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ELMAX 
Corrosion Resistant Electroless Nickel-Phosphorous Alloy 
 

The ELMAX process is a specifically designed electroless nickel system which deposits bright nickel, 10 - 12% phosphorous 

alloys auto catalytically from a mildly acidic solution. The process can be used in both rack and barrel applications to produce 

functional coatings on a wide range of metallic and non-metallic substrates. ELMAX should be used for applications where a 

non-magnetic deposit with maximum corrosion resistance and wear resistance is required. 

 Other key features of the ELMAX technology include: 

✓ Minimal to no porosity. 

✓ Exceptionally high corrosion resistance. 

✓ High bath metal turnover stability. 

✓ Internal stress is ideally compressive from higher phosphorous levels. 

✓ High abrasion, wear resistance, low friction co-efficient. 

✓ Complies to solderability, bond ability & weld ability requirements as per ISO 4527. 

✓ As plated hardness of about 450 HK0.1 

✓ Excellent tribological properties. 

✓ Passes Nitric Acid & Hydrochloric Acid Tests. 

✓  Non- Magnetic deposit. 

✓ Meets ISO 4527, AMS 2404A, DIN 50966 & MIL-C-26074D. 

 

OPERATING CONDITIONS: 

1/. Solution make up for 1 Litre: 
 
De-Ionised Water                                            760 mL 
ELMAX Base 1                                                  60 mL 
ELMAX Initial 2                                                180 mL 

 
Add the 80% of the de-ionised water to a clean de-ionised water rinsed tank, add the ELMAX Base and Initial components mixing 
thoroughly between additions. Heat the solution to nominated temperature and optimize bath pH.  
 
2/. pH Adjustment: 

 

pH adjustment should be made via an addition of either a 50% diluted solution of Potassium Carbonate or Ammonium 
Hydroxide to raise the pH or 10% Sulphuric Acid solution to lower the pH. Note: When adding Potassium Carbonate to the bath, 
always use vigorous agitation of the solution to prevent the bath from boiling over when carbon dioxide is evolved. 
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3/. Operational Data: 

PARAMETER OPTIMUM RANGE 

Nickel Metal 5.8 g/L 5.2 - 6.0 g/L 

Sodium Hypophosphite 20.0 g/L 19 - 25 g/L 

Temperature 85C 82 - 88C 

pH 4.9 4.8 - 5.2 

Loading Factor 1.2 dm2/ L 0.60 - 2.45 dm2/ L 

Agitation Continuous solution, mechanical, or filtered air 

Bath Life 
Steel substrates;                 6 - 7 metal turnovers 

Aluminium substrates;        5 - 6 metal turnovers 

Deposition Rate 10 - 14 m / hr @ 88C 

 

4/. Plating Rate Optimums: 

An understanding of bath “kinetics” i.e. factors which influence rate of Nickel alloy deposition will ensure the optimum 
processing capability of the ELMAX bath is achieved every time components are processed. Listed below are those operating 
factors which have influence on bath deposition efficiency. 
 

4a/.  Effect of Temperature 

The most important parameter affecting the deposition rate is temperature. Temperature also affects the phosphorous content 
of the Ni-P deposit and hence the deposits overall properties. Care should be taken to regularly monitor the accuracy of 
thermostats (via a mercury in glass thermometer), refer to Chart 1. 
 
 
CHART 1. 

ELMAX Deposition Rate vs 
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4b/.  Effect of bath pH. 

Through the operation of the ELMAX bath, pH of the solution will decrease requiring the continuous dosing of potassium 
carbonate solution to maintain the optimum pH. The deposition rate is sensitive the bath pH as is the Phosphorus content in the 
alloy deposited, refer to Chart 2. 
 

CHART 2. 

ELMAX Deposition Rate vs pH
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REPLENISHMENT: 
To ensure correct operation of the ELMAX Electroless Nickel process, the solution concentration should be maintained between 
90% and 105% activity. This is determined by measuring the nickel and sodium hypophosphite concentrations in accordance 
with methods which can be supplied upon request. 
 
From these results, required amounts of the two maintenance additives i.e.  
 

ELMAX Base 1 
ELMAX Reducer 3 

can be determined. 
 
 
 
The following guidelines will ensure effective and safe use of replenishment additives: 
 
 
 

GUIDELINES: 
 

❖ ELMAX Base 1 and ELMAX Reducer 3 additions can be determined via the main nickel concentration titration. To 
ensure the optimum plating rate is maintained the nickel metal concentration should not be allowed to drop below  
5.3 g/L. 

❖ Base and Reducer should always be added in a ratio of 1 : 1. 
❖ Always add the maintenance additives slowly with vigorous agitation. 
❖ Never add additives to the bath directly over heaters or parts being processed. 
❖ Do not increase the activity by more than 10% at any one time. If additions greater than 10% are required, they should 

be made in increments between workloads. 
❖ Continuous monitoring of the bath pH is essential. 
❖ For ease of calculation the following chart can be used to determine the quantities of maintenance additives required. 
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Replenishment guide per 1000 Litre working bath volume 
 

% Activity Nickel Concentration 
ELMAX  
Base 1 

ELMAX 
Reducer 3 

105% 6.1 g/L - - 

100% 5.8 g/L - - 
95% 5.5 g/L 3.0 L 3.0 L 
90% 5.2 g/L 6.0 L 6.0 L 

85% 4.9 g/L 9.0 L 9.0 L 
80% 4.7 g/L 12.0 L 12.0 L 
75% 4.4 g/L 15.0 L 15.0 L 

 
DEPOSIT DATA 
 

PARAMETER RESULT 

Phosphorous Content 10.5 - 12.0 % by weight 
Hardness – as deposited 450 HK0.1 

Hardness – heat treated @ 180C, 4hr’s 480 – 520 HK0.1 

Hardness – heat treated @ 380C, 1hr’s 800 – 830 HK0.1 

Melting Point 880C 
Electrical Resistivity 50 - 100 micro ohm-cm 
Internal Stress Slightly compressive 

Magnetic Properties – as deposited Non – magnetic 
Density 7.65± 0.5 g/cm3 as per ISO 4527 

Corrosion Resistance – (25m deposit) 
1010 Carbon Steel 

1000+ hours to first corrosion as per 
ASTM B117 

Corrosion Resistance – (25m deposit) 
2023 Aluminium 

1000+ hours to first corrosion as per 
ASTM B117 

Hydrochloric Acid Test 50%, 3min @ RT Pass 
Nitric Acid Test Conc. 30 sec @ RT Pass 
Taber Wear Test – as plated 15 -18 

Taber Wear Test – heat treated 380C, 1hr   4 – 8 

 
 

EQUIPMENT RECOMMENDATIONS: 

Tanks  Heat resistant, stress relieved natural polypropylene or stainless steel (Cr-Ni-Mo, 17-11-25) with anodic 
protection. 

 Alternatively, tank PVC tank liners can be used to prevent deposition of the nickel onto non protected 
stainless steel tank walls. 

Heaters Immersion heaters (glass, porcelain, PVDF or protected 316 stainless steel) or external stainless steel 

heat exchangers may be used. Temperature controllers with ± 1 C capability should be employed. Also, 
provision should be made for low liquid level cut off protection/hazard warning on heater units. 

 
Filtration Continuous solution filtration is essential. All filtration system components which come into contact 

with the plating solution should be made of heat- resistant plastics. In tank filtration is preferred. A 
filtration rate of 5 to 10 solution turnovers per hour is recommended. 

 
Agitation  High solution flow, preferably via sparger tubes, is recommended for optimum results (this is 

particularly so for barrel applications). Solution turnover rate should be 10 - 15 times per hour. Agitation 
with clean oil & dirt-free air is also acceptable. 
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STRIPPING SOLUTION: 
Nitric Acid solution (S.G 1.42) at 300 mL/L 

 

WASTE TREATMENT: 
Appropriate provision should be made for the treatment and discharge of both spent solutions and rinse waters in accordance 

with Local Water Authority requirements.  

 

SAFE HANDLING & STORAGE CONDITIONS: 
Before handling, the Safety Data Sheet (SDS) should be read and understood by all personnel in contact with this product.  

 

DISPOSAL: 
Any disposal of this product should be in compliance with all federal, state and local regulations. Please refer to the Safety Data 

Sheet (SDS) for instructions regarding proper disposal of this product. 

 


