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Abstract TIG remelting was performed to harden the surface of automobile cam shaft. Multipass remelting was con-

ducted in longitudinal direction under argon gas atmosphere. The microstructure of as-cast cam shaft was gray iron
which consisted of flake graphite and pearlitic matrix. The remelted area had microstructue of both fine pearlite and

ledeburite structure that consisted of globular austenite and Fe,C. Hardness for as-cast cam shaft had HRc 25~28,

however it increased at remelted area to HRc 53~55. Black line was found at heat affected zone next to the fusion

line, that is remelt area of previous pass, during multipass remelting. Black line was identified as graphite, which was

transformed from Fe,C in the ledeburite structure. It is observed that all graphites were nucleated at Fe,C and matrix

interface. High density energy laser remelting process was also applied to verify whether black line could be eliminat-

ed. However, black line was still existed as observed in TIG remelting process. Regraphitization was simulated on the

ledeburitic structure specimen using Gleeble 1500 with conditions of 1100 and 1000C for 0.5, 1, 3, 5 and 10sec. From

the fact that graphite was formed even at the simulation condition of 10007C for 0.5sec, it is seen that regraphitization

is an inevitable phenomenon generated whatever processes used during multipass overlap remelting.
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Table 1. Chemical Composition of As-cast Gray Cast Iron
(wt-%)

C Si
3.40 175 |

Mn Cr Fe
080 | 023 Bal.

ing.

e |

current : 100A travel speed : 2m/min
voltage : 12V beam dia. : 4.2mm
travel speed : 6in/min mode : TEM 01

preheat temp. : 400C
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Fig. 2. Microstructure of TIG remelted area.
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Fig. 3. Surface appearance of cam shaft after TIG remelting.

Fig. 4. Microhardness across interface between 1* and 2™ pass
overlap boundary.

Fig. 5. Black line consisted of accicular graphite.
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(c) partially graphitized zone

Fig. 6. Development of microstructure (a) around the overlap
region (b) fully graphitized zone and (c) partially graphitized
zone.
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Fig. 7. Graphite nucleation at Fe,C and ferrite interface by de-
composition of Fe;C. (a) simulation diagram (b) microstructure
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(a) simulation diagram

(b) microstructure

Fig. 8. (a) Simulation diagram at 1000TC for 0.5sec using
Gleeble 1500 and (b) the resulting microstructure.
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