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Observation and Analysis of Dislocation Spacing in the Subgrain boundary on IN 617
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Abstract IN 617 was crept under stresses of 107 and 180 MPa with monotonic deformation to strains

of e=0.03—-0.30 at 1073K. In order to determine the distances between the subgrain boundaries, the de-

formed specimens were examined at magnifications of one hundred thousand times by TEM. In cases

where TEM observations were not possible, subgrain angles(6.=sin '(b/s)) were measured by Kikuchi

diffraction lines. The 6. converted from s values measured directly by TEM agreed very well with those

measured from Kikuchi lines. Therefore, it was found that the 6k values could be used in obtaining s, es-

pecially in cases where it is impossible to measure s by TEM.
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Fig. 1. Stable dislocation network built with 3 coplanar

Burgers vectors.
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Fig. 2. Schematical representation of a dislocation net-
work (cell boundary) with one set of dislocations with
equal Burgers vector beign out of contrast®.
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Fig. 3. (8) Tilt-and (b) Sub-grain boundaries.

Fig. 4. Determination of the exact reference system
from Kikuchi lines®.
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Table 1 :Chmical Composition of IN 617
(NiCr22Mo9) in wt. %

Ni [ Cr | Co | Mo

-
54.6121.9(12.0{ 8.9
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Fig. 5. Detailed view of subgrain boundaries with
strain(a . 0.03, b : 0.04, ¢ . 0.10 and d :0.23) at 107
MPa and 1073K.
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Fig. 6. Detailed view of subgrain boundaries with strain(a : 0.05, b : 0.10 and ¢ : 0.22) at 180 MPa and 1073K.
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Fig. 7. Observation of subgrain boundaries ; direct measurement of dislocation spacing(middle) and measurement of

misorientation angles of respective subgrains symboled with O.
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Table 2. Misorientation angle fx and disloca-
tion spacing s in subgrain boundaries at differ-

ent stresses and strains.

o/MPa| ¢ o/° s/nm Pszsin '(b/s)
B 0.11 53.6 ‘ 0.27
0.42 53.6 0.27
0.08 455 0.13
0.13
0.24
0.28
003 031
107 | and 0.37
0.037]  0.39
0.40
0.48
0.52
0.77
81.7 0.18
(0.33+0.11)(58.6+18.1)|(0.26 £ 0.08)
0.07 57.0 0.26
0.20 42.8 0.34
107 |0.10] 055 25.1 0.58
0.84 18.1 0.81
(0.42+0.48)(35.7 +24.4)/(0.50 + 0.35)
0.28 17.2 085
0.32 174 0.84
0.45 18.7 0.78
1.97 12.6 1.16
0.59
107 |0.23
0.90
243
24.1 0.60
25.8 0.56
4@.9%0.77) (19.314.9) [(0.80+0.22)

. B3], 2 d79 AHAE Table 20 2%
gotsle] ¥ E 3, 0=107MPas} ¢=0.23
o) 7% Okt 6.9 FHE S A 0.6° 7R
AA JEE 5 Aok 2eBR vhedt 3 B
& EFGE I HoAs JmEAM 29
g Foliz}l stk S, 6ot & Y
o, 22 oA HANA 6o sE FA F
Aat717F vl $ ol 7] wjio] 107MPag] e=
0.03-0.040l M= 232 3702 o} A A YA ol A
B 0kst sE FAY HAE F AU (Table

2 #}a). 05 s2EE (1Yol ola) A 4ate
69k HlwE sy om, 1 Ayt 0.1~0.2°¢9)
Oxst 6, H2AH ozt wAe o
otk 107MPag] £=0.230] = 449 o} AR
Hol M Okot 6.5 FAlol 25 FFH vb5std
o, 6o 6,91 HarFHA o] oF 0.2°¢] Q.3
Z wAsts ¢ 4 AUk Table 2 3Far). =,
Fig. 7o tebH wkelilo] Ouof 6,9 glo] 9
26k o] f= oliEe ofAAIH Bl oyt
ToohE opdAHY HEH e JaFe w
A Fqt7) witelL, 69 .3kl ) 0.6° ¢
QAHE YEhE ol 91H e thit oA H
Hel (+) $& () Wae] Hiige uba}
Fdat oA f—b, kol (+) &
(—)gtel 238 YEldE Ao AlHEH
thoolegl exj= StEHOE Ao Fosin
2 609} 6, Table 20 49} o] A sH4 o

8 gl dlo] ebgeloh.
4. 4 =

IN6179] AlH o2 1073Ke] &SofA F2
1072 180MPA¢] 3-# oA ¢=0.05-0.307}
A Hgadwdg s stod, TEMe umj&i s
2433, TEMelA Z4o] Brgsd A4
§-, oFAAHYAV ol F = Ztx 6E Kikuchi
lineg o] &ate] FAstcrhk TEMe A A3
T sgteES G.gke s gAalo], Kikuchi line
o8 EFA faks wluwd Ay Ao ok
. &, TEMol A so] &Ho] Hrvgst o, 6
8 FAsle siteg Algslde BHe o4
U A T

107MPac A= WH¥o] Hago] ube} op 4
AAe A5 HP 2o LA EA &
dEldod, Wyo] Mol wel FHFAHL
2 oy FAlel AeiAe] #AshA A
st ol 3t "9t WHe 107MPa2)
Atagdgsts ek dAHN dA Age
sol tdetA HAsty] dES] Aow Alw
7} 5]k whdo] 180MPas] Ao} zieldy
ol M= ®WFHo] 28o] Fo]m ofd A A
M A S woe] WglstA ot o)) %
o= 180MPae] A} AdMFA HY L
Bol Alfvel ] wAEel Wys 5y wi
of V1Aule] ofAM o] Wutslx] fo W

oA AHEE otdAYES A&HF o n ks

“lo

o

v



190 SEAEdA A5 A 235 (1995)

o7p7] WiEel Ao g Algr g
H20FZ#

1. W. Blum and P.D. Portella, Proc. of the
4th Riso Intern. Symp. on Metallurgy and
Materials Science, pp. 161, Roskilde
(1983).

. G. Konig and W. Blum, Acta Metall. 25,
1531 (1977).

. D. Caillard, J.L.. Martin, Acta Metall. 30,
437 (1982).

4. D. Caillard, J.L. Martin, Acta Metall. 30,

. M.V. Heimendahl,

791 (1982).
Einfiihrung in die

Elektronenmikroskopie, Vieweg, (1970).

. K. Schwarzkopff, Metall. 2, 119 (1969).

7. M.V. Heimendahl, W. Bell and G. Thomas,

10.

J. of Applied Physics 35, 3614 (1964).

. P.H. Pumphrey and K.M. Bowkett, Phys.

Stat. Sol. (a) 2, 339 (1970).

. H.O. Martikainen, M.A. Korhonen and V.

K. Lindroos, Phys. stat. Sol. (a) 75, 559
(1983).
ok A%, skt 481 5] A, 30(3), 247 (1992).



