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Class Introduction

Have you ever wondered if
youore a bette
your colleague?

What about so-and-so at
your competition? r j

What about Jay Shoemaker? ' l l ,

| t 0 s Ma n Analyistdlkaanatyisto,
| tabsshowdown you donot wa
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Class summary

A We will discuss different approaches to injection molding simulations
with Autodesk Simulation Moldflow Insight software. Individual users
have been given a problem to solve using Moldflow software.

A Their approaches will be presented, then we will compare and
contrast the different approaches.
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Approach

1. F1 nvdlunieerso who wou
agree to do the project.

2. Send out a model with a request to
do a nNnmol dfl owo ¢
analysts then responded with the
guestions that they would
typically ask about a project.
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Approach

3. Their questions came back and were answered, along
with an overall problem statement.

4. The analysts went to work.

5. After completing their work, the results were sent back
to compare and contrast the different approaches.
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& NVol unt eer s o

Find nvolunteerso who would ag:!
fame and glory at AU (sorry, no fortune)

A Thanks to:
Mike Kowalski T Celanese (resin supplier)
Gayle Rose T BD (medical)
Peggy Ruddy i DuPont (resin supplier)
Jay Shoemaker 1 Autodesk (chief troublemaker)
George Thompson 1 Lacks Trim Systems (automotive trim)

'//' AUTODESK UNIVERSITY 2015 ‘\ AUTODESK.



2. Questions

A Send out a model with a request to do a
fmoldflowdb on t he part.
responded with the questions that they would
typically ask about a project.

T h e
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Questions vl

What 6s the material of the part ?
Are there any critical dimensions?
Whereodos the parting |1 ne I n the

What type of gating has been decided?

Any surface appearance requirements?

Single or multi-cavity?

Production or Proto-Type Tool?

What 0s t he Tool steel materi al ?
Cooling lines designed?

oS RS e
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Lt Os the materi al of
nere any critical dimensions?
ereos the parting |1 ne 1 n

at type of gating has been decided?
Vi surface appearance requirements?
gle or multi-cavity?

duction or Proto-Type Tool?

at 0s the Tool steel mat er
Ing lines designed?
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Questions v2

OQur approach is to have an o6interviewd with the oO0cli ent,thehsterfafthee s i mi
project and any anticipated problems on which the simulation should focus.

What is the clientods obGffteen, vteh d oa n sodabdityéds.s mudreains road? a fancy term for
The rest of the questions asked wil/ depend on the cl i emdessisg. needs f

Questions might include any/all of the following:
A General Information

1. Is a part like this currently in production?
2. Reason for simulation
3. Can the design/geometry/tooling be modified?

4.  What material will be used? (our group does not make material recommendations)
A Mold Information (we do not design molds)

5. Has a mold vendor been identified?
6. Cavitation planned
7. Cooling plans i coolant, conformal layout, straight line drill
8. Melt delivery i Cold, hot-to-cold, hot tip, hot valve
A How many gates are planned and what diameter?
A For the oO6reinforcemento6é part, do we have the option of stag

9. Press limitations i max pressure, max screw velocity, max tonnage
A Process Information

10. Target cycle time
11. Process sheet for similar part
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V2

ach Iis to have an o6interviewd with ihe 0O0c¢cl 1 eni
ticipated problems on which the simulation should focus.

the clientédés objectiive  for falisisosd mulati on?
of the questions asked wil/|l depend on the cl i

t Include any/all of the following:
nformation

a part like this currently in production?
gason for simulation
an the design/geometry/tooling be modified?

nat material will be used? (our group does not make material recommendations)
formation (we do not design molds)

S a mold vendor been identified?

vitation planned

oling plans T coolant, conformal layout, straight line drill

tdelivery i Cold, hot-to-cold, hot tip, hot valve

A How many gates are planned and what diameter?

For the o6reinforcementd part, do we have the

[tations i max pressure, max screw velocity, max tonnage
ation

le time
et for similar part
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Questions v3

1. What is the primary Objective?

Part

2. What is the part and what is its function?

3. Isthis a New design, prototype, production?
4. Can the design be modified?

5. What and where are the critical

areas/dimensions?

Is this an appearance part? How much of the

part is seen?

/. Can you provide the assembly of the mating
parts?

Material

8. What is the Material?

9. Can the Material be changed?

10. What is the Color? How many colors? Will the
part be painted?

11. Can regrind be used?

R
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Tooling

12.
13.

14,

15.
16.

17.

18.

Do you have a tool file?

How many cavities? (1+17?)ls there a Tool layout
concept.

What shrink rate will the tool be cut to? (is the
data already expanded?)

Can a hot manifold be used?

Are there specific gating scenarios/types to be
used or evaluated?

Are there areas where gating should be
avoided.( gate vestige)

What is the target press size, cycle time?
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Questions v3

1. What is the primary Objective?
12.
13.

14. What shrink rate will the tool be cut to? (is the
data already expanded?)

15.

16.

17.

18.
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Questions v4

Part Definitions

1. Part description and Customer?

2. First time analysis or modified model? What is
the reason for the analysis?

3. Is analysis being run for customer or internal

use?

What is the wall stock and is it uniform?

What is the decorating scheme? MIC, painted,

pl at edée.

How many cavities?

/. What Is the environment around the part?
Specifically for gate vestige clearance.

8. Shrink/warp tolerances?

9. Any edges that cannot be gated on?

10. Requirements for types of gates? Edge, Lifter,
Sub gatee. .

11lWhat 6s visible to the

12. Any restrictions on weld line locations.

SIS

(R
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Material reguirements

13. What material?

14.1s there a specific material supplier and grade?
15.1s there a specific melt/mold temp requirement?

Tooling

16.How many drops/gates were quoted?

17.Are Valve gates allowed or cold sprues?

18.Tool size? (if steel has been ordered already)

19. Are cooling channels defined yet by the tool
shop? If so, where are they?

20.What size press is this slated for?

Process

21.What type of analysis is required? (C-F-P-W)
22.Cycle time/ Shots per Hour Quoted?

23.Are there cavity pressure limits?

e p4dwhat sygerofteport is required?

25. Any specific results/plots needed?

{\ AUTODESK.



Questions v4

13.
14.
What is 15.

the reason for the analysis?

16.
17.
18.Tool size? (if steel has been ordered already)
19.

20.

Process

21.What type of analysis is required? (C-F-P-W)
22.

23.

24.

25.
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Questions v5

o

B W

How many cavity tool is it?

If more than one cavity, what is the cavity
spacing?

What is the overall size of the tool?

What is the Manufacturer and Trade name of
the thermoplastic material to be used?

If a specific material is not selected, what
material family, PP, ABS, Nylon etc. is required
for the part?

If a specific material is not selected, who has
final approval on the material choice?

What are the surface appearance
requirements? Is the cavity side Class A?
What are the structural requirements of the
part? Are any structural requirements
necessary to be considered for this project?
What type of runner system must be used, cold,
hot, a combination, up to me?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Are there restrictions on gate locations, If so,
what are they?

Are there restrictions on gate type, if so, what
are they?

What is the pressure capacity of the molding
machine that is going to be used to mold the
parts?

What is the clamp force capacity of the molding
machine?

Is there a preliminary tool design that can be
referenced?

Are there any locations that water lines cannot
be placed near the part due to ejection?

What is the temperature range for the coolant
used for this tool?

What is the coolant medium used for this tool,
Water? Something else?

é
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Quest |

18.

19.

20.
21.

22.

23.

ons Vv5

What is the flow rate capacity of the coolant
circulation equipment used for this tool?

How many coolant circulation units can be used
for this tool? Can each one have a different
coolant temperature?

What is the pressure capacity for each coolant
circulation units?

Are there any requirements for the number of
cooling circuits in the tool?

Are there any requirements for the number of
cooling line hookups there are when hanging
the tool?

Are there any processing conditions ( inj time,
melt temperature, water temperature, pack
pressure, pack time, cycle time, etc.) that will
probably be used in production no matter what
the recommendations are? If so, what are
they?
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cont i

24.
295.
20.
27.

28.

29.

30.

nued§®ae

What is the material used for the mold, P20? Is
the specific manufacturer/grade known?

Are any copper inserts being planned? If so
where? If not, can inserts be recommended?

Is there a specific grade of copper alloy that is
going to be used for any insert?

Does the step model given have shrinkage
applied to 1t or 1S
What are the critical dimensions/ criteria used to
determine acceptability of the warpage for the
part?

What are the tolerances for all the critical
dimensions?

How is the part going to be measured for
warpage?
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Questi ons Vv5

23. Are there any processing conditions (inj time,
melt temperature, water temperature, pack
pressure, pack time, cycle time, etc.) that will
probably be used in production no matter what
the recommendations are? If so, what are
they?
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24.
295.
20.
27.

28.

29.

30.

nued§®ae
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Compare and Contrast Opening Questions

A Number of questions asked: 9, 11, 18, 25, 30

A Less concerned about the number of questions asked
A More interested in the content of the questions
A Many questions are the start of more questions

A Observations from Caroline Dorin

A Principal User Experience Designer, Autodesk Moldflow
Melbourne
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Carol i nedos Observati ons:
The items that everyone asked about included

Number of cavities

Material

Critical dimensions

Whether the type of gating had been specified or not
Surface appearance requirements (4 of 5)

Press size (clamp force) (4 of 5)

O 0swhE
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Car ol Olnsergasions:
The items that not everyone asked about

1. Contextual Info
2. Cl 1 erequirersents
3. Manufacturing constraints/limitations

1. Contextual Info
A What the part is and what would it be used for?

A Who is requesting the analysis?

A What are the objectives of the analysis?
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Car ol Olnsergasions:
The items that not everyone asked about

2.Cli ent0s requirements
A Can the design be modified?

A Whether the part has shrinkage already applied and what the shrink rate will be
A Can the material be changed if required?
A Areas where gating should be avoided?

A Restrictions on weld line locations
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Car ol Olmserdasions:
The items that not everyone asked about

3. Manufacturing constraints/limitations:
A Tool Steel material

A Production or proto-type tool

A Tool size
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3. Problem Statement

Their questions came back and were answered back
to each analyst, along with an overall problem
statement.
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Problem Statement

A The reinforcement is an underbody part we are

guoting and need to know:

A recommended cycle time
A that it will mold in the guoted machine
A if we can meet the required critical dimensions.

A The part will be Molded In Color - black. Itis
visi ble when | ooking bel

class A show surface.
A Cavities: 2 (RH and LH)
A Machine: 750 ton (but would like to get it into a 650 ton)

A Feed system can be cold or hot and can be gated anywhere on
the part that is toolable.

A Material: DuPont Zytel 70G33L Nylon 33%(gf
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Critical Dimension

Y & Z dimensions from bolt hole to
corner of tab are critical
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SECTION A-A
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Final Request

ALastly, while doing the project, | 6d
soft ware could be I mproved to make It
overall workflow issues (i.e. the way studies are tracked, the way the project

flows from importing geometry/mesh to a final report, the steps you take while
cleaning up the mesh, etc.)
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Fol |l ow up QO0s

A Can | get the CAD for the LH part?

A There is a thick section in the part at a radii. Is that
correct or should it be nominal?

A What is the shrink rate of the material and is the CAD
data expanded?
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4. Work
The analysts went to work.

| was looking for their approach

A Where did they start

A What did they do next

A How did they know when they were done
A What was the biggest challenge?

'//' AUTODESK UNIVERSITY 2015 ‘\ AUTODESK.



Peggy Ruddy
DuPont Performance Polymers
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Steps for Analysis

A Gate Location Analysis

A Molding Window Analysis

A Filling Analysis for Balanced Fill

A Added Gate and Runner System with the Occurrence of 2

A Filling, Packing & Warp Analysis for Clamp Tonnage and Deflection
A Reduce Clamp Tonnage

A Profiled Flow Velocity
A Reduce Packing Pressure
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