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{Tsinghua University, Beijing)

Abstract: The influence of rare—earth metal oxide coating on the process of laser streng—
thening of cast iron was studied systematically. It was shown that rare-earth metal oxide effi~
cientely improve the structure and wear resistance of laser strengthened area.
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Fig. 1 Maxidepth of laser strengthened area of grea cast iron (HT') and nodular
cast iron (QT') under different pretreatment methods
(a) Melting, depth of melied area by; (b) Hardening, depth of hardened area H
1—Oxo-process; 2—Phosphating; 3—Eleeroerosion; 4—Flat graphite coating;
5—=86-1 commodity coating; (—B3i0, colloid coating; 7—Rare-earth metal
oxide coating
Table 2 Influence of different pretreatment metheds on laser
aksorptlicn of cclcured alloys
q Maxidepth of laser melting (aren, mm)
Material group 104 J fem? Bright Electrooxidie | Chemooxidie | 8i0;+Oxides RIG: 0,
surtace suriace surtace coating Coling
Siomin 21104 0.263 Non-melt Non-melt 0.50 0.60 U.Go
Aluminium-bronze 0.525 Non-melt 0,10 Non-melt 0.40 0,60
Z(QAL 94
Tin-bronze 0.525 Non-melt 0,25 0.10 0.40 0.50
ZQ8n 6-6-3

Table 2 Influznce of rare-earth metal oxide on the depth of laser

alloyed area of steel and cast iren

Maxidepth of Laser Alloyed Area, mm

Taterial . C ts
Material group Coating non-containing Coating containing OmRonE
RE+Oq RE.Os
Carbon steel 45 0,40 0.70 C-8i-B Alloyed
(Grey cast iron 0.70 1.40 g=2.63 x10¢ J/cm?
Nodular cast iron 1.00 1.20
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Fig. 2 Influence of rare-earth metal oxide on the structure of laser
melted area of castiron

(a), (b)—Bi0y coating, 1.50~2.01%0C in the melted area;
(¢)—RE,O3 coating, 1.84~3.40% O in the melted area

Fig. 3 Line distribution of rare-earih clemen s in laser melted area of nodular
cast iron, SEM, the picture of reverse astigmatic radiant elestrons

Fig. 4 Structure of C-Si-B-RE alloced Fig. 5 Btructure of laser eutestic alloyed
area of cast iron surface area of gtee] surface (SEM)
(a) the juncture of melted area and heat (a) C-Si-B alloyed; (b) O-8i-B-RE alloyed

effect area; (b) melted area
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