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Abstract: In this paper the specialized powder and supporting technology for laser additive manufactur-
ing and repair on the surface of 921 steel had been investigated. By adjusting the alloy composition
reasonably a spherical atomized powder with uniform size can be obtained through atomization process.
A laser coaxial powder feeding equipment had been used for additive manufacturing on 921 steel sub-
strate. As a result a well matched mechanical performance and macroscopic defect free cladding layer
can be obtained, achieving the purpose of additive and repair on 921 steel substrate. Testing result indic-
ates the mechanical properties of the repaired layer meet the relevant repair index requirements, the
chemical composition remains consistent with the setting, and there are no defects such as cracking and
layering. It has good machining performance, which helps to achieve autonomous repair of large mar-
ine structures and improve service reliability.
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Table 1 Alloying design of powder %
C Si Mn S P Ni (6] N H Fe
0.03~0.05 0.3~0.4 1.3~1.5 <0.004 <0.01 0.2~0.5 3.3~3.5 <0.005 <0.006 <0.005 AhE
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Fig.1 Micromorphology of aerosol powder
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Fig.2 Coaxial powder feeding laser cladding equipment
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Table 2 Measured chemical compositions of powder %
LS C Si Mn Mo Ni o] S P N H Fe
0.2Mo 0.031 0.37 1.30 0.21 3.27 0.009 0.004 0.004 0.002 Aht
0.3Mo 0.023 0.34 1.29 0.33 3.48 0.012 0.004 0.004 0.002 0.002 R
0.5Mo 0.029 0.34 1.31 0.51 3.27 0.011 0.004 0.004 0.002 N
R3 HHBEBEIZESH
Table 3 Laser cladding process parameters
PRI % eI IEYIRY B A/ (L-min ') PRy R/ (L-min ) kAT H A%/ (m min ) TAEREES/mm
50 ~ 60 1~3 10~ 15 9~13 1~5 13~15
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Fig. 3 The physical sample during the cladding process

Fig. 4 Surface dye penetrant testing of cladding block
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Fig. 6 Optical image of microstructure of laser cladding samples
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Fig. 7 SEM images of microstructure of laser cladding samples

2.3 SRR 1A ERE

W2 1 A R RE IS R AN SR 4 PR, B A
AR Mo & BERYHEIN, SURERBTRSR BT,
SEAPARREAR, BEREThg, X —45 RS RO ZUh IR
PR N S RN AR AR AR G .

PRI, VR IRAR S S8, Ham e ST R R 5
A, i B 2 B TR B rh v B A A AR 2
415 Mo JLE R RGR ABRALYIIE OTER, 1EANH ™ A
[ R A OR,, BEREAN AN ShL 2 AL, 32 m e b, 76
T B RFEIR I R, Mo 2Rl LR A9 AL, A



2

TN, A IR T 921 MIRYIEAHE S L HIRMA S T 2050 - 173 -

THE R TR Mo & 8 i —J7 i 7t 1 H 2 I
R, 5 —J7 e AP S AR, Sl
THT S B AL R TR B g, — 3 M T A R TR A
SR I, Al U Y Mo i A B — R i
LR AR SR B B PR A, T DT PO AN [R] IR A 7 R
TR, 0.2Mo B HAT B B EEE SRR D
difERE.

B8 BERSEEFRELBEXUMURH
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Fig. 9 Convex shear test specimen and fracture morphology
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