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Cracking Cause Analysis of Valve Seat Laser Clad Layer

YANG Chengxin', ZHANG Xuliang', DU Zhijie’, ZHANG Chunwan?, WANG Pengcheng'

(1. PetroChina Tarim Oilfield Company, Korla 841000, China; 2. Xi'an Maurer Petroleum Engineering Laboratory Co., Ltd.,
Xi'an 710065, China)

Abstract: A crack was found on the surface of the valve seat in the maintenance of an oil well. The cause of the cracking
of the valve seat was analyzed with chemical composition test, mechanical performance test, macro/micro observation and
other means. The results show that the structure of the cladding layer on the surface of the valve seat is columnar grain,
and the crack propagation along the columnar grain is cleavage characteristic. The microstructure of other uncracked
cladding layers is equiaxed crystal. Cracking of cladding layer on valve seat surface is mainly due to unreasonable cladding
process, which produces a large number of columnar crystals, resulting in hard and brittle cladding layer, poor toughness,
and cracking of cladding layer under vibration condition.
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Fig.1 The Valve seat and the results of penetrant test
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Fig.2 Microstructure of valve seat body ’ 6 ’
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Fig.4 Micro-hardness test result of different phases
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Fig.8 The position of the energy spectrum analysis of the o
cladding layer
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Tab.3 Energy spectrum analysis results of cladding layer ’ 3559 HV,
C Cr Fe Co w ) + ’
w(%) 14.25 38.00 8.69 28.00 11.06 100 o s
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Fig.9 Microstructure of 1# uncracked valve seat cladding layer
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Fig.10 Microstructure of 2# uncracked valve seat cladding layer
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Fig.11 Microstructure of 3# uncracked valve seat cladding layer
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Fig.12 Microstructure of 4# uncracked valve seat cladding layer
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Fig.13 Microstructure of 5# and 6# uncracked valve seat cladding layer
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Tab.4 Measurement results of cladding layer thickness
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Tab.5 Thickness and surface state of the cladding layer formed by different powder feeding speeds
1 2 3 4 5 6 7 8
/(g/s) 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
/mm 0.27 0.89 1.21 1.62 1.87 2.01 2.08 2.11
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