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Save The Date! SPE Milwaukee 2022
Annual Golf Outing will be held on
Monday, July 11th, at the River Club of
Mequon.

More details including registration will follow!

Did you know? You can post Job positions on our website! Please send your open positions
to: milwaukeespe@gmail.com

The Plastics Technology Expo will take place March
29-31, 2022, at the Donald E. Stephens Convention

/ ‘ Center in Rosemont IL. This brand new event is
x po. specifically designed to connect buyers and sellers
across the entire North American plastics processing,
mold manufacturing and 3D Printing industries. Don't
forget to stop at our booth!! SPE Milwaukee and
Chicago Sections will be exhibiting together in
recruiting new members and in spreading knowledge,
strengthening skills and promoting plastics in our

respective regions. Click here for full details and to
register: https://www.plasticstechnologyexpo.com/

STEM Forward Future Cities

The Milwaukee Section of SPE has been sponsoring the Best use of Plastics and the Best Knowledge of
Plastics awards at the STEM Forward Future Cities Competition for many years. This annual event is
usually held at the Milwaukee School of Engineering. This year's event was held virtually because of
Covid. In the past live events at MSOE it is always rewarding for our team to engage with these young
people who are the next generation of engineers and leaders. It is enlightening to see the great ideas
and creativity from the students. Over 40 elementary schools competed in this year's event. There
were 28 award and prizes given out to the schools. The Milwaukee SPE sponsorship of these awards
gets these young people thinking about plastics in their everyday life. The Milwaukee SPE judges were
Mary Kosarzycki, Wes Stephens and Ray Ciezki.
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The Best Knowledge of Plastics Award went to the Mount Calvary Lutheranschool team with
their model named RE. The picture of their model and their plastic processing plant is shown below.

The Best Use of Plastics Award went to the Golda Meirschool team with their model named Rey
Moore. Shown below is a picture of their model. Their team made an extra effort to use a plastic
material in many areas of the model.

Please join us at our next SPE Board Meeting!

Learn what the Milwaukee SPE has planned for 2022. All
chapter members and guests are invited to attend. All chapter
members and guests are invited to attend. The next meeting
will be held on March 7, Tuesday at 5:30pm at the Western
Racquet Club in EIm Grove, WL

If you wish to attend, contact Todd Menna at:
todd.menna@element.com

Texturing Molds for Thermoplastics: Factors for Success

By Pete Kambouris- Wisconsin Engraving and Mike Miller- HellermannTyton

Factors to consider when selecting a texture or grain for a thermoplastic
mold or die.

Every day brings us in contact with plastic parts having a huge array of looks and feels that are due to
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the surface structure or texture of those parts. Texturing—sometimes referred to as graining or
engraving—is the process of adding a pattern (the texture or grain) to the molding surface of a

mold. This allows the mold to impress that pattern on each molded part. Compared to finishing each
molded product, texturing or graining of a mold is a very economical way to impress complex designs
or patterns on molded plastic parts. The accurate reproduction of the specified texture in the mold
surface requires careful consideration of many factors.

The types of texturing we'll review here are chemical-etch textures. The texture or grain is created in
the steel by a systematic application of an etchant. Basically, it is a controlled-corrosion process. Most
issues that come up with texturing can be traced back to the influence of some parameter on the
corrosion process.

Materials

Etchants: The texturing of most thermoplastic mold materials—including carbon steel, stainless steel,
aluminums, coppers, bronzes, etc.—is often done with one of two chemical etchants: ferric chloride
(FeCl3) or nitric acid (HNO3). Defining the area of the mold to be chemically etched is done by
masking off or protecting the areas you don’t want to texture from etchant. Anything that resists the
corrosive effects of the etchant and handling of the block during processing can be used. Most often
used are vinyl tapes and waxes, asphaltum or other mastics that can be easily applied by hand with
paint brushes. The tapes can be used to cover the broad areas and holes. The paintable mastics are
used for the details.

Etching aluminum: Aluminum can be textured like steel, but does not corrode the same. Aluminum
actually reacts more quickly in these etchants, thereby leaving less room for error. In addition, the
chemical reaction taking place when etching aluminum is exothermic, meaning heat is produced
during the process. The heat given off during the process will heat up the etchant bath, thereby
further speeding up the corrosion activity. The etchant solution temperature needs to be monitored
and controlled where necessary. Foundry-cast aluminums—Iike those used in some inexpensive blow
mold tools as opposed to the wrought alloys—react at about the same rate, but react

differently. Porosity is an issue because those pores are exposed and often are deeper and more
pronounced than the texture pattern applied. Those cases require blocking—or surface coating—the
molding surface first. In general, the same texture applied to aluminum will not be as crisp as with
steel.

Etching stainless steel: Stainless steel is naturally more resistant to corrosion due to the content of Cr
and Ni. Stainless steel, by definition, is steel with about 11.5% Cr or greater. At that Cr content, the
exposed surface of the alloy has enough tenacious Cr oxide to prevent the iron from oxidizing and the
alloy therefore “stains less”. Austenitic stainless steels (like the AISI 300 series) present difficulties due
to the high Cr content in addition to the high Ni content—two alloying elements that improve
corrosion resistance. The martensitic AISI 420 is easier to texture. Molds made from 420SS are often
hardened, which affects corrosion resistance and therefore the ability to take a texture as

well. Corrosion resistance increases with hardness, and therefore, a 420SS block at Rc 52/54 will take
longer than a block at Rc 40.

Effects of hard-milled surfaces: Hard milling has come along way in the last 10 years. But, more so than
other milling processes, hard milling leaves a surface with greater work hardening. Due to the variable
cutter path over the entire surface and the nature of the programming and cutting, it is not a uniform
hardness. Work-hardened surfaces have different molecular structures from the parent steel and that
affects corrosion resistance. This non-uniform hardness yields non-uniform corrosion resistance that
leads to a non-uniform texture. This is why the hard-milled, work-hardened surfaces need to be
polished out.

Methods
Applying the mastics to the areas needing to be kept free of etchant is done with a variety of
brushes. These are typically small paint brushes. This is important to remember when defining crisp or



very small transitions between areas to be etched and areas kept free of etching. Someone will need

to get in there and apply tape or paint mastic in there (see Figures 1 a,b,c below).

Figure 1a - 1c These three pictures show various ways of masking off everything on the mold surface that is not to
be etched. Vinyl tape, mastic, caulk, etc. can all be used in various ways.

Flow and dunk methods: There are two basic methods of exposing the mold to the etchant: flow and
dunk. The flow method is basically orienting the mold so most or all of the surface to be etched can
shed the applied liquid, then spraying or otherwise applying the etchant to the surface. It is generally
used only when the block is too big for the tank or a tank is not available in which to dunk the mold.

The dunk method is just as it sounds: simply dunking or immersing the entire block into the etchant
bath. Molds—such as large blocks of aluminum—can be a challenge with the flow method because
the aluminum may etch as it's flowing down the mold face. The dunk method is easier to control and
therefore provides a more even etch. The only real limitation to using the dunk method is the tank size
and the mold block handling equipment.

Laser etching can be done as well. This is when a pattern is cut through an applied resist before the
bath. Then a new resist is applied and etched to give it more depth. The result is multilayered contours
instead of the uniform mounds.

Surface preparation: While different textures sometimes require the mold surface to be brought up
to a certain finish prior to texturing, a safe finish is a SPI B3 320 paper. Bear in mind that patterns
0.001" deep will show cutter marks. If you are unsure of a texture’s depth, consult your texture house
or refer to one of the books and note the default depth for each texture.

Replicating unknown textures: Occasionally an opportunity comes up to replicate an existing,
unknown texture in a new mold. This is where an experienced master patternmaker comes in and uses

their experience to match an unknown texture.

Supplementary processes: There is a process called round off, which is an open etch. If the texture
seems to have too much of an edge, the round off process breaks the surfaces. The process consists of
stripping all the resist—or mastic—off the textured area and dunk for a limited time.

Texture depths and draft: Each standard texture has a default depth. If you specify a texture without a
depth callout, the texture house will use the default depth. A good rule-of-thumb for draft is to add a
minimum of one degree per side for every 0.001" of texture depth. Below that you run the risk of drag
marks. If the part design is such that you cannot afford the extra draft a texture requires, consider
blending the texture depth to less than the standard.

EDM or Chemical Etch?

Occasionally the molded product just needs a matte finish like that left from EDM, and the question
arises: Should the EDM finish be left alone or should it be taken off and a chemical etch be applied?
Cost is a factor, as is the overall visual quality. If the part is small and the uniformity of the finish either
is not important or will not be readily discernable (maybe due to the color of the molded product,
etc.), it can be more economical to leave the EDM finish.



If the EDM surface ever needs to be repaired, it is very hard to do with chemical etching. The EDM
process leaves a white layer (or recast layer) that is a chemically-altered state of the parent metal, and
is not etchable and needs to be removed to get to the parent steel. This layer is not entirely uniform
and therefore will not corrode uniformly in the presence of an etchant. In addition, this white layer
typically will not accept any surface treatment like plating or nitriding. If you think the surface will
need to be repaired at some point, it is better to chemically etch it and not leave an EDM finish.

Economics
While there are many factors driving the cost of the texture, a reasonable ballpark budget for
texturing is 2 to 3 percent of the total mold cost.

Complexity: Complexity of the mold will certainly affect the cost. Components such as cams, slides,
lifters, inserts that might require masking or selective texturing all require time to prepare. Dissimilar
metals—particularly when placed next to each other in a mold—create difficulty due to the different
etch rates. Again, think about each metal’s unique resistance to corrosion.

Size: The total size of tooling will, of course, play a role. A 500-pound block will be less expensive than
a 10,000-pound block due to preparation and handling. In addition, the amount of masking materials
is less and if a multi-layer pattern is applied, the square area requiring texturing will drive the number
of pattern sheets needing to be purchased. Multi-layer patterns are the ones that tend to look more
real. They are often one or more patterns laid over each other.

Mold types: Thermoforming and blow molds can be less expensive to texture compared to injection
molds. Thermoform molds and blow molds by the nature of their lower pressures don't replicate the

mold pattern as precisely. In other words, what will show up in an injection molded part will not show
up in a thermoformed or blow-molded part. The result is you can get away with patterns that are less
clear.

One issue that can offset some of the texture savings on thermoforming and blow molds is preparing
the vents or vacuum holes. These holes add time to the preparation because you have to plug and un-
plug the holes before and after the process. If a tool does not need to be sampled prior to texture,
then it is more economical to texture the mold first then add the vacuum holes or vents.

Pattern selection: Patterns referred to as spray patterns are the least expensive. They get their name
because of the way the resist is applied to the surface to be textured—uwith a sprayer. Transfer, or
multi-layer, patterns require more work and the patterns are transferred to the metal from

sheets. Multi-layer patterns are achieved by iterating a transfer etching process. Transfer patterns may
require touching up areas by hand where the sheets blend together. Multi-layer patterns might
require handwork between each transfer (see Figures 2 a-d below).

Figure 2a Here is an example of a spray pattern where Figure 2b This wood grain is an example of transfer

the resist is applied with a spray gun. Spray patterns patterns where the resist is transferred from sheets

closely resemble EDM finishes. with that pattern.



Figure 2c This texture has grain with varying depth, Figure 2d Some transfer patterns require hand-

achieved through multipole transfer and etchant blending, particularly in the corners and edges where

applications. These are more expensive and time- the pattern might not otherwise meet perfectly. If you

consuming. picture trying to wrap a flat sheet with this pattern

around these contours, you can imagine some of the
skills required to blend everything together.

Mold preparation: The condition of the mold when it arrives to be textured will influence the

cost. Cutter marks and EDM all need to get polished out. Cutter marks: because the surface
undulations might show through and because the surface of the cut may be work-hardened. EDM:
because the re-cast white layer reacts completely differently than the parent steel.

Welded areas: can be particularly difficult if the proper pre-heat and post-heats were done when
welding. The pre-heats and post-heats are done to create a uniform molecular structure, which
provides a uniform reaction to the etchant. The process of making a uniform heat-affected zone in the
weld area is often referred to as color matching. In general, the welding needs to occur above the
martensitic transformation zone. Very roughly speaking, hardening is the controlled transformation of
austenite to martensite and the huge thermal gradients in a non-preheated weld zone (molten steel to
cold steel within a short distance) creates different molecular structures that corrode or etch
differently. The term color matching is used, which is basically the vacuum tempering of the steel to
bring it back to a uniform and more stable molecular structure (See Figure 3 a,b below).
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Figure 3a The visible doughnut shapes show how Figure 3b The visible lines again show how incorrectly-
incorrectly-prepared welded areas react differently prepared welds react differently than the parent steel
than the parent steel to etchants. to etchants.

Process waste: Disposing of the waste from the texture process has changed over the years and costs a
lot more. The waste etchant gets tested for toxicity and the presence of heavy metals is often detected
after etching overseas tooling, increasing the overall cost of texturing, and unfortunately a cost that is
not seen until after the project is finished.

Summary

The technology of texturing remains a broad blend of old world craftsmanship, chemistry and the
latest science has to offer. With a good, general understanding of the process like that provided here,
anyone can improve their success with textured molds, from the build stage through a mold's life.
For More Information:
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Thank you to our 2021 Sponsors!
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MILWAUKEE SPE SPONSOR!

Click here

Share exciting Ccareer and business news at your company. The SPE Milwaukee newsletter is

happy to share stories about people making waves in our industry. To submit articles of
interest, please email Matt Bennett at:
mbennett@inprocorp.com

Milwaukee SPE
17145) West Bluemound Rd PMB13 Contact Us
Brookfield, WI 53005

(920) 929-5229
SPe
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