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Cracking Causes Analysis of CVD Tungsten Tube

MA Jie, MENG Li—juan, WEI Jian—zhong, WANG Cong—zeng
(College of Materials Science and Engineering, Beijing University of Technology, Beijing 100124)

Abstract: Cracked tungsten tubes prepared by chemical vapor deposition were investigated by ring machine cutting method
and X-ray stress analysis system. The results showed that crack initiating at two neighboring columnar crystal grain
boundaries of the internal surface with the action of large residual tensile stress in the internal surface of the tungsten tube, and
the propagation expended from columnar crystal grain boundaries to the outer surface of the tungsten tube. The existence of a
large residual compressive stress on the outer surface of tungsten tube can arrest propagating cracks.
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Fig.1 Practicality picture of CVD W tube
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Fig.3 Cross—section macrostructure of W tube after brighten and etched
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Fig.4 Optical microscopy crack of tube
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Fig.5 Cross—section photos of residual stress of CVD W tube tested by ring machine cutting method
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Fig.6 Incision—section photos of residual stress of CVD W tube tested by ring machine cutting method
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Table 1 The residual stress examined by ring machine
cutting method

Bedn BE FUAER BWEE ERW RPN

HRE® /I'C DJ/mm #&Dy/mm &J5/mm /MPa
10 500  10.0 9.936  —0.064 835
10 600  10.0 9.948  -0.052 678
10 700 100 9.961  —0.039  —509
14 500 141 14015  -0.085 787
14 600 141 14060 -0.040  -372
14 700 141 14068  -0.032  —296

2 012 mm 5 E X SHEATHIEN B R S EER(MPa)
Table 2 The results of residual stress measured by XRD on
@ 12 mm W tube (MPa)

Rijy  ALEBRE 600 C AL 700 C

FEOEAH BAR O BAE BAR
L | —292 155 —677 150
IN] —635 201 -337 137
2 M 563 37 212 638
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Fig.7 Inner surface crack SEM appearance of CVD W tube
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