RNSHBIFHRE

55, 071404(2018)

Laser & Optoelectronics Progress

©2018  H [H W6 ) A= AL

30CrMnSiNi2A M52 1Cr15NidMo3 By AR 1.4

)%E‘I—ﬁkla Z%E‘fi%z, %ﬁla 5&33&19 %%%29 :J(/J\%ly }&iﬂé\z
VEE SN, ZB JEW 241007 ;
2 ep i & b RO s MR SE B, dE s 100095

WE A HOCEE AR AE 30CrMnSiNi2 A #5558 B PR 10 5 A T 1Cr15NidMo3 By A A58 146 81 12 1 1 1 4l
UM e . S5 R W R 2 A8 E S I FC RN B8 EG AR 0 XU A) 20 20 s B 4 3k 285 200 C IR [k Ak B
Fr AR KT 1300 MPa, ZEM Ny 8.1 %, s i #E M 53.8 Jeem 2, #K 5 ] 30CrMnSiNi2 A #8 = 5 J&E A9 £ 44 1 56 )i
A Z A IE 90 % , B b B ik BB WA

EHIA BOCHE AR WOLKE; 30CrMnSINI2A H E R EE A ; 1Cr15Ni4Mo3 Bk

FESEE 0436 XHktRiRED A doi: 10.3788/L0OP55.071404

Process of Laser Cladding of 1Cr15Ni4Mo3 Powder on 30CrMnSiNi2A Steels
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Abstract The 1Cr15Ni4Mo3 alloy powder is cladded on the surface of 30CrMnSiNi2A ultra-high strength steel by
the laser cladding technique. The microstructure and mechanical properties of the cladding layers are investigated.
The results show that, the microstructure is mainly the martensite and austenite double-phase structure. For the
cladding joints, after the low-temperature tempering at 200 ‘C, the tensile strength is larger than 1300 MPa, the
extension rate is 8.1%, and the impact toughness is 53.8 J-cm ?. The tensile strength and extension rate reach to

90% of those of 30CrMnSiNi2A ultra-high strength base steel, while the impact toughness is doubled if compared

with that of base material.
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Fig. 1 Morphology of 1Cr15Ni4Mo3 stainless steel powder
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Table 1 Chemical compositions of 30CrMnSiNi2A ultra-high strength steel (mass fraction, %)

Element C Si Mn Cr Ni Mo Cu Fe

Content 0.27-0.34 0.9-1.2 1.0-1.3 0.9-1.2 1.4-1.8 - <0.2 Bal.
# 2 1Cr15Ni4Mo3 AN 85 #9853 A f4 Ab 2 i 43 (B k2350, 00)

Table 2 Chemical compositions of 1Cr15Ni4Mo3 stainless steel powder (mass fraction, %)
Element C Si Mn Cr Ni Mo Cu Fe
Content 0.13 0.35 0.70 14.56 4.35 2.6 — Bal.
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Fig. 2 Cladding system of optical fiber laser
coaxial powder feeding robot
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Fig. 3 Comparison of tensile properties of samples 2# and
3# under cladding state and low temperature tempering state
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Fig. 5 Microstructures of sample 1# under different states. (a) Original state under low magnification;
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Fig. 4 Micro-hardness of sample 3 #
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(b) original state under high magnification; (c) low temperature tempering state; (d) high temperature tempering state
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Fig. 6 Microstructural morphology of sample 3# . (a) Magnified by 200 times, heat-affected zone; (b) magnified by

1000 times, heat-affected zone; (c) magnified by 200 times, cladding layer; (d) magnified by 1000 times, cladding layer
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Fig. 7 Microstructural morphology of sample 3 # after low temperature tempering.
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(a) Magnified by 200 times, heat-affected zone; (b) magnified by 1000 times, heat-affected zone;

(¢) magnified by 200 times, cladding layer; (d) magnified by 1000 times, cladding layer
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