284 6 2 B X @ L & Vol. 28  No. 6
2015 4 12 A CHINA SURFACE ENGINEERING December 2015

doi: 10.11933/j. issn. 1007-9289. 2015. 06. 020

ETHABRBENEREMBHIE

HEHE, BRA, FelE, IR X o
QAR K DL TR B R v LA i 2 B B S SE 0 %, TP 2500615 2. T ERHE B 2= BE ML TR R,
IR B 277599)

O b TR AT R T A AR B R T L 28 A o PRI R A 45 A5 B AL DR T s B Bk 7 3 T A L
PR B % 0 R4 22— 453 495 32 1461 33 BN ML R T 3 R S 5 . (i Nd = YAG R BO6 % 3 5 45 M FeCr 4 4 80 B
15 AS B0 S IEATAE B2 T 1 RO R A B AR T 2 A NS A A S I | A R IR o b TR
T2 0 B D i B L (R BB IR X Al B 2 AT R S S O . 45 R W T 1SR B )2 0 R AL R B AE BRG  EAE E
547 HV, o M R 53R 4508 T 16 8 )2 T s M S SE R B4 L9 3. 7 A% 5 B85 I T2 J o) s 2 58 Wk B =383 R, &0 A1 )
IR A3 b IV i P o) s = ol S 0 /N T R A S A A L B T R S OG0 A T Y AT AT R .

RSB : R T WO PR B T

FEDES: TG174.44; TH17 XERFRERD: A XERS: 1007-9289(2015)06-0147-07

Lathe Spindle Remanufacturing Based on Laser Cladding Technology
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(1. Key Laboratory of High Efficiency and Clean Mechanical Manufacture, Ministry of Education, School of Mechanical
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Abstract: With the promotion of the sustainable development strategy, remanufacturing research on damaged and re-
tired machine tool containing high additional value is getting increasing attention. As one of the core components of the
machine tool, damage lathe spindle remanufacturing becomes the key issue for machine tool remanufacture. The FeCr al-
loy was deposited on 45 steel spindle used Nd : YAG laser by laser cladding technology. The microstructure, phase con-
stitution, hardness and wear resistance of the cladding layer were investigated by scanning electron microscope, X-—ray
diffractometer, Vickers digital micro—hardness and sliding wear tester. The laser cladding layer on spindle was ground by
the grinder. The results shows that the cladding layer is free of cracks. presents a remarkable hardness up to 547 HV, , ,
and has excellent wear resistance which is 3. 7 times of the substrate. Remanufacturing spindle restore the design size,
and has less amount of wear compared with that of a new spindle after the same service time, It illustrates that laser clad-
ding is a promising technology for lathe spindle remanufacturing.
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Table 1  Element composition of 45 steel and powder material of Fe—based alloy (w/ %)
Materials C Mn Si Mo Cr Ni Cu P S B Fe
45 steel 0.42-0.50 0.50-0.80 0.17-0. 37 <0. 25 <C0.30 <C0.25 <C0.035 <C0.035 Bal.
Fe-based alloy 0.15 1.1 1.0 17.35 1.35 <1.26  Bal.
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Fig.3 Macroscopic feature of the laser cladding layer
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Fig. 4 Cross section morphologies of the laser cladding

layer with different scanning speeds
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