APPLYING FUNDAMENTALS

Reprinted from METAL HEAT TREATING July/August 1945

Quench Systems for

Induction Hardening

DANIEL J. WILLIAMS

onirolled cooling or quenching of
metal from elevated temperatures en-
ables the formation of hard martensite
structure. Cooling rates must be rapid
in order to avoid softer undesirable structures
such as pearlite and bainite from forming.
Due to its im-
portance, the
cooling  or
quenching por-
tion of the in-
duction harden-
ing process
deserves careful
consideration,
particularly
when specifying
new induction
equipment and
Processes.
Process pa-
rameters must
be precisely controlled to assure consistent
heat treat resulls. Parameters should be devel-
oped for a robust process such that expected
variation in parameters has little or no affect
on the process. A typical induction heat treat
application is governed by the following eight
EQUIPMENT Process parameters:
1) Heat time/scan rate
2) Power level
3) Power frequency
4} Part position/rotation
5) Quench flow
6} Quench temperatre
7} Quench time
8) Quench concentration
Excessive variation in these parameters will
cause undesirable or inconsistent process re-
sults including problems with case depth,
hardness, pattern, and distortion.
Maost induction hardening machines use
water quench for the cooling half of the pro-
cess,

equipment.

This 1040 steel transmission stuh shaft is
induction heated to 1, 730°F just prior to
spray guenching.

Few heat treating processes
are successful without
controlled quenching.

Here's a no-nonsense review
of the basics of quench
water systems used with
induction bardening

There are a few applications with material
of high hardenability that will mass guench
without the use of any cooling fluid. This oc-
curs where the total mass of the component is
far greater than the mass or volume of the part
that is being induction heated. In mass
quenching, the unheated volume acts as a heat
sink to mass quench the small shallow volume
that is induction heated.

Spray and dunk quench-
ing are the two most popu-
lar methods of quenching
using fluids. Within spray
quenching there are several
techniques used popularly.
These techniques include:

spray with progressive scan heating (scan
hardening}, spray afier heating in position
{single shot hardening), and spray quenching
out of location after heating. Spray quenching
while the heat is on, with quench continuing
for a brief interval after the heat is turned off,
is also done in limited applications with mate-
rial of high hardenability requiring a shallow
case depth.

Dunk quenching is generally done out of
position below the inductor coil after the
heating of a part. In limited applications the
part is submerged during the heating pro-
cess. Submerged induction heating is partic-
ularly effective in eliminating back temper
problems with large parts that have multiple







