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Products Used

Allen Bradley PLC5/20PLC

Allen Bradley SLC5/04 PLC

Allen Bradley Flex I/O

(2) TCP RocessWindow HMI

(3) ABB 4 Foundy Robas

(4) Delta Variable Frequency AC Drives
(4) Colombo High Speed Spindes

The Challenge

Develop a ontrol system for an automatic casting trim
cdl that is flexible and expandable yet essy to use and
reliable.

Introdu ction

After die-casting duminum engine blocks, it is necessary to remove ay al flashing, and chedk
the block for defeds before shipping the block out for
machining. This particular plant already had a system
in placefor trimming and cheding the blocks, but had
many shortcomings. First, asingle roba was used for
removing blocks from the pall ets and daang into the
trim press The @nweyor, which introduced pall ets to
theroba, could oy hald two pell ets, orne of which
was being unloaded by theroba. After the blocks
were trimmed, an operator would manually file down
any flash locaed in areas unreadabl e by the trim dies.
A le& tester was present, but due to cycletime
limitations, it was rarely used. In addition, after

processng the blocks, the operators would manually re-pall etize the parts for shipment to the

madhining plant.

The plant engineaing team, redizing a need for amore
efficient system, developed a concept which utili zed
threerobas to hande de-pall etizing, moving, and

pall etizing the engine blocks. GMPT Madine Todl
Operations was seleded as the madine buil der for the
projed, whoin turn contaded Wineman Techndogy to
hand e the cntrols design.



System Design

The oontrol system utili zed two PC based HMI software
padkage ProcessWindow conreded to an Allen
Bradley PLC5/20 PLC using Ethernet TCF/IP. In
additionto the PLC5/20, an Allen Bradley SLC5/04
PLC was used the mntrol the le&k tester, and conneded
to the PLC5/20 wising DH+. /O included Allen Bradley
Flex 1/0 modues for distributed 1/0O, and conventional
rack mourted I/O. All threeABB robas were
conreded to the PLC using Allen Bradley Remote 1/O.
All safety circuits were designed using redundant self-
monitoring safety relays.

The ladder logic program, developed using
RSLogix5, was written using asimple moduar
approac, bre&ing down the compli cated process
into manageable sub-systems. Maintainability of the
ladder logic program was a high priority from the
start sincethe detail s regarding machine ¢/cle had
yet to be determined.

In order for operators to be ale to runthe machine

efficiently, fault recovery played alarge part in the

design of the program. The madhine can be e

stopped at any point during cycle, and ke eaily

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 cgpabiliti es. An overview screen
was provided to all ow the operator to quickly determine where afault had occurred. Screens
detaili ng safety chain and startup condtions were dso included to simplify machine startup.

Conclusion

Aswith most control design appli cations, many changes were made in the sequence of
operations during the murse of the projed. However, becaise of the flexibility inherent in the
design, changes were made quickly with very littl e schedule or cost impad. Even though the
madhine was complex, it’s operation remained simple.



