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Study on microstructure of laser cladding Ce-base
alloy on nuclear valve parts

Zhang Chunliang
( Department of Mechanical Engineering, Centrat South Institute of Technology, Hengyang, 421001)

Abstract: Laser cladding of Ce-base alloy on the nuclear valve-sealing surface has been performed
with a SkW CO; flow transverse laser. O ptical microscope, SEM, and EDAX have been used to analyze
the microstructure, the grain size, the micre-hardness, and the dilution rate. The results show that the
microstructure, the grain size, the dilution rate, the width of heat effect area, and the micre-hardness of
the laser cladding coating are much better than those of the spurt welding and the bead welding
processing.
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Table I The chemical composition of the 1CrgNigTi W (%)
C Si Mn S P Cr Ni Ti
<0. 12 <1.00 <2 00 <0.03  <0.035 17. 00 8.00 5(C%~ 0.02%)~ 0.8
, , 200~ 300 2 )
105 , 3mm,
Table 2 T he chemical composition of the alby powder W (%) HGI-90
C Cr Si W B Fe Co 5kW
<0.70 <2600 <200 <500 <0.70 <5.00 rest CO2
( ) MNC801
x=y ) s
, 50%
, : P= 3000~ 4000W,
v= 10~ 20mm/s, d= 5Smm ,
M eF3 )
) s JSM35C S650

SEM ; EDAX-9100
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Fig. 2
coating, Ce-base alloy, corroding in (2) Co

Structure of laser cladding
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Fig. 1 Structure of laser cladding cross
section, Ce-base alloy powder, base
metal 1Crig Nigl'i, corroding n aqua
regia, 320
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Fig. 4 SEM micrograph of the nuclear valve sealing surface, corroding in aqua
’ regia, 500, Ce-base alloy
? ? a—SEM micrograph of the laser cladding coating b—SEM micrograph of the
bead welding coating ¢ —SEM micrograph of the spurt welding coating
MelF;
(Hm200g) 3
Table 3 Microhardness
processing sort sample number microhardness Hm200g average value Hm200g deviation
laser chdding 02-3 780.4, 743.6, 794.8, 857.2 794 14.3%
spurt w elding 03-3 584, 59.8, 480.4 551 21%
bead welding 04-3 440.8, 398, 388, 548.8 443.9 36.2%
44. 1%, 78.9%,
40%  250% ; 2
P > P P
P s P 5
2.4
, Fe, Ni,Ti
P P
JSM 35C EDAX-9100 ,
4
4 Fe
2.1, 12 Ti
10 , 29 Ni .5 3.7
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Table 4 Dilution rate and alloy composition measured by ED AX-9100

alloy composition %

area processing sort Ti Cr Fe Co Ni W
hase area 1Cr NigTi Wt% 2.88 18. 00 73. 4 0.00 7.73 0.00
laser caldding Wt% 1.27 28.13  36.36  30.22 4.02 2.54
heat-effect .
spurt welding wt% 2.40 24.38  51.72  20.28 5. 60 1. 90
ar
e bead welding wi% 3.53 2062 6707 1034 718 125
wt% top 0.09 43.81 7.88 35.92 0.94 11. 35
laser cladding bottom 0. 06 34.76 9.27 45.20 1.83 8.87
W% 0. 075 38.3 8. 58 40.56 1. 385
dilution rate % 126 149 1t 15 4
alloy
: wt% top 1. 28 39. 81 12.49  18.08 1.22 27.13
melting .
spurt welding bottom 0. 37 32.84  19.88  29.67 2. 90 14. 34
area —_—
Wi% 0. 83 36.33 16.19  23.88 2.06 20735
dilution rate% 1288 1152 1603 1229
bead welding wt% 2.25 20.27  51.66  8.79 6. 48 1. 55
dilution rate% 1781 163.6 1 82 72
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