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The Challenge  

The customer needed to test the process for their electro-plating application of chemicals onto steel as 

it would be run through a mill. This required a smaller setup in one of their test labs to help refine 

their technique.  

 

The Solution 

This problem was solved using LabVIEW and a cDAQ chassis to read temperatures and interlocks and 

control a small scale pilot plant that could be operated in manual or automatic mode. 

 

Introduction 

Data Science Automation (DSA) is a premier National Instruments (NI) Alliance Partner that 

specializes in automating and educating the world leading companies. Clients choose DSA because of 

DSA’s deep knowledge of National Instruments products, disciplined process of developing adaptive 

project solutions, staff of skilled Certified LabVIEW Architects and Certified Professional Instructors, 

and unique focus on empowerment through education and co-development. 

 

The client needed to upgrade a small scale system for applying a chemical coating to a piece of metal 

with a new control interface and hardware. It was requested that the system be able to be controlled 

manually as well as having automated control while running a plant simulation on the equipment. 

Saving the operational data to file was also something missing from the existing system that was 

needed in the update.  

 

The original system needed to be replaced in a short amount of time so they elected to have an 

outside expert create it for them. The client was already using National Instruments hardware and 

software in other areas of their facility so they understood the value and flexibility provided by the 

platform. They selected DSA to implement the solution. A key driver for the replacement of the 

system was the fact that the legacy system could only be controlled manually. The new system 

needed to have an automatic mode to ensure better quality results by removing inconsistencies due to 

jitter in timing or human error.  

 

Approach 

The system required a combination of analog inputs, digital inputs, analog outputs, and some relays. 

The solution was built with a cDAQ-9188 chassis which would allow for expansion of the application in 

the future. An NI 9213 thermocouple module was used to measure temperature. An NI 9208 current 

input module was used to read flow rate the amount of current being passed through the metal being 
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coated. The system also used an NI 9401 digital I/O module to monitor signals from the emergency 

stop and safety interlocks on the access door. The NI 9263 analog output module was used to control 

the flow rate of the chemical solution and the current being applied to the steel plate. The heating 

element and the valve for cooling the solution were controlled through a contactor driven by an NI 

9481 relay module along with a contactor to control a main current as an extra safety measure. The 

relay module also controls the drain valve.  

 

This system was an important cost saving setup that allowed the R&D lab to try new coating methods 

before implementing them in the full scale plant. Only after the new coating chemicals were approved 

through the system could the new coating solutions be utilized in the main production line.  This made 

it easier and more cost effective than just trying it on the main production line due to the amount of 

material that may be wasted. 

 

The client had already started the GUI for the application. Changes were made to support the new 

automatic mode. It was easy for the client to insert graphics into the indicators to display a schematic 

representation of the process to the operator. Figure 1 shows the user interface that was used to start 

the revision. DSA created a state machine architecture for the application that could be adapted for 

future enhancements by the client. The operator would use the manual control to set-up the system 

and confirm parameter values before running the process. The code had features to disabled the 

current contactor if the door interlock was open, even if other parts of the system were already turned 

off. Similarly for the pump, if the door opened, the pump would turn off and the drain would open to 

minimize any spillage. 

 

Operation 

Even after the automatic mode was implemented the system still required some manual preparation. 

First, the steel plate to be coated is placed into the inside surface of the door which itself served as an 

electrode. Closing the door engaged the interlocks causing the drain to close. The operator then fills 

the coating vessel with the chemical solution. Next, the tank and piping are filled with the chemical 

solution. The operator then turns on the temperature control to get the solution up to the correct 

temperature. Once the rectifier and pump are enabled and all the control setpoints are confirmed, the 

operator starts the coating process by clicking the “Run Program” button. This initiates the automatic 

portion of the process. The system then wets the sample for a set amount of time by running only the 

pump to ensure the sample has good coverage before plating begins. The next timed portion of the 

automated process is the plating process that applies current through the sample as the pump 

maintains the set flow rate. Finally, the last of the timed operations is the draining of the solution from 

the coating chamber which is accomplished by turning off the main current supply, stopping the 

pump, and then opening the drain valve to allow the solution in the coating chamber to drain. After 

the completion of the coating process the operator is prompted to provide a file path and name for the 

results. This name and path are held in the indicator until the next cycle completes and the operator is 

once again prompted for a new path and name.  

 

Conclusion 

This application worked out well by removing human error from the process and recording all the 

available data to allow the team to better understand the total process and have a greater level of 

repeatability for verifying the coating process in small-scale lab environment prior to making changes 

in the full-scale plant.  

 

Budgetary constraints limited the effort DSA was asked to provide but the use of LabVIEW will enable 

the client engineers to be able to quickly make updates and changes to the code. This along with the 

spare cDAQ chassis slots will allow for expansion including the automation of the manual solution 

filling and possibly saving/recalling parameter settings from files.   
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Figure 1 - This is the user interface for the steel coating tester. 


