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ARC Design for Manufacturability Tips

Arc Technologies and Arc Precision have a mission to be your primary supplier for precision engineered
and machined components. We offer best-in-class engineering, supply chain, and operations capabilities
with ISO 9001, ISO 13485, and AS-9100 quality processes. Our goal is to be your supply chain partner
throughout the product life cycle. Along with precision CNC milling, turning, and EDM, we offer:

e Design review, process development, and validation to ensure quality and

manufacturability

¢ Factory Physics® to ensure on-time delivery and reduced inventories

¢ On-going cost reduction through design and supply chain improvements
The engineers at Arc offer these guidelines on the Design for Manufacturability (DFM) of precision
machined components. Although we do not purport to know the end function, the consideration of

these guidelines, especially on repeat or volume work, may ultimately save money, save time, and
increase quality.

Material Matters

Understand the common “stock” sizes of material and if possible, make the outside size dimensions at
least .010” less than the stock material to allow clean-up. For example, if your part is designed 3.000” x
3.000”, we may have to purchase 3.5” square material (next available stocked size), but if you design the
part 2.950” square, we can safely purchase the 3” material and save a significant amount on material
and machining time.

Considerations when deciding material:
¢ Availability of the material itself, cost, and lead time
¢ Availability of the optimal size: standard sizes “on the shelf” vs. difficult-to-find sizes
e Current commodities market: copper prices are particularly volatile
e Plastics — consider the machine-ability: certain plastics are difficult and others machine better
e Hardware (for assemblies) — consider minimum order sizes, availability, cost

This Grade is preferable ... To these Grades (less desirable)
6061 aluminum 2024, 7075

303 stainless steel 304, 316

416 stainless steel 410, 420, 440

12114 & 11L17 stainless steel 1018, 1020

Discuss your parts by calling Arc Technologies (CA) 760-744-7400 or Arc Precision (MN) 763-444-5019.
Visit our websites at www.arctechinc.com and www.arc-precision.com
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Print Related

Loosen block tolerances. If a specific feature can have greater tolerances than the block, call
that out too.

Call out when dimensions can be stock material and call out all outside dimensions explicitly (no
calculations required)

Along with the print, share the inspection plan / methods-of-inspection. This is very helpful on
critical or tight tolerance features. Consider: “how will this feature be measured?”

Provide isometric views and zones on the print

Use geometric tolerance when needed. Use as few datum surfaces as possible.

If required, define the datum properly. Can they be duplicated in manufacturing and
inspection?

Avoid true positions from a datum that has tolerances greater than the callout

Always provide a part name, part number, and revision level. Include engineer’s name.

Put good notes on revision changes and denote what exactly changed

Feature Related

Consider how many machining “operations” will be required to make a part, that is, how many
times the part will have to be held in a new position, in order to machine all of the features.
Remove all the features on one side of the part, eliminating the need for an entire operation.
Remove unnecessary features. It sounds obvious, but we find many times that features are no
longer used, but they are left on the part.

Avoid profiled surfaces, especially those across 3 dimensions.

Tolerances are a significant component of the pricing of a machine part.

A Have as few tight tolerance features as possible (broadly speaking, tight mill: < +/-.005”,
tight lathe: < +/-.002”). Although Arc does hold +/- 0.0001” tolerances when necessary,
it is more expensive.

A Loosen tight flatness, make per inch, and/or to be measured in a restrained state

A Loosen tight “true position” tolerances (guideline: <.014” is tight)

9 .001” true position = .0003” positional tolerance on each axis. This is difficult to
machine and inspect.. and increases the cost of the part

A Loosen the tolerances on entire sides of the part

Deep, narrow holes, especially in denser materials, can be expensive. A hole depth of no more
than 5 to 8 times the diameter is a good rule of thumb.

C A hole depth of no more than 5 to 8 times the diameter is a

good rule of thumb.

Discuss your parts by calling Arc Technologies (CA) 760-744-7400 or Arc Precision (MN) 763-444-5019.

Visit our websites at www.arctechinc.com and www.arc-precision.com
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Feature Related, continued:

Increase small internal corner radius to as large as possible: consider the size of the cutting tool
required to make the feature.

On featured surfaces/edges: consider if a “custom” cutter will be required, or if a stock one can
be used. Know the common cutter sizes and design with them in mind.

Make all holes the same size when possible.

In general, threaded holes are expensive. Consider evaluating pertinent threads or connections
using a mating part rather than meeting the tighter criteria of the thread gauge. (To accomplish
this, change call-out on print to “function check with mating part”).

Small, deep threaded holes may require special taps or special machining techniques. A hole
depth of 2x the diameter of the screw is a good machining ratio.

Plating/Painting Related

Plating, Coating, and Painting can sometimes be the most time-consuming and expensive
component of the manufacturing process.
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Identify where plating rack marks are permitted/not-permitted

Specify (expected) plating/painting build-up and state if print dimensions apply before or after
Avoid outside processing requirements that call out a specific vendor (especially one that is far
away geographically).

Avoid plating tight-tolerance features (total tolerance of 0.001” or less), especially diameters
(because the tolerance is split in half). Plating processes that “build-up” or “remove” material,
such as anodize, are not highly controllable. Therefore, this makes the part more expensive due
to the unpredictability of acceptance, both from a dimensional as well as an aesthetic
standpoint. For example, Type 2 anodize on an OD with a total tolerance of .001” is very
difficult to control within those tolerances, and thus expensive. Please work with Arc to
determine dimensions prior to plating and industry standards as far as capabilities, variations,
and tolerances likely to occur during plating.

Provide a color chip or sample part if possible, so that color and texture can be matched.

All features that require masking from paint or plate are more expensive than painting alone.
This includes features that can’t be masked and must be machined in a separate operation after
coating. Provide the option to plate or mask if it doesn’t matter (eg, allow us to decide whether
to plate a threaded hole, mask it, or machine it after plating. Do this with a callout note such as
“Plating optional on this feature.” It may take a few minutes to document this, but it could save
hours of unnecessary labor.)

C Callouts such as “Plating optional on this feature” and “Overspray permissible” are helpful.

Reduce/loosen the aesthetic requirements on the part and specifically document specific
surfaces or portions-of-surfaces to be treated (as opposed to the ‘entire’ part). The same is true
with surface finish (anything smoother than 32 surface-finish could add more cost).

Bead blasting only certain surfaces rather entire areas can be more expensive because it
requires masking (note “overspray permissible” if possible)

Discuss your parts by calling Arc Technologies (CA) 760-744-7400 or Arc Precision (MN) 763-444-5019.

Visit our websites at www.arctechinc.com and www.arc-precision.com
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Isometrics Diagrams Specific to Masking are Helpful

Different personnel perform the plating/painting operations, so it is helpful to make the masking,
racking, and other requirements as clear as possible (consider a separate diagram or page).

Example of easy-to-interpret masking diagram:
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Example of difficult-to-interpret masking:

3. DIMENSIONAL LIMITS APPLY AFTER FINISH.
/4% INDICATED FEATURES TO BE FREE OF ANODIZE.
/5%, NO MASKING REQUIRED FRIOR TO BEAD BLAST ON INDICATED SURFACE. £\ G 475 T055—
&] i
: i“- - 319
£4d E ———
m R 08 ,,-"—3.".? :?5“05!&
R | T | EQSPONC2RTEC
.';
/ e 07 X 45
/ CHAMFER
ln'
L2 125 THRU
[#]z o0z @a]c]s]
VIEW A-A

We hope you find these general guidelines helpful as you design parts and partner with Arc. We
welcome the opportunity to work with you on your design-for-manufacturability questions. Please
contact us for a specific discussion on your parts through our websites (www.arctechinc.com and

WWw.arc-precision.com) or by calling us at 760-744-7400 (Arc Technologies) and 763-444-5019 (Arc
Precision).

Discuss your parts by calling Arc Technologies (CA) 760-744-7400 or Arc Precision (MN) 763-444-5019.
Visit our websites at www.arctechinc.com and www.arc-precision.com
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