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Residual stress analysis for Ni-base thermal sprayed coatings

with laser melting and consolidation
ZHU Yumming, ZIHIANG Reji, DOU Jungin, LIANG Mianchang

(Department of Mechanical Engineering, Tsinghua University, Beijing 100084)

Abstract Residual stress analysis has been investigated for Ni-base thermal sprayed
coatings with laser melting and consolidation (LMC) processing by means of X-ray
diffraction (XRC) method.
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Table | Chemical compositions and melting points of alloy powders of Ni-base coatings

Coating Chemical composition (wt %) Melting
C Cr B Si Fe Ni Point ()
Ni25 <0.2 5~10 t.0~2.5 2.0~3.5 <4 80~88 1050~1120
Ni45A 0.3~0.6-  11~15 2,0~3.0 3.0~4.5 <5 72~78 970~1070
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Table 2 Comparison of compositions in 4 and B in Fig. 2 (¢)

Ni ; Cr Fe Si
60. 12 16. 50 18. 47 4. 9]
72.63 BT 15. 90 6. 30

Fig. 2 Observation of laser treated coating
(@) SEM micrograph of Nid5A thermal sprayed coating;
() Optical micrograph of Ni4DA after Jaser processing;

(¢) Cross-section SEM micrograph of Nid5A after laser processing;

(4} Cross-section optical micropraph of Ni45A and substrate after processing
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Table 3 Structural phases in the Ni-base thermal sprayed coating after laser processing

and their characteristic parameters

Coating Main structural phases Youg's moduls F ( X 10! N/m?) Possion ratio Tensile strength (kgf/mm?)

o v To. 2 Ty
Ni25 y-Ni,NisB, ¢ - (Fe,Cr) 1. 97 . 0:32:"3 4.9 75. 0

Ni4dbA  p-Ni,Fe;B,Fe;C; 1. 73 _ 0. 31 4 34.7 85.4
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Fig. 3 Scheme of coating specimen for tensile test
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(n} Variation of residual stress o with coating thickness {;

Fig. 4 Variation of residual stress ¢ with parameters

(L) Variation of residual stress o with coating depth z;

(¢) Variation of residual stress o with scanning velocity r;  (d) Variation of residual stress o with spot diameter [J of laser beam;

(e) Variation of residual stress o with overlapping coefficient §; () Variation of residual stress ¢ with preheating temperature 7',
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