
 
 
 

Technical Data Sheet 

SO CLEAN WEARGUARD NI-91 
 
Description: 
So Clean Wearguard Ni-91, electroless nickel process is designed to deposit a uniform bright, nickel-
phosphorus alloy producing superior performance for many engineering and functional applications. 
 
So Clean Wearguard Ni-91 is a high phosphorus formulation recommended where corrosion resistance 
requires minimal to no porosity on properly prepared metal surfaces. 
 
Application: 
So Clean Wearguard Ni-91 uses are in the aerospace, electronics, gas, oil, printing, medical, surgical and 
food/chemical processing industries. 
 
The high phosphorus content of 10-12% provides resistance to staining, narrow melting point suitable for 
certain welding and brazing applications. 
 
Advantages: 

➢ Easy Bath Control 
➢ Compressive Stress 
➢ Consistent Plating Rate 
➢ Non Magnetic Deposit 
➢ High Phosphorus Content 
➢ Exceptionally bright deposit 
➢ High Build Suitable (>5 Mils) 
➢ Minimal Porosity (>0.4 Mils) 
➢ Excellent Corrosion Resistance 
➢ Good Stability, providing long life 
➢ Good Wear and Abrasion Resistance 
➢ 2 Part Makeup/2 Part Replenishment 
➢ Meets MIL-C-26074B and AMS 2404B specifications 

 
Equipment Recommendations: 
Tank: 

➢ Twin, high-density polypropylene, both vertically and horizontally supported. 
➢ Stainless Steel tanks can be used, but requires continuous anodic passivation which helps prevent 

plate out. 
Heater:  

➢ External steam heat exchangers are recommended for best operation 
➢ In-Tank use: Derated electric immersion heaters sheathed with 304 or 316 stainless steel, titanium, 

anodizing titanium, Teflon* coated or steam Teflon* Supercoil heat exchangers. 
Agitation:   

➢ Air agitation using a low pressure "Blower". 
➢ Shop air should not be used even though it may have an oil separator. 
➢ Air should be piped through a bottom mounted CPVC or polypropylene pipe. 
➢ Part agitation may be used in addition to air agitation. 
➢ Solution agitation is provided with filtration. 



 
 
Filtration: 

➢ To insure smooth plating deposit, continuous solution filtration through a 1-5 micron bag-type system 
is recommended.  Cartridge filter (polypropylene) 1-3 micron may be used. All new filter material should 
be preleached in hot water before use.    

            * Teflon is a Dupont trademark 
 
 
Operating Conditions:   So Clean Wearguard Ni-91 
     Range   Optimum 
Temperature F (C)   180-190  (82-88)  185 (85) 
PH     4.8 to 5.0    4.9 
On Aluminum Alloys   5.0 to 5.2    5.0 
Bath Loading 
 Ft.2/Gal.    0.1 to 1.0  0.25 to 0.5 
Solution Life, Turnovers 
 Plating on steel   8 - 10  MTO 
  Plating on Aluminum  3 -   5  MTO 
 
1 MTO occurs when the original bath makeup amount has been replenished 
 
Nickel Concentration 
 Oz/gal    0.7-0.9   0.80 
 G/L    5.0-7.0   6.0 
 
Plating Rate 
 Mil/Hr., @ 190F   0.4 to 0.55 
 
Tank Preparation: 
Leach out plating tank and attached piping with clean, 30% by volume nitric acid.  Followed by a water rinse, 
(tank filled above normal operating level) drained and a final rinse with either deionized or distilled water plus a 
small amount of either ammonium hydroxide or potassium carbonate. 
 
Solution Makeup: 
Material    Per 100 Gallons 
Deionized or Distilled Water  76 gallons 
Wearguard Ni-91 A     6 gallons 
Wearguard Ni-91 B   18 gallons 
 
Replenishment: 

➢ Never pour anything over the parts being plated 
➢ All replenishments should be done with agitation 
➢ Maximum recommended additions should not exceed 15% of the original makeup. (at any one time) 

Should a larger than 15% be called for, split the additions allowing time for mixing between adds. 
➢ Replenishment is based on the analysis of the Nickel metal in your tank. 

 
Analysis of Nickel Metal: 
All reagents should be available from your local laboratory supplier. 
 
Reagents Needed: 0.0575 M EDTA Solution 
    Murexide Indicator (Powder) 
    Ammonium Hydroxide AR Grade 



 
 
Lab Equipment: 10 mL Pipette 
    50 mL burette w/o 0.1 mL graduations 
    2 -250 mL Erlenmeyer Flasks 
Procedure: 

1. Pipette a 10mL sample of electroless nickel solution and place into a 250 mL Erlenmeyer flask 
2. Add 50 mL DI or distilled water 
3. Add 10-15 mL Concentrated Ammonium Hydroxide 
4. Add sufficient Murexide Indicator to develop a pale straw color; (Too much indicator may make the 

endpoint difficult to see) 
5. Titrate with 0.0575 M EDTA to a blue-purple endpoint  

 
Calculation: mL EDTA titrated x 5.62 = % Activity Wearguard NI-91 
 
 
                        Additions in fl. oz/gal (mL/L) 
mL EDTA  %Ni Activity    Ni-91 A         Ni-91 C  
17.8 mL  100.0   -------  -------- 
17.3 mL    97.5  0.4 (3.0) 0.4 (3.0) 
16.9 mL    95.0  0.8 (6.0) 0.8 (6.0) 
16.5 mL    92.5  1.2 (10.0) 1.2 (10.0) 
16.0 mL    90.0  1.6 (13.0) 1.6 (13.0) 
15.6 mL    87.5  2.0 (16.0) 2.0 (16.0) 
15.1 mL    85.0  2.4 (19.0) 2.4 (19.0) 
14.2 mL    80.0  3.2 (25.0) 3.2 (25.0) 
13.8 mL    77.5  3.6 (28.0)  3.6 (28.0) 
13.3 mL    75.0  4.0 (31.0) 4.0 (31.0) 
 
Conversion Information: 
1 gallon = 128 fl. oz. 
1/2 gallon = 64 fl. oz. 
1 Quart = 32 fl. oz. 
1 fl. oz = 29.6 mL 
 
Replenishment precalculated for 100 gal. (100L) tank 
 
                     Additions in fl.oz./100 gal (L/100L) 
% Ni Activity   Ni-91 A                    Ni-91C 
100%  -------  --------  
  95    40 (0.30) 1.25 qts   40 (0.30) 
  90    80 (1.30) 2.50 qts   80 (1.30) 
  85  120 (1.90) 3.75 qts 120 (1.90)   
  80  160 (2.50) 1.2  Gals 160 (2.50) 
  75  200 (3.10) 1.5  Gals 200 (3.10) 
 
Adjusting the pH: Check pH either with a good pH meter or with pHenon pH papers.  Dilute ammonium 
hydroxide 1:1 with either distilled or deionized water before adding to tank.  Never pour in quickly, always 
slowly, allowing time to mix into solution. 
 
Physical Properties:     Typical Results 
Phosphorus Content, wt %     10.0 - 12 
Melting Point (eutectic)             



 
 
  C       880 
   F     1620 
Electrical Resistivity, microhm-cm   50 - 100 
Magnetic Properties     Non Magnetic 
Hardness 
   Knoop hardness (kg/mm2) 
   50g load, 3.0 mil deposit, steel 
 As plated     450 
Heat Treated @                                  
 4 hrs. at 350F (176C)    480 - 520 
 1 hr.   at 750F (400C)    800 - 830 
Corrosion Properties  
 Salt Spray Test (ASTM B117) 95F 
 5% NaCl, 1 mil deposit, hours to first corrosion 
  Aluminum     1000+ 
  Carbon Steel     1000+ 
Nitric Acid Test 
    Conc. HNO3 42 Be' 
    30 sec., 68F (20C), 1 mil, on steel  Pass** 
Hydrochloric Acid Test 
 50% HCl, 3 min., 68F (20C), 1 mil on Steel Pass** 
 

* Test failure is indicated by discoloration of nickel surface 
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SAFETY & HANDLING 
WARNING: Wearguard Ni-91A is a corrosive material containing sulfuric acid and nickel salts.  DO NOT 
SWALLOW.  May be harmful or fatal if swallowed.  Contact causes severe burns to eyes and skin.  May cause 
allergic skin reactions.  Avoid breathing mist or vapor.  Use with adequate ventilation. 
 
CAUTION: Wearguard Ni-91B and Ni-91C are liquid reducing agents.  Avoid contact with eyes and skin.   
 
DO NOT SWALLOW.  Store in tightly closed containers away from oxidizing agents.  
 
PROTECTIVE EQUIPMENT:  When handling Wearguard Ni-91 components or working solutions, wear acid 
resistant rubber gloves, rubber apron, rubber boots, chemical safety goggles and chemical face shield.  Use 
with adequate ventilation.  Wash thoroughly after handling. 
 
FIRST AID:  For Wearguard Ni-91A, In case of eye contact, immediately flush with large amounts of water for 
at least 15 minutes.  Call a physician immediately.  In case of skin contact or burns, flush with water for at least 
20 minutes.  If irritaion persists, extend the water rinse period to 30 minutes.  Call a physician immediately after 
adequate rinsing.  If swallowed, do NOT induce vomiting.  If conscious, have victim rinse mouth, then drink 
large quantities of water.  Never give anything by mouth to an unconscious person.  Call a physician 
immediately.  If inhaled, move victim to fresh air and call a physician.  Remove and wash contaminated clothing 
before reuse.  Discard contaminated shoes. 
 
FIRST AID:  for Wearguard Ni-91B and Ni-91C, In case of eye or skin contact, immediately flush with large 
amounts of water for at least 15 minutes.  For eye contact or if swallowed, call a physician immediately. 
 
SPILL OR LEAK: Wear protective equipment during cleanup of a spill or leak.  Absorb spill or leak with an inert 
material such as sand, earth, or vermiculite.  Dispose of residue consistent with federal, state, and local 
regulations. 
 
NON-WARRANTY 
The data contained in this bulletin is believed to be true, accurate and complete.  Since, however, final methods 
of use of this product are in the hands of the customer and beyond our control, we cannot guarantee that the 
customer will obtain the results described in this bulletin, nor can we assume responsibility for the use of this 
product by the customer in any process which may infringe the patents of third parties. 
 
Read Material Safety Data Sheet before using this product. 
 

DISCLAIMER 
The data contained in this bulletin is believed to be true, accurate and complete. Since, however, final methods of use of this product are in the hands of the 

customer and beyond our control, we cannot guarantee that the customer will obtain the results described in this bulletin, nor can we assume any responsibility 
for the use of this product by the customer in any process which may infringe the patents of third parties. 
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