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Losing business on price or quality will continue until your customers know that by using your
castings it will allow them to produce their products for less money than those supplied by your

competition.
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Losing business on price or quality will continue until your customers know that using your castings

will allow them to produce their products for less money than those supplied by your competition.

This is a common thread in any business. Unless you adjust to the market your business will not
survive. Now many of the foundries here today have done a fantastic job competing in the world
market. You are supplying castings with added value by performing secondary operations such as

machining, painting, and assembly.
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To remain competitive you continually ask yourself, what else can I do to stay ahead?
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Knowing Your Investment Casting Process

improvements that will result in gains

to my bottom line?
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Today [ want to talk to you about how you can increase your profitability with your existing process.

First let me tell you a little bit about MPI and how we developed what I will present.
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Today [ want to talk to you about how you can increase your profitability with your existing process.

First let me tell you a little bit about MPI and how we developed what I will present.

MPI has been a part of the investment casting industry for 34 years, we have focused entirely on wax
P g ry y y
preparation and wax injection equipment. This long-term commitment to a narrow niche of the

investment casting process has enabled us to become the acknowledged expert in the wax room.
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\ Six years ago, we began developing
. 2040 | T the MPI Automated Pattern Assembly
| | System, APAS.
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Six years ago, we began developing

the MPI Automated Pattern Assembly
System, APAS.

As of today we have installed six
operating systems in four major

sectors of the industry:
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Aerospace
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Our customers purchased the systems mainly based on labér savings but have been pleasantly

surprised by additional savings they did not anticipate.
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They are finding that they are increasing the number of castings shipped wit};ou; increasing the

number of assemblies going into the shell room.
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The unanticipated down stream

savings are contributing to a better

bottom line.

The reason for the downstream
savings is that every assembly is
being produced as a single perfect

casting.
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That’s right; every assembly is being

produced as a single perfect casting.

Think about it. An entire assernbly
that is a perfect casting, not just

/ castings on a runner.
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Each assembly is identical to the

next.

Because there are no variations in the
wax assembly there are fewer
variations in the downstream foundry

PI‘OC@SS.
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Each and every time the
Automated Pattern Assembly

System is installed, it results in

| casting yields that far exceed the

| company’s prior results.
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What our APAS customers have
recognized and proven, is that
consistency at the front end

creates higher casting yields and

_wtherefore a better bottom line.




Working together, our customers and
MPI have learned a lot about the
impact of each element in the
assembly process. The experience has

been quite rewarding.

[sis Investment
I_ . Casting

Wi institute




e Automating the pattern assembly

process has forced us to carefully

evaluate the impact of each element

of the assembly.
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Knowing Your Investment Casting Process
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the quality of the wax runner,
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and the quality of their weld have

an impact on the final result.
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Automating the assembly process has shown that the TOTAL is greater than the sum of the parts.
Quality Wax Patterns + Quality Runners + Quality Welds = Perfect Assemblies. And a Perfect
Assembly equals MORE and BETTER CASTINGS and a BETTER BOTTOM LINE.
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We all know that a quality wax pattern is required to make a quality casting, but is it hard

to quantify the definition of pattern quality.
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You all make judgments each and every day as to what your foundry process can and
cannot produce. You know which features you can cast in and which features must be

machined. You all know what your process is capable of producing and you quote

accordingly.
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Now ask yourself:
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Now ask yourself:

What if T could cast a part to a tighter finished tolerance?
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Now ask yourself:
What if T could cast a part to a tighter finished tolerance?

What if I could eliminate some of the secondary operations?
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Now ask yourself:
What if T could cast a part to a tighter finished tolerance?
What if I could eliminate some of the secondary operations?

The fact is you can cast to a tighter tolerance and you can eliminate secondary operations, and in

order to remain competitive in the world market you must.
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Now ask yourself:
What if T could cast a part to a tighter finished tolerance?
What if I could eliminate some of the secondary operations?

The fact is you can cast to a tighter tolerance and you can eliminate secondary operations, and in

order to remain competitive in the world market you must.

This is not an option!
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As I said, the experience in automating pattern assembly has been rewarding.
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As I said, the experience in automating pattern assembly has been rewarding.

But it was also a lot of fun, and extremely beneficial to our customers.
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To gain the maximum benefits of automating the pattern assembly process requires patterns of
consistent quality. To produce patterns of consistent quality, regardless of what injector is used, led

MPI to develop the technology to control the process of producing wax patterns from any injector.
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To gain the maximum benefits of automating the pattern assembly process requires patterns of
consistent quality. To produce patterns of consistent quality, regardless of what injector is used, led

MPI to develop the technology to control the process of producing wax patterns from any injector.

Note that I said any wax injector. Now let’s get into some specifics.
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How many of you have wax injection

machines with “personalities”?
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How many of you have wax injection

machines with “personalities”?

You have a die that will run well on
il a particular machine (Machine A),

and produce quality patterns.




How many of you have wax injection

machines with “personalities”?

Then because of production
bottlenecks you are forced to run the
die on a different machine (Machine
B), now you are unable to replicate

the same quality pattern.
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This can happen even when both
machines are from the same

manufacture.
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So what is causing this inconsistency
P [ f [ C ] ] 181] I r {h ] of patterns from the same die on

different machines?

p(t(el).a) | g(a.ft(e2,b))
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There are a number of variables, but

today the time constraint will not

i |

allow me to go deep into the details.
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If you really want to know, go back

=
) AN ? K | to the ICI Bibliography and look at
& % o all my previous papers that I have
Y W 2 = s given over the last 25 years. The
g, Bibliography shows I have spent my

\\ﬂﬁ

documenting the causes of pattern

defects.
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Now I can show you how to virtually eliminate defective patterns simply and cost effectively:
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Now I can show you how to virtually eliminate defective patterns simply and cost effectively:

Through process control of your wax injectors.
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Here are some simple checks that you can do that will tell you if your wax equipment is out of

control:
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1. Do you see your operators purging wax out of the nozzle or throwing patterns away as they purge

the machine prior to an injection?

Investment

v Casting
=7 | Institute




Often times after breaks, lunch, or long injection cycles, operators purge wax out of the nozzle to
remove any temperature variations before they start production. If you see this being done it is a clear

indication that the machine has a temperature variation.
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If the temperature variations were removed from the machine, the normal pattern-to-pattern
dimensional variation found in production would be reduced, resulting in tighter casting-to-casting

tolerances which equals less scrap, better parts and

An Improved Bottom Line
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2. Do you see different temperature

WAX RESERVOIR
TEMPERATURE

settings on each of the machines
temperature zones? If you do then
the operator believes that there is a
temperature variation in the wax
INJECTION UNIT V_ | injector and the operator is
TEMPERATURE 152 compensating for the temperature

: difference. The fact is that the
operator is generally right, there is a

temperature variation.

WAX HOSE
TEMPERATURE

FLEX-NOZ
TEMPERATURE
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WAX RESERVOIR
TEMPERATURE

INJECTION UNIT
TEMPERATURE

WAX HOSE
TEMPERATURE

FLEX-NOZ
TEMPERATURE
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The problem is the operator can only
guess at where the variation is and
how much to offset the machine. In
short the machine is out of control.
Often times the operator is
contributing to the problem rather

than compensating for the problem.




WAX RESERVOIR
TEMPERATURE

INJECTION UNIT
TEMPERATURE

WAX HOSE
TEMPERATURE

FLEX-NOZ
TEMPERATURE
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3. When you install a new wax
injector does your operator adjust the
temperature zones to match the
settings on the old equipment? If so
your operator has jumped to the
conclusion that the new machine
needs to run at the same injection
parameters. Right off the bat the new

machine is out of control.




These examples demonstrate a fundamental problem in the wax room.
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These examples demonstrate a fundamental problem in the wax room.

First, your operator is controlling the injection process, rather than the injection process controlling the

operator.
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These examples demonstrate a fundamental problem in the wax room.

First, your operator is controlling the injection process, rather than the injection process controlling the

operator.

Second, there is often no check to see that your process is in control or out of control. You are not

Verifying that the wax going into the die is achieving the settings on the machine.
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INJECT GRAPH In order to have consistent patterns

TRIGGER :
L . 1 i Biic for consistent tight tolerance castings
0.0 and bring process control into the
J\ - 5.5
- \ injection department we developed
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INJECT GRAPH The 20-20 is a tool that allows you to

e visually see what is happening during
6

CU INISEC

5.5 each injection cycle.
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INJECT GRAPH The unit is a tool that brings Process

TRIGGER LOW . OonD .
ShE e Control into the injection
CU IN/ISEC
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Our 20/20 “Process Vision” graphing

system is packaged as a portable unit.

127.0.0.1

A2/84 CU IN 2007400 CU IN
071 41 32651

| 11
751150 CU IN S0 G
120251 Bl

(+ NeH (" METRIC

] |__DOUBLE ROD —
150 CU IN ’ USER

1130 CUIN

5
25 L a1

DEFINED
DOUBLE ROD =

ERGLISH

ESPANOL
ITALIANO

FRANCAIS

MANUAL CONSTANT
AN ENABLE
DEUTSCH 2 | X

i CONTROL
oo | SIGNAL

. Investment

-
l I Casting

Institute




TEMPERATURE GRAPH The 20-20 measures actual wax

TRIGGER 90 TEMPEF a d
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INJECT GRAPH The unit records the information

TRIGGER 7 .
OFF ] E U INSEC graphically on the networkable
— 5.5 Windows based operating system.
_')% :I 5.5
J— | 5 LUME
) CUIN
o , | | | 28.2
[l o 15 30 45 60 75 980 105 120 135 415 S84
= o3
.EQSV. 7 Psl
S 101
=S 558 99
372
i N 54  SEC
00 15 30 45 60 75 00 105 120 135 150
| | = ||:_|; | o ]| - ﬂ=-| : |=| P/\ I-«__-': |
i = R 1] s
n Sl S S
BASELINE 08312006 10/18/3006 10:25+: 42

* | |nvestment

I . Casting
<0 Institute




The 20/20 accomplishes this using
quick-disconnects to hydraulicaﬂy
connect to a machine’s injection

cylinder,

1]

f -
p 8w

.,.‘ ‘.
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and putting a thermocouple into the

wax stream in the injection nozzle.
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TEMPERATURE GRAPH

TRIGGER 9ﬂ|
OFF .
86
74.8 o o o .
N The injection cycle is recorded as a
Y graph of the actual wax temperature,
= —
9 T4
_ flow and pressure.
_‘E"I—I?_ 10:41:05  10:42:05 10:43:05 10:44:05 10:45:05  10:46:05
H 130/ | | 3 ERA
.CsV i INJECT GRAPH
TRIGGER
126(— OFF CU INISEC
i W 5.5
12 ol " 5.5
1 |
120, s
o 15 L\ 1
i (] s o 75 38 45 60 75 80 105 120 T .
TBASELINE 01172006 | s O
H 930
CSV | =
o 101
= 558 29
372
—— 136
B 5. sEC
0.0 15 3.0 45 6.0 75 90 10.5 1Z.0 135 15.0
= ‘ = B i )| [ s m
ﬁl ‘ I | g I ||'| e 9 H/‘| \I ,‘,I N

BASELINE 08312008

sis Investment
| .;.I' | Casting

b =t Institute

10/18/2006 10:22:42



This gives you the capability of

recording the injection parameters

INJECT GRAPH
e 7 from a machine that’s making a good
OFF o
CU INISEC :
6 S pattern and transferring those
55
A :I i parameters to a second machine.
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This gives you the capability of

recording the injection parameters

INJECT GRAPH
TRIGGER 7 from a machine that’s making a good
OFF  cuinsEc .
6 S pattern and transferring those
55
A :I i parameters to a second machine.
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f— CUIN
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INJECT GRAPH
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It’s that simple; just align the graph

TRIGGER FLOW
Tk e CU INISEC of the first machine to the second
0.0 ,
% ok machine.
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INJECT GRAPH
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It’s that simple; just align the graph
of the first machine to the second

machine.

Once the graphs match, both
machines will inject at the same
actual injection parameters regardless

of the difference in machine settings.
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INJECT GRAPH
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It’s that simple; just align the graph
of the first machine to the second

machine.

Once the graphs match, both
machines will inject at the same
actual injection parameters regardless

of the difference in machine settings.

Both machines can now inject the

same quality wax pattern.
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to another manufacturer’s machine so long as both machines have the performance capability to run

the die.
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The patented technology developed in
the Process Vision graphing system is
so beneficial we have made it
available on every new MPI wax
injection system in our “Smart Line”

of wax injection equipment.



That’s right; on all injectors,
even our manually adjusted
equipment you can visually see
and compare the wax flow

curve and pressure curve.
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INJECTION GRAPH This is an invaluable aid to the

9.7
| . : Finsanie set up technician and shows
! 0.0 N .
N _ | the operator the injection
| ™ FLOW . . .
- - il 0.0 pressure and fill times during
| o. __' | | ! — = 0.0 h . . t. 1
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It's an industry first that a machine with
basic manually adjusted control valves has
the capability of giving the operator valuable
information on the injection process for each

and every injection.
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INJECTION GRAPH Imagine bemg able to make a

9.7
| : : Finsanie flow or pressure change and
! 0.0 . X
I o e e e e visually see the effect on the fill
_ ~ FLOW _
2| 11 0.0 time of the pattern. Even on a
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oo 3.8 7.5 113 ] machine with manual controls.
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Being a Windows based system, it’s now possible to network your wax room equipment with your in
house information system. You are able to store and transfer your job order and process card from the
office into the wax room. The injection process can be displayed on the touch screen. If it’s a new job

the process parameters can be stored and retrieved by an alpha numeric job number.

Microsoft ™

Windows
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|~ DATA MONITOR 1

The injector’s control system

gives you the capability of

— TIMERS .. .. ,
0.0 momtormg your 1n]ector S
0.0 . . .
0 BsSI : o process by graphically viewing
the complete injection cycle

72 F 150F lgy- and all the operating

parameters used to make the

725E Y 128 F ] wax pattern.
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DATA MONITOR 1 . .
: The operator is informed where

in the injection cycle the
TIMERS . : :
5.0 process is, and what if anything
5.0
¢ has changed.
Ll
‘-‘—-—._‘_'_,_n—'-'
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What makes this a real process control system is
its ability to run a die the same way it was run

previously even on a different machine.
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What makes this a real process control system is
its ability to run a die the same way it was run

previously even on a different machine.

Every time a job is set up it can be compared
against a stored injection graph of operating

parameters.
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What makes this a real process control system is
its ability to run a die the same way it was run

previously even on a different machine.

Every time a job is set up it can be compared
against a stored injection graph of operating

parameters.

This will verify that the process has not deviated

from its original operating parameters.




Knowing Your Investment Casting Process




Knowing Your Investment Casting Process
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Your process control limits can also be set for

each job.

If an operator sets up a job outside of the preset
control limits, or the process drifts out of the

control limits, the machine will alarm and stop.

It’s now up to a setup person or supervisor to
determine what has caused the problem and how

to go forward.




Access to the injection controls is set by levels of authority.
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[ Level 2 for the setup person
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N (hc access levels will be set by

o each individual foundry
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| PLC MONITOR 1 6 From the maintenance
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Preventative maintenance can
now be preformed based on the
machine letting the service
departments know when it’s

ready for a PM based on the

cycles run and operating

conditions of the equipment.
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I _ I have told you about how we have integrated the
vision graphing technology into our Smart Line of

injectors,
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I have told you about how we have integrated the
vision graphing technology into our Smart Line of

injectors,

but let’s not forget the reason for Process Vision.
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I have told you about how we have integrated the
vision graphing technology into our Smart Line of

injectors,
but let’s not forget the reason for Process Vision.

It was developed to bring process control to your

existing wax injectors.
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I have told you about how we have integrated the
vision graphing technology into our Smart Line of

injectors,
but let’s not forget the reason for Process Vision.

It was developed to bring process control to your

existing wax inj ectors.

Process Vision graphing allows you to run a die on
any injector capable of running the die regardless of

the injector’s personality.




When your process is in control all your wax patterns are the same.
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When your process is in control all your wax patterns are the same.

What does that mean to you?
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When your process is in control all your wax patterns are the same.
What does that mean to you?

It means confidence that sound castings can be made with each and every wax pattern produced.
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When your process is in control all your wax patterns are the same.
What does that mean to you?

It means more castings with tighter tolerances can be shipped with less wax patterns injected.

Investment

.
I I Casting
b« Institute




When your process is in control all your wax patterns are the same.

What does that mean to you?

It means your foundry is more competitive and has a better bottom line.
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It’s really that SIMPLE.
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Thank You
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