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Optimization of Proceeding Parameters in Laser Cladding Fe-based Alloy
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(National Key Laboratory for Remanufacturing, Beijing 100072 China)

Abstract: In this paper, the Fe-based alloy coatings were prepared by laser cladding through orthogonal testing of proceeding

parameters. The surface quality, micro hardness and microstructure of each sample under orthogonal testing processing

parameters were analyzed by judgment of synthesis fuzzy theory. Based the results of judgment of synthesis fuzz method

analysis, the optimized parameter were gained: 3.3kW of laser power, 70 mm of space to focus, 6 mm/s of scanning speed,

5g/min of powder feeding flow.
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Table 1 The chemical compositions of laser cladding alloy
powder
J3 (Wt%) .

KA L

C Cr B Si Ni Fe

0.15~ 12~ 15~ 1.0~ -140+
Fe90

020 15 20 15 325 H

R B 2 2SO B B
HIPIR TS (BOBTIR, R, HHd
REEHER) , Fl TR =AF, KR 9
i Lo (3¢ )5k, ik 2 i

2 EXRK
Table 2 Orthogonal testing
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Table 3 Elements level of orthogonal testing of Fe90 alloy

KF 1 2 3
BEThER PIKW 3.0 3.3 3.6
B L/mm 60 70 80

HHEE VY (mm/s) 4 5 6

EREZ VY (g/min) 5 6 7
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Table 4 Judgment of surface quality of Fe90 laser cladding
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Fig.1 Micro hardness of Fe90 laser cladding coatings
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Table 5 Diagram of range analysis and variance analysis

of micro hardness level of Fe90 laser clad coatings

ik il S S

j P/ L/ Vy/ Vf/_ Eﬁ\l/ii)ﬁl
=2 kw mm (mm/s)  (g/min)

01 3.0 60 4 5 614.7
02 3.0 70 5 6 652.0
03 3.0 80 6 7 7024
04 33 60 5 7 644.7
05 3.3 70 6 5 641.0
06 33 80 4 6 567.7
07 3.6 60 6 6 638.7
08 3.6 70 4 7 620.4
09 3.6 80 5 5 653.7
[; 1969.1 1898.1 1808.8 1909.4

IT; 18534 19134 19504 18584  T=5735.3
II; 1912.8 19238 19821 1967.5

R; 1157 25.7 173.3 109.1
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Fig.2 Microstructure morphology of middle part of Fe90
laser clad coating revealed by SEM
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Fig.3 ~ Fig.11 Microstructure of laser clad coatings of samples number 1 to number 9
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Table5 Judgment table of surface quality of each sample
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Table 6 Judgment table of micro hardness of each sample

TERERRIPEA s eh 5L HV Hy7E
1 HV>797.6

7 (x-740.2) /57.4  797.6>HV>740.2
0 HV <740.2
0 HV>797.6

1- (x-740.2) /57.4  797.6>HV>740.2

T (x-682.7) /57.4  740.2>HV>682.7
0 HV <682.7
0 HV>740.2

1- (x-682.7) /57.4 740.2>HV>682.7

— (x-625.2) /57.4  682.7>HV>6252
0 HV <625.2
0 HV>682.7

1- (x-625.2) /57.4 682.7>HV>6252

e (x-567.8) /57.4  625.2>HV>567.8
0 HV <567.8
0 HV>625.2

% 1- (x-567.8) /57.4 625.2>HV>567.8
1 HV <567.8

AR F3A SRR e BO B IR AR (R 3-4)
R 25 AR 1 - S48 B AT RORIE R Dy, (=1,
»oen 9), Jo i FORIEAES
(O 0 0 026 0.74) D,=(0 0 0.5 085 0)
(0 011 089 0 0) D,=(0 0 011 0.89 0)

N

D, =
D, =

D,=(0 0 009 091 0) Dy=(0 0 0 0 1)

D,=(0 0 007 093 0) D,=(0 0 0 0.29 0.71)
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D,=(0 0 0.16 084 0)
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Table 7 Judgment table of microstructure of each sample
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