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Understanding Thread Count vs. Thread Pitch in Vial and Cap Interfaces

Proper identification of screw-thread dimensions is essential for selecting compatible
autosampler vials, caps, and laboratory fittings.

Although “thread count” and “thread pitch” are often used interchangeably, they represent two
fundamentally different measurement systems and should never be mixed when specifying
vial or cap threads.

Thread Count (TPl — Threads Per Inch)

Thread count is expressed as TPI: threads per inch. It is a linear count of how many complete
thread peaks occur over one inch of screw length and is used exclusively in inch-based
(Unified/Imperial) thread systems.+

This measurement is common on components manufactured in the U.S. that follow standard
9-425, 10-425, or similar UNC/UNF-derived thread forms.

Key characteristics:

« Used only for inch/Imperial fasteners.
« Higher TPI = finer threads; lower TPI = coarser threads.
« Relevant to many chromatography consumables that adhere to U.S. vial thread norms.

Thread Pitch (Metric Measurement)

Thread pitch describes the distance between two adjacent thread crests and is measured in
millimeters. Metric thread systems—common in European or ISO-dimensioned components—
do not use TPI. Instead, pitch directly quantifies the linear travel between thread peaks.

Key characteristics:

« Used only in metric threads (e.g., M8 x 1.25).
« Smaller pitch value = finer thread.
» Specifies how far a fastener advances per full rotation.

Why the Distinction Matters in Chromatography Components

The compatibility between a vial and its screw cap depends on matching the thread form,
thread spacing, and thread angle. The terms TPI and pitch are not interchangeable because
they come from different measurement systems and describe different physical parameters.



If you measure a U.S.-standard autosampler vial using “pitch” instead of TPI, or vice versa, the
result will be incompatible — even if the thread diameter appears correct.

Understanding Screw Threads in Laboratory Components

A screw thread is a helical ridge that converts rotational motion into linear displacement, and it
may be cut into or molded onto stainless steel, polypropylene, PEEK, nylon, or other materials
used in chromatography supplies.

In vial-and-cap systems, thread parameters influence:

Seal integrity

Torque behavior and closure reliability

Autosampler needle alignment and penetration accuracy
Wear patterns on polymer threads under repeated use

Practical Tip for Technicians
If you are unsure whether to measure by TPI or by pitch:

« If the part is marked in inches or follows 9-425 / 10-425 styling — use TPI.
« If the part is metric, marked “Mxx,” or sourced from an ISO-metric system — measure
thread pitch in millimeters.

Correct identification ensures full compatibility between consumables, minimizes risk of
cross-threading, and preserves the mechanical integrity of vial closures under autosampler cycling.

Note: What is a screw thread? A screw thread, (often referred to as "thread") is a helical structure used to convert
between rotational and linear movement or force and is a ridge wrapped around a cylinder or cone in the form of a helix.

Screws are often made of stainless steel, PEEK, polypropylene, nylon or other synthetic materials.
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