
g �� r g � � Vol��� No��

���� � � � g ������� � ACTA METALLURGICA SINICA July ���� pp����	���

Nb�V�Ti J V�Ti cKRF���Mj�OYpe �

��� �� ��� �� � � �� ��� �� 	
� ��

�� �cy�UP���	�C��Sj
���c ������

�� �����q
���T ������

w s �q TEM � EDX �r�Tk�f���	
� Nb� V� Ti c�Y������t���c
NG	�X�	
�� Nb�V�Ti ��	
�P�BR�
��c���G�TVc�Gx��tBR� �� nm eV��A
	 	Nb� V� Ti�

	C� N� ���
	 	Nb� Ti� 	C� N� �T�c�Gx��tBR� �� nm e
���C	 	Nb� Ti� 	C� N�
 ���G��
Nb�Ti �

t	
N�tc
��J�� V�Ti ��	
�� Ti cP�x V c
Npu���q���� V c�Y��c

G�qI� Nb�V�Ti ��	
��sy Nb� V� Ti �F���q�ea�G�� V pu��cG�qI�

GP� ��	
��Y���
N�G�qI

�aBETI TG���
�
 hn��V A hx�I ���������	����������
����

DISSOLVING BEHAVIORS OF CARBONITRIDES IN

Nb�V�Ti AND V�Ti MICROALLOYING STEELS

ZHANG Pengcheng��� WU Huibin��� TANG Di��� HUANG Guojian��� WANGLubing��

�� National Engineering Research Center for Advanced Rolling Technology� University of Science and Technology Beijing�
Beijing ������

�� Angang Technology Center� Anshan ������

Correspondent� ZHANG Pengcheng� Tel� ������������	
����� E�mail� zhpch���	�����com
Manuscript received ����	��	��� in revised form ���
	��	��

ABSTRACT The dissolving behavior of Nb
 V and Ti carbonitrides precipitated in low carbon
microalloying steel during isothermal holding at di�erent temperatures were studied by TEM and
EDX� The precipitates can be obviously classi�ed into two kinds by their size� The average dimension
of the bigger precipitates is over �� nm
 and that of the smaller precipitates is below �� nm� EDX
showed that the bigger precipitates are composed of 
Nb
 V
 Ti� 
C
 N� in core and 
Nb
 Ti� 
C

N� near edge� With holding temperature increasing
 the atomic ratios of Nb�Ti in the two kinds of
precipitates decreased� With Ti added to V	containing steel
 V will delay dissolving which makes the
precipitates exhibit good thermostability in V	Ti microalloyed steel� In Nb	V	Ti microalloyed steel

the strong interaction between Nb
 V and Ti further enhances thermostability of V in the precipitates�
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