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Microstructural Control and Analysis in Hot Forming Processes
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Microstructure control in hot forming

| Pass design
- Forming machine
- Tool geometry
- Forming temperature
- Inter-pass time

Alloy design
- C content

- Mn content

- Cr content

- Nb & V content
- etc.

ot compression test

Analytical

Experimental
solutions for

equations for
microstructure
change

strain rate, strain
and temperature
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C N P WS. Cr Ni No Si i Mn \ A(;i Fe
50CrV4 steel 0.54- 0.01 0.02 0.007 1.05 0.15 0.04 0. 36 0.98 0.13 0.01 Bal.
Normal steel 0.05 — - - - = <0.5 | <1.0 Bal.
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Mechanical properties-Microstructure
relationship; Two examples

1. Strength (Yield stress) Oy
o'y:0'1+0'E+0-GB

0!  :Internal stress
OE  : Effective stress
0GB : Strength of grain boundaries, 0GB oc L

. Ductility-Brittleness transition
temperature vI'rs
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@icrostructure control in hot forming)
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| Grain refinement (Smaller d) |

Better 0,

Better VvTrs
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