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High-Strength Fasteners: Expert Guide to Grades and

Material Selection

July 21, 2026 -Nigen

Key Takeaways
118 - Hex Bolt — GB[JT 6173 []1SO 8675 (Series 057) — GB[IT 6173 [JIS
118 - Hex Bolt — GB[] T 6173 [] ISO 8675 (Series
057) — GB[ T 6173 ] I1SO 8675

e High-strength fasteners are defined by mechanical
properties such as tensile strength, yield strength, and
hardness, classified under ISO property classes or SAE
grades.

e Common metric grades include 8.8, 10.9, and 12.9; common
inch grades are Grade 5 and Grade 8, each suited to

different load requirements.
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e Material selection balances strength with corrosion
resistance; alloy steels offer the highest strength, while
stainless steels provide protection in corrosive

environments.

e Always verify fastener conformity to standards like ISO 898-1

or ASTM A354 to ensure safety and reliability.

e Customization and large-volume supply are standard for B2B
procurement, with MOQ and lead time dependent on size

and grade.

Understanding High-Strength Fasteners for
Industrial Applications

Wire Rope Clip (U-Bolt) — ISO - DIN (Series 157) — ISO - DIN
Wire Rope Clip (U-Bolt) — ISO - DIN (Series 157) — ISO -

DIN

When specifying fasteners for structural steelwork, heavy
machinery, or high-vibration equipment, the difference between a
standard bolt and a properly graded high-strength fastener
determines joint reliability. This guide outlines essential grades,

materials, and selection criteria for high strength fasteners and
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heavy duty fasteners used in demanding B2B environments.
Understanding these parameters helps procurement teams and
engineers ensure joint integrity, avoid costly failures, and meet

regulatory requirements.
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GRADES?



https://www.youtube.com/watch?v=26fU7qM-pGc
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Strongest Bolt? Grades Explained & Dyno Tested For Science — by Torque Test

Channel on YouTube

Our lifetime of *TOOL RANKINGS* https://torquetestchannel.etsy.com A Grade 8 assortment:
https://amzn.to/3Cu6sq3 or Metricu00a0...

Specification Overview

Diameter and thread sizes: Metric diameters commonly range
from M6 to M36, with inch-series sizes from 1/4” to 1-1/2". Larger or

non-standard diameters can be produced on request.

Thread pitch: Coarse (standard) and fine threads are available per
ISO 724 and ASME B1.1. Fine threads provide better vibration

resistance and are often specified in dynamic load applications.

Lengths: Standard lengths typically span 16 mm to 300 mm in
metric. Longer grip lengths and custom lengths are available to

match specific joint thicknesses.

Head and drive types: Hex head

(https://engineeringhardware.com/fastener/cad-svg-001-hexbolt/),

heavy hex, socket cap, and flanged head configurations optimize
load distribution and installation clearance. Drive styles include

external hex, internal hex (Allen), and Torx for high-torque


https://www.youtube.com/watch?v=26fU7qM-pGc
https://engineeringhardware.com/fastener/cad-svg-001-hexbolt/
https://engineeringhardware.com/fastener/cad-svg-001-hexbolt/
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applications.

Material grades and property classes: Common SAE grades
include J429 Grade 5 (medium carbon steel, quenched and
tempered) and Grade 8 (alloy steel, higher tensile strength). ASTM
A325 and A490 cover structural bolting. Metric property classes per
ISO 898-1 include 8.8, 10.9, and 12.9, which are tempered alloy
steels with increasing tensile strength. Corrosion-resistant stainless
fasteners are available in grades such as A2-70 (304) and A4-80

(316) for harsh environments.

Surface finish: Zinc plating (clear, yellow), hot-dip galvanizing,
oxide black, PTFE, Xylan, and Dacromet® are typical surface
treatments. Finishes influence corrosion resistance, thread fit, and

torque-tension behavior.

Variants and Model Differences

Product lines often include full-thread and partial-thread (grip)
variants. Partial-thread bolts are used where shear forces act on the
unthreaded shank. Coarse threads are standard for general
assembly, while fine threads suit thin-walled materials or high-

vibration joints. Head styles vary: heavy hex heads provide a larger
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bearing surface for structural steel; socket cap heads allow
compact assembly in machinery. Some high-strength fasteners are
supplied as matched assemblies with nuts and washers, or with

pre-applied thread-locking patches to resist loosening.

Typical Applications and Buyer Scenarios

These fasteners are deployed in construction (steel frameworks,
cranes, bridge connections), heavy machinery (mining equipment,
earthmoving vehicles), automotive (engine, chassis, drivetrain),
energy (wind turbines, oil & gas flanges), and general MRO
operations. Load cases include high tensile, shear, and fatigue,
where material grade and heat treatment are critical for

performance under cyclic stress.

Customization and Branding Options

Manufacturers can accommodate special dimensional
requirements, such as non-standard lengths, reduced body
diameters, or under-head fillets. Custom coatings and platings—Ilike
Geomet® for extreme corrosion protection—are available. Head
marking with your logo, grade symbol, or traceability codes ensures

brand consistency and inventory control. Packaging can be tailored
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to your needs: bulk cartons, palletized loads, or retail-ready boxes

with custom labels and barcodes.

Ordering Parameters

Minimum order quantities (MOQs) vary by diameter and grade,
typically starting from a few thousand pieces for stock sizes.
Custom or large-diameter items may have higher MOQs. Lead times
for in-stock items range from a few days to a couple of weeks;
custom production generally requires 4-8 weeks or longer,
depending on complexity and capacity. Packaging options include
bulk bins, wooden pallets, and branded boxes, with sea- or air-

ready consolidation for export.

Request a Tailored Quote

To receive a quote matched to your specifications, send your
drawings, material requirements, and target volumes. Our
engineering team can assist with grade selection, coating
recommendations, and compliance documentation for your high-

strength fastener requirements.
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Understanding High-Strength Fastener
Grades

Selecting the correct high-strength fastener begins with
understanding the grading systems that define mechanical
properties. Two primary systems are used globally: ISO property
classes for metric fasteners and SAE/ASTM grades for inch
fasteners. Both systems designate tensile strength, yield strength,

and hardness ranges, ensuring consistent performance under load.

ISO Property Class 8.8: Medium carbon steel, quenched and
tempered. Typical tensile strength 800 MPa, yield 640 MPa.
Common in general machinery.

e ISO Property Class 10.9: Alloy steel, heat treated. Tensile
strength approx. 1040 MPa, yield 940 MPa. Used in automotive
and structural applications.

e ISO Property Class 12.9: High-alloy steel, quenched and
tempered. Tensile strength ~1220 MPa, yield 1100 MPa. For
critical, high-load joints.

o SAE Grade 5: Medium carbon steel, heat treated. Tensile

strength around 120,000 psi (830 MPa). Suitable for moderate

heavy-duty use.
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e SAE Grade 8: Medium carbon alloy steel, quenched and
tempered. Tensile ~150,000 psi (1040 MPa). Preferred for

demanding applications like off-highway equipment.

For a detailed explanation of property class designations, see our

reference on Bolt Property Classes — ISO 898-1

(https://engineeringhardware.com/fastener/bolt-property-classes/).

Material Selection for High-Strength
Fasteners

Material composition directly influences fastener strength, ductility,
and corrosion resistance. Common materials include carbon steel,
alloy steel, and stainless steel, each suited to different operating

conditions.

Carbon Steel

Used for property classes 8.8 and SAE Grade 5, carbon steel
provides a good balance of strength and cost. Heat treatment
(quench and temper) refines the grain structure to achieve the

required mechanical properties.
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Alloy Steel

Alloying elements such as chromium, molybdenum, and nickel
increase hardenability and allow higher strength levels (10.9, 12.9,
Grade 8). These fasteners are often specified for high-temperature

or high-vibration environments.

Stainless Steel

For corrosive environments, stainless steel grades like A2 (304) and
A4 (316) offer strength combined with oxidation resistance. While
their tensile strengths are lower than alloy steels (typically 500-700
MPa), they are essential in food processing, marine, and chemical
plants. Note that high-strength stainless variants (e.qg.,

precipitation-hardening grades) exist for specialized applications.

Key Facts: High-Strength Fastener Grades
and Materials

e Metric property classes (8.8, 10.9, 12.9) define minimum
tensile and yield strengths in MPa.

e Inch grades (Grade 5, Grade 8) specify strength in psi; Grade 8
is the highest common SAE grade.
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e Fastener strength is achieved through controlled heat
treatment—typically quench and temper—of medium carbon or
alloy steel.

e Environmental factors like temperature, humidity, and
chemical exposure dictate the choice between carbon steel,
alloy steel, or stainless steel.

e Compliance with standards such as ISO 898-1, ASTM A354, or

DIN EN 20898 ensures traceability and reliable performance.

Selection Criteria at a Glance

Consolidated Overview of High-Strength Fastener

Specifications and Options
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Aspect Details

Available Metric diameters M3 to M36+; inch sizes 1/4” to 1-1/2” and

Dimensions larger; lengths from short to over 500 mm

Common 8.8, 10.9, 12.9 (ISO); Grade 5, Grade 8 (SAE); A2-70, A4-80

Grades (stainless)

Typical Carbon steel, alloy steel (Cr-Mo, Cr-Ni), stainless steel (304,

Materials 316)

Surface Zinc plating, hot-dip galvanizing, Dacromet, black oxide, plain

Finishes

Applications Construction, heavy machinery, automotive, oil & gas, structural
steelwork

Custom Special lengths, thread forms, head marking, coatings,

Options packaging

Ordering MOQ typically a few thousand pieces for stock sizes; custom

Parameters MOQ varies. Lead times: stock items days-weeks; custom

production 4-8 weeks.
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To discuss your project’s specific high-strength fastener needs,
contact our engineering team with your drawings and target
volumes. We provide material certification, coating

recommendations, and full compliance documentation.

Frequently Asked Questions

What defines a fastener as 'high-strength'?

High-strength fasteners are those with a minimum tensile strength
exceeding 800 MPa (or 120,000 psi). In metric, property class 8.8
and above are considered high-strength; for inch fasteners, SAE
Grade 5 and higher qualify. They undergo controlled heat

treatment to achieve these properties.

How do | choose between property class 8.8 and 12.9?

Class 8.8 fasteners offer adequate strength for many general
machinery and structural applications with good ductility. Class
12.9 provides higher tensile and yield strengths but with reduced
ductility and greater notch sensitivity, so it is selected when higher

clamping loads are needed and can be accommodated by the joint
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design.

What is the difference between Grade 5 and Grade 8
bolts?

Grade 5 bolts are medium carbon steel, quenched and tempered,
with a tensile strength around 120,000 psi. Grade 8 bolts are
medium carbon alloy steel, also heat treated, with tensile strength
about 150,000 psi. Grade 8 is stronger and harder but less ductile,

making it suitable for more demanding connections.

Can stainless steel be high-strength?

Standard austenitic stainless steels (e.g., A2/304, A4/316) typically
have tensile strengths between 500 and 700 MPa. For higher
strengths, precipitation-hardening stainless grades or duplex
grades are available, offering strengths comparable to alloy steels
but at higher cost. Selection depends on the required corrosion

resistance and strength.

What surface finish should | specify for high-strength

fasteners?
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Common finishes include zinc plating for moderate corrosion
protection, hot-dip galvanizing for harsh outdoor environments,
and Dacromet for high-temperature or chemical exposure. Finish
selection must consider the risk of hydrogen embrittlement in high-

strength parts; baking after plating is often required.
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