
� 47� � 5� ��������	                           Vol.47, No.5

2018�      5�                        RARE METAL MATERIALS AND ENGINEERING               May  2018

�����2017-05-10

���	����	
��
�51425402�51671073�51331005�


��
�������1985����������������
� �!�"�#$% ��� 150001�&'(0451-86418415�

E-mail: hbshit@126.com

�� TiAl������	
���
������

���������	
�� ��
 ���������

(��������#$% ��� 150001)

� ��)*+,-.�/01234567 TiAl �8
9:;<=>?@A6B CDEF�GHI@A7JKL

:>MN81OPQRS34*!T8
UVWX6F7NY�Z[9:;<=:>@A657\]M)*^_`a

34*!7�/01�bc5def9:;4g<7:>@AM 

����TiAl�8
h`a34h9:;h:>h�/01 

�������TG245        ������A        �����1002-185X(2018)05-1631-06 

 

��������	
��
��������

������������� �!"�#$%&'

()*+,-.���/0123�45�67�8

9:;<�=>?@A'9BCDEFGH'�I2

3,J=K�IGLMN�TiAlOGL

[1,2]

PQRST�

STUV��WX�YZ[�S�\]^_�`ab

PQcd'UefZ�gRhZ,ij�TiAlOGL

PQklmn'oFpq��rstuvw^xST

yvz'6{)|������w���� �!"

�23���}~?P����'23��, 

TiAlOGLDPQA��Z'L���G���

Tf��W���Z�6'9B�����

[3,4]

���

TiAlOGL��Z�������wl���9B�

���>� ¡¢�£��¤�¥¦

[5,6]

,§¨��'

©w�ª« TiAlOGL'��¬­®��¯°,ij�

±² TiAl OGL'6��oF'³)��CD´%

�µ¶· #'��9B, 

¸¹º»�¼�D�µHF� TiAl OGL½¾

v��'¿¾��9B

[7]

,À9B4G®»�kÁ


ÂÃÄÅ�L�¾��gÄ[ÆÇ���67���

È�'ÉS TiAlOGL'��Z�ÊË�£�¤'¡

¢ÌÍ�PQ67¶·�-FZX��A��\_,

A-ÎÏF»�¼�9B´%!"F TiAl OGLÐ

ÑÒ'��67�4GÓÔ[Õg67ÖÎ�×Øg

ÙÚ����Ñ¤¥¦¡¢'Ûi�\���67�

ÙÚ°Ü�ÝÞß�àuI�cd'½¾ TiAlOGL

�v'9B, 

���������

»�¼�'Ûáâã 1äåæç TiAlOGLèé

wêëìíî>�wïÑ'ðñz�ÏFkÁ
Â�

ÂÃÄÅBÄÅ TiAlOGL,��ò:óW'{F�

GLÄôõö1¼÷>�z,ø TiAl OGLÞùÄ

�����Â�úûÄÅ 1 min�ðüGLÄôPQ

�x'�ý��þ��������´¼�Ò�ç[

Pà'Ñô���GLÄôwÑô	Wg�W'
`

{Fz��íî¸u'¼÷�
�¾���¾��«

­ TiAlOGL�v, 

4G��'��6{

[8-10]

�A-ÎäE' TiAlOG

L� Ti-47Al-2Cr-2Nb�ÐÑÒ[P2I� 3Cr2W8Vý

{[P��¼���>?�ÄÅÂ� 600 A�¼���

Â� 800 A�¼�	� 0.03~0.05 MPa�¼÷�� 3~4 mm, 

 

 

 

 

 

 

 

 

 

 

 

i 1  jkl`a34mni 

Fig.1  Schematic of bottom vacuum suction casting 
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Fig.2  Casting drawing of exhaust valve 
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Fig.3  Morphologies of exhaust valve formed by vacuum suction casting: (a) external morphology, (b) internal morphology, and       

(c, d) local amplification 

 

 1  !"#$%&'( 

Table 1  Parameters of vacuum suction casting  

Sample 

Metal mass/g 

Suction 

diameter/mm 

Differential  

pressure/MPa 

I 

200 4 

II 

200 3 

III 300 3 

0~0.05 
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Fig.4  Exhaust valvezwith various differential pressures: (a) 0 MPa, (b) 0.03 MPa, (c) 0.04 MPa, and (d) 0.05 MPa 
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Fig.5  Exhaust valve II with various differential pressures: (a) 0 MPa, (b) 0.03 MPa, (c) 0.04 MPa, and (d) 0.05 MPa 
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Fig.6  Exhaust valve III|with various differential pressures: (a) 0.03 MPa, (b) 0.04 MPa, and (c) 0.05 MPa 
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Fig.7  Flow state of TiAl based alloy melt under 0.03 MPa 

differential pressure for different time: (a) 0.03 s, (b) 0.08 s, 

(c) 0.15 s, (d) 0.1 s, and (e) 0.2 s 
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Fig.8  Metal distribution in crucible with different metal mass 

when gas enters the mold under 0.03 MPa differential 

pressure: (a) 100 g, (b) 200 g, and (c) 300 g 
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Fig.9  Time of gas entering into mold with different diameters of 

the suction hole under 0.03 MPa differential pressure 
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Fig.10  Exhaust valve formed by single strand liquid flow under 

0.03 MPa differential pressure 
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Fig.11  Schematic of blowhole generation mechanism in vacuum 

suction casting process 
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Generation Reason and Elimination of Blowhole in Vacuum Suction Cast TiAl-based 

Alloy Exhaust Valve 

 

Han Baoshuai, Luo Liangshun, Meng Xianyu, Xue Xiang, Wang Liang, Su Yanqing, Guo Jingjie 

(Harbin Institute of Technology, Harbin 150001, China) 

 

Abstract: The generation mechanism of blowhole defects in TiAl-based alloy exhaust valve during the vacuum suction casting process 

was analyzed. By comparing the morphology and distribution of void defects in TiAl-based alloy exhaust valve fabricated with different 

process parameters, the type of void defects was identified as blowhole. The reason for the blowhole formation was determined by 

calculating the fluid state of the alloy melt during the suction casting process with the aid of numerical simulation. By optimizing the 

casting parameters in the process, the blowhole can be ultimately eliminated. 

Key words: TiAl-based alloy; vacuum suction casting; exhaust valve; blowhole; process parameters 
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