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ABSTRACT A computer program used to compute and plot composite electron diffraction patterns
between fcc matrix and twin, and/or fcc matrix and hexagonal close packed e—martensite(hcp) is devel-
oped. Composite electron diffraction patterns of many low index matrix orientations in MP159 alloy are
simulated by means of this program. The simulated results reveal that favorable matrix orientations in
which deformation twins and hcp—phase can been unambiguously distinguished are (011), (521) and (411).
Among them, the most favorable matrix direction is (011). According to favorable matrix directions, the
cold deformed microstructure features in MP159 alloy are investigated by TEM, and the results substanti-
ate that the closely—spaced and intersecting network of fine platelets formed in cold drawing MP159 alloy
is deformation twins with high density of stacking faults. Cold deformation strengthening in the alloy
derives predominately from it. No ample evidence has been found for the presence of hcp—phase except
some hcp units distributed in stacking faults.
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Table 1 The orientation relationships between fcc matrix and second phases

Habit plane

(111)~habit

fcc matrix—twins

fcc matrix—hcp

(111)m//(111)7
(10T)m//(T01)T
(111)m//(00.1)n
(101)m//(12.0)n

(111)—habit (111)—habit (111)—habit
(111)m//(Q1 1) (1T1)m//(111)7 (11T)m//(11T)r
(101)m//(10T)r (10T)m//(101) (110)m//(110)r
(111)m//(00.1)x (111)m//(00.1) (11T)m//(00.1)x
(101)m//(12.0)n (011)m//(12.0)n (110)m//(12.0)n
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Table 2 [v'v'w']T and [u'v'w']y parallel to matrix [uvw]m, and simulated composite EDP with (O) or without (N) extra spots for

the twin or hcp phase in different habit planes

[uvw]m [u'v

"v'w']p [w'v'w' ]y Extra twin spots Extra hcp spots
(111) (111) @I (111) (@) (1) A1) (1) (111 (111) (111) (117) (A11) (111) (211) (111)
001 221 221 221 221 443 043 243 403 N N N N N N N N
211 255 211 271 217 013 11.0 243 423 N N N N N N N N
310 58 574 574 158 266 863 623 123 N N N N N N N N
111 111 5311 151 115 001 883 083 883 N N N N 0 N N N
521 11013 11107 7145 125 146 14123 433 223 N N N N N N N o)
741 147 17167 13205 1823 12.3 22163 653 15922 N N N N o) N N 0
023 1041 1041 287 287 39.11 6911 12203 2083 N N N N o) 0 N N
411 011 877 4115 4511 023 10103 323 233 O N N N N N N N
011 411 411 011 o011 023 223 120 210 N N e} 0 N N 0 (0]
321 123 321 5101 1211 249 1080 313 46.3 o] o) N N 0 0 N N
210 012 452 452 012 489 1283 843 449 (o} N N o} 0 N N o}
221 447 841 481 001 33.11 1612.3 412.3 403 N N N 0 0 N N N
511 11111 111 5137 5713 02431 883 212 122 N 0 N N o) N 0 o)
113 771 311 131 557 66.11 8169 8169 1603 N (e} 0 N 0 e} 0 N
014 1072 1072 232 232 912.11 312.11 16209 2049 N N 0 0 0 0 0 0
223 885 401 047 4411 66.31 16209 24209 2003 N 0 0 N 0 e} e} N
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Fig.1 Computer—simulated composite fcc—twin electron diffraction patterns ( ® matrix O twin)
(a) [211]m//[217]7  ((111)—habit) (b) [411]p//{011]T ((111)~habit)
(c) [011]p//[01 1} ((111)~habit) (d) [011}p//[01 1] ((111)—habit)
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2 HEHBERIN fcc B45 hep MERMHLR
Fig.2 Computer—simulated composite fcc—hcp electron diffraction patterns (® matrix O hcp A extinction spot)
(a) [211]m//[ 23]y ((111)—habit) (b) [111]m//[00.1]g ((111)—habit)
(c) [521)m//[2 2.3}y ((117)—habit) (d) [741}m//[12.3]g ((111)—habit)
(e) [011}m//[12.0]g  ((111)—habit) (f) [011}m//[21.0}y ((111)—habit)
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Fig.83 Computer—simulated composite fcc—twin—hcp electron diffraction patterns ( ® matrix

all three phases)
(a) [1138]m//[13 1)1// [816.9]y ((111)—habit)
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B4 MPISS & & Hms
Fig.4 Optical micrographs of solution treated (a) and 48% cold drawn (b) MP154 alloy

B 48% i MPI59 G &M r i sl

Fig.5 TEM micrographs of 48% cold drawn MP 159 alloy
(a) bright —field image (h) SADP of [111] matrix orientation (c) dark—field of the spot 1
(d) SADP of the [011] matrix orientation  (e) dark—field from BT (spat 2) of (171)=habit twin
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