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Happy Moldflow Monday!

Moldflow Mondays

Part CAD vs Tool CAD - what's the difference and which one should we be using in
Moldflow?

Part CAD - | would define this as the desired or designed molded part shape and
size. Typically this would be the starting point for our simulation work.

Tool CAD - | would define this model as the grown, or larger, CAD that would
represent the tool negative. We would use the shrink rates to increase the size of
the Part CAD to generate this model. Ultimately, the Tool CAD would be used to
cut the mold cavity.

Mason Myers

Principal Implementation

| think the best approach would be to start with Part CAD to answer early
questions like gate location, runner size, and processing conditions. Once cooling
is added and shrink rates have been established, your final simulation should

probably be using Tool CAD.

Consultant

If you are trying to match deflection from actual molded samples, simulating the
Tool CAD would give you the most accurate comparison.

Do you use Part CAD or Tool CAD in your Moldflow simulations?

#moldflow #autodesk #autodeskemployee #tooling #injectionmolding
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Simulation Matching Reality
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Material Selection

|%] Study Tasks : Back Cover_study_CF {copy) [%] Study Tasks : Back Cover_study_CF {copy)

v "8, Part (Back Cover.ipt) + "I, Part (Back Coveript)

" % 30 Mesh (1371359 elements) ' “ 30 Mesh (13713559 elements)

+ "% Fill + Pack = Wamp + “% Fill + Pack + Wam

@ v} Generic PP: Generic Defaul &y} GRIDOPP-CF: Braskem America
Material Data Completeness Material Data Completeness
Environmental Properties Environmental Properties

% Set Injectlun.Lucatluns... ‘@ Set Injection Locations. ..
v & F‘muf:e_ss Seﬂlngs (User) « U Process Settings (User)
v Optimization {None) " % Optimization (Mong)

Substitute Material Actual Material




Juncture Loss
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Edit extension viscosity model coefficients ...
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Extension Viscosity Model Coefficients

Extension viscosity model coefficients

[0:1e+07]
[0:1e+07]
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D3 Values

Cross WLF Viscosity Model Coefficients * Cross WLF Viscosity Model Coefficients X
Cross-WLF viscosity model Cross-WLF viscosity model
n 0.2748 n 0.221
Tau® Pa Pa

Pas

366550
01 1.05605e+10  |Pa=s
Dz |417.15 K

> “=  No tested D3 value m=m__ - Tested D3 value

w- « Crat

" Pressure at V/P switchover Pressure at V/P switchover
= 196 6[MPa]

= 110.4[MPa]

|

[MPa] [MPa]
1104 196.6
8283 1475
55.22 98.31
27.61 149.16

0.000

0.000



Part CAD vs Tool CAD

Defiection, all effects: Deflection
Scale Factor = 1.000

Part CAD

1.138

08745

06109

03472

0.0836

AUTODESK
MOLDFLOW INSIGHT

[8) Controlier 3D Runnes Cools Fills Packs Waep Tool CAD

Defection, all effects:Deflection
Scale Factor = 1.000

Tool CAD

[mm]
1.209

09304

06519

03734
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Shrink Compensation

Deflection, all effects — Plot Properties — Deflection Tab - Shrinkage Compensation

Automatic, Isotropic, or Anisotropic available

Runners and Cooling may influence these results

Can be useful for determining our tooling shrink rates

Shrinkage compensation

Options | Automatic
Estimated shrinkage [x%. y%. 2%] 0.963 0633 0565

ot

Reference coordinate system | Glohal



Injection Molding Machine

* Pick from public database

e Create your own Injection Molding Machine

Injection molding machine

Description Injection Unit Hydraulic Unit  Clamping Unit

Machine pressure limit

Maximum machine injection pressure ~ at ‘180 MPa [0:500]

Intensification ratio (0:30)
Machine hydraulic response time s (0:10)

Injection molding machine

Description Injection Unit Hydraulic Unit  Clamping Unit

Machine pressure limit

Maximum machine injection pressure ~ at ‘165.5| MPa [0:500]

Intensification ratio (0:30)
Machine hydraulic response time s (0:10)




3D Intermediate Results

Fill + Pack Analysis  Cool Analysis Cool(FEM) Analysis Fiber Analysis Warp Analysis Mesh  Core Shift Venting Analysis Interface  Solver API
[ Simulate inettia effect

[] Simulate gravity and inertia effects Edit gravity direction..
[ Simulate wall slip Edt wall slip parameters..
Number of threads for parallelization
‘ Automatic v
Gate contact diameter
| Automatic v
Solver parameters
Filing parameters... | Results Output Settings X
Packing parameters... ‘ Number of intermediate results in filing phase :
Intermediate results Number of intermediate results in packing phase E] [0:250]
‘Wrile at constant intervals v Number of intermediate results in cooling phase [E [0:250]
Fiber orientation analysis if fiber material Fiber Solver Parameters... |
[ Birefringence analysis if material data includes optical properties

Name “Thennoplastics injection molding solver parameters defaults (3D)
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Process Settings

Process Settings Wizard - Fill+Pack Settings - Page 1 of 2 Process Settings Wizard - Fill+Pack Settings - Page 1 of 2
Mald surface temperature 110 = Mald surface temperature 110 =
N N
Filing control Filling control
Automatic ~ Injection time ~ |of s [0]

Velocity/pressure switch-over Velocity/pressure switch-over

Automatic v By %volume filed vat % [0:100]

Pack /holding control Pack /holding control

Automatic w Packing pressure vs time ~ Edit profile. ..

Cooling time Cooling time

Automatic v Edit target ejection citeria... Specfied  |of s [0
Advanced options Advanced options

Fiber orientation analysis if fiber material Fiber Solver Parameters... Fiber orientation analysis if fiber material Fiber Solver Parameters...

[] Birefringence analysis f material data includes optical properties [] Birefringence analysis if material data includes optical properties

OK for Starting Point More Realistic Process



Runners & Runner Properties

Cold runner (3D) *

Part Surface Properties  Mold Properties
Local heat transfer coefficients
Use global setting in advanced options ~
Mold surface temperature

Use mold surface temperature in process settings ~

Qcecumrence number [1:1024]

[ Exclude from clamp force calculation

[ Exclude from warpage calculation

Name ”Cold Rurner (3D} (default) #1

[ Apply ta all entities that share this property
QK Cancel Help




Meshing Gate Locations




Meshing Gate Locations

Gate contact diameter

8 elements across gate
contact diameter

Specified

w [qate diameter 2

mm



Venting

Venting analysis location

Vert properties Specified

~ ‘ | Edit venting analysis parameters...

MName ||\u’ermng analysis location property {defautt)

[ Apply to all entities that shy

e

Value

Vet size
Thickness
Length
Width

Vent exit pressure (Gauge)

j0.03] mm [0.001:10]
E

mm {0.1:1000]

T
I:IMPa [0.1013:100]

OK || Cancel || Heb




Fill+Pack+Warp vs Cool+Fill+Pack+Warp

Deflection, all effects Deflection
Scale Factor = 1 000

mem)
04977
Deflection, all effects:Deflection
Scale Factor = 1,000
03788 O
[mm]
02598 1175
0.1409
0.9042
00220
06335
03628

0.0920




Cool vs Cool(FEM) Analyses

Tempeérature. maid
»95.19C]

lssw

Temperature, mold (averaged)

=98.55(C)
86.05
75.90
€]
98.55
6575
55 60 85.87

73.19

60.52

4784



Coolant Inlet Temperatures

* Inlet temperature is determined primarily by the desired mold surface
temperature

® Normally 10° to 30°C (~20° to ~55°F) lower than mold surface
temperature

e Optimum temperature will depend on

o Distance between the cooling lines and the part

o Thermal conductivity of the mold material




Tool Steel Database

Select Mold material

Al Mold material (System]

22
23
24
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a0
kil
22
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39
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41
42
43
44
45
46

Dezcription

Tool Steel P-5

Tool Steel P-6

Tool Steel P-20

Tool Steel P-21

Tool Steel 5-1

Tool Steel 5-7

Tool Steel 41455

Tool Steel 42055

Tool Steel T-420

Impax Supreme : Lddehalm
Orvar Supreme : Uddehalm
Stavax ESR : Uddeholm
Optimax : Uddehalm

Elmax : Uddehalm

Calmax : Uddehalm

Rigor - Uddehalm

Swerker 21 : Uddeholm
Wanadis 23 : Uddeholm
Wanadis 10 : Uddehalm
‘anadis 4 : Uddehalm
Ramax 5 : Uddehalm

K945 [DIM 1.1730] : Bohler
M310 Extra [DIN 1.2083] : Bohler
+100 [DIN 1.2162] : Bohler
1200 [DIN 1.2312) : Bohler

N lood DIRL 1 72441 Dmbelne

W

Expaort... Dretails...

Search...

Cancel

Colurns...

Help




Warp Solver, Dual Domain and 3D

Thermoplastics material

Qptical Properties Environmental Impact Material data completeness Crystallization Maorphology Stress - Strain (Tension) Stress - Strain (Compression) Tiger Stripe
Description Recommended Processing Rheological Properties Themal Properties pvT Propetties Mechanical Properties Shrinkage Froperties Filler / Fiber
Select a shrinkage model (Midplane and Dual Domain)
Comected residual in-mold stress {CRIMS) ~ | Exatiine CRIMS model | Default Flow/Fiber set v Edit model cosfficients...
Select a shrinkage model (30)
Shrinkage test adjusted mechanical properties (STAMP) w
Observed nominal shrinkage
Farallel 0.2638 % [-100:100)
Perpendicular 1476 % [-100:100]
Awverage nominal shrinkage % F100:100)
Observed shrinkage
Minimum Parallel % [100:100]
Maximum Parallel 0.2469 % F100:100)
Minimum Perpendicular % F100:100)
Maximum Perpendicular % F100:100)
Edit observed shrinkage test information...
Shrinkage Molding Summarny
Melt Temperature | Mold Temperature | Fow Rate (R) | Flow Rate (F) | Ram Diameter | Ram Displacement | Thickness | Packing Pressure | Packing Time | Cooling Time | Parallel Shrinkage ~
C cm” /s cm” s mm mm mm MPa s s %
1 300.3 1175 195 194 a5 636 2 281 15 20 0275
2 3008 1187 253 253 a5 705 2 28 15 20 0.275
3 2999 1184 ny 361 a5 m 2 281 15 20 0.282
4 3008 1151 132 12 5 G96 2 281 15 20 028




Anchor Point and Anchor Planes

Deflection, all effects:Deflection
Scale Factor = 1.000

Warpage Visualization Tools X

Anchors Anchor nodes N3118 N32516 N13889
BestFit
Translation Anchor name Anchor

Display
[mm] Scale | New | Manage Anchor Planes...
0.8643 ;
| Apply on this deflection plot only VJ Apply jdgj‘
0.6482
04322
- 0.2161

0.000



Measuring Linear Distances

pe
Deflection, all effects:Deflection v
Scale Factor = 1.000

] RO B
By, Z & § & & b

Selection {mm}  fin]

06195/ 0.0244

Deflection Query (X[mm], Y[mm], Z[mm])

04787/ 0.0188 Nodes 436, 373 huew | Clear Save...
Location  Study/Node(s) Data
1 Controller Clean 3D FPAW Runner Profile N486  Before deformation: global (55.68,45.64,58.50)

After deformation: global (55.59,45.40,58.83)

Deflection: 0.42[mm], global (-0.08,-0.24,0.33)
2 Controller Clean 3D FPW Runner Profile N373  Before deformation: global (-55.68,45.64,58.50)

After deformation: global (-55.60,45.39,58.79)

Deflection: 0.33[mm), global (0.08,-0.25,0.29)
1&2 Controller Clean 3D FPW Runner Profile N4...  Distance before deformation 111.35[mm], global (-111.35,0.00,0.00)
Distance after deformation 111.19[mm] global (-111.19,0.00,-0.04)
Shrinkage: 0.16[mm)], (0.15%)

0.3380/ 0.0133

[G]&% o e O- Bk
Bl £ Ok o ha

0.1972/ 0.0078
Selection

Coordinates+Deflection+Distance+Shrinkage v | | Global | | Cartesian

0.0565/ 0.0022




Moldflow Solvers
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Project Scandium

Tiger stripe regi
=2.000

sssss

Project Scandium for Moldflow Technology
Preview




Summary

e Please connect on LinkedIn
® Let me know what topics YOU want me to cover

e Small or seemingly insignificant items can lead to larger variations in simulation vs reality
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