Why Class 3A Fasteners Must Be Manufactured
Undersize to Accommodate Plating Thickness

Introduction

Threaded fasteners are manufactured to specific tolerance classes to ensure proper fit, performance, and
interchangeability. In Unified Inch Thread standards, external threads are commonly produced to either
Class 2A or Class 3A tolerances. While both classes may receive protective coatings such as zinc,
cadmium, zinc-nickel, or other electroplated finishes, the effect of plating on thread dimensions differs
significantly between the two classes.

For Class 3A external fasteners, manufacturing the threads undersize before plating is not simply a
recommendation, it is a necessity to ensure the finished product remains within specification after plating
and functions as intended.

Understanding Plating Build-Up

Electroplating processes add material to every exposed surface of the fastener. On threaded fasteners,
plating accumulates on the thread flanks, crests, and roots. Because the coating is deposited on both sides
of the thread profile, the effective pitch diameter increases by 4 times the plating thickness.

For example, a plating thickness of 0.0002 of an inch result in four times the plating thickness, resulting
in a .0008 of an inch thread pitch diameter increase. Although this increase appears small, it can consume
a substantial portion or all the allowable thread tolerance. This is a specially true on very small diameter
SCrews.

Class 2A Threads Provide Clearance for Plating

Class 2A external threads are designed with relatively generous manufacturing tolerances and a larger
allowance between mating threads. This additional clearance provides room for moderate plating
thickness while still allowing proper engagement with Class 2B internal threads.

In many applications, standard Class 2A fasteners can be plated without requiring significant
modification to the thread dimensions because the available tolerance zone accommodates the plating
buildup.

This design is one reason why Class 2A fasteners are widely used in commercial and general industrial
applications where ease of assembly and manufacturing are important.



Class 3A Threads Have Minimal Clearance

Class 3A threads are intended for precision assemblies requiring tighter fits, improved alignment,
greater resistance to vibration, and enhanced load distribution. Unlike Class 2A threads, Class 3A
threads have little or no allowance available for plating.

If a Class 3A fastener is manufactured close to its maximum dimensional limits before plating, the added
coating thickness will increase the pitch diameter beyond specification. The result may include:

o Failure to meet ASME and ASTM thread dimensional requirements.
o Excessive assembly torque.

e Galling or thread damage during installation.

o Interference with mating Class 3B internal threads.

o Gauge rejection during inspection.

o Reduced interchangeability with standard components.

Even a high-quality plating process cannot prevent these dimensional changes because coating thickness
is an inherent characteristic of the process.

Manufacturing Class 3A Threads Undersize

To compensate for plating buildup, Class 3A fasteners intended for plating must be manufactured
undersize with a controlled pitch diameter reduction prior to coating. This practice ensures that after
plating, the finished thread dimensions fall within the Class 3A tolerance limits. Reference: ASME B1.1,
ASME B1.13M, ASTM F1941/1941M.

The amount of undersize is calculated based on:

o The specified plating thickness.

o The plating process being used.

o The required finished thread class.

o Applicable industry standards and customer specifications.

This approach is commonly referred to as producing pre-plated threads or threads manufactured for
post-plating compliance.



Quality and Inspection Considerations

Producing undersize Class 3A threads requires close coordination between machining, plating, and
inspection.

Manufacturers typically verify:

o Pre-plate thread dimensions.

e Actual coating thickness.

o Final thread size after plating.

» Acceptance is based on using Tri-rolls to determine true pitch and Segments Gages. GO and NO-
GO thread ring gages for a thread functional check.

Controlling each step ensures that the finished fastener satisfies dimensional, mechanical, and functional
requirements.

Benefits of Under sizing Class 3A Fasteners Before Plating

Manufacturing Class 3A fasteners undersize before plating provides several important advantages:

e Maintains compliance with ASME and ASTM thread tolerances after plating.
o Ensures proper engagement with Class 3B mating threads.

e Reduces installation torque and minimizes the risk of galling.

o Improves interchangeability and assembly reliability.

o Prevents costly inspection failures and product rework.

¢ Delivers consistent product quality across production lots.

Conclusion

The primary difference between Class 2A and Class 3A fasteners, with respect to plating, lies within the
available pitch diameter allowance. Class 2A threads generally possess sufficient clearance to
accommodate typical plating thickness of .0002-.0004 without compromising function. In contrast, Class
3A threads are manufactured with much tighter tolerances and virtually no excess allowance.

Because plating increases thread dimensions, Class 3A fasteners must be manufactured undersize before
coating so that the completed part remains within specification. This practice is essential for maintaining
dimensional accuracy, ensuring proper assembly, achieving compliance with applicable standards, and
delivering the high-performance fit expected from precision threaded fasteners.

In precision fastening applications, accounting for plating thickness during the manufacturing process is
not merely the best practice, it is a very critical requirement for producing a compliant and reliable Class
3A fastener.



