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Industrial & Manufacturing Simulations 



 Our major simulation service experience is in the 
foundry and forging industry. 

 As a result of our extensive experience in foundry & 
forging industrial processes flows.… 

 A simulation methodology was developed that takes 
advantage of that knowledge and experience. 

 Complex operations are programmed into the 
simulation using heuristic algorithms, and are made to 
appear simple to the user. 

 Underneath is the power and in-depth analysis that 
industries need to increase their efficiency and improve 
their productivity. 



 The prime function of this simulation method is to discover problems that are not known, or 
find solutions to problems that are known. 
 

 Firstly, we discover and define the major factors. 
 
 Since production “decisions” are implicit in the process layout, usually the space and paths 

that a product travels is considered first. 
 
 Where is it, when is it, why is it there, what next. 

 
 When a product changes in direction, mathematics is transformed with logic and someone or 

something must make a decision to go left or right. This affects production to the left and to the 
right, like a faucet turning on and off. Flow and then no Flow. This is handled by simple 
statements in the simulation. 

 
 Decision junctions in the process, are the single biggest factor in revealing “unknown” 

problems.  Junctions multiply the possible routes and states that are possible. 
 
 This simulation method captures the multiple decisions and their impact and displays 

meaningful graphics to reveal them. 
 
 Closely allied with gaming systems, in which scenarios are lived dynamically such as when a 

machine goes down (statistically or by a mouse click) you see the impacts happening right in 
front of you in real or accelerated time. 



Sample of the many complex 

algorithms, and decisions tress. 

A typical single 

control function is 

shown at right. 

One function that 

has 31 separate 

total conditional 

tests. 

11 conditional tests 

with 2 possible states 

= 22 conditions. 

11 further AND 

tests each with 4 

possible states = 

44 sub-conditions. 

22 times 44 = 

968 conditions. 

 Case 1 has a total number of 

Variables = 3000. 

A good measure of complexity 

in all simulations. 



Core Room & Molding Process Lines 
35 Ops (Operations/Operators), 3000 Variables 

 

Evaporative Casting Process Lines 
24 Ops, 800 Variables 

 

Sand Reclamation Systems 
20 Ops, 900 Variables 

 

Forging Process Lines 
35 Ops, 1800 Variables 

 

Future ICC Melt Shop Simulation 
30 Ops, 3500 Variables 

 



 Simulation Objectives: 

 Discover “if” only one Core Drying Oven was required versus 3 or 4 
placed in parallel. (Significant cost savings here.) 

 If only one Oven, “what” kind of control program was needed at the 
shared conveyor to eliminate bottlenecks. 

 Test various production rates of the Core Making machines. 

 Synchronize the entry & exit of the Core Drying Oven to insure that it 
remains full. 

 Determine the optimum size for the proposed Stacker System. 

 Develop production controls of “when” to place in Stacker and 
“when” to load SI conveyor. 

 Discover “how many” Core Setters are needed to meet Molding line 
demand and pattern rates. 

 Analyze various shutdown scenarios. 





 Simulation Objectives: 

 Increase Production Rate 

 Discover Bottlenecks to that rate. 

 Verify total processing time with reality. 

 Model Control logic of conveyor system to match 
existing PLC controls. 

 Discover why the three added Compaction machines 
were under-utilized. 

Sample Case 2: 

Evaporative Casting Line 





 Simulation Objectives: 
 Develop an accurate performance specification for each 

process equipment. 

 Model the complex collection routes and cycles of the Fork 
Truck operations. 

 Discover the required size of the Scrap Bin queue in case of 
Dumper downtime. 

 Analyze volumetric effects of the varying cycles of each 
process step. 

 Discover the required size of the new Sand Storage Silos. 

 Use the simulation as demonstration for prospective bidders 
on how the System was intended to operate. 





 Swisher Associates provided personnel on site to gather data and to chart 
Fork Truck Scrap Bin deliveries for over a month of production. 

 This data was recorded on the hour of each production day and data was 
distributed and modeled into the simulation. 

 Data could be updated dynamically while the experiment was running, 
thus revealing the implications of processes being shut down on the fly. 



 Features: 
 Hi-Lo 

operator 
hourly cycle 
time entry. 

 Process 
operating 
times per 
shift entry. 

 Process 
component 
custom 
cycle time 
and variable 
entry. 

 Storage Bin 
level 
monitoring. 

 Container 
delivery 
weight 
distribution 
and 
utilization 
tracking. 

 Dynamic 
Push-Button 
Switches for 
all 
Equipment. 
 



 Simulation Objectives: 
 Increase overall production rate. 
 Discover optimal product volumes at each process step. 
 Minimize Heat Loss areas by finding proper number of parts that 

should be on the connecting conveyors. 
 Discover impact of various Forging cycles on overall production rates 

for various Die numbers. 
 Discover post forging Queue maximums. Required for efficient plant 

floor space allocation. 
 Analyze impact of Heat Treat downtime on queues and upstream 

operations. 
 Alleviate prime downtime factor of Log cutting Saw. (Adding a 

queue prior to Pre-Heat furnace) 
 Model the Production Schedule and Die recipes. 
 Simulate a new log delivery schedule. 
 Since Die Changes significantly effect the production rate, simulate 

and analyze the effects of Die Changes. 
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