E-mail between me and Jim Litton regarding heat treating metal:

John,

This information may be helpful when talking about heat treating steel.
Heat treating sequence:

Normalizing:   Removes stress from previous steps. This is done by heating the steel to about 1400F and cooling slowly overnight. Steel is normally sold in this condition.

Hardening:  Heat to about 1460F ( non magnetic) and quench in slightly warmed oil. Test for hardness using a sharp fine file. The file should slide over the steel, not cutting, as the steel is harder than the file. This edge may be sharpened, but the edge will be brittle and break off easily.

Tempering:   Heat the steel to 325 F for one hour minimum. This may be too hard to hold a good edge, if the edge is too brittle heat again to 350F for one hour, and test again. This temp. will likely soften the steel so that the sharp file will barely cut the blade. This hardness will measure close to 60 on the Rockwell Hardness Scale. A file is close to 65 C  The harder the steel the longer a sharp edge will last. If too hard the edge will break off. It follows that ax heads are softer so they won't break if you hit a hard knot and the blade twists sideways. Torsion bars and wrench handles are tempered to 42 C.

Wish I could join you but I have another commitment.

Jim

Jim,

We did our Slick Workshop last weekend.  Everything went fine until we tried to drill for the screw holes.  The metal I got for the second round seemed to cut OK with the hacksaw, and we were able to grind it on the belt sander, but we had a terrible time trying to drill it.  The bits screeched and smoked, even when being constantly flooded with oil.  Bits that seemed to be able to get a hole started never lasted more than about 1/16 in, then they were shot.  I suspect that maybe this metal was not annealed sufficiently,.  Do you think it would soften up some if I baked it in the oven?  If so would you suggest 450 for one hour?  Or maybe longer?

Thanks,
John

Hi John,
In order to be hardened predictably the steel should be normalized which makes it soft and stress free. Obviously  this steel is not normalized. One thing to do would be to use the high temp. furnace to heat the steel to 1400F for one hour per inch of thickness. turn the temp to 1300F for one hour per inch of thickness and so on until reaching 600F. Then turn the furnace off and cool to room temp.in the furnace. An other way is to soak at 1400F for a hour per and bury the steel in dry vermiculite and let it cool over night to room temperature. The blacksmiths would use wood ashes instead of vermiculite. It would be helpful to know if this steel had been heat treated in any way, and exactly what grade of steel it is. SAE 5160 is a common spring steel. I have been told that springs and torsion bars are tempered to 42 RC. Wood cutting tools are tempered to 57 to 60 RC. If this steel has been hardened and tempered to RC 42 it could be sawn but would be a little difficult to drill and tap. If the steel is covered with charcoal while at high temperature the surface scaling and carbon depletion will be minimized.

Jim

