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Metallographic Analysis of Deformation Failure of Tungsten Ring for MOCVD

DU Xiaoping, HE Wei, LI Zhengjia, MA Hongzheng
(Xi‘an Hantang Analysis & Test Co., Ltd., Xi‘an 710000, China)

Abstract: To solve the problem of short life of domestic tungsten midring in MOCVD epitaxial equipment, metallographic
detection and comparative analysis of imported and domestic tungsten midring were conducted. Using analysis software, the
temperature change of tungsten middle ring was simulated. The results show that the microstructure changed from long
fiber to equiaxial crystal after the failure of tungsten ring, and some of the microstructure underwent secondary
recrystallization. The grain size varies at different positions in the tungsten midring, which is the main reason for the
uneven deformation of the tungsten midring. The original structure of domestic tungsten midring is a long fiber structure in
rolling state. The recrystallization of imported tungsten middle ring original structure can effectively reduce and delay the
occurrence of secondary recrystallization and improve the service life of tungsten midring.
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Tab.1 Tungsten ring chemical composition and its content
x107(%)
(6] C Fe Al Ca Mg Mo P W
50 20 10 2 7 2 100 3
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Fig.1 Schematic diagram of sampling >
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Fig.2 Homemade unused tungsten middle ring
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Fig.3 Imported unused tungsten middie ring
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Fig.6 Homemade failed tungsten middle ring
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Fig.10 Temperature field simulation diagram
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Fig.8 Imported failed tungsten middle ring
(1) ,
( )
(2) ;
9 D-3# x50
Fig.9 Imported failed tungsten middle ring 3) ’ °
, 3 3# .
[ﬂo
(1] , . ,
) ) 2004(5):49-52,73.
1.6 mm [2] s s s MOCVD

851 )



{ 208/2019 , () <851

multaneous DC casting of multiple aluminum alloy layers for composites—High temperature deformation behavior [J]. Materi-
rolling ingot [J]. Light Metal Age, 2006, 23(8): 48-50. als Science and Engineering: A. 2005, 403(1-2): 17-24.
[27] Takeuchi E Zene M. Novel Continuous Casting Progress for Clad [43] s , ,
Steel Slabs with Level Magnetic field [J]. Iron-making and [J1. ,2004,25(5): 398-400.
Steel-making, 1997 ,24(3): 257-263. [44] , , ,
[28] , , , . 3003/4004 [J]. ,2016,45(22): 24-28,32.
[J1. ,2013(3): 297-302. [45] s , s
[29] , s , . [J]. .2010,39(17): 48-51.
[J1. ,2000(3): 24-25. [46] s s s
[30] , s , . [J]. ,2009,29 (11):
[J1. ,1998(6): 609-614. 1047-1049,978.
[31] , s .. [47] s s , . (CCA)
// [CL.// 2006
[C]. : ,2010(10) :60-69. ,2006(12):409-420.
[32] , , .. AlCwAl [48] , ,
[J]. ,2002(S1): 188-191. [J]. ,1999,48(12): 48-51.
[33] , s , . [49] s , , . Al
[J]. ,1998(10): 1223-1226. [J]. ,2005,15(3): 415-422.
[34] , s , . Mg-Al/Al [50] s , , . Al
[J]. ,2007,27 (8): [J]. ,2005,51(5): 444-447.
624-626,572. [51] . [J]. ,
[35] Li Yuan-yuan, Zheng Xiao-ping, Zhang Wei-wen, et al. Effect of 1999(2): 67-70.
deformation temperature on microstructures and properties of [52] , s , . //
7075/6009 alloy [J]. Transactions of Nonferrous Metals Society of 2004
China, 2009, 19(5): 1037-1043. [C]. ,2004: 6.
[36] s s , . Microstructure and mechanical proper- [53] . - [D].
ty of 2024/3003 gradient aluminum alloy [J]. Journal of Central ,2005.
South University of Technology (English Edition). 2004 (2): [54] s s , . [J1.
128-133. ( ),1995(3): 5-6.
[37] Weiwen Zhang Xiaoping Zheng,Qiang Huang. Mechanical prop- [55] . [J1.
erties of laminated aluminum-based plates with gradient interface 2015(3): 81.
[C]. // MRS International Materials Research Conference. [56] s ) R s
Chongqing. 2008:6. [J]. ,1995(4): 19-24.
[38] s , . [57] s . [J1.
[J]. ,2002(7): 41-43,50. ,2012,41(5): 62-65.
[39] , s , - [J1. [58] . Gasar ( )
,2002(1): 140-142,132. [D]. : ,2014.
[40] , ; .o 1. [59] , . , . Gasar
,2003(2): 58-60. [J]. ,2014(6): 1531-1537.
[41] Zhang Y X, Yang C H. Recent developments in finite element [60] . GASAR [D].
analysis for laminated composite plates [J]. Composite Structures. : ,2013.
2009, 83(1): 147-157. ( )

[42] Grishaber R B, Sergueeva A V, Mishra R S, et al. Laminated metal

( 837 )

[ ( ),1999(3):99-107. 2012(09): 141.
[3] , , . MOCVD 71 , , .

[1. ,2011(1):83-85. 1. ,2008(8):34-37.
(4] , , .. MOCVD [8] . [D].

[ ( ),1999(3):99-107. 12012,
[5] . [D]. : [9] , , ,

2014, 1. ,2013,42(11):

[6] ) . , 2293-2297.



