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Study on the Laser Repairing Surface Crack of Steel Components
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(" State Key Laboratary of Laser Technology, * Department of
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Abstract Surface crack of steel components was repaired with two bundle of laser. There Was ap obvious jained band
between filled region and substrate of component. The microstructures of repaired region were sdnate cellular crystal,
dendrite crystal, and needleshaped crystal. The phases of dendrite crystal in repaired region were consisted of 7-Ni which
contained plenty of Cu, Fe. The phases in the gaps among dendrite crystels werey-Ni, NiSi;, CrNi;, CrSi. The
hardness of filled layer in repaired region were HVy ;400 ~ HV, ;450, then the hardness values decreased from the surface
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to transition region.

Key words steel components, surface crack, laser repsiting, microstructure

1 31 7§

ERGH S AR BDHTL, R R
#, MR E X RAIRT AR BRE, mHst
REEEHL, ARSMULEMY. AR RENE
ORI SORFR RS, SERANNE
ERAER TR BEEHFRL, RERFHER
FB. 44, HEFROCHAMAER, ARYHRE.
W RS TEARRKAXRIEEARRY,
ABUETRESRMAT IR, ZXMEAITE
M ERA S # ) FHEABLMOEBRRR R
HAEBATHRRIA.

» BREAHEEL (59906004 ) M EERERZR A
R TR ELSFHTIA.
R B A - 2000-07-26; WOB #ERCAS H 8. 2000-11-13

2 ZEBHE

HRSERATARERIGRE, RAFEY
b, PO K b B R M (— T ) #1588 O 5
BRE(A-RE)EEER WRHRARKER
MERFEESE SRR, BNAN(RARRRTL
PERE, ARBRA N30 28 (wi-%, Cu: 18,
B:1.3,8i:1.5,Cr: <2,Fe: <5,C: <0.2, Ni: &, 60
~120 BNHRUFE, SR BEFHREHNLMNE
£, imE 1 iR,

ERRA 5 kW CO, MIEHE, MHINE 1200~
4500 W, XXBE & 2~5 mm, BE 280 mm, H#EHE
B 4~8 mm/s, Ar UEMRP. R\BLGER . KF
EEHGE, RENBEXT LY.

Wil & BTN 3 X K AR, Rigaku
Geigerflex T X-SH &M A RN HENXZIHA




1046 ik

i 24 %

R, I XA-BROOR T e, 4 61 ) i 4 47 48 5 B A4 12
s

spliter
helophoin ;i’

7
L
forusing lens 2 i
powder feeder

incident laser beam

focusing lens 1

B S ihm R e
L 61 2 i L P 5 2 2 W A P AR 0
3, R
Fig-1 Schematic disgram of laser repairing surface
erack of components
1+ laser beam used for melting crack reglons 2¢ laser beam used
for filling geoveder to build-up welding crack: 3 surlace erack
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Fig.2 Repaired region micrstructure of steel compeonents
() the build-up layer of repaired regions (&) amplification of part build-up layer:
{ ¢ ) matrix mictostrocture of steel parts (4002 )¢ {d) join mone of build-up loyer and matrix
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Table 1 Compositiony of filled layer in repaired
reglon of vane (wt.-%)

Eleraent S Cr Fe Ni Cu

Location
1 5 1.'-33 3,16 12.23 61.52 21.39
2 4.34 371 9.14 T.12 B.469
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Fig.4 Map of the filled region in the repaired region by electronprobe microanalyzer
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! 132 498 14,58 69.43 9.68

2 135 273 2636 S4.09 15.47

3 0.55 1.9 76,42 18.04 3.04

4 0.2 1.01 98.29 0.3  0.09
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Fig.5 Compositions of the phases presented in the transition ﬁ:f‘ﬂﬂﬁﬁmﬁﬁ—'m. Hﬁﬂ?t#ﬂﬂiﬂ“ﬁ.
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