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The Essential Reference for Fluid System Professionals

Executive Summary

Fluid systems are the circulatory network of industrial operations. From petrochemical refineries to
semiconductor fabs, from power plants to pharmaceutical production lines, the integrity of every tube
connection directly affects safety, product quality, environmental compliance, and profitability. The
Swagelok® Tube Fitter’'s Manual, now in its tenth revision, is the most comprehensive single-source
reference available to engineers and technicians who design, install, maintain, and troubleshoot these
systems.

This white paper explains why every fluid system professional, regardless of experience level, benefits
from keeping the manual accessible and highlights the ten critical content areas that make it an
indispensable engineering reference.




Introduction: The Cost of Getting It Wrong

A single leaking tube fitting can trigger a cascade of consequences: product contamination,
unplanned shutdowns, regulatory violations, fire or explosion risk, and environmental releases. The
Swagelok Tube Fitter’s Manual quantifies these stakes directly, noting that leakage costs industries
billions of dollars annually, before accounting for liability, cleanup, and reputational damage.

Despite these risks, many engineers and technicians rely on institutional memory, brief supplier
training, or online fragments of information when making critical installation decisions. The result is
avoidable failures rooted in misunderstood fitting mechanics, improper tubing selection, non-
compliant thread sealing, or inadequate pressure ratings.

The Tube Fitter’s Manual addresses each of these gaps. Originally published in 1963 and continuously
updated through decades of laboratory research and field feedback from customers worldwide, it
represents more than 60 years of accumulated engineering knowledge about what makes tube
connections work and what causes them to fail.

Who Should Use This Manual and Why

The manual serves a broad professional audience:

® Piping and instrumentation engineers who specify tubing materials, sizes, and working pressures during
system design.

® Process and plant engineers who evaluate fitting performance requirements for severe or unusual service
conditions.

® Maintenance technicians and field pipefitters who install, inspect, and repair tube connections daily.
® Quality assurance and reliability engineers who develop test programs and evaluate manufacturer claims.
® Procurement professionals who must specify tubing and fitting purchases to the correct standards.

® Safety and environmental compliance officers who need to understand the full cost of fugitive emissions
and leakage.

Unlike product catalogs or installation sheets, the manual explains the engineering principles behind
each recommendation, enabling professionals to apply the guidance intelligently to novel situations
rather than following rules they do not fully understand.

Manual Content Highlights: Ten Essential Topics

The table below summarizes the ten topics covered in the manual most critical to day-to-day
engineering and maintenance decisions, the key content each section provides, and why that content
directly impacts system performance.




Manual Topic

The Swagelok Tube
Fitting

Specifying &
Ordering Tubing

Tubing & Tube
Fitting Installation

Severe Service
Applications

Tubing System
Troubleshooting

Testing & Evaluation
of Tube Fitting
Performance

Thread Types &
Considerations

Tubing System
Pressure Ratings

The Hidden Costs of
Leakage

Flow, Pressure &
Corrosion
Resistance

Key Content & Guidance

Four-component design (body, nut, front & back
ferrule); compensating action for varied tube
materials and wall thicknesses; gaugeability
verification; interchange/intermix warnings.

Tubing as the “fifth component”; ASTM/ASME
standards for SS, copper, alloy, and plastic
tubing; hardness, OD tolerance, concentricity,
surface finish, and ovality requirements.

Cutting, deburring, bending techniques; depth
marking; manual vs. hydraulic swaging; thread
sealant application; reassembly procedures;
support spacing guidelines.

High-pressure, high-temperature, cryogenic,
vibration, pulsation, and corrosive
environments; material selection for extreme
conditions; safety considerations and design
factors.

Nine common problems (e.g., tubing won’t
insert, leakage at pipe thread, fitting can’t be
pulled up) with probable causes and corrective
measures for each.

Planning valid test programs; six pitfalls of
flawed testing; nine test types (gas leak,
hydraulic burst, vibration, thermal cycling,
tensile pull, impulse); quality control
measurement criteria.

NPT, NPTF, ISO 7/1, BSP, parallel, unified, and
metric thread standards; comparison charts;
sealing methods; sealant selection (PTFE tape,
SWAK); galling prevention.

Working pressure determination from tube wall
thickness, OD, and material; design factors
(4:1); temperature de-rating; bored-through
fitting factors; plastic and specialty tubing
ratings.

Real vs. virtual leaks; leakage formula (Q, AP,
gap, seal length, viscosity); seven cost
categories (fluid loss, equipment damage,
production loss, energy, safety, environment,
contamination); energy management programs.

Flow/pressure charts and conversion tables
(Appendix A); miscellaneous engineering tables
(Appendix B); corrosion compatibility charts for
common fluids and alloys (Appendix C).

Why It Matters

Ensures engineers understand design
intent, proper pull-up (1% turns), and
the risks related to interchanging or
intermixing unmatched components

Proper specification prevents costly
rework and system leaks from the
start.

Correct installation is the single most
important factor in leak-free
performance. Step-by-step guidance
reduces human error in the field.

Engineers specifying systems in oil &
gas, power, and chemical processing
must understand when standard
fittings are insufficient and what
upgrades are required.

Rapid, accurate diagnosis minimizes
downtime. Technicians gain a
systematic approach instead of trial-
and-error repairs.

Helps engineers design objective
comparative tests and evaluate vendor
claims with statistical rigor rather than
marketing literature.

Thread mismatches are a common
source of leaks and equipment
damage. Comprehensive thread
guidance prevents costly assembly
errors.

Proper pressure rating ensures system
integrity and code compliance. Under-
rating risks catastrophic failure; over-
rating adds unnecessary cost.

Quantifies the true financial and safety
impact of leaks beyond the obvious
drip, making the business case for
investing in quality fittings and proper
installation.

Provides engineers with rapid
reference data to size tubing, select
compatible materials, and confirm
corrosion resistance without consulting
multiple external sources.




Why No Other Single Resource Replaces It

Engineering Depth, Not Just Instructions

The manual does not merely tell professionals what to do, it explains why. The discussion of how the
Genuine Swagelok Tube Fitting’s sequential-phase, compensating action accommodates varied tube
wall thicknesses and hardnesses gives engineers the conceptual foundation to troubleshoot non-
standard situations and make confident material substitutions.

Integrated Coverage Across the Full System

Tube fitting performance cannot be evaluated in isolation. The manual integrates guidance on tubing
selection, installation technique, thread sealing, pressure ratings, flow calculations, and corrosion
resistance into a single coherent framework. This systems perspective is unavailable from any
individual product data sheet or industry standard.

Rigorous Test Program Guidance

Chapter 7’s detailed guidance on designing and evaluating fitting test programs is uniquely valuable.
By identifying six common pitfalls in testing methodology, including predetermined results, lack of
statistical validity, and failure to simulate field conditions, the manual enables quality engineers to
critically evaluate vendor test data rather than accepting it at face value.

Business Case for Quality

Chapter 10’s treatment of leakage costs provides engineers and managers with data-backed
language for justifying investment in quality fittings and proper installation practices. When process
gas leakage can determine the difference between a profitable and unprofitable operation, and when
fugitive emissions carry significant regulatory penalties, the economics of quality become compelling
and quantifiable.

Conclusion

The Swagelok Tube Fitter’s Manual is not a product brochure. It is an engineering reference that has
served fluid system professionals across every major industrial sector for more than six decades. Its
ten core content areas, from fitting design principles through hidden leakage costs, collectively
address the full lifecycle of a tube connection, from specification through installation, operation,
troubleshooting, and performance verification.

For engineers and technicians who work with pressurized fluid systems, keeping this manual
accessible is not merely a convenience; it is a professional best practice. The cost of a misunderstood
installation procedure, a missed pressure de-rating, or an overlooked corrosion incompatibility far
exceeds the time invested in consulting it.




The manual is available in print and electronic form. The electronic edition, accessible at
www.swagelok.com/TFM, supersedes the printed version and includes supplemental QR code links to
instructional videos embedded throughout the text.

To request a printed manual, contact Swagelok Western New York, a Swagelok Factory Authorized Sales and
Service Center:

Buffalo: 716.875.9365 | Rochester: 585.359.8470 | Syracuse: 315.437.1287

Source: Swagelok Tube Fitter’s Manual, Rev. J (MS-13-03), Swagelok Company, Solon, Ohio, 2025. Content references are
drawn directly from the manual for educational and reference purposes.
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