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World class customers
Medical devices and equipment
Telecommunications equipment
High end instrumentation
Other business equipment
Processing expertise
Engineering grade resins
Demanding cosmetics
Precision insert and overmolding



The Nominal Wall
Draft

Radil

Projections

Holes & Depressions
Weld Lines




Is the Basic, Fundamental
Thickness of the Overall Part
-“Backbone” of the Part-

Guideline:

Maintain a Uniform
Wall Thickness



A Uniform
Wall
Thickness

Optimizes

—

e Strength

e Dimensional
Accuracy

e Dimensional
Stability

* Appearance

e Cost



L

Non-Uniform Walls;
Thick Sections Thin Sections

» Longer Cooling Times
e Longer Cycle Time

: : :  Difficulty in Filling
 Higher/Differential

« Backfilling/ “ Racetracking”

Shrinkage « Lower/Differential Shrinkage
o Warpage_ « Warpage
* Molded-in (thermal) e High Orientation/Stress
Stress

) * Lower/Uneven Crystalinity
* Higher/Uneven

Crystallinity



Sinks

Thick é and/or

Sections Voids
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If Changes in Wall Thickness are Necessary:
e Do it Gradually
» Flow/Gate from Thick to Thin Sections

Not
Recommended

At\
- Recommended

-
|«

Direction of Flow

Recommended Ratio: AL/At> 3:1







|s Taper, or Angle, Added to Surfaces
In the “Die-Draw” Direction

No Dr aft Dr aft
(1 Bad” 1] Good”

Draft Facilitates Part
Ejection



Die-Draw Direction



* |ess Ejection Force
Proper e |_ess Part Stress
oft > <+ ——> Eject Sooner
Dr * Reduced Deformation
. » Better Surface Finish
Guiddines:

 1/2 to 1 degree minimum on all gection surfaces

» Additional 1 degreefor every 0.001: of texture depth
» Reference on drawing, not just in notes

e Include in solid model
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Corners, Edges, . ..

e Maximizes part strength & integrity
* Promotes uniform shrinkage
 Improves polymer flow



Example: The intersection of ribs & bosses with the
supporting nominal wall

Guiddines:

Minimum: «~25% of Nominal Wall
e Generally, 0.015” - 0.030" Minimum

Maximum: «75% of Nominal Wall
* More Radius does not add significant
strength, but resultsin thick sections



Generously Radius:

e All internal corners
* Any abrupt discontinuity in the Nominal Wall

Generous Radii
Minimize
Stress Concentration



Anything that Stands up off the
Nominal Wall:



e Project Off the Nominal Wall
e Generally arein the Die-Draw direction
 Increase part stiffness

A Common Error iIsto Make Ribs
Too High or Too Thick




| mproper Design:

Too High

o Difficult to Fill, Vent and Eject
 Can break off in tool
 Can reduce strength
--> High Stress
Concentration at Rib “Tip”
e Diminishing return on
contribution to stiffness

Too Thick

e Result in differential
shrinkage and warpage
- Yield Sinks and/or
Voids
- Can reduce strength



Guidédlines:




e “Circular Rib Bent Around on Itself”
» Generadly for Providing Attachment
- Screws, Insarts & Other Fasteners

“Uniform Wall” Strength

Balance
Guidelines

Boss Wall Thickness Boss o.d.
=60-75% Nominal Wall ~25x1.d.



Guidédlines:

Top View Section A-A
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Not

Recommended Recommended



o Strengthen Bosses & Walls

o Lend lateral stability/stiffness

 For heavy loads or impact conditions
e Design thin; avoid thick sections

Gusset



Guidédlines:




Guidédlines:




e Maximum thickness = 60-75% of Nominal Wall
 Core Out heavy sections

e Radius internal corners and fillets

e Add sufficient draft/taper



“Thick” Undercuts
Sections



Mold with Lifter



Slide

Cylinder
or Cam vl



Hole/Core
toform
Under cut
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Openingsin the Nominal Wall, including Slots,
Grill Opening, Bolt & Component Openings, . . .

y

1 Bad” “ Better”

Minimize Sharp Corners &
Resultant Stress Concentration

HolesYield Wedd Lines
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Recesses or Projectionsinto the Nominal Wall

» Round as Possible; Avoid sharp corners
* Add Draft

e Watch for “Undercuts’

» Recess Depth < 2/3 of Wall Thickness
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Consider:

e Gating - Number & Location
 Filling Patterns & Converging Flows
* Flow Interruptions

- Restrictions, Thin Section

- Holes, Slots & Other Cored Areas

e Strength
e Appear ance

Weld Lines et {

(to varying
degrees)



M agnitude of Mechanical & Aesthetic Effects
Depends On:

o Specific Resin

e Fillers

e Geometry/Flow Length
* Processing Conditions



Snap & Press Fits
Living Hinge

Ultrasonic Welding
Insert and Overmolding



Annular snap joints used
for flexible polymers

| nsepar able snap fit

————

\ ﬁ

A

—— Separ able snap fit

————

g \//i

~

A
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o
~

Tab to assist
| separation
i
Clearanceto
l[imit deflection

Push

~Push




Stress relaxation needs to be
considered

Avoid weld lines
Draft angle concerns



PP best for living hinge

Position gate to allow
molecular orientation

Don’t allow weld lines at
hinge
Use high MFI material

L and 0.060"
—Q;

T

-

R 0.03"

Web thickness
0.008” - 0.016"

l

T



!:HEsoni ¢ Assembly

S/// G
~—~—  _— -
\% -
~—
\/

Ultrasonic Intermolecular Heat-Melt-Weld
Vibrations Plus
Surface Friction
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Fast cycle time
Eliminate consumables
Energy efficient
Process control



Joint design
Part design

Energy directors
Shear



!:HEsoni ¢ Assembly







Staking

Inserting



Reduce Cost
Increase Reliability
Improve Cosmetics



Lean Manufacturing
Lower Procurement Cost
Eliminate Assembly Steps



Insert mold ball stud



Two overmolding
operations

Dissimilar materials



Eliminated 60 seconds
for potting



Overmold Arthrocare
Assembly



Eliminate Leaking
Add Process Control
Increase Retention Strength



Expensive assembly

Ream out epoxy in channels
100% Leak test required
Field failures



No second operations
Hermetic seal
Process control



Weak ultrasonic weld
Leak through weld attacks magnet
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Critical safety function



Overmold Needles



Molded in Logo
Multiple Colors
Overmold Soft materials



Coaster



Button with Clear
Window



Surgical Clamps
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Mechanical Interlock
Chemical Bonding
Materials



Manufacturing
Solutions

Thank You!



Collaborate

Innovate

Realize

www.wepmolding.com
www.GreenMoldingUSA.com



