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ACCU-LABS 416 BLACK OXIDE  
 

ACCU-LABS 416 BLACK OXIDE is a process for blackening iron and steel by simple 
immersion.  Uniform, black coatings of ferro/ferric oxide, are produced which are an 
integral part of the basis metal; they will withstand severe deformation without flaking.  
Beautiful, shiny, black coatings are obtained on buffed or polished surfaces, and flat, 
non-reflective coatings are obtained on etched or sand blasted steel. 
 
ACCU-LABS 416 BLACK OXIDE is a powdered product which is dissolved in water 
to make up the blackening solution.  ACCU-LABS 416 BLACK OXIDE will blacken a 
wide range of alloys, low and high carbon steels, and low alloy steels.  ACCU-LABS 416 
BLACK OXIDE will even blacken some cast and malleable irons, depending upon their 
composition.  ACCU-LABS 416 BLACK OXIDE solutions will not blacken stainless 
steel. 
 
ACCU-LABS 416 BLACK OXIDE contains complexing agents that eliminate the 
effects of copper and iron contamination in the blackening solution.  In other words, red 
smut formation on the work, caused by copper and iron contamination of the solution, is 
eliminated.   
 
ACCU-LABS 416 BLACK OXIDE also contains a surfactant that reduces surface 
tension thereby lowering drag out and reducing tank spray.  Also, there is a greatly 
reduced amount of sludge formation in the operation of ACCU-LABS 416 BLACK 
OXIDE solutions, affording a substantial saving in the amount of heat required to 
maintain the operating temperature. 
 
BLACK OXIDE coatings produced by ACCU-LABS 416 BLACK OXIDE have 
moderate corrosion resistance and meet the requirements of Military Specification MIL-
C-13924A.  Class 1.  In general, the lower the carbon content of the steel, the higher the 
corrosion resistance.  ACCU-LABS 416 BLACK OXIDE coatings will withstand from 2 
to 6 hours in 2% salt spray, which is sufficient for most indoor use.  For outdoor use, 
additional protection should be provided by oiling, waxing, or lacquering the work after 
blackening. 
 
The dimensional changes involved in blackening are extremely small, being les than 0.01 
mil.  The thickness of the BLACK OXIDE coatings range from 0.06 to 0.1 mil. 
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OPERATING CONDITIONS: 

 
Concentration   7.0 – 7.5 lb per gallon 
Temperature   280° F. - 295°F. 
Time    3 – 25 minutes  
 
 

MAKE-UP: 
 
Clean tank thoroughly before making up the solution.  Be sure all rust and scale is 
removed, since rust will dissolve in the blackening solution and unnecessarily tie up some 
of the complexing agents, thereby reducing their effectiveness.   
 
Fill the tank about half full with cold water.  While stirring with an iron paddle, slowly 
add 7.0 – 7.5 lbs. of ACCU-LABS 416 BLACK OXIDE for each gallon of solution 
desired.  Continue stirring until the salts are almost completely dissolved, making sure 
that no solid lumps of salts are on the bottom of the tank.  The solution will heat up due 
to the dissolving of the salts. 
 
Add water to raise the solution level to within about two inches of the final solution level 
which should be at least 6 inches below the top of the tank; do not fill to the mark 
because the solution expands on heating.  Apply heat, and continue to stir until the 
solution comes to a boil.  The solution should start to boil at 280°F.  If boiling occurs 
below 280°F, slowly add salts while heating until the desired boiling point is obtained.  
Then lower the heat input so that the solution just boils gently. 
 
TEMPERATURE 
 
The blackening solution must boil within the recommended operating temperature range, 
280°F - 295°F.  Such temperatures can be achieved without boiling if the concentration 
of salts is too high, but successful blackening will not be obtained. 
 
As water evaporates from the bath, the solution will become more and more concentrated 
and the boiling point will rise.  When the boiling point reaches 295°F, water must be 
added to dilute the solution and thereby lower the boiling point to 280°F.  The 
temperature of the solution should never be allowed to rise above 310°F.  Overheating 
will destroy the complexing agents present in the solution and cause a pronounced 
deterioration in the quality of the blackening obtained. 
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Do not try to adjust the temperature by means of the heat input.  The temperature of a 
liquid in an open vessel cannot exceed its boiling point.  Control of the boiling point is 
done only by additions of water (or salts if the boiling point is too low), and the heat 
should be adjusted so that the solution always boils with a gently roll. 
 
SINCE THE BLACKENING BATH OPERATES ABOVE THE BOILING POINT OF 
WATER, ADDITIONS OF WATER SHOULD BE MADE VERY CAREFULLY TO 
AVOID SPLATTERING AND ERUPTION OF THE SOLUTION (SEE 
“EQUIPMENT” AND “CONTROL”).   
 
Note that control of the boiling point by addition of water automatically controls the 
concentration.  Thus an automatic temperature controller which regulates water input 
instead of heat input will maintain both the correct boiling point and the correct 
concentration of ACCU-LABS 416 BLACK OXIDE salts (see Equipment). 
 
OPERATION: 
 
Work to be blackened must be clean and free of all rust and scale.  The following 
cleaning cycle is recommended: 
 

1. Clean in Accu-Labs 105-S, 8 oz. per gallon concentration, 180°F, 3 to 5 
minutes as required. 

 
2. Rinse in running cold water. 

 
3. Remove rust in acid pickle or an alkaline derusting solution. 

 
4. Rinse in running cold water. 

 
5. Rinse in hot water, 120°F - 160°F. 

 
6. Blacken in ACCU-LABS 416 BLACK OXIDE, 280°F - 295°F, 3 to 25 

minutes. 
 

7. Rinse 
 

8. Oil, wax, or lacquer dip (optional). 
 



 
4831 South Whipple Street 

Chicago, IL 60632 
www.accu-labs.com 

Ph. 773-523-3100.    F. 773-523-4008 
 

REV 2022 4 

The work may be contained in baskets or barrels, or may be placed on racks or hooks, 
when immersing the work into the boiling black oxide solution, agitate it slightly to make 
sure that all surfaces are wetted by the solution.  Work being blackened in baskets or 
barrels should be tumbled about occasionally to expose contact surfaces to the solution.  
The time required for blackening may range from 3 to 25 minutes depending on the alloy 
and the volume of the work in the tank.  After twenty minutes, however, no further 
increase in the thickness of the oxide coating occurs. 
 
RINSING: 
After blackening, the work is normally rinsed in running cold water.  However, if the part 
contains recesses that are difficult to rinse, it may be best to rinse in warm or hot water to 
prevent precipitation of salts in the crevices, which may be very difficult to rinse out by 
any succeeding ring.  If a hot water rinse is used directly after blackening, follow with a 
running cold water rinse and then with a final hot water rinse. 
 
CHROMIC ACID DIP (OPTIONAL):  
A dip in .06 to 1 oz. per gallon of chromic acid for a few seconds is recommended to 
neutralize the alkaline film whenever the work is to be oiled, waxed or finished with 
lacquer or enamel.  The chromic neutralization usually greatly increases the salt spray 
resistance afforded by the subsequently applied organic coating.  The more dilute 
chromic acid rinse may be the final cold or hot rinse.  A running rinse may be used after 
the stronger chromic acid rinse. 
 
DRYING 
Small parts can be dried in sawdust, and a higher luster is impaired by sawdust drying 
due to the removal of any surface dust which may be on the work.  If the work is to be 
oiled with soluble oil or is waxed, it can be transferred, after reasonable draining, directly 
from the running cold water rinse or chromic acid bath to the hot soluble oil or wax. 
 
Also, wax-coated sawdust may be used for simultaneous drying and waxing of small 
parts.  Simply add the wax emulsion right to the sawdust barrel. 
 
EQUIPMENT: 
 
No metal other than steel or stainless steel should come in contact with the ACCU-LABS 
416 BLACK OXIDE solution.  All racks, baskets, treating cylinders, and tanks must be 
made of welded steel, not soldered or brazed steel. Exhaust ventilation is recommended. 
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TANKS: 
The ACCU-LABS 416 BLACK OXIDE tank should be constructed entirely of steel or 
stainless steel with sturdy, oxide-free double welds.  The solution weight is about 14 lbs. 
per gallon and steel of sufficiently heavy gauge to hold this weight must be used; for 
example, tanks from 50 to 200 gallon capacity with solution depths up to 36” requires 
sides of ¼” iron plate and a bottom of 3/8” plate.  The depth of the tank should be such 
that the solution level will be at least 6” below the top of the tank, and the solution should 
be deep enough to allow the solution level to drop at least 2” without exposing the work.  
This is important because it will permit less frequent additions of salts.  
 
HEATING: 
The tank may be heated with gas, high pressure steam or electric immersion heaters.  Gas 
is usually the most economical and practical method.  For gas heating, use pipe burners 
placed underneath the tank or a gas tube heater.  Approximately 1700 BTU are required 
to heat one gallon of the ACCU-LABS 416 BLACK OXIDE solution from room 
temperature to operating temperature.  After the operating temperature is reached, only a 
fraction of the heat input is required; merely enough gas is used to make the solution boil 
gently.  When gas heating is used, the tank should be insulated on four sides by a wall of 
1” thick magnesia held together by a steel casing.  The insulation should be placed about 
1” from the wall of the tank to allow heat to rise along the tank walls from the burners at 
the bottom. 
 
Heating can be done with closed steam coils if high pressure steam (80 lbs. per square 
inch) is available.  Stainless steel coils are recommended since steel coils will undergo 
continuous oxidation in the bath thereby causing leakage of high pressure steam and 
eruption of the solution.  Place the steam coils on one side and on one end of the tank – 
not on the bottom.  Insulate the four sides and bottom of the tank with 1” magnesia 
insulation holding it on with a steel casing. 
 
If electric immersion heaters are used approximately 60 kW hours are required to heat 
100 gallons of solution from room temperature to the operating temperature.  To avoid 
very high amperage during heating up of a cold solution 220 or 440 volt power should be 
used.  Stainless steel sheathed units are recommended. 
 
DISCLAIMER 
 
The information contained in this bulletin is, to the best of our knowledge, true and accurate.  All 
recommendations are made without guarantee.  Accu-Labs, Inc. disclaims any and all liability arising 
from the use of this product or information contained herein.    

 


