Essentials for Planning a

Modern Day Wax Room



Traditional Wax Room Methods

“This is the way we have always done it.”

Process is controlled by the operator

Process drifts day to day Good equipment but with limited
process feedback and operator controls

No calibration

It’s a linear process
Capacity is increased by adding people and
equipment

Safe — But limits profitability — Short term thinking



Today's Wax Room

Question Traditional Methods

Injection die standards, injection runner size, Multi-cavity injection, die clamping method, pattern
removal method, wax type, ceramic cores, soluble cores, rods, die slides, die guiding method, Injection
machine, Industry, Aerospace, Medical, Commercial, paste wax, liquid wax, Vertical injection,
horizontal injection, two station injection, automatic injection, injection machine size, clamping force,
manual controls, programmable controls, pattern handling method, table size, operator position,
shuttle tables, hoist, Wax assembly design, pattern commonality, part families, pattern sizes, runner
types, runner sizes, runner bar width, pattern gate sizing, pattern to pattern spacing, weld quality,
casting pour ratio, metal flow simulation, Shell Department, maximum assembly size, mold weight,
mold hanging method, cause of pattern drop-off, cause of inclusions, Casting, maximum metal pour
weight, maximum casting dimensions, major causes of scrap, Finishing Department, manual cut-off,
automatic cut-off, runner holding features, pattern grinding method, Engineering, create
specifications/standards, eliminate design variations between Product Engineers and tool makers, ...



Modern Wax Room

Starts with a plan
and a “Future State Vision”

* Typically 3 -5 years

* Increase efficiency

* Increase throughput
* Increase capability

* Increased ROI

Separate day to day priorities from Future State Objectives



Modern Wax Room

Design patterns and assemblies for the overall casting process

Process variation starts in the wax room and continues throughout the process.

Wax Shell Casting Finishing
Department

How to minimize How to prevent Where does scrap Where does

Variation shell defects? originate? variation originate?
Inclusions, drop off

Are there families of What will increase Can wax cut-off

parts Is there yields? features be
commonality common to wax

Can runner types be between assembly

minimized assemblies?

Create Process Standards for total foundry



Modern Wax Room

Design Assemblies for Casting #2
Simple example of a family of
products designed for the
entire casting process

Std. Pattern Gate Solid Model Layout

Pattern commonality | Waxasmcommonality |ncreased Pattern density
Auto cut-off

(4 sizes)
#6
' #st) Resulted in
AN Common Tooling
E all assemblies
OYUZAN
Dz ;\ \3 p
Std. 5 bar runner small
Wax Asm Commonality mall pattern Large pattern
Metal flow simulation De-Wax ass.,embIY assembly
De-wax Casting Configuration configuration

Casting Yield Cut-off 30 patterns 54 patterns



Modern Wax Room

Design for Casting

Injection die/tooling design —
After completion of wax

assembly
Die design
4 dies or 1 die
Pattern commonality (Follow wax assembly standards)
(4 sizes)
#3 #a

Injection Dies Standards
Die guiding

Die Clamping
/ Automatic Pattern Ejection
i Automatic die cores
G/ Die Cooling (optional)

Multi-Cavity Injection
Manual or Automatic die



Selecting Wax Room Equipment

Key is selecting the right equipment
(Capabilities) to meet your process
requirements

Equipment selections to be aligned with
the future state vision

Modern Equipment - Process lives in the machine not the operator



Selecting Wax Room Equipment

Today's Injection Systems require:

Accurately control... | [a O
Wax Pressure | 8]
Wax Flow ®: &
Wax Temperature = —

With...

Real-time Process feedback
Real-time Process alarms

Equipment needs to be process capable — Provide Notification if process drifts



Selecting Wax Room Equipment

Machine Options and Features

Industry: Commercial, Medical, Aerospace
Pattern size / quantity

Injector Type: Semi-Auto, Auto,
2 station, IGT, Purpose built

Die Set size & daylight
Injection Die features

Injection system capability
Injection capacity
Manual or Programmable

Operator Ergonomics and Safety
Selecting the correct machine features is Critical to getting the most

out of the equipment and meeting your process requirements.



electing Wax Room Equipment

Machine Controls require:

Intuitive Operator Interface
User Access Levels

Recipe Control (Automatic setup

Alarms

Maintenance feedback
Real time data

Job Queue
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Selecting Wax Room Equipment

Machine Data Required: OEE Downtime Table

i T DataTypes

Operator (data at the machine) Engineers e

Process alarms Process Monitoring i CSV File
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Benefits of a Modern Wax Room
Manual Process

Creating Standards for wax injection and assembly
based on overall casting process.

Selection of Equipment aligned with future state vision

Selection of Equipment that is process capable

All leading to:

* Labor savings

* Reduced setup times

* Reduction in tooling cost
* More efficient short runs

Produces immediate benefits to the current manual process
and facilitates a path to future automation



Automation in the Wax Room

AUTOMATED INJECTION

Builds on capability of the manual
injection process and standards
created

Removes variation caused by
Operator handling

Performs Secondary Operations
Core Insert
Pattern trimming
Pattern vision inspection
Pattern engraving
Pattern dip sealing
Etc. ——

Lights Out Operation - Designed for Ease of Use — Auto Recovery



Automation in the Wax Room
AUTOMATED ASSEMBLY

Transforms the manual wax assembly process

Removes variation
Caused by Operator
Provides assembly-assembly Repeatability
Welds many Assembly types
Multi-pattern welding
Complex multi-plane welding
Welds many runner types
Reduces Scrap
Eliminates pattern drop off in shell
Minimizes inclusions
Eliminates rework Standard Assembly Cell
Etc.
Facilitates automatic cut-off

Fusion Welding — Sticky Wax Process - Pattern Gluing



Benefits of a Modern Wax Room

Automated Process

Transforms the process, bringing with it 24/7 operation without
needing breaks.

On average robotic cells out produce manual 3 - 10 times
Additional gains by performing secondary operations

Payback in a 2-3 year period, profits continue exponentially
after that

» Better, Faster, More Efficient

* Repeatable & Reliability (Same part, same way every time)
e Consistent Results

* Reduced Scrap

Maximizes overall profitability, long term thinking



People

“At the End of the day it’s about the People”
Requires a Team of individuals representing the entire process with a
single vision

* Breaking current habits

* Implementing new ideas

* Taking individuals outside their comfort zone
 Changing “Can’tdo it” into “How can it be done”

Turns individuals and departments into a unified winning team

People are essential to achieving the companies
“Future State Objectives”



Achievement

Having a Plan and a Future State Vision Leads to ...

= Reduction in Variation
= Reduction in Scrap

=" |mproved Throughput
= Higher Casting Yields
= Lower Labor Costs

= |ncreased Profits

Allowing you to be Competitive in a Global Market



Questions



Thank You !

For additional details please contact:

Mark Haas Keith Hedrick

V.P. of Sales and Service Automation Engineering Manager
845-505-9175 845-505-4621
mhaas@mpi-systems.com khedrick@mpi-systems.com
Www.mpi-systems.com WwWWw.mpi-systems.com
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