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Abstract  The effects of boron or manganese added as B4C, Mn, TiB2, B on TiC-30vol.%Ni3Al cermet sintered
at 1380 and 1400oC for 1 hour, were examined in relation with shrinkage, relative density, microstructure, lattice
parameter, hardness and fracture toughness (KIC). The results are summarized as follows: 1) The highest shrink-
age showed about 30.5% in the specimen added B4C and the maximum relative density was about 99% in the
specimen added TiB2; 2) The grains of TiC were grown during sintering and made the surrounding structure by
adding boron and manganese. The largest grain size showed about 2.8µm in the specimen with boron sintered at
1400oC; 3) The lattice parameter of TiC was about 4.325Å and Ni3Al about 3.592Å by adding other elements; 4)
The highest hardness was about 1100 kgf/mm2 in the specimen with B4C; 5) The fracture toughness (KIC) showed

about 15 MNm-3/2 in the specimen added TiB2.
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Fig. 1. Flow chart of experimental procedure.

Fig. 2. Relative density and shrinkage of TiC-30vol.%-
Ni3Al cermets in relation with other components and sin-
tering temperature.
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Fig. 3. SEM microstructures of TiC-30vol.%Ni3Al cermets in relation with other components and sintering temperature.



TiC-Ni3Al Cermetö æWª(B4C, Mn, TiB2, B) Î&~ 'Ë 355

Vol. 9, No. 5, 2002

>� TiC «¶~ ï� �V& Ã&~&
. 6� ÿ

¢ �. �WöBº ²ÖNê& ¸b� «¶WË�

¢Ú¾ ï� TiC «¶~ �Vº Ã&~&
. ¢>'

b� TiC-Mo2C-Ni ��öB~ «¶WËf ²Ö 7

ö TiC«¶ "*ö "æ�ç(surrounding structure)

j ;W~�B ¢ÚÂ
. TiC-Ni3Al ��öBê æW

ª Î&öB "æ�ç� &V>� ®bæ� «¶W

Ë V�º TiC-Mo2C-Ni ��~ ãÖf ÿ¢ � ©

b� ÒòB
. ¯, æWª Î&ö ~~� �ç Â*

Nê~ æz, �ç" TiC «¶ ê�öB~ CÂ V

�f �çöB~ {Ö ³ê �� TiC «¶~ Ï�-

CÂö ~� Ostwald WËö 'Ëj �
V r^�

¢� �'B
. »²& �FB B4C, TiB2, B& Î&

B �.~ ãÖöº ²Ö� �ç Â* Nê& Ô~

V r^�¢� ºGB
. �º ²Ö ßN ";öB

Î& bî 7ö Bö¶& �� {Öö ~~� Ni3Al

«¶ ��öB Ni" B ö¶& Ö�>� Ni-B ç�

ê7)öB r > ®º :f ?� �ç� jv' Ôf

NêöB �W>�B Ni3Al «¶~ Ï�& �
 Ô

f NêöB ¢ÚÒV r^�¢� �'B
. 6�

Mn Î&~ ãÖê çVf FÒ~² Ni-Mn ç�ê7)

öB Ni 7ö Mn� Ã&>� [6� Ôjææ�,

Mn ê Ni3Al~ Ï�Nê¢ ÔºV r^�¢� �'

B
. �Ò� �
 Î& Wª� �ç 7ö Ï�>Ú

®b� TiC «¶~ Ostwald WËö ÚÊ ;���

&�®j ©b� Òò>� ;ï'� ï&º 
Ö Ú

[
. 1400oCöB TiB2f B Î&ö ~~� TiC «

¶ WË� 1380oCö j~� *&~² Ã&� ©f

�ç" TiC «¶ ê�öB �ç 7ö Ï�>Ú ®º

Ti, C, B ö¶~ �zK" �ç 7~ {Ö ³ê&

Ã&®V r^�¢� �'B
.


rb� æWª Î&� ²Ö 7ö B2ç~ Â*

�¦¢ �Ò~V *~� Cu Kαö ~� X-F ².

�þ Ö"¢ Fig. 5ö ��~&
. ' ²ÖNêöB

².NZf æWªj Î&� �.�¾ Î&~æ p

f �.(�â 7 Free)öB ÿ¢~² ¾æÒ
. V¢

B �.ö Î&� æWªf ²Ö 7ö TiC¾ Ni3Al

7ö *¦ �Ï>î
� 6�B
. 

Fig. 6ö æWª Î&ö ~� TiCf Ni3Al~ Ï¶

;>¢ �~� ��~&
. Fig. 6(a)öB TiC~ Ï

Fig. 4. TiC particle size of TiC-30vol.%Ni3Al cermets in
relation with other components and sintering tempera-
ture.

Fig. 5. X-ray diffraction patterns of TiC-30vol.%Ni3Al
cermets in relation with other components and sintering
temperature. (a) sintering at 1380oC and (b) sintering at
1400oC.
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Fig. 6. Lattice parameter of TiC-30vol.%Ni3Al cermets in
relation with other components and sintering tempera-
ture. (a) TiC lattice parameter and (b) Ni3Al lattice para-
meter.
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Fig. 7. Vickers hardness of TiC-30vol.%Ni3Al cermets in
relation with other components and sintering tempera-
ture.

Fig. 8. Toughness values of TiC-30vol.%Ni3Al cermets in
relation with other components and sintering temperature.
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