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Key Takeaways

120 - Hex Nut — GB／T 6170 ／ ISO 4032 (Series 059) — GB／T 6170 ／ ISO 4032
120 – Hex Nut — GB／ T 6170 ／  ISO 4032 (Series 059) — GB／ T 6170 ／  ISO 4032

Fastener dimensions are defined by major diameter, length, and thread pitch; all three must be verified for assembly reliability.

Diameter is measured across the outer threads with a micrometer for maximum accuracy, following ISO 4759-1 or equivalent.

Thread pitch is verified using a thread pitch gauge and compared to standards like ISO 724 or ASME B1.1.

All measurements are traceable to calibrated instruments and documented per ISO 9001 requirements.

Proper dimensional inspection ensures fit, clamping force, and functional performance in critical applications.

A Supplier’s Commitment to Dimensional Precision

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

A batch of M12×1.75 hex bolts sits on the inspection bench under calibrated lighting. The QC technician reaches for a certified

micrometer, not to check a single bolt, but to validate the entire production lot against a dimensional control plan. For industrial

buyers, dimensional accuracy is not a convenience—it is an engineering requirement. A few microns of deviation can cause

assembly failures, joint loosening, or warranty claims. Our quality system is built around ensuring every fastener that leaves the

facility meets the specified diameter, length, and thread pitch, lot after lot.
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► Watch video: https://www.youtube.com/watch?v=78R1QXL9ijM

How to Measure Screws & Bolts – US & Metric Sizing | Fasteners 101 — by Albany County Fasteners on YouTubeWhat DO all of these screw and

bolt sizes mean? In this video, we break down how screws & bolts are sized and how the USu00a0…

Quality Management System and Governing Standards

All inspection activities operate within a certified ISO 9001 quality management system. For automotive-grade fasteners, we

extend compliance to IATF 16949, which adds process-specific control requirements. Dimensional inspection procedures align with

the relevant product standards: ISO 898-1 for mechanical properties of carbon steel and alloy steel bolts, ASTM F606 for testing

methods, and ISO 4759-1 for tolerances. Thread geometry is verified per ISO 965 (metric) or ASME B1.1 (inch), ensuring

interchangeability. These frameworks define not only the acceptance criteria but also the frequency of sampling, gauge calibration

intervals, and the documentation required for full batch traceability.

Incoming Material Inspection: Starting with Raw Material Integrity

Dimensional quality begins with the incoming wire rod or bar stock. Before production release, each heat lot is sampled for

chemical composition using optical emission spectroscopy, and the mill certificate is reviewed against the purchase specification.

The wire diameter is measured with a laser micrometer to confirm it falls within the tolerance band required for the subsequent

cold heading or machining operation. Material with out-of-roundness or inconsistent diameter can produce fasteners with poor head

fill or variable thread geometry, so this first gate is strictly enforced.
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In-Process Inspection: Real-Time Dimensional Control

During production, in-line checks are configured to the specific fastener type. For threaded fasteners, thread ring gauges (GO/NO-

GO) are used at the forming or rolling station to verify pitch diameter and functional thread acceptance. Major diameter is

measured with a micrometer, and minor diameter is monitored with dedicated thread plugs or optical comparators for small sizes.

Length is checked with digital calipers or a custom fixture, following the appropriate rule: for hex head bolts, length is the distance

from under the head to the end; for countersunk fasteners, it is the overall length including the head. Thread pitch is confirmed

with a pitch micrometer or an optical profile projector, especially for fine-pitch or aerospace fasteners. Statistical process control

(SPC) charts track critical dimensions at defined intervals, enabling operators to adjust tooling before producing nonconforming

parts.

Final Inspection: Verifying Every Critical Dimension Before Shipment

After surface finishing, each lot undergoes a pre-shipment inspection based on an AQL sampling plan (typically level II, normal

inspection) unless a customer-specific plan is in place. The dimensional checklist includes: thread gauge acceptance (GO/NO-GO),

full length measurement against the drawing, shank diameter (if applicable), head height and width across flats, and thread runout.

For coated fasteners, coating thickness is measured with a magnetic or eddy-current gauge, and salt spray resistance is verified

per ASTM B117 or ISO 9227 to confirm the corrosion-protection layer does not alter critical dimensions. Mechanical testing—proof

load for finished bolts, hardness (Rockwell or Vickers), and, for lot qualifications, tensile or wedge tests—is performed on

statistically selected samples. All instruments are traceable to national standards, and the inspection report logs the actual values

obtained.

Documentation, Traceability, and Third-Party Support

A complete dimensional and material certificate (typically EN 10204 type 3.1) is provided as standard, linking each batch to the

heat number, production date, and inspection records. For projects requiring PPAP, we supply dimensional results, material certs, a

process flow diagram, and a control plan upon request. Full batch traceability is maintained from raw material receipt through final

shipment, enabling rapid root-cause analysis if a dimension ever falls out of specification. Third-party inspection by agencies such

as SGS, TÜV, or Bureau Veritas is supported during in-process and final inspection stages, with our team making all necessary

documentation and measurement facilities available.

Request Your Inspection Documentation

To evaluate our dimensional control process for your specific fastener requirements, request a sample inspection report or a quality

documentation package from our team.

How to Accurately Measure Fastener Diameter, Length, and Thread Pitch

Reliable fastener assembly begins with precise dimensional verification of the three defining measurements: major diameter,

overall length, and thread pitch. In a QC environment, these checks are performed with calibrated instruments and documented

against the applicable standard such as ISO 4759-1 or ASTM F1554. The following procedures ensure that every batch meets the

dimensional tolerances required for consistent fit and load-bearing performance.
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Measuring Major Diameter

The major diameter of an externally threaded fastener is the distance across the crests of the threads. For bolts and screws, it is

typically measured using a micrometer with an anvil wide enough to span at least one full thread profile. Calipers can be used for

approximate checks, but a micrometer provides the necessary accuracy for quality control, especially when verifying tolerances as

tight as class 4g6g per ISO 965-1. The measurement is taken perpendicular to the fastener axis at the unthreaded shank or, for

fully threaded parts, at the first full thread beyond the runout.

Tool accuracy: Micrometer resolution should be ≤ 0.01 mm; calibration records are maintained per ISO 9001.

Typical tolerance: Standards such as ISO 4759-1 define tolerances for common fastener sizes; for example, a nominal M10

bolt may have a major diameter tolerance of −0.2 mm to 0 mm depending on product grade.

Measurement frequency: In-process sampling checks are performed at set intervals defined in the control plan, with 100%

inspection for critical safety-related fasteners.

Measuring Fastener Length

Fastener length is defined as the distance from the bearing surface under the head to the end of the shank. For flat-head

countersunk fasteners, total length includes the head. Measurement is made using a precision vernier caliper or a dial snap gauge

aligned parallel to the fastener axis. To avoid parallax error, the inspector positions the caliper jaw flush against the head’s bearing

surface and extends it to the tip. The measurement is compared against the nominal length with the tolerances specified in the

applicable standard (e.g., ISO 4759-1).

Typical inspection point: Post-thread rolling, before heat treatment, and again during final inspection to monitor for any

elongation caused by processing.

Tolerance bands: For a given diameter, length tolerances can range from ±0.5 mm for short fasteners to ±2 mm for longer

ones, depending on the class and specification.

Special cases: Studs and rods are measured overall end-to-end; set screws without heads are measured from the socket end

to the tip.

Measuring Thread Pitch

Thread pitch—the distance between adjacent thread crests—is verified using a thread pitch gauge that contains a series of

graduated blades, each marked with a specific pitch. The inspector matches the gauge blade against the threads until a perfect fit

is achieved, with no light visible through the interface. For inch-based fasteners, threads per inch (TPI) are counted over a one-inch

span. The exact pitch is compared to the specification from standards such as Metric Thread Dimensions — ISO 724 / ISO 965. For

applications requiring tighter engagement, fine-pitch variants as detailed in Metric Fine Thread Dimensions — ISO 724 may be

specified. In automated QC, an optical comparator or vision system projects the thread profile to verify pitch, flank angle, and

thread form simultaneously.

Pitch gauge tolerance: Gauges are certified to meet the accuracy level specified in ISO 1502 or equivalent, with periodic

calibration.

Common verification: When a gauge is not available, the pitch can be calculated by measuring the distance across several

threads with a caliper and dividing by the number of gaps (e.g., measure 10 threads, divide by 9).
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Internal threads: For nuts and tapped holes, a GO/NO‑GO thread plug gauge provides a functional check of pitch diameter and

thread form per ISO 1502.

Key Facts: Fastener Dimension Measurement

Major diameter is the outermost diameter of the thread crests, measured with a micrometer.

Fastener length runs from under the head to the end of the shank (countersunk heads are measured overall).

Thread pitch is the axial distance between threads, identified with a pitch gauge or by counting TPI.

All measurements are traced to calibrated master gauges and documented in inspection reports.

Applicable dimensional standards include ISO 4759-1, ISO 965, ISO 724, and ASME B1.1.

Dimensional QC Inspection Stages and Standards

Inspection

Stage
Key Checks Instruments / Methods Applicable Standards

Incoming

Material

Chemical composition, mill certs, wire

diameter

Spectrometer, caliper, EN 10204 type 3.1

review

ISO 898-1, customer

material spec

In-Process
Diameter, length, thread pitch, head

dimensions, hardness

Micrometer, caliper, thread gauge, Rockwell

tester, SPC

ISO 4759-1, ASTM F1554,

ISO 898

Final Inspection
Proof load, coating thickness, AQL

visual, salt spray

Universal testing machine, coating thickness

gauge, salt spray chamber

ISO 898-1, ISO 16228, ISO

2859 (AQL)

Documentation
Dimensional reports, material certs,

PPAP, batch traceability
Quality management software, ERP ISO 9001, IATF 16949

To request a sample inspection report or discuss your specific dimensional tolerances, contact our engineering team with your

fastener specifications or drawings.

Frequently Asked Questions

How to read fastener dimensions?

Fastener dimensions are typically specified as diameter, thread pitch, and length. For a metric fastener, a callout like M8 x 1.25 x

25 means 8 mm major diameter, 1.25 mm pitch, and 25 mm length. Always confirm the standard being used, as some applications

may specify fine pitch or different length conventions.

How to measure fastener diameter?

Use a caliper or micrometer to measure the major diameter—the distance across the outermost points of the threads. For accurate

QC, a micrometer is preferred, and the measurement is compared to the tolerance allowed in the standard. Ensure the

measurement is taken perpendicular to the fastener axis, away from any damaged threads.

How to measure thread pitch?

Place a thread pitch gauge leaf against the threads until a perfect match is found. Alternatively, for inch fasteners, count the

number of threads per inch. Confirm the pitch against standards like ISO 724 for metric or ASME B1.1 for unified threads. A feeler
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gauge can be used between threads to verify flank fit.

How to measure bolt length?

Bolt length is defined as the distance from the underside of the head to the end of the shank. Use a caliper or a precision rule to

measure this dimension, ensuring the fastener is straight and the measurement is taken parallel to the axis. For countersunk

fasteners, length includes the head.

How to determine fastener size from a hole?

To size a fastener for a pre-existing hole, measure the hole’s inner diameter and select a bolt with a major diameter slightly smaller

than the hole diameter. For clearance holes, the recommended clearance is defined in standards like ISO 273. The difference

between the nominal major diameter and the hole size should be checked against the assembly’s fit tolerance.
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