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The Ultimate Guide to Stainless Steel Pipe Schedules: What You

Need to Know

When it comes to selecting the right stainless steel pipe for your project, understanding the various

pipe schedules is crucial. Pipe schedules determine the wall thickness, pressure capacity, and overall

strength of the pipe, impacting performance and safety. This comprehensive guide aims to shed light

on stainless steel pipe schedules, their significance, and how to choose the appropriate one for your

needs.

Introduction to Stainless Steel Pipe Schedules

Stainless steel pipes are widely used in industries such as oil and gas, chemical processing, water

treatment, and construction because of their durability, corrosion resistance, and versatility. The term

"pipe schedule" refers to the standardized designation that indicates the wall thickness of a pipe for a

given diameter. It helps engineers and procurement specialists understand the pipe's dimensions and

pressure ratings.

Why is Pipe Schedule Important?

Understanding pipe schedules ensures that the selected pipe can withstand the operating pressures

and environmental conditions of your application. Selecting a pipe with insufficient wall thickness could

lead to failures, leaks, or catastrophic accidents. Conversely, choosing an excessively thick pipe might

result in unnecessary costs and weight.

What Are Pipe Schedules?

A pipe schedule is a standardized number that indicates the wall thickness of a pipe. The most

common standards are established by the American National Standards Institute (ANSI), under the

ASME B36.19 and B36.10 standards.
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Explanation of Pipe Schedule Numbers

Pipe schedule numbers are standardized across manufacturers, allowing for consistent

communication. The most common schedules include:

Schedule Number Description Wall Thickness Typical Uses

SCH 5S
Lightweight,

thin-walled
Thin

Low-pressure

applications

SCH 10S
Light to medium

wall
Slightly thicker

General purpose,

low-pressure

piping

SCH 40 Standard wall Moderate
General industrial

applications

SCH 80
Extra strong,

thick-walled
Thick

High-pressure

applications

SCH 160
Extra heavy, very

thick-walled
Very thick

Severe pressure

and thermal

environments

XXS
Double extra

strong
Extra thick

Very high-pressure

applications

Note: "S" indicates a standard wall pipe, whereas "X" indicates extra or double extra thickness.

Understanding the Relationship Between Pipe Diameter, Wall Thickness,

and Pressure Rating

The pressure capacity of a stainless steel pipe depends on its internal diameter, wall thickness, and

material strength. Thicker walls can withstand higher internal pressures but add weight and cost.



Pipe Dimensions and Wall Thickness

Nominal Pipe Size

(NPS)

Outside Diameter

(OD)

Wall Thickness

(T)

Inside Diameter

(ID)

NPS 1/2 0.840 inches 0.109 inches 0.622 inches

NPS 1 1.315 inches 0.133 inches 1.049 inches

NPS 2 2.375 inches 0.154 inches 2.067 inches

NPS 4 4.500 inches 0.237 inches 4.026 inches

NPS 6 6.625 inches 0.280 inches 6.065 inches

Note: These dimensions vary slightly depending on the pipe schedule and manufacturer.

Common Stainless Steel Pipe Schedules and Their Applications

Schedule 40

• Wall Thickness: Moderate

• Pressure Rating: Suitable for most general-purpose applications

• Uses: Plumbing, fire protection systems, water supply

Schedule 80

• Wall Thickness: Thicker than Schedule 40

• Pressure Rating: Higher, suitable for high-pressure applications

• Uses: Chemical processing, oil and gas transport, industrial piping



Schedule 160 and XXS

• Wall Thickness: Very thick

• Pressure Rating: Very high, for severe conditions

• Uses: High-temperature, high-pressure environments, and critical systems

Material Grades and Their Impact on Pipe Scheduling

The material grade of stainless steel influences the pipe's strength and corrosion resistance, affecting

the feasible pipe schedule.

Grade Composition Common Uses
Suitable

Schedules

304 18% Cr, 8% Ni
Food processing,

general use

SCH 10S to SCH

160

316
16% Cr, 10% Ni,

2% Mo

Marine, chemical

industries

SCH 10S to SCH

160

321
17% Cr, 9% Ni,

0.7% Ti

High-temperature

environments

SCH 40 to SCH

160

347
19% Cr, 10% Ni,

0.9% Nb

High-temperature,

corrosive

environments

SCH 40 to SCH

160

Choosing the appropriate grade is essential for ensuring that the pipe meets operational demands and

environmental conditions.

ANSI/ASME Standards for Stainless Steel Pipe Schedules

The most widely recognized standards governing pipe dimensions and schedules include:



Standard Description Applicable to

ASME B36.19
Stainless Steel Pipe,

Dimensions and Weights
Stainless steel pipe sizes

ASME B36.10
Carbon Steel and Alloy

Steel Pipe Dimensions
Carbon steel pipes

ASTM A312

Standard Specification for

Seamless and Welded

Stainless Steel Pipe

Material quality and testing

Compliance with these standards ensures the pipe's dimensions, strength, and quality meet industry

requirements.

Calculating the Pressure Capacity of Stainless Steel Pipes

The pressure capacity of a pipe can be approximated using the hoop stress formula:

[ P = \frac{2 \times T \times \sigma}{D} ]

Where:

• ( P ) = Internal pressure

• ( T ) = Wall thickness

• ( \sigma ) = Allowable stress of the material

• ( D ) = Inside diameter of the pipe

Example Calculation

Suppose a 2-inch schedule 40 stainless steel pipe made of 304 has:

• Wall thickness ( T ) = 0.154 inches

• Inside diameter ( D ) ≈ 2.067 inches



• Allowable stress ( \sigma ) = 20,000 psi (approximate for 304 at room temperature)

The maximum internal pressure:

[ P = \frac{2 \times 0.154 \times 20000}{2.067} \approx 2980 \text{ psi} ]

This simplified calculation provides an estimate; actual pressure ratings should be verified with

manufacturer data and safety factors.

Advantages and Disadvantages of Different Pipe Schedules

Schedule Advantages Disadvantages

SCH 40
Cost-effective, widely

available
Limited pressure capacity

SCH 80
Higher pressure rating,

thicker walls
Increased weight and cost

SCH 160 / XXS
Suitable for high-pressure

environments

Heavier, more expensive,

difficult to install

The choice of schedule depends on application requirements, budget, and installation constraints.

Choosing the Right Pipe Schedule

Factors to Consider

• Operational Pressure: Higher pressures require thicker walls.

• Temperature: Elevated temperatures may necessitate specific grades and schedules.

• Corrosion Environment: Marine, chemical, and industrial environments demand

corrosion-resistant materials.

• Cost Constraints: Thicker pipes cost more; balance performance with budget.



• Standards Compliance: Ensure compliance with relevant standards and codes.

Practical Tips

• Always refer to manufacturer data sheets for pressure ratings.

• Use engineering calculations to verify suitability.

• Consult industry standards and codes for compliance.

• Consider future expansion or modifications.

Summary Table of Common Stainless Steel Pipe Schedules

Nominal

Pipe Size
Schedule 40 Schedule 80

Schedule

160
XXS

1/2" Yes Yes No No

1" Yes Yes No No

2" Yes Yes Yes No

4" Yes Yes Yes Yes

6" Yes Yes Yes Yes

Note: Availability may vary based on manufacturer and material grade.

Conclusion

Understanding stainless steel pipe schedules is vital for designing safe, efficient, and cost-effective 

piping systems. By comprehending the relationship between wall thickness, pressure ratings, and



material properties, engineers and procurement specialists can make informed decisions tailored to

their specific applications.

Always adhere to industry standards, perform accurate calculations, and consult with manufacturers to

ensure the selected pipe meets all operational requirements. With this knowledge, you are better

equipped to navigate the complexities of stainless steel piping and optimize your projects for success.
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This guide is intended for informational purposes and should be used in conjunction with professional

engineering advice and standards compliance.
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