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A Study on the Diode Laser Surface Hardening Treatment
of Cast Iron for Die Material( I)

- Characteristics of Surface Hardening by Die Materials -
Jong-Do Kim? - Moo-Keun Song' - Hyun-Tae Hwang®
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Abstract: In this study, two types of die material cast iron was treated for surface hardening by using high
power diode laser to improve mechanical properties of die which is using as essential production
technology in the parts manufacturing in virtually all the infrastructure industries now. First of all, the heat
treatment characteristics of FCD550 material which is spheroidal graphite cast iron, and through the heat
treatment of HCI350 material which is flake graphite cast iron, the heat treatment characteristics of the two
materials were compared. The hardness of hardened zone increased over 3 times over base material for
both specimens, but as for required heat input, HCI350 was higher than FCD550 material depending on the
heat conductivity of the materials by the content amount and shape of graphite contained in the material.
Key words: Surface hardening treatment, Diode laser, Spheroidal and flake graphite cast iron
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Table 1 Chemical composition of specimen

Element(wt% .
——— C Si Mn P S | Alloy element
Material
3.0 | 1.8 ] 0.10 Mg min 0.3,
FCD350 1 S¢| 26| ~050| ~%*| 0921 o min 0.02
28 | 16| 07 Mo 0.3~0.6
HCBS0 | 55| 25| ~1.05| 12| "%12| &t 0306

graphite

4

/
Spheroidal
graphite

Pea/rlile

(a) FCD550 (b) HCI350

Figure 1: Microstructure of base metal
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(a) Illustration (b) Photo

Figure 2: Experimental method for heat treatment
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Figure 3: Variation of hardened zone with laser
power at beam traveling speed 3 mm/sec
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Figure 5: Variation of surface temperature with
laser power of FCD550 at 3 mm/sec
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Figure 6: Variation of surface temperature with
laser power of HCI350 at 3 mm/sec
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