the thin gray

lines denote X3 boundaries, the thick gray lines denote £9

and X27 boundaries, the thin white lines denote X1 and

other low XCSL boundaries

LL# I 3a, 3b, 3¢ AXERIL, &bk H#%E A W
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and the y-axis is the proportion of £3 (a), 29+ =27 (b), X1 (c), and overall low = CSL (d) proportion, respectively
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Table 3 Misorientations between non-adjacent grains in

some grains-cluster of Fig.3a

Non-adjacent L. . Closest Deviation,
; Misorientation
grains CSL AG/(°)
A/B 59.5°[111] =3 0.6
A/C 59.2°[111] =3 0.9
B/C 39.1°[19020] 9 0.3
D/E 38.9°[110] 9 0.6
D/F 0.3°[2724] =1 0.3
E/F 39.1°[110] 9 0.3
G/H 59.8°[111] =3 0.5
G/l 35.8°[13027] =27b 0.5
H/I 39.1°7011] 9 0.3
JK 59.8°[111] =3 0.7
LM 59.5°[111] 3 0.7
N/O 59.7°[111] =3 0.5
N/P 38.8°[1301 4] 9 1.5
o/P 35.3°[0815] =27b 1.0
Q/R 38.7°[51322] > 8la 0.3
Q/s 38.9°[22121] =9 1.2
Q/T 31.3°[101] 27a 0.3
R/S 40.0°[22210] 9 1.1
R/T 59.9°[171817] 3 0.9
SIT 59.4°[111] =3 0.8
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Effect of Deformation and Heat-Treatments on the Grain Boundary
Character Distribution for 690 Alloy

Xia Shuang, Zhou Bangxin, Chen Wenjue
(Shanghai University, Shanghai 200072, China)

Abstract: Effects of initial state, cold rolling reduction ratio, and annealing at 1100 ‘C on the grain boundary character distribution
(GBCD) in 690 alloy have been investigated by electron backscatter diffraction (EBSD) and orientation imaging microscopy (OIM). It can
increase the grain boundary ratio of low ZCSL (coincidence site lattice, > <29 by Palumbo-Aust criterion) to be more than 70%, and
simultaneously forms the grains-cluster of large size by cold rolling of 5% and subsequent annealing high at 1100 ‘C. The proportion of
low 2 CSL grain boundaries and the size of grains-cluster decrease with the increase of strain. The initial state, i.e. solution annealed or
aged, does not affect the GBCD obviously.

Key words: grain boundary character distribution; grain boundary engineering; annealing twin; EBSD; Ni based 690 alloy
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