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Abstract

Laser surface Melting Process is getting hardening layer that has enough depth of hardening layer as
well as no defects by melting surface of substrate. This study used CW(Continuous Wave) Yb:YAG and
STD11. Laser beam speed, power and beam interval are fixed at 70mm/sec, 2.8kW and 800um
respectively. Hardness in the weld zone are equal to 400Hv regardless of melting zone, remelting zone
overlapped by next beam and HAZ. Similarly, microstructures in all weld zone consist of dendrite structure
that arm spacing is 3~4um, matrix is y(Austenite) and dendrite boundary consists of y and M;Cs; of
eutectic phase. This microstructure crystallizes from liquid to y of primary crystal and residual liquid forms
y and M;C; of eutectic phase by eutectic reaction at 1266°C. After solidification is complete, primary
crystal and eutectic phase remain at room temperature without phase transformation by quenching. On the
other hand, microstructures of substrate consist of ferrite, fine M»3Cs and coarse M7Cs; that have 210Hv.
Microstructures in the HAZ consist of fine M»;Cs and coarse M,;C; like substrate. But, M»;Cs increases
and matrix was changed from ferrite to bainite that has hardness above 400Hv. Partial Melted Zone is
formed between melting zone and HAZ. Partial Melted Zone near the melting zone consists of y, M7C;
and martensite and Partial Melted Zone near the HAZ consists of eutectic phase around y and M;Cs.
Hardness is maximum 557Hv in the partial melted zone.
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Table 1 Chemical composition of STD11

Chemical composition (wt.%)

STD11 C | Mn | Si Ct | Ni | Mo | V Fe

1.02 | 023 | 023 | 11.6 | 0.25 | 0.85 | 0.24 | Bal.

Fig. 1 Schematic illustration of laser hardening
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Fig. 2 Cross-section of laser surface melting layer
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Fig. 6 SEM micrograph (a) and EPMA mapping results
showing distribution of Fe (b), C (¢), Cr (d), Mo
() V (f) in melting zone
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Fig. 12 SEM micrographs (a)~(c) at regions denoted as
A, B, C in Fig. 11 (a).and enlarged SEM
micrographs (d), (e), (f) at regions denoted as (a),
(b), (c) respectively
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