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of Micro-Twin

Mi-young Ha, and Kang Deuk Lee

Department of Display Materials Engineering, SoonChunHyang University, Asan 31538, Republic of Korea

Abstract: Micro-twinning has been investigated in some state-of-the-art materials by transmission electron
microscopy, but such characterizations have not been clear so far. Micro-twins must be characterized by
identifying their spots in the electron diffraction pattern, which is very unique compared to normal defects

such as dislocations or stacking faults.

In this study the electron diffraction pattern which should be

developed by micro-twins was derived theoretically for the [011] beam direction assuming that the
symmetrical mirror plane was 1112}. The angles between the diffraction spots of the (200) and (111 planes
were concluded to be 15.7°. This conclusion could be utilized as an indicator of the likely offset of crystal
rotations or stress relaxations due to micro-twinning formation. The presence of micro-twinning should
also be confirmed, by making sure that twin spots appear in the diffraction patterns and micro-twin images

in dark field.
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1. M =2 o] A2oflA HRE w A== 71AA mlAgAg el 71elst
Aoz d2A Ut [3]. 17 19 a)of A2}k o] TWIPZ
dubAl o m RS AstA o m HA IR A4 Fx0 F 01]/\1 W vlAg e 7, AXF g (Lattice Tmages)y}
L {1113<112> EA L zhu glom, AAo] dX7} b2 ¥ SAD(Selected Area Diffraction) 3 d3jel-& Fslo] 24 H
o 24 MRt 1 AA MOl ME AT 5 AHe AL (Grain) Yol AHE RS MelFa gk o] 4., 514
W A sk dAolet A= glok 1] 2y 2 & HEe o83t A (Twin System)o] Hjeh H=et 24
HAAH B AL 0]83t u| AR Micro-Twin)e] Aoz 4 AMQl(Indexing) T} HHAY & A ol o st sl 2454 3
el W T2 M2 e AR Julel AN AT Ho] ool Aok sk, AHAY] thslel Beke F & ol
SpA B9k 2 A e QB WP AZ Fe A EeSe] BIASIE o3 45 2 AV Fesh
A2 73 Qo ZdEul4 o] ol F A A SollA vl AR EIL A G
A7 o] = o] o] 52 o8Bt AY 2| adtste] = A4St E thofol== ¢ (Diamond Cubic) A7 7-291 BE=A|
2| o] 7|0l A= AL ATt [2-4] Az o] oful S oM E njAgA o] AE= Aoz B
20% A= o] WS $HG- A G = A FE7HTWin Induced  1LE] 3L Qloh WHEA| A2} Ao 79, A2 fo]H £
Plasticity Steel)-> 35> 7F ot -3 4GS FAO 285 A2 E(Trench)S 7HE3to] ZEH]| 49 of|uS-= A2
L glo], Al w2 el diddo] war Qlrk.  wj 2 ARPLe] Apo] o= Qlste] B RoE TAHL
TWIP7 2] 542 WAy A 7% eAHUolE 27 =2 19 19] b)ofAe} o] mAPo] WAE= Aoz o
A St} [4]. oluf mAA o] B T4 B4 ol=9 A
*Corresponding Author: Kun Kul Ryoo A8 Aofat 2 i Zg g a3 2 oleh,

[Tel: +82-41-530-1380, E-mail: kraten@sch.ac.kr]
Copyright (©) The Korean Institute of Metals and Materials



ek A= 5 %) 4542 A9F (20164 99) 712

Table 1. Angles between Crystal Planes

& {hkI}
{hkl} 100 110 111
54.7 353 0
111 - 90 70.5
- - 109.5
353 30 19.5
65.9 54.7 61.9
211 - 73.2 90
- 90 -
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Fig. 1. Reported Observation of Micro-twins
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Fig. 2. Diffraction in Transmission Electron Microscopy
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Fig. 4. Diffraction Pattern for [011] Electron Direction in fcc
Crystal
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Fig. 5. Derivation of Diffraction Spots along [111] Direction
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[111] Rotation
Axis
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