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Abstract

This article aimed at the induction heat treatment on steel. We designed some heat treatment conditions to
discuss the importance of tempering during tensile fracture. We always drilled a key hole on steel shafts, and then
heat treated the key hole by induction, we tried to distinguish the tensile characteristics of steels treated by different
heating and cooling conditions.

Experiment of this article used standard rod steel tensile specimens, its total length was 240 mm, the diameter
D and standard length L of parallel part was 12.5 mm and 50 mm. We drilled different key-holes of 5, 6, 7, 8 mm
diameter through the center of specimens. So that, the section areas of drilled specimens were proportionally
decreased. We found the tensile strength did not decrease after tensile test.

We designed three heat treatment conditions to emphasis the importance of tempering process by compared
with the row material. Three heat treatment conditions including (1) quenching, (2) quenching and tempering and
(3) normalizing. We induction heated the key-hole position to 950°C and inspect heating temperature around the
key hole by infrared thermometer. We inspect hardness and fracture type of specimens after tensile test.

The result showed that, the tensile strength of the steel shaft with a key-hole did not decrease because of the
formation hardened and stress distribution made from machinery. Some unexpected fracture position in hardened
guenched specimens although the tensile strength could be increased. The normalized specimens recovered the
ductility and maintain the tensile strength because the lower cooling rate in air. When we quenched and tempered
specimens, we obtained better toughness, and the tensile strength could be raised about 209¢. It could be seen the
importance of tempering after quenching.

Keywords: steel, key-hole, tensile strength, induction heating.
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