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Abstract

Experiments and numerical simulations of the incremental upsetting test were carried out to investigate void closure
behavior and mechanical characteristic of a 1.5wWt%C ultra-high carbon steel. The experimental results showed that the voids
become quickly smaller as the reduction ratio increases. The simulation results confirmed this behavior and indicated that
the voids were completely closed at a reduction ratio of about 40~45% during incremental upsetting. After the completion of
the incremental upsetting tests, the process of diffusion bonding was employed to heal the closed voids in the deformed
specimens. To check the appropriate temperature for diffusion bonding, deformed specimens were kept at 800, 900, 1000
and 1100°C for an hour. In order to investigate the effect of holding time for diffusion bonding at 1100°C, specimens were
kept at 10, 20, 30, 40, 50 and 60minutes in the furnace. A distinction between closed and healed voids was clearly
established using microstructural observations. In addition, subsequent tensile tests demonstrated that complete healing of a
closed void was achieved for diffusion bonding temperatures in the range 900 ~ 1100°C with a holding time larger than 1 hour.
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Fig. 7 Incremental upsetting experiments using
downsized specimen with artificially-made

cylindrical void with diameter of g22mm

Closed and:bonded void Closed and bonded void

g AN o e i

1000:C.1hr 1100°C_1hr

I

Closed and bonded void

S e

* Micro-void

vl

\

Fig. 8 Optical images after incremental upsetting at
1100°C and diffusion bonding at 800~1100°C for
1 hour

Fig. 9 SEM image after incremental upsetting at 1100°C
and diffusion bonding at 1100°C for 1 hour
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