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The present invention relates to metallurgy and 
particularly to heat treatment liquid salt baths, 
more especially for use in heating and quenching 
work pieces of steel, similar to austempering but 
with the variation that after the pieces of steel 
have been heated from 1350 F. to 1700 F. and 
quenched at a temperature of from 400°F. to 800° 
F., the Work is held at this lower temperature for 
a Substantial period of time, dependent upon the 
character of the metal and the size of the pieces 
comprising the Work, and the work is then trans 
ferred to another bath operating at from 900 F. 
to 1100 F., and is finally quenched in cold water. 
In accordance With the present invention, the 

first or high temperature No. 1 bath in which the 
Work is submerged, comprises a molten bath of 
gotassium chloride 34% to 50%, sodium chloride 
45% to 65% and sodium fluoride 4% to 8%, the 
preferred percentage being potassium chloride 
43%, Sodium chloride 55%, and sodium fluoride 
2%. This No. 1 liquid bath may be operated from 
1350 F. to 1700° F. Since the work pieces are 
Covered with the molten salts of this bath as 
they are being transferred to the No. 2 bath, the 
Work remains bright at this stage. 
The No. 2 bath, or low temperature bath, com 

prises Sodium hydroxide 30% to 70% and potassi 
um hydroxide 30% to 70%; the preferred per 
centages being sodium hydroxide 50% and po 
tassium hydroxide 50%. This second bath is 
adapted to be operated from 400° F. to 800°F. 
This No. 2 bath is preferably heated in a steel 

pot, with an electric electrode furnace using sub 
stantially pure nickel electrodes, that is, commer 
cial nickel rods. 
No. 2 bath, when heated as specified, are of a 
bright finish with no surface oxidation. 

It was found that where this No. 2 bath was 
heated in a steel pot in a gas fired furnace, that 
the Work canne from the pot with a blue oxide fin- " 
ish. The reason why the work comes from a gas 
fired furnace with a blue oxide finish, and comes 
from the electric electrode furnace with a bright 
non-oxidized finish, may perhaps be due to elec 
trical decomposition of the salts in the electric 
furnace, thereby producing a small amount of 
metallic alkali metals which act to prevent the 
formation of any oxide on the surface of the work. 
This Suggestion is merely a possible theory and is 
not put forward as a definite explanation, but the 
fact remains, however, that the results are as 
stated. 

In the course of the operation of the low tem 
perature hydroxide No. 2 bath, the hydroxides are 
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be due to the bath taking up carbon dioxide from 
the surrounding atmosphere. Also, Some of the 
No. 1 high temperature bath, comprising the chlo 
rides and fluorides specified, is brought over into 
the No. 2 low temperature bath due to the trans 
fer of work pieces from the No. 1 bath to the No. 2 
bath. This contamination of the No. 2 bath by 
additions from the No. 1 bath and the breakdown 
of the hydroxides to carbonates results in a thick 
ening of the No. 2 bath which may continue to 
such extent that the materials of the No. 2 bath 
become too thick for satisfactory operation at the 
temperatures specified, at which time a portion 
or all of this bath is removed by bailing out, and 
is restarted with the proportions of the materials 
as previously herein specified. 
After the temperature of the work has been re 

duced to the temperature of the No. 2 bath, it is 
desirable, in most cases, to again raise the tem 
perature of the work pieces in a No. 3 bath which 
is operated from 900°F. to 1100 F. and comprises 
the following chemicals: soda ash 20% to 30%, 
sodium chloride 5% to 15%, sodium cyanide 8% 
to 12%, sodium fiuoride 10% to 15%, and caustic 
soda, 30% to 50%, the preferred formula, being 
soda ash 24%, sodium chloride 10%, sodium cy 
anide 10%, sodium fluoride 12%, and caustic soda, 
44%. The Work, when being carried from the No. 
2 bath to the No. 3 bath, carries with it a small 
percentage of the chemicals of the No. 2 bath 
which adhere to the work pieces, and, therefore, 
appropriate adjustments should be made from 
time to time in the No. 3 bath to retain the same 
at approximately the percentages specified, more 
especially by the addition of sodium cyanide and 
Sodium fluoride. 
The preferred percentages in the baths No. 1, 

No. 2, and No. 3 are the percentages of the mix 
tures when the baths are started, and when con 
tamination reaches a point whereby the bath be 
comes thickened at the temperature at which the 
bath is Supposed to be running, then it becomes 
necessary to bail out the thickened bath and re 
place the same with a mixture substantially the 
Same as the proper mixture when the bath is 
started. 
When the work is removed from the No. 3 bath, 

it is of a bright finish and is immediately sub 
merged in clear cold water for quenching, and 
the result is a clean bright surface thereby elimi 
nating any major pickling or other treatment, 
The surface of the work is sufficiently clean, after 
leaving the No. 3 bath, so that it may be electro 
lytically plated with any suitable finishing metal, 

gradually transformed into carbonates. This may 55 tinned, brazed, or otherwise treated, without re 
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quiring any special treatment to remove oxides 
such as usually form when ferrous parts are heat 
treated. 
The three baths specified are adaptable for 

treatment of various metals, comprising stainless 
steels and other steels and non-ferrous metals. 
An example of use of the specified baths. With a 
particular kind of steel comprises the treatment 
of SAE 41.40 Steel. This SAE 4140 steel was 
heated to 1550° F. in the No. 1 bath, and was 
quenched to a range between 600 F. and 700° F. 
in the No. 2 bath, then transferred to the No. 3 
bath where it was heated to 900 F. and finally 
quenched in clear cold water. The physical prop 
erties of this SAE 4140 steel after the treatment, 
in accordance with the present method, Was 
found to be: reduction in cross-sectional area of 
from 45% to 59%; and elongation of from 13% 
to 16% under the application of a pull of from 
160,000 pounds to 170,000 pounds, on a standard 2 
testing machine. 
When it is desired to merely anneal the Work, 

the No. 1 and No. 2 baths only need to be used, 
and the No. 2 bath may be run from 600 F. to 
13000 F. 
What claim is: 
1. In the method of heat treating steel parts 

and providing a non-Oxide bright finish thereon, 
wherein the parts are heated in a first molten 
salt bath operated at a temperature of from 
1350° F. to 1700° F., the parts being retained in 
the bath until heated to the temperature of the 
bath; the parts then being transferred to a second 
molten salt bath. Without substantial loss of ten 
perature to the parts during said transfer, the 
second bath being operated at a temperature of 
from 600 F. to 1300° F., the parts being retained 
in the second bath until they have acquired the 
temperature of said bath; the parts then being 
removed from the Second bath and quenched in 
water: the improvement which comprises the first 
bath being potassium chloride 34% to 50%, so 
dium chloride 45% to 65% and sodium fluoride 
4% to 8% and the second bath being sodium 
hydroxide 30% to 70% and potassium hydroxide 
30% to 70% heated in an electrode type electric 
furnace. 

2. The method of heat treating steel parts with 
a non-oxide bright finish thereon according to 
claim 1, and wherein the second bath comprises 
substantially 50% sodium hydroxide and 50% 
potassium hydroxide. 

3. In the method of heat treating steel parts 
and providing a non-oxide bright finish thereon, 
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4. 
wherein the parts are heated in a first molten 
salt bath operated at a temperature of from 
1350 F. to 1700° F., the parts being retained in 
the bath until heated to the temperature of the 
bath; the parts then being transferred to a second 
molten salt bath without substantial loss of tem 
perature to the parts during said transfer, the 
second bath being operated at a temperature of 
from 400° F. to 800° F., the parts being retained 
in the second bath until they have acquired the 
temperature of said bath; the parts then being 
removed from the second bath and transferred 
to a third bath, the third bath being operated at 
a temperature of from 900 F. to 100 F., the 
parts being retained in the third bath until they 
have acquired the temperature of said third bath; 
the parts then being removed from the third bath 
and quenched in water: the improvement which 
comprises the first bath being potassium chloride 
34% to 50%, sodium chloride 45% to 65% and 
Sodium fluoride A2% to 8%, the second bath being 
sodium hydroxide 30% to 70%, and potassium 
hydroxide 30% to 70% heated in an electrode 
type electric furnace, and the third bath consist 
ing substantially of soda ash 24%, sodium chlo 
ride 10%, sodium cyanide 10%, sodium fluoride 
12% and sodium hydroxide 44%. 

4. The method of heat treating steel parts with 
a non-oxide bright finish thereon according to 
claim 3, and wherein the second bath comprises 
substantially 50% sodium hydroxide and 50% po 
tassium hydroxide. 
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