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The goals of the validation experiment were:
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A new stress relieving furnace, Pyromaitre (Pyro), has been purchased and

implemented into production for the GM 198809 valve spring at the  plant.
The Pyromaitre is an electric furnace with an adjustable control panel for temperature
as well as belt speed. The  furnace is divided into three temperature zones; entrance,

middle, and exit. Each zone is equipped with its own temperature control setting,
actual temperature readings resulting from inborn thermocouples in the furnace, and

adjustable alarm settings for variance between temperature settings and actual as well
as for belt speed. The  Pyro is equipped with five high speed air circulating fans in

hardness, relaxation, and fatigue) were used to determine that the new furnace is as
good as or better than the furnace currently being used for production.

•  T o  show that the Pyro furnace is as good as or better than the conventional
furnace currently used for stress relieving.

• T o  determine the optimum time and temperature relationship for stress relieving
of the 198809 spring through the Pyro furnace.

In order to determine the effectiveness of the Pyromaitre furnace, it needed to be
compared to a benchmark. The  benchmark used was the Becker furnace which is

currently stress relieving the GM 166343 (used for the 3.1 Liter engine). The  first
step taken was to establish the best time and temperature relationship needed for

stress relieving the 198809 springs. The belt speed was set at 25 inches/minute
resulting in a stress relieving time of 7% minutes (total cycle time of 9 minutes from
coiler to the end of the conveyor belt with 4 minutes at temperature). The  initial testing
of the Pyro was to determine at which temperature would be best suited for stress
relieving tensile samples in order to keep the average load within ±1c/0 of the average



load of tensile samples stress relieved through the Becker at the current production
temperature setting of 800°F. A  full coil of 0,187" OT Cr-Sil VSQ wire was placed into
quarantine only to  be used for this experiment in order to to maintain consistency. Four
tensile samples from the quarantined coil were stress relieved through a fully loaded
Becker furnace and tests were conducted. The test was conducted exactly the same

way two more times and the results were averaged together in order to average out any
variance in test results that may have occurred. These results were then compared to
the tensile tests from the as received wire samples in order to determine if the heat
treating was reducing the tensile strength of the wire. In  order to eliminate a test

variable, the temperature on the Pyro was adjusted to equalize the tensile strength of

the Becker samples versus the Pyro samples. Tensile samples were placed into a fully
loaded Pyro and a  temperature sefting of 80517951795°F (the 805' being the entrance
zone) resulted in equalized tensile strengths. The extra 10 degrees in the entrance
zone is to get the parts up to temperature as quickly as possible without exceeding the
795°F target temperature. Al l  of the tensile tests were conducted with wire from the

quarantined coil. The  10198809 springs, from the quarantined coil, were then run
directly into the Pyro furnace under normal production conditions. Three springs were
attached to a three lead traveling thermocouple and placed at the left, middle, and right
sides of the Pyro and a chart recorded the time and temperature of the springs. Four
more tensile samples were run in conjunction with the traveling thermocouple for

verification of the previous tensile test results. Spring samples were also run through
the existing process (Becker) with the same traveling thermocouple and four more
tensile samples. T h e  Pyro was stress relieving approximately 640 lbsihr while the
Becker was stress relieving approximately 690 lbs/hr. Micro hardness tests were
conducted on springs stress relieved through the Pyro and the Becker, as well as non
stress relieved springs. Likewise, hardness profiles were conducted on the wire
samples stress relieved through the Pyro and Becker as well as the as received wire
samples without stress relief. The  10198809 springs were then tested on a 20 station
rotary cycle fatigue tester at Home Office for 50 million cycles, 10 from the Pyro and 10
from the existing process (Becker). Each spring was pressed solid three times and the
solid height was recorded. Load 1 was then recorded for each spring at the height of
1.88" and Load 2 was recorded for each spring at the height of 1,20". prior to testing.
The fatigue tested springs were analyzed in terms of failures and relaxation (load loss).

IV. Result and Conclusions

The comparison o f  the micro hardness tests on the stress relieved springs reveal that
the Pyro furnace had a slightly higher average hardness (0.4 HRC) than the Becker.
The average hardness of the stress relieved wire samples is the same through the Pyro
and Becker at 50.7 HRC, only 0.1 HRC lower than the average hardness of the as
received wire samples. Th e  tensile strength of the Pyro is slightly lower than the
Becker with 275.7 ksi versus 275.9 ksi whereas the as received wire samples had an
average tensile strength of 275.9 ksi.
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