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Key Takeaways

112 - Nylon Insert Hex Lock Nut (Type 2) — GB[JT 6182 []1SO 10513 (Series 051) — GB[JT 6182 [JI1SO 10513

e Metric fastener torque is an indirect measure of bolt tension; friction conditions can alter required torque by 20-40%.

Property class (8.8, 10.9, 12.9 for steel; A2-70, A4-80 for stainless) dictates allowable preload and torque limits.

Coarse threads are assembly-friendly, fine threads provide higher preload per torque and better vibration resistance.
e Prevailing torque lock nuts require adding running torque to the seating torque during assembly.

o Always validate torque values with joint-specific testing and maintain calibrated tools per ISO 6789-2.

Torque control turns a simple bolt into a predictable clamp load that resists
vibration, thermal cycles, and impact.

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

The Application and Constraints That Drive Torque Precision

When a bolted joint carries dynamic loads—such as on a motor mount subject to continuous vibration, or a flange exposed to
temperature swings—the difference between a secure assembly and a field failure often comes down to tightening torque. In these
settings, under-tightening allows joint movement and fatigue; over-tightening risks thread stripping or bolt yield. The operating
environment adds further demands: outdoor installations require corrosion-resistant coatings that alter friction, automated
assembly lines need repeatable torque sequences, and critical joints must meet traceable quality standards like ISO 9001 or IATF
16949. The target is always the same: achieve a specific preload that keeps the clamp force within the design envelope for the life

of the product.


https://engineeringhardware.com/
https://engineeringhardware.com/blog/
https://engineeringhardware.com/fastener/cad-svg-047-nylocnut/

@

ENGINEERING

LLe,
CALCULATE

BOLT TIGHTENING

'I'O? lE

» Watch video: https://www.youtube.com/watch?v=0vSFTiMICPo

How a Metric Fastener Torque Chart Supports the Requirement

A structured metric fastener torque chart bridges the gap between a chosen bolt property class—such as 8.8, 10.9, or 12.9 per ISO
898-1—and the installation torque needed to generate the required tension. The chart relates nominal diameter (M6, M8, M10,
etc.), thread pitch (coarse or fine), and material grade to a recommended torque range, typically in Newton-meters (Nm). Because
torque is an indirect measure of preload, the values assume a certain friction coefficient; a note on lubrication condition (dry, lightly
oiled, or lubricated) is essential. For a B2B buyer, the chart serves as a starting point for specifying the correct fastener and
installation tool, reducing the trial-and-error that can lead to costly joint testing or warranty issues. It also allows comparison across

DIN and ASTM standards, ensuring that a metric assembly meets North American or European compliance requirements.

Selection Criteria That Influence Torque Recommendations

The torque value alone is meaningless without accounting for the variables that affect the torque-tension relationship. Key

selection criteria include:

e Property class / grade: Higher-strength classes (10.9, 12.9) allow higher preloads; the torque chart reflects this with distinct
columns for each class.
 Material and coating: Zinc flake, hot-dip galvanizing, or stainless steel (A2-70, A4-80) changes the thread friction. A

lubricated zinc-coated bolt may require 20-30% less torque than a dry plain finish to reach the same preload.
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« Thread engagement: Adequate length of engagement in the nut or tapped hole prevents stripping. Torque charts often
assume full-depth engagement; if thread depth is limited, a lower torque may be necessary.

e Locking method: Prevailing-torque lock nuts, nylon inserts, or thread locking compounds add breakaway torque that must be
accounted for in the assembly sequence—typically added to the seating torque stated on the chart.

o Compliance: For regulated industries, the torque chart should align with recognized standards (e.g., VDI 2230 for bolted joint

calculations, or ASME PCC-1 for pressure boundary flange joints) to support audit trails.

A Realistic Project Scenario: Conveyor Motor Mount Assembly

Imagine a production line where a maintenance team replaces a 15 kW motor on a belt conveyor. The mounting bracket uses four
M16 x 2.0 bolts, property class 8.8, zinc-plated and lightly oiled. The OEM manual calls for a clamp load of roughly 85 kN per bolt.
Without a torque chart, the technicians might guess with an impact wrench—a recipe for uneven preload and eventual loosening.
By referencing a recognized metric fastener torque chart, they find that an M16-8.8 bolt with light oil typically requires about 210
Nm to achieve the desired preload. They calibrate a torque wrench, tighten in a crisscross pattern, and record the values for the
maintenance log. Six months later, vibration monitoring shows no shift in joint integrity. This scenario illustrates how a reliable

torque reference directly prevents unplanned downtime.

What to Plan For: Sizing, Torque/Preload, Integration, and Logistics

Integrating a torque chart into your operation involves more than printing a table. On the engineering side, confirm that the
selected bolt diameter and grade are capable of handling the required preload without exceeding yield strength—use the chart’s
proof load or yield strength columns to cross-check. Plan for the torque wrench or controlled tooling: hydraulic wrenches for large
diameters, digital transducers for traceability, or angle monitoring where torque-angle methodology replaces simple torque control.
In @ multi-site operation, ensure the same chart version is used globally to avoid discrepancies between metric and imperial
standards. From a logistics standpoint, work with a supplier that can provide torque-test certification for critical batches, especially
for high-temperature or safety-critical applications. Calibration schedules, tool maintenance, and training on tightening sequences

are operational prerequisites that turn the torque chart into a reliable quality assurance tool, not just a reference document.

Discuss Your Project Requirements

Every application brings its own variables—friction, access, assembly speed, and regulatory demands. If you are specifying
fasteners for a new product, troubleshooting joint failures, or scaling a production line, we invite you to contact our engineering
team. Share your assembly parameters and target clamp load; we can help interpret the torque chart, suggest suitable fastener

finishes and locking methods, and provide product options that match your torque envelope and supply chain needs.

Key Facts for Metric Fastener Torque Specifications

Reliable metric fastener torque values depend on more than thread diameter and property class. The torque-tension relationship is
fundamentally governed by friction in the threads and under the bearing surface. Even small variations in surface condition—dry,
lightly oiled, or coated—can shift the required tightening torque by 20-40% to achieve the same clamp load. For production

assemblies, always derive target torque from joint-specific testing or validated guidelines aligned with ISO 898-1 or ISO 3506 for
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stainless steels. Below is a summary every procurement and quality team should have on hand.

Torque is indirect: It measures input turning force, not the resulting bolt tension. Preload depends on the nut factor (K), which

changes with lubrication and surface finish.

Property class sets the proof load: Class 8.8, 10.9, and 12.9 steels each have distinct yield and proof strengths, directly

affecting allowable clamp load.

Coarse vs. fine pitch: Fine-pitch threads develop slightly higher preload for a given torque and are less prone to vibrational

loosening, but coarse threads are more tolerant of assembly speed and coating thickness.

Prevailing torque lock nuts: All-metal or nylon insert lock nuts add running torque that must be accounted for; total applied
torque = seating torque + prevailing torque.

Calibration matters: Even with a precise chart, inaccurate tooling negates the values. Routine torque wrench calibration to

ISO 6789-2 is an operational prerequisite.

Comparing Fastener Attributes for Torque-Critical Joints

When specifying a metric fastener for a joint that must hit a narrow torque window, evaluate these comparable attributes across

supplier options:

Int

tig

Thread size and pitch: M6 x 1.0, M8 x 1.25, M10 x 1.5, M12 x 1.75 for coarse series; fine-pitch variants like M10 x 1.25

available where higher preload per torque is needed.

Property class / grade: 8.8 (medium carbon steel, quenched and tempered), 10.9 (alloy steel, higher strength), A2-70 / A4-80
(austenitic stainless). Match to clamp load requirements and environmental exposure.

Material and coating: Carbon steel with zinc flake, hot-dip galvanized, or zinc-nickel; stainless steel passivated. Coatings
drastically alter the friction coefficient—hot-dip galvanizing typically requires a lower K factor.

Head and drive type: Hexagon head, hexagon socket, or Torx drive influence the achievable torque before cam-out. For high
torque on small diameters, Torx or internal hex drives transmit torque more reliably.

Dimensional standard and tolerance: Conformance to ISO 4014 /4017, DIN 931/ 933, or ASTM A325M ensures predictable

stress areas and thread engagement lengths. Thread tolerance class 6g/6H is standard for commercial fasteners.

Lot traceability and testing: Full mill test reports per EN 10204 3.1 confirm mechanical properties and heat treatment. For

critical applications, request torque-tension testing on actual production samples with the intended lubricant.

Standard and Material References for Reliable Tightening

ernational standards form the backbone of any metric torque chart. For property class 8.8 and 10.9 carbon steel bolts, the

htening torque reference — ISO 898 provides calculated torque values based on 90% of the proof load and nominal friction

conditions. For stainless steel fasteners, ISO 3506-1 defines strength grades, while VDI 2230 offers a more rigorous analytical

ap

proach for bolted joint design where safety factors must be validated. In structural applications, EN 14399-2 mandates

systematic tightening by the torque method with pre-qualified assemblies. Regions like Europe often require CE marking under EN

15

048 for non-preloaded structural bolts. When sourcing, confirm the supplier can provide certificates demonstrating compliance to

the relevant standard for both the fastener and the coating system, because mixed batches from different platers can introduce

un

known friction scatter.
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Overview of torque factors and standard references

Aspect Key Consideration Typical Standard
Torque-preload relationship Friction under head and threads; K factor ISO 16047

Mechanical properties (steel) Proof load, yield, tensile strength by class ISO 898-1

Stainless steel fasteners Grades A2, A4 and their property classes ISO 3506-1

Surface coatings Zinc flake, galvanizing, lubricants ISO 10683, ASTM F1137
Testing for torque coefficient Bolt-nut assembly test per lot ISO 16047, EN 14399-2
Tool calibration Torque wrench accuracy ISO 6789-2

Request a custom torque recommendation for your joint. Send your assembly parameters, material specifications, and any specific
tightening constraints to our engineering team. We will help you translate the torque chart into a production-ready tightening

specification tailored to the fasteners you actually source.

Frequently Asked Questions

How do | choose the right torque for a metric Class 10.9 bolt?

Start with the tightening torque reference in ISO 898-1 for the thread size and pitch, assuming a standard friction coefficient. Adjust
the torque value if the bolt is lubricated or coated: a typical dry zinc-plated bolt may use a K factor near 0.20, while heavily
lubricated threads can drop to 0.12-0.15. Always verify through sample testing with the actual coating and mating material used in

production.

What is the difference between coarse and fine metric threads for torque?

Fine-pitch metric threads have a smaller thread angle effect, which can generate slightly higher preload for the same applied
torque. They also provide better resistance to vibration loosening. However, coarse threads are less sensitive to thread damage
and coating build-up, making them more forgiving in high-volume assembly. The choice should balance assembly conditions and

joint performance requirements.

Can | use the same torque chart for stainless steel and carbon steel bolts?
No. Stainless steel fasteners have lower yield strength and higher ductility than carbon steel grades, and they are more prone to
galling under high torque. Use torque values specifically derived for stainless steel grades per ISO 3506. Additionally, a lubricant or

anti-seize compound is often necessary to prevent thread seizure, which further reduces the required torque.

How do zinc flake coatings affect tightening torque?

Zinc flake coatings typically provide a consistent, low friction coefficient compared to hot-dip galvanizing. This often results in a
lower K factor, meaning you can achieve the same clamp load with less torque. However, the exact friction coefficient depends on
the topcoat and lubrication; always request the coating supplier’s friction data or conduct direct testing to adjust your torque

specification.

What should | do if my torque chart values are not achieving the required clamp load?
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First, verify the torque wrench calibration. If the tool is accurate, the mismatch is usually due to a different friction condition than
the chart assumes. Measure the actual torque-tension relationship on a sample batch using a load cell or ultrasonic bolt stretch.
Then adjust the torque value proportionally. For critical joints, periodic lot testing of fasteners and production audits are

recommended to catch coating or material changes.
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