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Introductions A Beaumont

Advanced Processing

Eric Bowersox
— Lab Manager, Beaumont Advanced Processing
— B.S. Degree — Plastics Engineering Technology - Penn State Behrend
— 14 Years in the Plastics Industry
* 3 Years Mold Designer
* 11 Years Process Engineer/Trainer
Jennifer Schmidt
— Moldflow® Instructor, American Injection Molding (AIM) Institute
— Design Engineer, Beaumont Technologies
— B.S. Degree — Plastics Engineering Technology - Penn State Behrend
— 19 Years in the Plastics Industry
* 11 Years performing Moldflow Analyses
* Autodesk Moldflow Expert Certified



Learning Objectives A Beaumont
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e Why Beaumont?
— The history behind the acquisition

e How is material characterized?
— What tests are performed

* Where is it used in the software?
— How the quality of material data affects accuracy



Quick Questions A Beaumont
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*  What makes Autodesk Moldflow valuable?
— The accuracy of the simulation

* What makes Autodesk Moldflow accurate?
— The user
— The software
— Material characterization

* \What makes material characterization accurate?
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Beaumont Advanced Processing Lab QA Beaumont

Advanced Processing

What makes material characterization accurate?
— Testing equipment
— Testing procedures
— Trained technicians
80% of all testing utilizes molded specimens
— Moisture content when molding
— Residence time
— Actual melt temperature

— Combined effects on material degradation
Without properly manufactured test specimens



Beaumont Advanced Processing Lab QA Beaumont
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e Current testing offered:
— Thermal Expansion (CTE): Longitudinal and Transverse
— Specific Heat (Cp): Transition and Ejection temperatures
— Shrinkage Correlation (Corrected residual in mold stress - CRIMS)
— Mold Verification
— PVT
— Melt and Solid Density
— Viscosity: IMR and Capillary
— Pressure Dependent Viscosity
— Mechanicals: Tensile Modulus and Poisson’s Ratio



Viscosity- IMR A Beaumont
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Equipment- Arburg Allrounder 270s




Viscosity- IMR A Beaumont
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* Additional values captured during IMR testing
— Juncture Loss

— Extensional Viscosity




Viscosity- Capillary Rheometer A Beaumont
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Equipment- CEAST Smart RHEO

Test Standard- ASTM D3835 Standard Test Method for
Determination of Properties of Polymeric Materials by
Means of a Capillary Rheometer




Capillary Vs. IMR Viscosity Testing

Capillary rheology
Pros:

Most widely available

Good reproducibility on most
polymers

Standardized ( ASTM D-3835)

Cons:

No shear or pressure during
plastication

Long dwell times ( 5-6 minutes)
prior to testing

Long test times ( 1 - 4 minutes)

May not represent in-mold
polymer behavior

Does not test long fibers
accurately

A Beaumont

Advanced Processing

IM rheology

Pros:

Plastication similar or identical to injection
molding process

Plastication quickly through shear and
pressure, also better mixing

Higher shear rates 60,000 reciprocal sec
Short dwell (residence) times (0.5 - 2 min.)
Short test times ( << 1 minute )

Cons:

Temperature transient prior to test start
Requires more material
Long fiber breakage due to screw



Melt & Solid Density A Beaumont
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Thermocouple

* Equipment- Gnomix PVT Apparatus |
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Specific Heat

Equipment- Diamond DSC
Test Standards-

ASTM E1269 Determination of Specific Heat
Capacity by DSC

A Beaumont
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T Panwith sample T E mpty reference pan

\

\
]

AN

r_l

—

/

Specific Heat [Btu/Ib-F]

Yl-leaters and RTD sensors

Specific Heat vs Temperature

32‘!.1
Temperature [F]



Transition and Ejection Temperatures

Equipment- Diamond DSC

Test Standards-
ASTM D3418 Transition Temperatures of
Polymers by Differential Scanning
Calorimetry

A Beaumont
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Example Amorphous Material Cooling Scan
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Tensile Modulus and Poisson’s Ratio A Beaumont
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* Equipment- MTS Sintech 5/G
e Test Standards-

— ASTM D638 Standard Test Method for
Tensile Properties of Plastics

— ASTM E132 Standard Test Method for
Poisson’s Ratio at Room Temperature




Coefficient of Linear Thermal Expansion ? Beaumont

Advanced Processing
e Test Standards- %m e
— ASTM D696 Coefficient of Linear Thermal Expansion of |~ ouerne
Plastics
I\—Innertube

— 1SO-11359 Measurement of Conductive Liquid Flow in
Closed Conduits

— Specimen
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Shrinkage

Equipment- Krauss Maffei KM 160-1000CX; OGP Flash 400

<«
p

|

IEEE



Mold Verification A Beaumont
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Equipment- Krauss Maffei KM 160-1000CX




Pressure Dependent Viscosity QA Beaumont
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e D3term in Moldflow




Factors that Affects Accuracy QA Beaumont
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Material Properties

e Material Characterization

When was it tested?
Material formulations may have changed

What data is available?
Bronze, silver, gold (Autodesk Moldflow)
* |Indicates level of characterization

Data (Moldflow .udb file)

PVT

Melt density

Thermal conductivity
Specific heat

Transition temperatures
Etc...

A Beaumont

Advanced Processing

pvT lsropenias \

Melt density 0.029082 b/n™3

Solid density 0.035982 lb/An™3

2-domain modified Tait pvT model coefficients

b5 44615 K

b6 6.5e-008 K/Pa

bim 0.001162 m”™3/kg

b2m 8.695e-007 m”3/kg-K

b3m 8.30021e+007 Pa

b4m 0.005539 1/K

bls 0.001081 m”3/kg

b2s 5.141e-007 m”"3/kg-K

b3s 1.35109e+008 Pa

bds 0.00476 1/K

b7 8.076e-005 m”~3/kg

b8 0.06237 1/K

b9 2.048e-008 1/Pa

Plot pvT data...
[ View test information...

Mechanical properties data
Elastic modulus, 1st principal direction {E1) 2835065 psi
Elastic modulus, 2nd principal direction {E2) 263103 psi
Poissons ratio {v12) 0.381
Poissons ratio {(v23) 0.466
Shear modulus {G12) 97757 psi
Transversely isotropic coefficient of thermal expansion (CTE) data
Alpha1 3.511e-005 1/F
Alpha2 3.528e-005 1/F



Description A Beaumont
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1= opia drera ><
Optical Properties Environmental Impact Quality Indicators Crystallization Morphology Stregs - Strain (Tension) Stress - Strain (Compression)

Description  Recommended Processing  Fheological Properties ~ Thermal Properties  pvT Properties  Mechanical Properties  Shrinkage Properties  Filler / Fiber
Family name | \ |
Trade name \

| Filling quality indicator J
Manufacturer |\
| Gold | View detais.. |
Link
Packing quality indicator
Famity abbreviation | PP
Gold View details...
Material structure |Cr_.f5talline
Wampage qualty indicatar
Data source ||"-"|n|dﬂ|::w Plastics Labs : pvT-Measured : mech-Supplemerntal
Gold View details...
Date last modified | 16-MAR-09
Date tested |27-FEB-09 |
Data status |Nnn-CnrrfiderrtiaI |
Material 1D | |
Grade code [ |
Supplier code [ |
Fibers filers | Unfilled |

Moldflow Plastics Labs : pv T-Measured : mech-Supplemental
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Thermoplastics materia et
Optical Properties Environmental Impact CQuality Indicators Crystallization Momphology Stress - Strain (Tension) Stress - Strain (Compression)
Description ~ Recommended Processing  Rheological Properties ~ Thermal Properties  pvT Properties  Mechanical Properties  Shrinkage Properties  Filler / Fiber

Maold suface temperature F

Melt temperature F

Mald tempersture renge (recommended)

Minimum F

Maimum F

Melt temperature range (recommended)
Minimum

Mapdmum

Absolute maxdmum melt temperature

m M

Ejection temperature

View test information for ejection temperature...
Meximum shear strezs psi

1/s

B EIEEREENEE
%E .

Maximum shear rate
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Optical Properties Environmental Impact Quality Indicators Crystallization Morphology Stress - Strain (Tension) Stress - Strain (Compression)
Description  Recommended Processing  Fheological Properties  Themmal Properties  pvT Properties  Mechanical Properties  Shrinkage Properties  Filler / Fiber

Viscosity

Default viscosity model Cross-WLF View viscosity model coefficients. ..

Plot Viscosity

Juncture loss method coefficients

cl 0.5038 Pa™{(1c2)

c2 1203

Transition temperature 2534 F O00E+05

1, . =
Moldflow Viscosity Index |VI|:21 30085 T 347[ F]
Melt massflow rate (MFR) T=41 48[ H
Temperature 230 C T=482 6[F
- — — |
_ T=550.4[F

Measured MFR g/10min 10000.

Extension viscosity

m
0
o
5

2 10000
n
* Transition temperature is the 9
polymer transitions fromam >

— Amorphous: (Tg) glass-t 000

— Semi-Crystalline: (Tc) cry
100 S0 10,00 10000. 1.000E+05

100.0 1000.0
Shear Rate [1/s]




Comparing Viscosity A Beaumont
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10000.

A Polypropylene 1
W 12 MFI 230°C/3.8Kg
. 1000.04
.% . Polypropylene 2
a 20 MFI 230°C/3.8Kg
2
=
100.0 A
1000 4 1000 100.0 1000.0 10000. 1.000E+05

Shear Rate [1/5s]



Juncture Loss

* The pressure drop observed when the melt passes
through contractions in the feed system

 Used in beam feed systems for MP, DD or 3D
* Helps improve pressure prediction

e If JLC are not available on your selected material
— run the analysis with and w/o JLC using typical values
e If the analysis results show that juncture loss is significant
— Get the material characterized for JLC

Juncture loss method coefficients
e 10.9038 |Pa"(1<2)

2 |1_2D3 |

A Beaumont
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Table C-1. Bagley Constants for
Juncture-Loss Calculations

Generic Class
POM
PE-HD
LCP
PE-LD
PA 66
PBT

%

PET

PP

PPS

PS
PC|ABS
PBT|PET

Cl

2.20e-05
6.79e-02
1.94e+01

3.37e-01

2.15e+01
2.75e-02
1.15e+01
8.26e+00
3.60e-05
3.31e+00

3.30e-05

5.26e+00

131e+01



Extensional Viscosity A Beaumont
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A measure of the resistance of a polymer to stretching forces

— When a polymer flows through a large cross section to a smaller one,
it will be stretched longitudinally, which will result in a pressure drop.

Pressure drop due to extensional effects often occurs when a material
flows from a large runner into a very small gate.

Only used in 3D elements
Helps improve pressure prediction

Use when the extension rate is higher than 200 1/s
— as the EV may significantly increase the injection pressure required



Pressure Dependence A Beaumont
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Cross WLF Viscosity Model Coefficients x

e Typically D3 for Cross-WLF = zero

Cross-WLF viscosity model

* Increases pressure prediction i Pa
* Not in the standard testing D1 [12338%-14[Pes
. o 2 [mE_k
— Must request specific characterization o
m
S

Plot Viscosity

View test information...

oK Help

* Important for:
— Thin wall molding, less than 2mm
— Flow length to thickness ratios are greater than 100
— Injection pressures are greater than 100 MPa
— Polymers that exhibit a tendency for pressure dependence

Source: Mahishi, M., Material Characterization for Thin Wall Molding Simulation, ANTEC 1998
Eric Foltz, Influence of Material Characterization & Modeling For Improved Pressure Prediction , AU 2014
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hermoplastics materia *
Optical Properties Environmental Impact Quality Indicators Crystallization Morphology Stress - Strain (Tension) Stress - Strain {Compression)
Description  Recommended Processing  Rheological Properties  Themmal Properties  PvT Properties  Mechanical Properties  Shrinkage Properties  Filler / Fiber |
Melt density 0.0Z27058 IbAin™3 '
Solid density 0.032574 lbAn™3 ;
2-domain modified Tait pvT model coefficients
o6 e
bim 0.001275 m”3/kg
b2m 1.056e-06 m”3kg-K
b3m 8.06452+07 |Pa 40.00- Specific Volume vs Temperature _ P=0psi]
b oosees |1
_P=7252]p
b= 0.001157 m”3kg .
N 45e+04[psi]
bZs 4.448=-07 m” 3hkg-K 37 504
bis 155891e+08 | Pa = — P=2.176e+04[psi]
bds 1K = _ P=2.901e+04[psi]
b7 0.0001172 m”™3kg <C
= 3500
b 0.05352 1K [0)
b 872109 1/Pa g
o
Plot pvT data... >
O 3250
View test information... "5
[}
o
w
30.00
27.50 T T T T 1
75.00 175.0 2750 375.0 475.0 575.0
Temperature [F]




Thermal Data A Beaumont
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Thermoplastics materia X

Optical Properties Environmental Impact Quality Indicators Crystallization Morphology Stress - Strain (Tension) Stress - Strain (Compression)
Description  Recommended Processing  Rheological Properties  Themmal Properties  pwT Properties  Mechanical Properties  Shrinkage Properties  Filler / Fiber

Specific heat data

Temperature (T) | Specific heat (Cp) | Heating/cooling rate

F Btu/b-F F/s

1 1238 0.49946 40.5999
2 176 0.52286 0.5999
3 212 0.56896 0.5399
4 2318 0.65257 0.5999
5 239 1.0954 0.5999
6 2462 45001 0.5999
7 253.4 0.89071 40.5999
8 258.8 0.60169 40.5999
9 275 0.58927 0.5399
10 392 0.64158 0.5399
1 482 0.68195 0.5999
12 5216 0.70082 0.5999

Plot specific heat data...

View specific heat test information....
Themal conductivity data

Temperature (T) | Themal conductivity (<) | Heating/cooling rate

F Btuft-h-F F/s

1 104 01213 0
2 1418 0.1202 0
3 1796 0.1196 0
4 2156 01213 0
5 2516 0.1202 0
[ 28786 0.09072 0
7 3236 0.09129 0
8 3578 0.09014 0
] 3538 0.09476 0
10 428 0.09361 0
1 4622 0.09534 0
12 458 2 0.09765 0

Plat themal conductivity data...

View themal conductivity test information. ..



Thermal Data A Beaumont
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Multi point data Single point data

5,300 Specific Heat vs Temperature 0.8500- Specific Heat vs Temperature
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Thermal Data A Beaumont
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Multi point data Single point data

04819 Specific Heat vs Temperature 0.6000 Specific Heat vs Temperature
0.5750
0.4040
o [y
L B
=
3 =] i
5 E 0.5500
3 03260 3
o = .
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2 2
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Shrinkage

Quality Indicators

Description R

Select 3 shrinkage model (Midplane and Dual Domain)
Comected residual inmold stress (CRIMS)

Crystallization Momphology
Themal Properties

ded Processing Rheclogical Properties

Examine CRIMS model [ Default Aow/Fber set

Select 3 shrinkage model (30)

Uncomected residual stress

Observed nominal shinkage
Parallel 1.393 %

Perpendicular

Observed shrinkage

Minimum Parallel

Maximum Parallel

1.235
1.604
Minimum Perpendicular %

Maximum Pempendicular

View observed shrinkage test information..
Shrinkage Melding Summary

pvT Properties

Stress - Strain (Tension)
Mechanical Properties

View mode! coefficierts. ..

Shrinkage Properties

Filler / Fiber

A Beaumont
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Stress - Strain (Compression)

Optical Properties Environmental Impact

Melt Temperature | Mold Temperature | Flow Rate (R} | Flow Rate (F) | Ram Diameter | Ram Displacement | Thickness | Packing Pressure | Packing Time | Cooling Time | Parallel Shrinkage | Perpendicular Shrinkage | Volumetric Shrinkage

F F in"3/s in"3/s in in in psi s s % % %

1 44272 91.58 1.52558 1.34861 0.98425 214566  0.07874 311836 10 20 133 142 32
2 44042 923 1.52558 134861 0.98425 212598 007874 310386 10 20 1.31 141 3
3 44042 95.72 1.51947 143404 0.98425 212204 007874 355348 39 20 144 141 3.09
4 44042 92.48 1.51947 127538 0.98425 212598  0.07874 320538 10 20 134 142 3.7
5 44042 52.84 151947 114723 0.98425 212598 007874 32634 10 20 13 14 315
6 44042 §7.52 230057 208699 0.98425 212558  0.07874 4090.13 39 20 1.38 133 252
7 44042 93.56 1.52558 127538 0.98425 212204 007874 32489 39 20 145 141 318
8 44042 51.04 0.76883 0.634639 0.98425 212598 007874 258782 35 20 144 147 32
gl 44042 102.38 1.52558 120215 0.98425 251968  0.11811 3045.84 15 20 1.54 154 543
10 44042 100.04 1.52558 1.25097 0.98425 252362 011811 3074.85 15 20 1.51 155 54
11 440.42 1013 1.53168 125097 0.98425 251968  0.11811 311836 149 20 148 154 539
12 44042 103.1 1.52558 1.16554 0.98425 251968  0.11811 314737 145 20 16 158 528
13 44042 101.66 1.52558 1.25097 0.98425 251968 011811 311836 15 20 149 15 539
14 440.42 104.36 2.30667 1.6045 0.98425 251968  0.11811 3422594 15 20 147 154 529
15 44042 99.86 1.52558 125057 0.98425 251968  0.11811 3132.36 145 20 1.44 15 538
16 44042 102.02 0.762738 0.646844 0.98425 251968 011811 25987.82 145 20 148 161 503
17 441.14 8276 1.53778 1.00078 0.98425 174015 003937 510541 45 20 1.31 126 2.8
18 440.24 84.56 1.51337 0.915345 0.98425 174015 003937 5090.9 5 20 1.29 13 282
19 440.96 86.72 1.55609 1.00078 0.98425 172047 003937 504739 5 20 1.36 128 277
20 440.42 85.28 1.51947 1.00078 0.98425 173622 003937 511951 5 20 133 129 276
21 440.96 8312 1.51947 1.00078 0.98425 172441 003937 5018.38 5 20 124 127 284
22 440.96 86.36 227616 156829 0.98425 172441 003937 5293.96 5 20 1.25 124 274
23 440.42 87.44 1.51947 1.00078 0.98425 172441 003937 5090.9 45 20 1.26 127 276
24 44042 333 0.756685 0.475979 0.98425 173622 003937 510541 5 20 1.38 13 265




Moldflow Shrinkage Testing Aﬂ/ﬁg#%ggt

* Corrected Residual In-Mold Stress coefficients (CRIMS)
* Dual Domain and Midplane only
* Corrects for gap between lab vs. production environment

Parallel Shrinkage

—o— MPL Experimental Values —— Predicted (With CRIMS) —a— Predicted (Without CRIMS)

3.5%

AWAWAWI
o %N«f\g;/%%

1.0%

% Shrinkage

0.5%

0.0% T T T
0 5 10 15 20 25 30

Process Condition




Mechanical

A Beaumont
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pod

Optical Properties Environmental Impact Quality Indicators Crystallization Momphaology Stress - Strain (Tension) Stress - Strain (Compression)
Description  Recommended Processing  Rheclogical Properties  Thermal Properties  pvT Properties  Mechanical Properties  Shrinkage Properties  Filler / Fiber

Mechanical properties data
Blastic modulus, 1st principal direction (E1) |194354 |psi

Blastic modulus, 2nd principal direction (E2) | 194354 | pai %k S u p p I eme nta I Data

Poissons ratio (v12)

Poissong ratio (v23) 292

Shear modulus (G12} |69807.8 |psi

i

Transversely isotropic coefficient of thermal expansion (CTE) data
Alphai 5.028=-05 1/F

Alpha2 5.028=-05 1/F

View test information...

Do not use matrk properties

Weld Line Strength

wisca e

Moldflow Plastics Labs : pvT-Measured : mech-5Supplemental

shows in red text



Material Quality Indicators A Beaumont
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MQl’s are simple 3 tier descriptions of the quality of material properties
(Gold, Silver, or Bronze)

Thermoplastic materials only
Weighted scale used

Accurate Material Data = Accurate Simulation Results
How data is measured matters
—_ Test MethOdOIOgy’ SlhglE/MUItlple P0|nt Description ~ Recommended Processing  Rheological Properties  Thema

Optical Properties Environmental Impact Qualty Indicators
 Source of data matters Filing qualty indicator
Gold View details...
— Supplemental data, Tested in certified Lab  Facing quaity ndicator
Gold View details...
e MAQI is not a static measure Wiaas ity Hacaor
Gold View details...

— Data quality reduces with time



Material Quality Indicators A Beaumont
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° Fl ” Qua I Ity I nd Icator _ Filling Data Quality Details 28
. . Viscosity data details
Investigates the quality of the Fecenty modiiod
V|SCOS|ty, Specrﬁc Heat Ca pacrty Tested by Autodesk Moldflow Plastics Labs

. . Tested using injection-maolding rheometry
an d Th erma I CO n d u CtIVIty d ata Includes pressure-dependent data
Includes juncture-loss data
Specific heat data details
Recently modified
Data source specified
Data tested in cooling
Multi-point data
Thermal conductivity data details
Recently modified

Data source specified

Multi-point data

Filling quality indicator Expiry Date 01-Dec-18

| ok || Hep




A Beaumont

Material Quality Indicators Advanced Processing
* Packing Quality Indicator — = =

Incorporates the quality of the e s

Fill Quality Indicator results and Veasured data

Tested by indirect dilatometry
the pVT data Data tested in cooling
Packing quality indicator Expiry Date 01-Dec-18
 The Packing and Warpage o [
elp

Quality Indicator cannot exceed

the previous Quality Indicator



Material Quality Indicators

Warpage Quality Indicator —
Incorporates the suitability of the
Packing Quality Indicator along
with the Mechanical Property
and Shrinkage data

Warpage requires either:

A Beaumont

Advanced Processing

Warpage Data Quality Details

Mechanical property data details
Recently modified
Measured data
Shrinkage data details
Recently modified
Tested by Autodesk Moldflow Plastics Labs

Test method defined

Warpage quality indicator Expiry Date 01-Jan-18

ok || Help

Mechanical data or Shrinkage data

This is a mesh type specific concern for analysis.
— DD/Midplane mesh uses shrinkage data (like CRIMS)
— 3D mesh uses mechanical properties




MQI Ratings A Beaumont
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A Gold rating indicates a high confidence in the quality of the material
data for the analysis type. When accurate analysis results are critical, it is
recommended that a material with a Gold rating should be used.

A Silver rating can result from a combination of well tested, and
supplemental material data. For example, a material might have a Gold
Packing Quality rating but use supplemental Mechanical Properties data.
This could result in a Silver Warpage Quality Indicator rating.

Bronze ratings can reflect problems such as incomplete data sets, the
extensive use of supplemental data and untested material properties. The
use of Bronze-rated materials can still generate good results, but these
results should not be relied upon to determine critical requirements such
as precise warpage or shrinkage allowances used for the cutting of molds.
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* Duplicate
* Low hanging fruit
— Ease of ordering
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* Online ordering @ www.beaumontinc.com

A Beaumont

MELTFLIPPER® MOLDING SIMULATION ~MA S TINI EDUCATION & TRAINING DIAGNOSTIC SOFTWARE INJECTION MOLDING

RACTERIZATION

OME @ MATERIALTESTING @ MOLDFLOW

TEST SPECIMEN
MOLDING

THERMA-FLO™ FTAarI7atiny

REQUEST
INFORMATION
Beaumont Advanced Processing Lab offers plastictat oy ind data fitting services that are required for the successful application of

e,

esk's® Moldflow® and Helius® software packages. Beaumont, in close cooperation with Autodesk and their development group. offer Moldflow's

Auto

highest level "Gold" certification material cha ation t These tests include both specialized proprietary Autodesk methods as well as more

conventional material characterization techniques.

s on the performance and manufacturing requirements today. it is important to decrease the time in development and the number of

With greater pressures
i ons during mold conditioning. With accurate material charact

ou the user will be able to realiz ater accuracy in simulation prediction in

Zatio

e

manufacturability of the design, the process design, through to part performance. With greater simulation prediction comes greater part quality and
decrease time to market.

Order your Moldflow Material Characterization online today.
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MELTFLIPPER® MOLDINGSIMULATION MATERIALTESTING EDUCATION &TRAINING DIAGNOSTICSOFTWARE INJECTION MOLDING

Moldflow® Material Characterization Order Form

OPTION 2: OPTION 3:
Package Autodesk Moldflow Package - Order Individual Tests
Fill In Your Material
Dats Status @ Mot Confidentia Confidential (£825 surcharee applies

Lot Numb=r *Required

mily =boreviation *Required

Trade ['lzame *Required

Manufacturer *Required

-

Filler 2 Status (% and type Filler Status
O ot Confidential O Confidential
Pick Test"s" To Be Performed
Test Description Material Price
o 5 Includes: Shear Viscosity by IMR, Specific heat, Thermal Conductivity and Mold Validation,
Filling (MPL-110) supplemental CTE and mechanical data is used, unless provided by customer 25ks $1350
e o Includes: Shear Viscosity by IMR, Specific heat, Thermal Conductivity and Mold Validation,
Filling {MP1-110} Supplemental CTE and mechanical data is used, unless provided by customer. 25kg $1.550
Filling and Packing (MPL- Includes: pvT, Shear Viscosity by IMR, Specific heat, Thermal Conductivity and Mold 25kg $3,045
125) Validation. Supplemental CTE and mechanical data is used, unless provided by customer, >
Filling, Packing. and Includes: Moldflow Filling and Packing plus Shrinkage test. Supplemental CTE and s50kg $6.195
Shrinkage (MPL-135) mechanical data is used, unless provided by customer. x
Filling, Packing Shrinkage | .\, iec. Moldflow Filling, Packing and Shrinkage plus CTE and Mechanicals test 50kg $7,.545

and Warpage (MPL-150)
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MELTFLIPPER® MOLDING SIMULATION THERMA-FLO™ EDUCATION&TRAINING DIAGNOSTIC SOFTWARE  INJECTION MOLDING

Cart

Product

Material Tests of asdf
x Filling and Packing - 25 kg

Coupon co Apply Coupon

® HOME ® CART

Price Quantity Total
$3,045.00 $3,045.00
Update Cart
Cart Totals
Subtotal $3.045.00
Shipping Shipping costs will be calculated once

you have provided your address.

Total $3,045.00



The Future D Beaumont

Advanced Processing

* Duplicate
* Low hanging fruit
— Ease of ordering
— Decrease lead times
* Online ordering
e Collaboration with Beaumont Advanced Processing
* Machining of test specimens from mechanical plaques
* Future research
— Collaboration with Australia
— Internal research
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Viscosity vs. Shear Rate (Acrylite 8N 60293069 470°F)
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Webpage: http://www.beaumontinc.com/material-testing/

moldflow-material-characterization/

Email: info@beaumontinc.com

Phone: 814-899-6390
Current Address: 1524 East 10t St. Erie, PA
New Address: 6100 W. Ridge Rd. Erie, PA


http://www.beaumontinc.com/material-testing/moldflow-material-characterization/
mailto:info@beaumontinc.com

