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The actual heat treatment was performed at Akron Steel -
Treating (AST) with the approval of Joe and Steve Powell. Big METAL TREATING
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The metallography was performed in the lab at
Cleveland State University. First, a bar was chosen to |
be cut cross-sectionally with the diamond disc cutter.
After the section was cut, the sample was polished
using increasing grit sandpaper and finally polished
with 4um diamond paste and a polishing pad.
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lab at Cleveland State University. g
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The bars “rode along” with another job that AST had for the 2, o

required 1.5mm (0.060") case depth. The actual carburization process was not disclosed, .t | .~ ' 2R v sl After polishing, hardness measurements were taken
but we feel the predicted process from GCarb matches the actual process well due to o S Qb £ IR e =) using the Vickers hardness tester at CSU. Ten mea-
the hardness measurements on the witness coupon provided by AST and the metallog- Ba—— — e surements were taken from surface to core, at ap-
raphy performed in the lab at Cleveland State University. The bars were then normalized proximately 0.3mm distance between each, provid-
in the vacuum furnace and awaited one of our team to come down to AST for the Hardness Profile ing the hardness profile to the left. The overall loca- |
reaustenitization, quench and temper. 62 tion of each measurement is pictured in black and

white to the upper right and in color below the profile

61 — DANTE Prediction
to the left.

Reaustenitization was performed in the salt bath pictured
# to the left, and quenching was done in a polymer and water
bucket with ice, as shown below.
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The carbon case is clearly shown in the color micro- |
graph to the bottom left. This darker color can be
seen from the surface to just after the sixth hardness ¢
measurement, confirming the penetration depth is |:
just over 1.5mm (0.060").

S The samples were cool to the touch !
after ten (10) seconds of quenching |
I and were placed in the tempering fur-
nace for one hour.

Hardness (HRC)

The stepped micrograph to the right shows increas-|:
ing magnification from top to bottom of the surface
microstructure. From the etched sample we can} =
clearly see tempered Martensite (dark), small car-|
bides (black) and retained Austenite (white) present | &%
at the surface of the bar.

tour of the facility at AST and was thor-
oughly impressed with all the capabil- |
ities they have to offer.

Depth (mm)
After tempering, the samples were s

cooled to room temperature and®__
taken to the lab at Cleveland State for ¥4

metallographic analysis.

The micrographs for the core section can be viewed to the top left. The core continues
to show predominantly tempered Martensite (dark), retained Austenite (white) and
some very small carbides or oxides (black).




