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Robo tic Casting Trim Cell  
By:  Jeffrey Jenkins 
Control Engineer 

Wineman Technology Inc. 
 
Products Used 
Allen Bradley PLC5/20 PLC 
Allen Bradley SLC5/04 PLC 
Allen Bradley Flex I/O 
(2) TCP Process Window HMI 
(3) ABB S4 Foundry Robots 
(4) Delta Variable Frequency AC Drives 
(4) Colombo High Speed Spindles 
 
The Challenge 
Develop a control system for an automatic casting trim 
cell that is flexible and expandable yet easy to use and 
reliable. 
 
Introdu ction 
After die-casting aluminum engine blocks, it is necessary to remove any all flashing, and check 

the block for defects before shipping the block out for 
machining.  This particular plant already had a system 
in place for trimming and checking the blocks, but had 
many shortcomings.  First, a single robot was used for 
removing blocks from the pallets and placing into the 
trim press.  The conveyor, which introduced pallets to 
the robot, could only hold two pallets, one of which 
was being unloaded by the robot.  After the blocks 
were trimmed, an operator would manually file down 
any flash located in areas unreachable by the trim dies.  
A leak tester was present, but due to cycle time 
limitations, it was rarely used.  In addition, after 

processing the blocks, the operators would manually re-palletize the parts for shipment to the 
machining plant. 
 
The plant engineering team, realizing a need for a more 
eff icient system, developed a concept which utili zed 
three robots to handle de-palletizing, moving, and 
palletizing the engine blocks.  GMPT Machine Tool 
Operations was selected as the machine builder for the 
project, who in turn contacted Wineman Technology to 
handle the controls design. 
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System Design 
The control system utili zed two PC based HMI software 
package Process Window connected to an Allen 
Bradley PLC5/20 PLC using Ethernet TCP/IP.  In 
addition to the PLC5/20, an Allen Bradley SLC5/04 
PLC was used the control the leak tester, and connected 
to the PLC5/20 using DH+.  I/O included Allen Bradley 
Flex I/O modules for distributed I/O, and conventional 
rack mounted I/O.  All three ABB robots were 
connected to the PLC using Allen Bradley Remote I/O.  
All safety circuits were designed using redundant self-
monitoring safety relays. 

 
The ladder logic program, developed using 
RSLogix5, was written using a simple modular 
approach, breaking down the complicated process 
into manageable sub-systems.  Maintainabilit y of the 
ladder logic program was a high priority from the 
start since the details regarding machine cycle had 
yet to be determined. 
 
In order for operators to be able to run the machine 
eff iciently, fault recovery played a large part in the 
design of the program.   The machine can be e-
stopped at any point during cycle, and be easily 
restarted without moving the machine to the home 
position, scrapping any parts, or having to remove parts from the system. 
 
The HMI program provided the operator intensive diagnostic capabiliti es.  An overview screen 
was provided to allow the operator to quickly determine where a fault had occurred.  Screens 
detaili ng safety chain and startup conditions were also included to simpli fy machine startup. 
 
Conclusion 
As with most control design applications, many changes were made in the sequence of 
operations during the course of the project.  However, because of the flexibilit y inherent in the 
design, changes were made quickly with very littl e schedule or cost impact.  Even though the 
machine was complex, it’s operation remained simple.   


