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SCOPE 
1.1 This document provides instructions on how to start up the electrolytic nickel plating 

station, perform basic routine maintenance checks, and electroplate nickel. 

2 PURPOSE 
2.1 The purpose of this operation is to deposit a layer of nickel on a part in a controlled 

manner so as to achieve a continuous, uniform deposit thickness with minimum 
inherent stress.  The deposit is pure nickel.   This operation is normally followed by 
gold electroplate. 

3 REFERENCE DOCUMENTS 
3.1 Nickel Plating Bath Maintenance Log 
3.2 Plating Station Use Log 

4 MATERIALS 
4.1 Nickel Sulfamate RTU 
4.2 Nickel concentrate 
4.3 Nickel Carbonate 
4.4 Sulfuric Acid 
4.5 Sulfamic Acid 
4.6 Potassium Hydroxide Pellets 
4.7 Boric Acid 
4.8 DI water 
4.9 Filter, carbon 
4.10 Filter, particle 
4.11 Bottle, plastic, 250 ml., with cap 
4.12 Bottle cap sealant, parawax or equivalent 
4.13 Aluminum foil 
4.14 Permanent marking pen, blue or black 
4.15 Bag, plastic, heat sealable 

5 EQUIPMENT 
5.1 pH meter 
5.2 Thermometer or digital pyrometer with immersion probe 
5.3 Baume’ Hydrometer, range 19°-31° or similar 
5.4 Plating station  
5.5 Weight scale 
5.6 Beaker, 2000 ml. 
5.7 Pipette, 10 ml., glass, with suction bulb 
5.8 Graduated cylinder, 10 ml., glass 
5.9 Plating rack 
5.10 Plating clips suitable for parts to be processed 
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5.11 Pulse power supply, Dynatronics 
5.12 Computer, laptop pc 
5.13 Dummy cathode 
5.14 Glass stirring rod 
5.15 Pre-plate cleaning tanks, qty 2, capacity 5 gallon, with cover (or equivalent) 
5.16 Container, for weighing solids, plastic 

6 GENERAL REQUIREMENTS 
6.1 This is an electro-plating process.  All features of the part that are to be plated have to 

be connected electrically for the plating current to reach them.  Parts that are isolated 
from the current will not be plated.  Conversely, any metal exposed to the bath that is 
connected electrically will be plated.  Areas that are desired not to be plated have to 
be masked off, either with photoresist or some other dielectric that will not 
contaminate the plating bath. 

6.2 Parts being plated have to be clean.  If there is dirt, tape, residues, stains, heavy 
oxides, or other crud on the parts that are going into the plating bath, then at best, 
your part will have a very poor plate deposit with rotten adhesion.  At worst, the crud 
on your parts will dissolve into the plating solution, contaminating it and shutting it 
down creating delays for all other users while they wait for the station supervisor to 
find the time to decontaminate it. 

6.3 Operator shall have a target thickness in microinches for the plating deposit.  (Know 
how thick you want the deposit to be when you’re done.) 

6.4 Operator shall have available the area of the part to be plated in square feet.  This is 
necessary in order to calculate the plating current.   It is best to be precise in this 
calculation.  Estimates are typically wrong and will result in ruined parts. 

6.5 All parts in the plating bath at the same time shall have the same plating area. 
6.6 While a plating rack is supplied to hold parts and make electrical connection, it may 

not be suitable for some applications.  It is the responsibility of the operator to have 
thought of this before starting this process and to have made suitable arrangements. 

6.7 While performing maintenance, proper PPE shall be at a minimum: apron, latex 
gloves, and safety glasses.  When acid is being dispensed and used, the eyeware shall 
be of the goggle type that seals against the face and acid gloves shall be used in 
addition to the latex gloves. 

6.8 After maintenance operations are complete, lab smock may be used in lieu of rubber 
apron while performing operations at this station,.  Gloves and safety eyewear is also 
still required. 

6.9 Plating station supplies are generally kept in the cabinets under the hood. 

7 DEFINITIONS 
7.1 Plating Rack – Fixture used to hold the parts being plated.  Also provides for 

establishing electrical connection to the cathode bar. 
7.2 PPE – Personal Protective Equipment.  In most cases: apron, eyewear and gloves. 
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8 CONTROLS 
8.1 Plater Control Panel – Located under hood over plating baths. 
8.1.1 Heater Power – Toggle switch that supplies power to heater controller.  Located over 

bath being heated.  Power is on when toggle is in up position. 
8.1.2 Heater Control – Dial used to set temperature of plating bath.  Located to left of 

Heater Power. 
8.1.3 Filter Power – Toggle switch that supplies power to filter pump of plating bath.  

Located to left of Heater Control.  Power is on when toggle is in up position. 
8.1.4 Plating Current – Toggle switch used to select the bath to which plating current will 

be supplied.  Located between baths.  Direction of toggle determines bath that is 
connected to power supply. 

9 SET-UP 
9.1 New Bath Set-Up:  When setting up a new plating bath, all items that will be in 

contact with the bath have to be cleaned and leached.   Follow bath supplier 
instructions. 

9.2 Pre-Plate Cleaner Setup:  Whatever is being plated, it is important that the surface be 
clean and as free of oxides as possible before entering the bath.  Any non-conductive 
material on the surface will prevent deposition of nickel from the bath.  A large 
variety of materials are processed through the nickel plating bath, and there is no one 
recipe for pre-plate cleaning that will work for all of them.  It is up to the user to 
determine what, if any, process shall be used for a particular part.   Provided below 
are some suggestions.  The user is responsible for preparing, using and disposing of 
whatever materials are used. 

9.2.1 If you are plating a copper substrate with nickel, ammonium persulfate solution can 
be used as a mild etchant to clean the surface.  The solution is made by mixing 
approximately 20 grams ammonium persulfate crystals per liter of water in a non-
metal container.  A one minute dip with agitation is typically sufficient to prepare the 
copper for plating. 

9.2.2 If organic contamination is a concern, a 10% sulfuric acid dip can be used.  Use only 
a non-metal container to prepare the solution and be sure to always add acid to water 
with stirring; never add water to acid as this might produce a violent eruption.  A one 
minute dip with agitation will generally work for using this solution to remove 
contaminants such as fingerprints. 

9.2.3 If gold will be electroplated after nickel plating, it is recommended to use a 20% 
hydrochloric acid solution between the baths.  A one minute dip will activate the 
surface of the nickel to enhance adhesion.   

9.2.4 As always, thoroughly rinse parts in DI water for one minute before and after entering 
any cleaner or plating bath. 

9.3 Bath Maintenance 
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Plating bath maintenance is performed each day that the bath will be used.  
Maintenance is performed after bath has reached operating temperature.   All 
measurements and adjustments are recorded in the Nickel Plating Bath Maintenance 
Log along with the operator’s initials and date. 

9.3.1 Remove cover from plating tank.   Use rinsed glass beaker to add DI water to bath to 
bring it to operating level if it is low.   

9.3.2 Turn on Heater switch for bath.  Verify that the Heater Control is set to achieve 
operating temperature.  Verify that power indicator light on Heater Control comes on 
indicating that power is being applied to the bath heater.  Bath will typically take 
about 1 hour to reach minimum operating temperature. 

9.3.3 Rinse thermometer under flowing DI water for 10 seconds minimum and then 
measure temperature of bath.  Temperature should be between 32°C and 60°C.   
Record.   Rinse thermometer again, dry with clean wipe and store.   Do not proceed 
with rest of maintenance until temperature is within range. 

9.3.4 Turn off filter pump power for bath.  Rinse Baume’ hydrometer under flowing DI 
water for 10 seconds minimum and then place in bath.  Record value at which the 
hydrometer comes to rest in the log.  Rinse hydrometer again, dry with clean wipe 
and store.  Turn filter pump power back on.  Value should be between 29-31 Be’.  If 
it is not contact the lab manager or supervisor. 

9.3.5 Turn on power to pH meter.  Verify that display reads pH.  If it doesn’t, use RANGE 
button to change it until it does.  Remove electrode from storage capsule (it just slips 
out) and rinse under flowing DI water for 15 seconds minimum.  Insert bulb end of 
electrode into bath and watch display.  After it stabilizes, record value in log.   Rinse 
electrode again and return it to the storage capsule and return meter to stores.   Make 
sure electrode is stored upright so that bulb remains in liquid.   pH should be between 
3.0 and 4.5.   If it is not, make adjustment as follows. 

9.3.5.1 pH too low:  Measure out 5 grams nickel carbonate and add to plating bath near filter.  
Wait 5 minutes and re-measure pH.  Repeat as necessary to raise pH to operating 
range.  Record additions in log. 
NOTE:  Rinse glassware with DI water before using. 

9.3.5.2 pH too high: use 10 ml glass pipette with rubber suction bulb to transfer 2 ml 
Sulfamic Acid to a graduated cylinder and add to bath.   Wait 5 minutes, then re-
measure pH.  Repeat as necessary to bring pH into operating range.  Record additions 
in log. 

9.4 Pulse Plating Power Supply Set-Up 

9.4.1 Verify that laptop PC is turned on. 
9.4.2 Verify that Dynacomm II Server is on.  Double click icon if necessary to turn it on. 
9.4.3 Verify that Dynacomm II Operator Interface is on.  Double click icon if necessary to 

turn it on.   At logon, set User Name to “Supervisor” and password to “MASTER” 
(all caps.) 

9.4.4 Verify that Microsoft Excel – Plating Power Supply Settings Calculation Sheet is 
open. 
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9.5 Bath Analysis 
9.5.1 The vendor (Technic Inc) will perform plating bath analysis on a monthly basis at no 

cost.  If it is suspected the bath chemistry is out of balance or that the bath is 
contaminated, a sample may be collected and sent out for analysis.   

9.5.2 Sample should be collected while the bath is hot.  Use a pipette to pull approximately 
100 ml. from the bath and transfer it to a 250 ml. plastic bottle.  Cap tightly and wrap 
cap with sealant.  Seal prepared container in heat sealed plastic bag (no vacuum).   

9.5.3 Attach MSDS label, make a copy of the MSDS, and pack securely in cardboard box 
with MSDS contained therein.  Also include a brief write-up of the history of the 
sample and your contact information so Technic will know who to send the analysis 
results to. 

9.5.4 Prepare shipper and give with package to ECE mailroom for shipment via UPS 
Ground.   

10 PROCEDURE 
10.1 Check plating log to verify that plating bath maintenance has been performed for the 

current date.   Do not plate unless maintenance has been performed. 
10.2 Remove cover from tank and stow next to tank under hood.  Use clean, rinsed glass 

beaker to add water to bath if necessary to bring bath level to the fill line. 
10.3 In the Excel “Nickel & Gold” spreadsheet, make appropriate entries in the green 

fields for nickel plating.    Make sure that the area calculation includes area of the 
alligator clip or other mechanism that will be used to hold the part that will be 
immersed in the plating bath. 

10.3.1 To convert microns to microinches for desired plating thickness, multiply the microns 
desired by 39.37 (~ 40). 

10.3.2 For current density, choose a value within the range given on the spreadsheet.  A 
higher value will shorten the plating time but the deposit will be harder, contain more 
inherent stress, and be less uniform in thickness. 

10.3.3 For duty cycle, choose a value within the range given on the spreadsheet.  A higher 
value will shorten the plating time, but the deposit will be less uniform, especially 
when the part being plated is not flat.  If the part has through holes or cavities, a duty 
cycle on the lower end will give more uniform deposit. 

10.3.4 The effect of the selected values for the above variables on the time it takes to plate 
will be shown on the line labeled “nickel plating time” below the entry fields.   

10.4 Open the Dynacomm II Operator Interface and click on Settings.  Enter the values 
displayed in the Excel spreadsheet under the heading “Set Dynacomm II As Follows”. 

10.5 Click on APPLY to send the settings to the power supply. 
10.6 Attach the parts to be plated to the plating rack (or other suitable mechanism).  Make 

sure the clips used to hold the part are not too weak to hold the part.   As they are 
used, the springs of the clips will tend to become plated and lose their springiness. 

10.7 Process racked parts through pre-cleaning steps. The standard pre-cleaning operation 
for parts being introduced to the plating bath is as follows. 

10.7.1 Rinse in flowing DI water for 1 minute. 
10.7.2 Soak in Ammonium Persulfate cleaning solution with agitation for one minute. 
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10.7.3 Rinse in flowing DI water for one minute. 
10.7.4 Soak in 10% Sulfuric Acid cleaning solution with agitation for one minute. 
10.7.5 Rinse in flowing DI water for one minute. 
10.7.6 Transport parts from cleaning station back to plating station while supported over a 

tray (such as a cleaning tank cover or batch of kimwipes) so as not to drip water on 
the floor during transport. 

10.8 Immerse parts in plating bath and connect clamp of plating rack to central bar.  
Immediately click on OPERATE on the Dynacomm II Operator Interface and watch 
the current indicator.  The current should rise to value entered for ‘Amperage Setting’ 
(times duty cycle).  If it does not, check the following: 

10.8.1 Plating Current switch on the control panel to verify that it is directed to the bath 
location being used. 

10.8.2 Plating rack clip is connected solidly to the central cathode bar of the tank. 
10.8.3 Part is making electrical connection to the rack. 
10.9 Take note of the time and calculate when the part will be done plating.  Make sure 

you’re back to take the part out of the bath before the time has fully elapsed.  If you 
are continuing with plating another layer of a different metal on top of the nickel, it is 
better to minimize the amount of time that the parts set in the bath without current.  
The ‘Cycle Time’ display on the left side of the Operator Interface will provide an 
indication of how much time is left on the plating run. 

10.10 Before leaving, enter the plating run data as required in the Plating Station Use Log 
for nickel.   

10.11 After time has elapsed, the power supply shuts off automatically and an alarm sounds.  
Click on the button to silence the alarm.  Disconnect the rack holding the part from 
the cathode bar and remove the parts from the bath, letting them drain back into the 
bath for a moment, then transfer to the DI water rinse tank at the sink and rinse under 
flowing DI water for 1 minute minimum.  If continuing with plating of another metal, 
process the part through the 10% Sulfuric Acid pre-cleaner and rinse again as per step 
10.7.4 – 10.7.5 before entering the next bath.  If not continuing, remove the parts 
from the plating rack and blow dry with air gun at station. 

11 CLEAN-UP 

11.1 Rinse plating rack and other supplies used and return to storage.  Beakers shall be 
hung on the rack behind the sink to dry.  Plating rack goes in the cabinet under the 
hood.  Plating clips shall be stored in supplied containers in cabinet under hood. 

11.2 Use wet clean wipe to wipe up spill and drip spots. 
11.3 If no more plating runs are to be made this day, turn off heater power.  Leave filter 

power on.   
11.4 Replace cover on plating tank. 

12 TROUBLESHOOTING 
12.1 Notify lab manager or supervisor of any problems encountered that are not covered 

by this document. 
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13 CALIBRATION 
13.1 This section is not applicable to this document. 

14 MAINTENANCE 
14.1 Carbon treating should be performed as needed whenever organic contamination is 

suspected.   
14.1.1 Remove a carbon filter from wrapping and immerse in 10% Sulfuric Acid cleaning 

solution for two hours minimum.   
14.1.2 Remove filter from cleaner and immerse in flowing DI water for 15 minutes 

minimum. 
14.1.3 Turn off filter at plating station and lift filter pump from bath, allowing fluids to drain 

back into tank.   
14.1.4 Pull particle filter off of pump and replace it with carbon filter.   Be sure to transfer 

the plug at the end of the particle filter to the end of the carbon filter. 
14.1.5 Return filter and pump to bath and restore power.  Verify that fluid is circulating. 
14.1.6 Allow filter to operate for two hours minimum, four hours maximum. 
14.1.7 While bath is being filtered, prepare a new particle filter as per 14.1.1 – 14.1.2.  

Prepared filter may be held immersed in DI water until carbon treating is finished. 
14.1.8 When carbon treating is finished, turn off filter power, remove the carbon filter and 

replace it with the particle filter, return the pump and filter to the bath and restore 
power. 

14.1.9 Used particle filter and carbon filter may be placed on tray of aluminum foil and dried 
in oven at 90°C (or less) for a day, then wrapped in aluminum foil.  Use permanent 
marking pen to label outside of foil with contents and date.  Store filters in plastic bag 
labeled hazardous waste. 

15 TRAINING OUTLINE 
15.1 Trainee and trainer shall read this document together. 
15.2 Trainer shall show trainee where all supplies and the pre-cleaning solutions are 

located. 
15.3 Trainer shall demonstrate plating bath maintenance procedures per 9.3.  Trainee shall 

demonstrate same under observation and guidance of trainer. 
15.4 Trainer shall demonstrate use of software for setting up plating power supply. 
15.5 Trainee shall demonstrate same under observation and guidance of trainer. 
15.6 Trainer shall demonstrate plating procedure, including proper racking, pre-plate 

cleaning, and plating. 
15.7 Trainee shall demonstrate same under observation and guidance of trainer. 
15.8 Trainer shall demonstrate plating station shut down and clean up. 
15.9 Trainee shall demonstrate same under observation and guidance of trainer. 
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16 CERTIFICATION CHECK SHEET 

ELECTROPLATING NICKEL 
Trainee:  ___________________________________________ Date: __________________ 
 
 Task Description Pass Retrain
1 Trainee has read and understands this process specification.   

2 Trainee has demonstrated knowledge of where all supplies are located.   

3 Trainee has demonstrated plating bath maintenance and has correctly 
recorded all required measurements.   

4 Trainee has demonstrated proper use of software for controlling plating bath 
power supply.   

5 Trainee has demonstrated understanding of proper racking of parts to be 
plated.   

6 Trainee has demonstrated proper procedure and technique for performing 
the pre-plate cleaning and electroplating procedure.   

7 Trainee has demonstrated proper shut-down and clean up of plating station.   

8 Trainee knows what to do in case of problems that are not covered by the 
process specification.   

 

Certification Approved:   

Trainer:  _______________________________________  Date: __________________ 

Trainee:  _______________________________________ Date: __________________ 

 

This form shall be filed in Certification file for this operation in Lab Office and shall be maintained 
by Lab Safety Coordinator. 


