
�������� ��	
�����

A transmission Kikuchi diffraction study of cementite in a quenched and
tempered steel

Ahmed A. Saleh, Gilberto Casillas, Elena V. Pereloma, Kristin R. Car-
penter, Christopher R. Killmore, Azdiar A. Gazder

PII: S1044-5803(16)30041-9
DOI: doi: 10.1016/j.matchar.2016.02.016
Reference: MTL 8186

To appear in: Materials Characterization

Received date: 19 November 2015
Revised date: 22 February 2016
Accepted date: 24 February 2016

Please cite this article as: Saleh Ahmed A., Casillas Gilberto, Pereloma Elena V., Car-
penter Kristin R., Killmore Christopher R., Gazder Azdiar A., A transmission Kikuchi
diffraction study of cementite in a quenched and tempered steel, Materials Characteriza-
tion (2016), doi: 10.1016/j.matchar.2016.02.016

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.matchar.2016.02.016
http://dx.doi.org/10.1016/j.matchar.2016.02.016


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

 

A transmission Kikuchi diffraction study of cementite in a quenched and tempered steel 

Ahmed A. Saleh1*, Gilberto Casillas2, Elena V. Pereloma1, 2, Kristin R. Carpenter1,3, 

Christopher R. Killmore4, Azdiar A. Gazder2 

 

1School of Mechanical, Materials and Mechatronic Engineering, University of Wollongong, 

NSW 2522, Australia 

2Electron Microscopy Centre, University of Wollongong, NSW 2500, Australia 

3Plate Mill: Manufacturing, BlueScope Steel Ltd., Port Kembla, NSW 2505, Australia 

4Research & Development: Sales & Marketing, BlueScope Steel Ltd., Port Kembla, NSW 2505, Australia 

 

Abstract 

This is the first transmission Kikuchi diffraction (TKD) study to report the indexing of nano-sized 

cementite as distinct structures and its orientation relationship with the bcc matrix in a quenched and 

tempered steel. Crystallographic analysis via TKD and selected area diffraction returned the well-

known Bagaryatskii and Isaichev orientation relationships. However, the indexing of nano-sized 

cementite via TKD was sensitive to the thickness of the electron transparent region such that TEM 

remains the most precise method to characterise such precipitates.    
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