
Introduction to Mechanical Piping Fabrication

Key concepts, processes, and best?practice guidelines for anyone new to the field.

1. What Is Mechanical Piping Fabrication?

Aspect Description

Definition
The systematic creation of pipe systems (including pipes, fittings, flanges,

supports, and accessories) that transport fluids or gases in industrial plants.

Scope
Design interpretation ? material selection ? cutting, forming & welding ? testing &

inspection ? installation.

Industries

Served

Oil & gas, petrochemical, power generation, water treatment, pharmaceuticals,

food & beverage, shipbuilding, HVAC, and many others.

Goal
Deliver a safe, reliable, and code?compliant conduit that meets pressure,

temperature, and flow requirements.

2. Core Components of a Piping System

1. Pipes – Straight sections, usually round, defined by nominal size, schedule (wall thickness),

and material.

2. Fittings – Elbows, tees, reducers, caps, etc., used to change direction, size, or terminate a

line.

3. Flanges & Gaskets – Provide detachable connections; flange rating (e.g., ANSI 150, 300)

matches pressure/temperature.

4. Valves – Control flow; types include gate, globe, ball, butterfly, check, and safety valves.

5. Supports & Hangers – Suspend, guide, and absorb thermal expansion (e.g., pipe clamps,

spring hangers, guides).

6. Insulation & Jacketing – Thermal protection, noise reduction, and corrosion mitigation.

3. Material Selection
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Material Typical Applications Advantages
Common

Standards

Carbon Steel (ASTM

A53, A106)

High?pressure steam, oil

& gas

Cost?effective, good

strength

ASME B31.3,

B31.1

Stainless Steel

(304/316)

Corrosive chemicals, food,

pharma

Corrosion resistance,

hygiene

ASME B31.3, API

620

Alloy Steel (SA-387,

SA-335)

High?temperature, high?

pressure

Superior strength at

temperature
ASME B31.3

PVC / CPVC
Low?pressure water,

chemicals
Lightweight, easy to join ASTM D1785

HDPE Underground water, gas
Flexibility, corrosion

resistance
ASTM D2513

Copper HVAC, refrigerants
Excellent thermal

conductivity
ASTM B88

Selection criteria: pressure rating, temperature range, fluid chemistry, external environment, cost,

and applicable codes.

4. Fabrication Process Flow

1. Design Review

Verify drawings (P&ID, Isometric, Spool drawings) against specifications and codes.

Identify material grades, dimensions, and tolerances.

2. Material Procurement & Staging

Receive mill test reports (MTRs) and traceability tags.

Store material in a dry, organized area to prevent damage.

3. Cutting

Methods: sawing, shearing, torch cutting, plasma, laser.

Tolerances: ±0.5?mm (typical) for length; edge quality must meet welding specs.
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4. Beveling / Edge Preparation

Prepare pipe ends for welding (e.g., 45° V?bevel, single?V, or double?V) according to

pipe thickness and welding process.

5. **
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