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Wittenstein is a Germany-based, globally active full-range supplier of  
mechatronic drive systems located in Igersheim in the German state of Baden- 
Württemberg. In its six business segments, Wittenstein offers customized special  
gears, complete motor-gear units and gear tooth systems. The company’s portfolio 
comprises both low-cost serial solutions and customized high-end developments.

Fully automatic coating of a broad variety of parts
To date, the company has coated its complex gear components manually in 
3-shift operation. The company’s aim was to convert to an automatic coating  
procedure. The components are fully machined and pre-cleaned components for  
planetary and angular gears made of steel and aluminum. The varied range of  
components comprises 15 different gear types of different sizes. Measurements  
range from an exterior diameter of 50 mm to 350 mm, a length of 40 mm to 420 
mm and a weight of 0.5 kg to 30 kg. Only parts of the outer surface were to be 
coated. The particular challenge in this case was that the system had to be designed 
for batch sizes as low as 1 and had to adapt to different gear components automati-
cally. To transport the components, the company wanted to install a chain conveyor  
system using spindles as workpiece carriers. Loading and removal is manual and had to  
be as simple and quick as possible. 

CUSTOMER PROFILE

THE REQUIREMENTS

ROBOT COATING SYSTEM  
WITH AUTOMATIC CONVERSION  

Control system and mechanism complement one another 
Each of the 15 different workpieces got its own program in the plant control system. 
These programs contain information about the diameter, length, geometry, color 
and coating parameters such as coating speed or the coating angle of the spray 
gun. The component is identified using a bar code and the system adapts to the 
component fully automatically with the aid of the corresponding coating program. 

Component identification by bar code 
Different workpiece carriers are available for all components and their coating  
requirements. The machine operator places the gear components on these spindles,  
also adding a jig for areas that should not be coated. It is not necessary to  
position the components in a specific way. After placement the operator scans 
the bar code of the gear component, the control system activates the associated 
coating program and pressing a release button starts the program. After release, 

THE IMPLEMENTATION
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the system automatically detects the position of the workpiece on the carrier. This 
means incorrectly positioned components can be detected. During this process 
the system also checks whether the data transmitted by the bar code matches 
the workpiece dimensions. If the bar code does not match the component, the 
system immediately enters malfunction mode and signals the error. If the  
scanned bar code information matches the workpiece, the workpieces are transported 
through the coating process by a chain conveyor system in a clock-controlled manner. 
 
Solutions for reduced material consumption  
The system is designed for multiple coating materials. Several approaches were used 
to keep the material consumption as low as possible. The coating material supply is 
located directly next to the spray booth in a closed ventilation and venting booth. 
Before the spindle enters the coating booth, a scanner checks whether the spindle 
contains a workpiece. If the spindle is empty, the coating process is paused. Use of 
the coating robot permits targeted spraying. This already reduces overspray, but any 
overspray that still remains is collected by a filter system and separated from the 
exhaust air.

Process step overview 

Manual loading: Only loading and removal is manual in the otherwise fully  
automatic coating system. The conveyor chain in the loading and removal area was 
covered so that no objects can enter the conveyor chain and cause a jam. During 
loading, the operator positions the component on the spindle with a jig to cover the 
parts that should not be coated.

Bar code scanning: Next, the bar code is scanned and a release button is pushed 
to start the system. The control system is given information about the workpiece  
positioned on the spindle and which saved coating program to select. 

Position detection: Once the system is started, light barriers and the workpiece 
carrier rotation are used for automatic position detection. If the bar code and the 
workpieces match, the workpieces are transported by the chain conveyor system to 
the closed coating booth with the coating robot in a clock-controlled manner. Prior to 
entry, a scanner detects whether the spindle is empty or filled with workpieces. The 
coating booth is fully air-conditioned to achieve good coating results. 

Coating: The coating robot is equipped with a spray gun featuring the  
above-described master programs. These programs are activated based on the  
component, taking the parameters into account. As previously described,  
the parameters are transferred to the control system when the bar code is scanned 
at the loading station.

Cleaning the covers: After the coating process, the workpieces are first transported 
to the jig removal station. This station uses a horizontal and vertical axis system with 
grippers to remove the jigs and transport them to the cleaning station. Cleaning 
is performed in three steps: alkaline cleaning, rinsing with water, warm air drying.  
Then a conveyor belt returns the jigs to the loading area, where they can be reused.
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Evaporation and drying
A removal point upstream of the evaporation zone was created for cases in which 
a coated workpiece is not supposed to pass through the dryer. Heavy workpieces 
can be removed with a crane at this point. Otherwise the gear components on the 
spindles are first transported into the evaporation channel, then into the jet drying 
channel. In this section, the coating material is dried by recirculating air blowers. The 
temperature is continuously adjustable. The air humidity is kept at a consistent level.  

Cooling and manual removal
After the drying process the now fully coated gear components are transported  
by the chain conveyor through the cooling channel and returned to the loading  
and removal area from the other end, in a manner of speaking.

FACTS AND FIGURES

The system is designed for coating:

Individual gear components of 15 different gear types,
two to seven sizes per type.
Exterior diameter:                     50 mm to 330 mm
Length:                                       42 mm - 400 mm
Weigh:                                         0.4 - 22 kg

Coating material:

2-component water-based coating material

System output:

Production shift operation:         2 shifts
Cycle time is continuously adjustable from 15 to 180 seconds.

     
SPECIAL FEATURES AT A GLANCE 

■ Everything from one source, from concept  

 to implementation
■ Fully automatic coating of a maximum  

 variety of complex gear components from  

 batch sizes as low as 1 
■ 176 workpiece carriers for each model
■ Master programs for each coating  

 requirement
■ Automatic system conversion at the push  

 of a button
■ Safety precautions for simple and quick  

 loading and removal 
■ Conversion from manual 3-shift operation  

 to automatic 2-shift operation
■ Combination of various measures to reduce  

 material consumption
■ Stable, reproducible coating results through  

 air conditioning and controlled air supply
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