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

High-strength fasteners are defined by their material grade
and property class, with common metric classes being 8.8,
10.9, and 12.9.

Selection involves matching the fastener's tensile and yield
strength to the application's load requirements and
environmental conditions.
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Surface treatments such as zinc plating, hot-dip galvanizing,
and PTFE coatings are available to enhance corrosion
resistance.

Reliable suppliers provide material certificates (EN 10204
Type 3.1) and quality inspection reports with each shipment.

Customization in dimensions, coatings, and head markings
supports specific assembly and branding needs.

Why High-Strength Fasteners Are Essential
for Critical Assemblies

097 - Lifting Eye Bolt — GB／T 825 ／ DIN 580 (Series 036) — GB／T 825 ／ DIN 580
097 – Lifting Eye Bolt — GB／ T 825 ／  DIN 580 (Series 036)
— GB／ T 825 ／  DIN 580

When specifying bolted joints for heavy machinery, structural
frames, or high-vibration installations, standard fasteners can fail
under sustained loads or fatigue. High-strength fasteners deliver
the tensile capacity, shear resistance, and preload reliability
required to prevent joint loosening and structural failure in
demanding environments. For procurement and engineering teams,
selecting the correct grade and material is a risk-mitigation
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exercise, not merely a line-item decision. These fasteners are
defined by minimum tensile strengths typically exceeding 800 MPa
(for metric property classes 8.8 and above) or 120,000 psi (for inch-
based grades), enabling their use in bridges, mining equipment,
offshore platforms, and power generation systems.
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(https://www.youtube.com/watch?v=26fU7qM-pGc)

(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…

► Watch video: https://www.youtube.com/watch?v=26fU7qM-pGc (https://www.youtube.com/watch?v=26fU7qM-pGc)

Specification Overview

Diameters / thread sizes: Common metric diameters from
M6 to M64, inch sizes from 1/4″ to 2-1/2″; custom diameters
can be produced as forgings or machined from bar.
Thread pitch: Coarse threads (UNC / metric coarse) for
general use, fine threads (UNF / metric fine) for higher preload
accuracy and vibration resistance; extra fine series for thin-wall
or hollow sections.
Lengths: Standard lengths from 20 mm to 600 mm (3/4″ to
24″). Fully threaded rods and studs are available up to several
meters for anchor bolt or tie-rod applications.
Head / drive types: Heavy hex heads for structural bolting
(per ISO 4014/4017, ASME B18.2.1), socket heads for limited
clearance, and 12-point flanged heads for high-torque
aerospace-style joints.
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Material grades: Carbon steel in property classes 8.8 and
10.9 (ISO 898-1) or Grades 5 and 8 (SAE J429); alloy steel in
12.9 (ISO) and Grade 9 or ASTM A574; stainless steels A2-70
and A4-80 for corrosion resistance; precipitation-hardening
grades (e.g., 17-4PH) for strength plus corrosion resistance.
Property class / tensile strength: Yield and tensile
strengths per the relevant standard; 10.9 and Grade 8 are
standard for preloaded structural joints; 12.9 offers maximum
static strength but requires strict process controls to avoid
hydrogen embrittlement.
Surface finish: Zinc electroplating (with hydrogen de-
embrittlement), hot-dip galvanizing for atmospheric corrosion,
Geomet/zinc flake coatings for high corrosion resistance
without hydrogen risk, and Xylan or PTFE coatings for chemical
resistance or controlled friction coefficients.

Variants and How They Differ

Heavy-duty assemblies often require more than a simple hex bolt.
Thread configuration is a primary differentiator: partially

threaded bolts position the unthreaded shank in the shear plane,
improving fatigue life and joint stiffness. Fully threaded bolts

and set screws are common when grip length is short or when
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threads must bear directly in a tapped hole. For studs and threaded
rods, continuous thread allows double-nut tensioning and elongates
the clamping length. Coarse threads assemble faster and tolerate
rougher surface conditions; fine threads provide finer preload
control and higher tensile stress area for a given diameter.

Head styles also affect performance: flanged heads eliminate
separate washers, simplifying assembly and distributing bearing
stress; 12-point heads allow smaller wrench envelopes and higher
torque transfer than standard hex heads. For extremely heavy-duty
fasteners, such as those used in ship engines or forging presses,
hot-forged bolt heads with controlled fillet radii reduce notch
sensitivity. Socket-head cap screws in alloy steel (usually ASTM
A574) offer very high strength in compact envelopes for machine
tools and molds.

Typical Applications and Buyer Scenarios

High-strength fasteners are specified across a range of industries
and joint types:

Structural steel connection: Preloaded bolts per EN 14399
or RCSC specifications for slip-critical joints in bridges and high-
rise buildings. Typically 10.9 or A325/A490, hot-dip galvanized.
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Heavy equipment and mining: Truck chassis, excavator
booms, crusher frames—applications with heavy shock loads
and vibration where Grade 8 or 12.9 flange bolts reduce
maintenance.
Pressure vessels and flanges: High-temperature service
requires alloy steel studs (ASTM A193 Gr B7, B16) with
controlled-yield and relaxation resistance up to 500°C.
Wind turbines and renewable energy: Tower flange bolts
(M36–M64, 10.9) must withstand extreme fatigue cycles; often
coated with Geomet for corrosion protection in offshore
environments.
Rail and infrastructure: Rail clips and fishplate bolts require
resilience and high tensile strength (Grade 8.8 or 10.9) with
specific coatings for electrical insulation or corrosion.

The choice between property classes often hinges on whether the
joint is designed to slip-critical or bearing-type criteria, and whether
the loading is predominantly static or cyclic. Heavy-duty fasteners
in fatigue-prone areas benefit from careful thread-root radius
manufacturing to reduce stress concentration.
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Customization and Branding Options

Beyond standard catalog sizes, high-strength fasteners can be
manufactured to custom specifications:

Special dimensions: Non-standard diameters, under-head
lengths, or thread lengths per your drawing.
Head marking: Your company’s logo, material grade
identifier, or traceability lot code stamped on the head for
quality tracking.
Surface treatments: Custom friction coefficient for
controlled-torque assembly, anti-seize topcoats, or color-coded
patches.
Locking features: Pre-applied thread locking adhesives (e.g.,
nylon, micro-encapsulated), prevailing torque

(https://engineeringhardware.com/fastener/cad-svg-047-

nylocnut/) features, or captive washer assemblies.
Packaging: Bulk packaging in heavy-duty cartons with VCI
protection, vacuum-sealed for long-term storage, or kitted with
mating nuts and washers per assembly sequence.
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Ordering Parameters

As a manufacturer, we structure production around your annual
volumes and project timelines. Typical minimum order quantities
start at around 1,000 pieces for standard sizes; smaller runs can be
accommodated for custom fasteners with tooling investment.
Standard production lead times are 4–8 weeks, with express
options for urgent breakdown replacements. Packaging can be
specified in standard export cartons, pallets with heat-treated wood
for international shipments, or custom-reel packaging for automatic
feeders. We also offer full documentation packages including
material certificates (EN 10204 Type 3.1 or 3.2), inspection reports,
and compliance with ROHS or REACH.

Request a Quote Tailored to Your Project

To receive a detailed price and delivery proposal, please send your
specifications, drawings, and applicable standards to our
engineering team. We will evaluate the technical requirements and
provide a commercial offer matched to your assembly conditions
and quality system.
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How to Select the Right High-Strength
Fastener Grade

Selecting a high-strength fastener begins with matching the
material grade and property class to the application’s mechanical
load, environmental exposure, and assembly method. The decision
directly impacts joint integrity, safety margins, and long-term
maintenance costs. The following criteria provide a systematic
approach for B2B buyers and engineers.

Material Grades: Carbon steel, alloy steel, stainless steel
(304/316), and specialty alloys (e.g., Inconel, Monel) each offer
distinct strength-to-corrosion profiles.
Property Classes: Metric classes 8.8, 10.9, 12.9 and inch-
based grades 5, 8, ASTM A325, B7 define minimum tensile and
yield strengths.
Surface Finishes: Choose from zinc plating, hot-dip
galvanizing, PTFE, black oxide, or Dacromet based on corrosion
resistance and friction requirements.
Standards Compliance: Verify conformity to ISO 898-1, ASTM
A325/A490, ASME B18.2.1, or DIN 931/933 as dictated by
regional regulations.
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Supplier Documentation: Require EN 10204 Type 3.1
material certificates, inspection reports, and environmental
compliance (ROHS/REACH) for traceability.

Material Grades and Property Classes

High-strength fasteners derive their performance from carefully
selected raw materials and controlled heat-treatment processes.
For metric applications, the most common bolt property classes

(https://engineeringhardware.com/fastener/bolt-property-classes/) are
8.8 (medium carbon steel), 10.9 (alloy steel), and 12.9 (high-alloy
steel). Class 8.8 offers a tensile strength of approximately 800 MPa,
suitable for general machinery; class 10.9 (≈1,000 MPa) is typical
for automotive powertrain and structural connections; class 12.9
(≈1,200 MPa) serves in high-stress assemblies like engine cylinder
heads and heavy equipment joints. Inch grades follow SAE J429:
Grade 5 (medium carbon steel, 120,000 psi tensile) and Grade 8
(alloy steel, 150,000 psi) are widely used in North American
construction and agricultural machinery. For pressure vessels and
high-temperature piping, ASTM A193 Grade B7 (4140 alloy steel) is
standard. Stainless steel grades A2-70 (304) and A4-80 (316)
combine moderate strength with superior corrosion resistance for
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marine and chemical environments.

Surface Finishes and Corrosion Protection

Surface treatments extend service life and maintain preload in
challenging conditions. Common options include:

Zinc Plating: Cost-effective for indoor use; available with
clear, yellow, or black passivation.
Hot-Dip Galvanizing: Thick zinc layer for outdoor structural
steel; can require over-tapping of nuts to accommodate
coating thickness.
PTFE Coating: Provides consistent friction control and
corrosion protection; often specified for automotive engines
and hydraulic systems.
Dacromet / Geomet: Water-based zinc-aluminum flake
coating offering excellent salt spray resistance without
hydrogen embrittlement risk—critical for high-strength
fasteners above 1,000 MPa tensile strength.
Black Oxide: Mild corrosion resistance with a matte finish;
often used with oil or wax for moderate environments.
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Specifying the right finish requires evaluating the fastener’s base
metal, installation torque, and exposure to chemicals, salt, or
temperature extremes.

Quality Assurance and Compliance
Documentation

For industrial procurement, quality assurance goes beyond
dimensional checks. Reputable suppliers provide material
certificates per EN 10204 Type 3.1 or 3.2, confirming chemical
composition and mechanical properties from the specific heat lot.
Additional documentation may include Rockwell or Vickers hardness
test reports, proof load testing data, and surface finish thickness
measurements. For regulated industries, request third-party
inspection (e.g., TÜV, LRQA) and certifications like PPAP (Production
Part Approval Process) or IMDS (International Material Data
System). Packaging is done in export-grade cartons with lot
traceability labels, and pallets use heat-treated wood compliant
with ISPM 15 for international shipments.
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Sourcing Considerations for OEM Buyers

Partnering with a specialized manufacturer streamlines the supply
chain. Look for suppliers offering in-house tooling design, heat
treatment, and coating capabilities to reduce lead times and ensure
consistency. Standard manufacturing ranges from M3 to M36
threads, with coarse and fine pitch options, and lengths from 10
mm to 300 mm—custom dimensions up to 500 mm are possible
with longer lead times. For repetitive orders, kanban or blanket
order agreements can stabilize pricing and inventory levels. Typical
minimum order quantities start at 1,000 pieces for standard sizes,
with lower MOQs for custom items after tooling investment.
Standard production lead times are 4–8 weeks, with express
options available for urgent breakdown replacements.

Consolidated Overview of High-Strength Fastener Selection

Criteria
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Aspect Details

Material Grades Carbon steel, alloy steel, stainless steel (304/316),

superalloys

Property Classes Metric: 8.8, 10.9, 12.9; Inch: Grade 5, Grade 8, ASTM A325,

B7

Thread Sizes Typically M3–M36, coarse & fine pitch; custom up to 500 mm

length

Surface Finishes Zinc plating, hot-dip galvanizing, PTFE, Dacromet, black

oxide

Typical

Applications

Structural steel, automotive powertrain, heavy equipment,

pressure vessels

Ordering MOQ Standard fasteners approx. 1,000 pcs; custom orders

negotiable

Lead Time Standard production 4–8 weeks; express options available

Customization Special dimensions, coatings, head markings, packaging
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To receive a detailed quote tailored to your assembly requirements,
please send your technical specifications, required standards, and
target volumes to our engineering team. We will evaluate the
application and provide a comprehensive proposal including
material options, lead times, and compliance documentation.

Frequently Asked Questions

High-strength fasteners are categorized by material grade and

property class. For metric fasteners, the most common classes are

8.8 (medium carbon steel), 10.9 (alloy steel), and 12.9 (high-alloy

steel), each offering progressively higher tensile strengths. In inch-

based systems, SAE Grade 5 and Grade 8 are widely used, while

ASTM A325 and A490 cover structural bolting.

What are the different grades of high-strength

fasteners?–

How do I choose between Grade 8 and Grade 10.9 bolts?

–
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Grade 8 (SAE) and 10.9 (metric) are roughly equivalent in strength,

both being alloy steel heat-treated fasteners. The choice depends

on the design standard in use—imperial or metric—and regional

engineering practices. Both offer tensile strengths around 150,000

psi (1,000 MPa) and are suitable for demanding applications in

machinery and construction.

For corrosive environments, hot-dip galvanizing provides a thick

zinc barrier ideal for outdoor structures. For fasteners requiring

precise torque-tension relationships, Dacromet or Geomet coatings

offer excellent corrosion resistance without hydrogen

embrittlement risk. In marine or chemical settings, stainless steel

grades A4-80 (316) are preferred for their inherent corrosion

resistance.

What surface treatments are best for high-strength

fasteners in corrosive environments?–

Hydrogen embrittlement is a critical risk for high-strength fasteners

(typically above 1,000 MPa tensile strength) where atomic

How does hydrogen embrittlement affect high-strength

fasteners?–
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hydrogen absorbed during plating or corrosion can cause brittle

fracture under stress. To mitigate this, specify coatings like

Dacromet that avoid hydrogen introduction, or ensure post-plating

baking (de-embrittlement) is performed per ISO 4042 or ASTM

B850.

Structural applications often require material certificates per EN

10204 Type 3.1 or 3.2, verifying chemical and mechanical

properties. In North America, ASTM A325 and A490 bolts need

documentation of rotational capacity testing and manufacturer

certification. For regulated industries, additional third-party

inspection reports, PPAP documentation, and IMDS data may be

requested.

What certifications are required for high-strength

fasteners in structural applications?–
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