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ANSI Hardware Menu Fastener and Screw / Bolt Design, Formula and Calculations External Thread Screw Threads Size Chart Screw Size Class Thread Major Diameter Pitch Diameter MinorDiameter Basica Max. Min. Max. Min. Max. 0-80 2A 0.0600 0.0595 0.0563 0.0514 0.0496 0.0442 0-80 3A 0.0600 0.0600 0.0568 0.0519 0.0506 0.0447 1-64 2A 0.0730 0.0724 0.0686 0.0623 0.0603 0.0532 1-64 3A 0.0730 0.0730 0.0692 0.0629 0.0614 0.0538 1-72 2A 0.0730 0.0724 0.0689 0.0634 0.0615 0.0554 1-72 3A 0.0730 0.0730 0.0695 0.0640 0.0626 0.0560 2-56 2A
0.0860 0.0854 0.0813 0.0738 0.0717 0.0635 2-56 3A 0.0860 0.0860 0.0819 0.0744 0.0728 0.0641 2-64 2A 0.0860 0.0854 0.0816 0.0753 0.0733 0.0662 2-64 3A 0.0860 0.0860 0.0822 0.0759 0.0744 0.0668 3-48 2A 0.0990 0.0983 0.0938 0.0848 0.0825 0.0727 3-48 3A 0.0990 0.0990 0.0945 0.0855 0.0838 0.0734 3-56 2A 0.0990 0.0983 0.0942 0.0867 0.0845 0.0764 3-56 3A 0.0990 0.0990 0.0949 0.0874 0.0858 0.0771 4-40 2A 0.1120 0.1112 0.1061 0.0950 0.0925 0.0805 4-40 3A 0.1120 0.1120 0.1069 0.0958 0.0939 0.0813 4-48 2A 0.1120 0.1113 0.1068 0.0978
0.0954 0.0857 4-48 3A0.1120 0.1120 0.1075 0.0985 0.0967 0.0864 5-40 2A 0.1250 0.1242 0.1191 0.1080 0.1054 0.0935 5-40 3A 0.1250 0.1250 0.1199 0.1088 0.1069 0.0943 5-44 2A 0.1250 0.1243 0.1195 0.1095 0.1070 0.0964 5-44 3A 0.1250 0.1250 0.1202 0.1102 0.1083 0.0971 6-32 2A 0.1380 0.1372 0.1312 0.1169 0.1141 0.0989 6-32 3A 0.1380 0.1380 0.1320 0.1177 0.1156 0.0997 6-40 2A 0.1380 0.1372 0.1321 0.1210 0.1184 0.1065 6-40 3A 0.1380 0.1380 0.1329 0.1218 0.1198 0.1073 8-32 2A 0.1640 0.1631 0.1571 0.1428 0.1399 0.1248 8-32 3A 0.1640
0.1640 0.1580 0.1437 0.1415 0.1257 8-36 2A 0.1640 0.1632 0.1577 0.1452 0.1424 0.1291 8-36 3A 0.1640 0.1640 0.1585 0.1460 0.1439 0.1299 10-24 2A 0.1900 0.1890 0.1818 0.1619 0.1586 0.1379 10-24 3A 0.1900 0.1900 0.1828 0.1629 0.1604 0.1389 10-32 2A 0.1900 0.1891 0.1831 0.1688 0.1658 0.1508 10-32 3A 0.1900 0.1900 0.1840 0.1697 0.1674 0.1517 1/4-20 2A 0.2500 0.2489 0.2408 0.2164 0.2127 0.1876 1/4-20 3A 0.2500 0.2500 0.2419 0.2175 0.2147 0.1887 1/4-28 2A 0.2500 0.2490 0.2425 0.2258 0.2225 0.2052 1/4-28 3A 0.2500 0.2500 0.2435
0.2268 0.2243 0.2062 5/16-18 2A 0.3125 0.3113 0.3026 0.2752 0.2712 0.2431 5/16-18 3A 0.3125 0.3125 0.3038 0.2764 0.2734 0.2443 5/16-24 2A 0.3125 0.3114 0.3042 0.2843 0.2806 0.2603 5/16-24 3A 0.3125 0.3125 0.3053 0.2854 0.2827 0.2614 3/8-16 2A 0.3750 0.3737 0.3643 0.3331 0.3287 0.2970 3/8-16 3A 0.3750 0.3750 0.3656 0.3344 0.3311 0.2983 3/8-24 2A 0.3750 0.3739 0.3667 0.3468 0.3430 0.3228 3/8-24 3A 0.3750 0.3750 0.3678 0.3479 0.3450 0.3239 7/16-14 2A 0.4375 0.4361 0.4258 0.3897 0.3850 0.3485 7/16-14 3A 0.4375 0.4375 0.4272
0.3911 0.3876 0.3499 7/16-20 2A 0.4375 0.4362 0.4281 0.4037 0.3995 0.3749 7/16-20 3A 0.4375 0.4375 0.4294 0.4050 0.4019 0.3762 1/2-13 2A 0.5000 0.4985 0.4876 0.4485 0.4435 0.4041 1/2-13 3A 0.5000 0.5000 0.4891 0.4500 0.4463 0.4056 1/2-20 2A 0.5000 0.4987 0.4906 0.4662 0.4619 0.4374 1/2-20 3A 0.5000 0.5000 0.4919 0.4675 0.4643 0.4387 9/16-12 2A 0.5609 0.5609 0.5495 0.5068 0.5016 0.4617 9/16-12 3A 0.5625 0.5625 0.511 0.5068 0.5016 0.4617 9/16-14 2A 0.5625 0.5510 0.5507 0.5146 0.5096 0.4760 9/16-16 2A 0.5625 0.5611 0.5517 0.5205
0.5158 0.4866 9/16-16 3A 0.5625 0.5625 0.5531 0.5219 0.5184 0.4880 9/16-18 2A 0.5625 0.5611 0.5524 0.5250 0.5205 0.4950 9/16-18 3A 0.5625 0.5625 0.5538 0.5264 0.5230 0.4964 9/16-20 2A 0.5625 0.5612 0.5531 0.5287 0.5245 0.5017 9/16-20 3A 0.5625 0.5625 0.5544 0.5300 0.5268 0.5030 9/16-24 2A 0.5625 0.5613 0.5541 0.5342 0.5303 0.5117 9/16-24 3A 0.5625 0.5625 0.5553 0.5354 0.5325 0.5129 9/16-32 2A 0.5625 0.5615 0.5555 0.5412 0.5377 0.5243 9/16-32 3A 0.5625 0.5625 0.5565 0.5422 0.5396 0.5253 5/8-11 2A 0.6250 0.6234 0.6113 0.5644
0.5589 0.5119 5/8-11 3A 0.6250 0.6250 0.6129 0.5660 0.5619 0.5135 5/8-18 2A 0.6250 0.6236 0.6149 0.5875 0.5828 0.5554 5/8-18 3A 0.6250 0.6250 0.6163 0.5889 0.5854 0.5568 3/4-10 2A 0.7500 0.7482 0.7353 0.6832 0.6773 0.6255 3/4-10 3A 0.7500 0.7500 0.7371 0.6850 0.6806 0.6273 3/4-16 2A 0.7500 0.7485 0.7391 0.7079 0.7029 0.6718 3/4-16 3A 0.7500 0.7500 0.7406 0.7094 0.7056 0.6733 7/8 -9 2A 0.8750 0.8731 0.8592 0.8009 0.7946 0.7368 7/8 -9 3A 0.8750 0.8750 0.8611 0.8028 0.7981 0.7387 7/8-14 2A 0.8750 0.8734 0.8631 0.8270 0.8216 0.7858
7/8-14 3A 0.8750 0.8750 0.8647 0.8286 0.8245 0.7874 1 -8 2A 1.0000 0.9980 0.9830 0.9168 0.9100 0.8446 1 -8 3A 1.0000 1.0000 0.9850 0.9188 0.9137 0.8466 1 -12 2A 1.0000 0.9982 0.9868 0.9441 0.9382 0.8960 1 -12 3A 1.0000 1.0000 0.9886 0.9459 0.9415 0.8978 1-1/8-7 2A 1.1250 1.1228 1.1064 1.0300 1.0228 0.9475 1-1/8-12 2A 1.1250 1.1232 1.1118 1.0691 1.0631 1.0210 1-1/4-7 2A 1.2500 1.2478 1.2314 1.1550 1.1476 1.0725 1-1/4-12 2A 1.2500 1.2482 1.2368 1.1941 1.1879 1.1460 1-3/8-6 2A 1.3750 1.3726 1.3544 1.2643 1.2563 1.1681 1-3/8-12 2A
1.3750 1.3731 1.3617 1.3190 1.3127 1.2709 1-1/2-6 2A 1.5000 1.4976 1.4794 1.3893 1.3812 1.2931 1-1/2-12 2A 1.5000 1.4981 1.4867 1.4440 1.4376 1.3959 1-3/4-5 2A 1.7500 1.7473 1.7268 1.6174 1.6085 1.5019 2 - 6 2A 2.0000 1.9971 1.9751 1.8528 1.8433 1.7245 a. Basic = Nominal Related Unified (UN) screw threads are a standard form of thread used in the United States and other countries around the world. They are widely used in a variety of applications, including fasteners, machinery, and other equipment that requires secure and reliable threaded
connections. The thread standard is defined in ANSI/ASME B1.1(2019). The UN thread system was developed to harmonize standard threads used by the United States of America, Britain, and Canada (the ABC council). The goal was to create a standard thread form that would be compatible with existing threading systems while also improving thread quality, strength, and consistency. Internal UN Thread Form (Shown at Maximum Material Condition) The UN thread system (like the ANSI/ASME M Profile metric thread system) is based on a 60-degree angle
between the threads, which creates a triangular-shaped thread form. The threads are spaced at a constant distance, known as the pitch, which is measured in threads per inch (TPI). For example, a inch UNF bolt has a diameter of 0.25 inches and a thread pitch of 28 TPI. The UN profile is identical to the metric profile except for the values used for pitch and diameters. The UN thread system is divided into several categories, including coarse thread (UNC), fine thread (UNF), and extra fine thread (UNEF) and others. Coarse thread is used for general-purpose
applications, while fine and extra fine threads are used for more precise applications where a strong and reliable threaded connection is required. References Share copy and redistribute the material in any medium or format for any purpose, even commercially. Adapt remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution You must give appropriate credit , provide a link to the license, and indicate if changes were made . You may do so in
any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No
warranties are given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. Standard thread formThe Unified Thread Standard (UTS) defines a standard thread form and seriesalong with allowances, tolerances, and designationsfor screw threads commonly used in the United States and Canada. It is the main standard for bolts, nuts, and a wide variety of other threaded fasteners used in these countries. It has the same 60
profile as the ISO metric screw thread, but the characteristic dimensions of each UTS thread (outer diameter and pitch) were chosen as an inch fraction rather than a millimeter value. The UTS is currently controlled by ASME/ANSI in the United States.Main article: Screw thread History of standardizationThe basic profile of all UTS threads is the same as that of all ISO metric screw threads. Only the commonly used values for Dmaj and P differ between the two standards.Each thread in the series is characterized by its major diameter Dmaj and its pitch, P.
UTS threads consist of a symmetric V-shaped thread. In any plane containing the thread axis, the flanks of the V have an angle of 60 to each other. The outermost 18 and the innermost 14 of the height H of the V-shape are cut off from the profile.The major diameter Dmaj is the diameter of the screw measured from the outer edge of the threads. The minor diameter Dmin (also known as the root diameter) is the diameter of the screw measured from the inner edge of the threads. The major diameter may be slightly different from the shank diameter, which is
the diameter of the unthreaded part of the screw. The diameters are sometimes given approximately in fractions of an inch (e.g. the major diameter of a #6 screw is 0.1380in, approximately 964 in = 0.140625in.The pitch P is the distance between thread peaks. For UTS threads, which are single-start threads, it is equal to the lead, the axial distance that the screw advances during a 360 rotation. UTS threads do not usually use the pitch parameter; instead a parameter known as threads per inch (TPI) is used, which is the reciprocal of the pitch.The relationship
between the height H and the pitch P is found using the following equation where is half the included angle of the thread, in this case 30:[1] H = P 2 tan = 3 2 P 0.866025 P . {\displaystyle {\begin{aligned}H&={\frac {P}{2\tan \theta } }={\frac {\sqrt {3} }{2} }\cdot P\\[.5em]&\approx 0.866025\cdot P\,.\end{aligned}}} In an external (male) thread (e.g., on a bolt), the major diameter Dmaj and the minor diameter Dmin define maximum dimensions of the thread. This means that the external thread must end flat at Dmaj, but can be rounded out below the
minor diameter Dmin. Conversely, in an internal (female) thread (e.g., in a nut), the major and minor diameters are minimum dimensions, therefore the thread profile must end flat at Dmin but may be rounded out beyond Dmaj. These provisions are to prevent any interferences.The minor diameter Dmin and effective pitch diameter Dp are derived from the major diameter and pitchas: Dmin=Dmaj2H58=Dmaj538PDmaj1.082532PDp=Dmaj2H38=Dmaj338PDmaj0.649519 P. {\displaystyle {\begin{aligned}D {\mathrm {min}
}&=D_ {\mathrm {maj} }-2H\cdot {\frac {5}{8}}=D {\mathrm {maj} }-{\frac {5{\sqrt {3}}}{8}}\cdot P\approx D {\mathrm {maj} }-1.082532\cdot P\D_{\mathrm {p} }&=D {\mathrm {maj} }-2H\cdot {\frac {3}{8}}=D {\mathrm {maj} }-{\frac {3{\sqrt {3}}}{8} }\cdot P\approx D {\mathrm {maj} }-0.649519\cdot P.\end{aligned}}} The standard designation for a UTS thread is a number indicating the nominal (major) diameter of the thread, followed by the pitch measured in threads per inch. For diameters smaller than 1/4 inch, the diameter is
indicated by an integer number defined in the standard; for all other diameters, the inch figure is given.This number pair is optionally followed by the letters UNC, UNF or UNEF (Unified) if the diameter-pitch combination is from the coarse, fine, or extra fine series, and may also be followed by a tolerance class.Example: #6-32 UNC 2B (major diameter: 0.1380inch, pitch: 32 tpi)Unified Screw Threads UNC, UNF and UNEF[2]Major diameterDmaj (inch, mm)Thread density (d, threads per inch) and thread pitch (p)Preferred cutting tap drill sizeCoarse
(UNC)Fine (UNF)Extra fine (UNEF)d (TPI)p (inch, mm)d (TPI)p (inch, mm)d (TPI)p (inch, mm)CoarseFineExtra
fine#00.06001.5240None800.0125000.3175None3/64.047#10.07301.8542640.0156250.3969720.0138880.3528None#53.060#53.060#20.08602.1844560.0178570.4536640.0156250.3969None#50.070#50.070#30.09902.5146480.0208330.5292560.0178570.4536None#47.079#45.082#40.11202.8448400.0250000.6350480.0208330.5292None#43.089#42.094#50.12503.1750400.0250000.6350440.0227270.5773None#38.102#37.104#60.13803.5052320.0312500.7938400.0250000.6350None#36.107#33.113#80.16404.1656320.0312500.7938360.0277780.
For many years non-standard 1-inch 14-tpi nuts and bolts have been widely used instead of standard-sized 1-inch 12-tpi fasteners; consequently 1-14 fasteners are easier to find and less expensive than 1-12 fasteners. After several decades 1-14 fasteners have now come to be commonly referred to as "Standard Fine Thread" or "UNF". Though technically incorrect (the UNF standard specifies 1-12), size 1-14 is universally accepted as standard for fine-threaded 1-inch fasteners, and "1-inch 14-tpi NF" has become established as a "common use" term, or "a
genericized brand name/standard". In other words, the 1-12 standard has lacked effective enforcement for a long enough time (many decades) to give generic trademarklike status to 1-inch 14-tpi fasteners.The following formula is used to calculate the major diameter of a numbered screw greater than or equal to 0: Major diameter = Screw # 0.013in + 0.060in. For example, the major diameter of a #10 screw is 10 0.013in + 0.060in = 0.190in. To calculate the major diameter of "aught" size screws count the number of extra zeroes and multiply this number by
0.013in and subtract from 0.060in. For example, the major diameter of a #0000 screw is 0.060in (3 0.013in) = 0.060in 0.039in = 0.021in.The number series of machine screws has been extended downward to include #00-90 (0.047in = 0.060in 0.013in) and #000-120 (0.034in = 0.060in 2 0.013in) screws;[3] however, the main standard for screws smaller than #0 is ANSI/ASME standard B1.10 Unified Miniature Screw Threads. This defines a series of metric screws named after their major diameters in millimetres, from 0.30UNM to 1.40UNM. Preferred sizes
are 0.3, 0.4, 0.5, 0.6, 0.8, 1.0 and 1.2mm, with additional defined sizes halfway between.[4] The standard thread pitch is approximately 1/4 of the major diameter. The thread form is slightly modified to increase the minor diameter, and thus the strength of screws and taps. The major diameter still extends to within 1/8H of the theoretical sharp V, but the total depth of the thread is reduced 4% from 5/8H = 5/8cos(30)P 0.541P to 0.52P.[5] This increases the amount of the theoretical sharp V which is cut off at the minor diameter by 10% from 0.25H to 7/8
0.52/cos 30 0.27456H.The number series of machine screws once included more odd numbers and went up to #16 or more. Standardization efforts in the late 19th and the early part of the 20th century reduced the range of sizes considerably. Now, it is less common to see machine screws larger than #14, or odd number sizes other than #1, #3 and #5. Even though #14 and #16 screws are still available, they are not as common as sizes #0 through #12.[citation needed]Sometimes "special" diameter and pitch combinations (UNS) are used, for example a
0.619in (15.7mm) major diameter with 20 threads per inch. UNS threads are rarely used for bolts, but rather on nuts, tapped holes, and threaded ODs. Because of this UNS taps are readily available.[6][7] Most UNS threads have more threads per inch than the correlating UNF or UNEF standard; therefore they are often the strongest thread available.[8] Because of this they are often used in applications where high stresses are encountered, such as machine tool spindles[9] or automotive spindles.[10]A screw thread gauging system comprises a list of screw
thread characteristics that must be inspected to establish the dimensional acceptability of the screw threads on a threaded product and the gauge(s) which shall be used when inspecting those characteristics.Currently this gauging for UTS is controlled by:ASME/ANSI B1.2-1983 Gauges And Gauging For Unified Inch Screw ThreadsThis Standard provides essential specifications and dimensions for the gauges used on Unified inch screw threads UN [unified] and UNR [external threads only] thread form, and covers the specifications and dimensions for the
thread gauges and measuring equipment listed in Tables 1 and 2. The basic purpose and use of each gauge are also described. ASME/ANSI B1.3-2007 Screw Thread Gauging Systems for Acceptability: Inch and Metric Screw Threads (UN, UNR, UNJ, M, and M])This Standard presents screw thread gauging systems suitable for determining the acceptability of Unified [UN], UNR [external threads only], UN]J [internal and external threads], M, and M]J screw threads on externally and internally threaded products. It establishes the criteria for screw thread
acceptance when a gauging system is used.A screw thread gauging system comprises a list of screw thread characteristics that must be inspected to establish the dimensional acceptability of the screw threads on a threaded product and the gauge(s) which shall be used when inspecting those characteristics.Federal Government Use. When this Standard is approved by the Department of Defense and federal agencies and is incorporated into Federal Standard-H28/20 [FED-STD-H28/20], Screw Thread Standards for Federal Services, Section 20, the use of this
Standard by the federal government is subject to all the requirements and limitations of Federal Standard-H28/20 [FED-STD-H28/20].These standards provide essential specifications and dimensions for the gauges used on Unified inch screw threads (UN, UNR, UN] thread form) on externally and internally threaded products. It also covers the specifications and dimensions for the thread gauges and measuring equipment. The basic purpose and use of each gauge are also described. It also establishes the criteria for screw thread acceptance when a gauging
system is used.A classification system exists for ease of manufacture and interchangeability of fabricated threaded items. Most (but certainly not all) threaded items are made to a classification standard called the Unified Screw Thread Standard Series. This system is analogous to the fits used with assembled parts.Class 1 threads are loose fit, intended for ease of assembly or use in a dirty environment.Class 2 threads are free fit, and the most common. They are designed to maximize strength considering typical machine shop capability and machine
practice.Class 3 threads are medium fit, still quite common and used for closer tolerances on high quality work.Class 4 threads previously designated a close fit for even tighter tolerances, but this classification is now obsolete.Class 5 fit is an interference thread, requiring the use of a wrench for turning. These can be seen in applications like spring shackles on an automobile.The letter suffix "A" or "B" denotes whether the threads are external or internal, respectively. Classes 1A, 2A, 3A apply to external threads; Classes 1B, 2B, 3B apply to internal threads.
[11]Thread class refers to the acceptable range of pitch diameter for any given thread. The pitch diameter is indicated as Dp in the figure shown above. There are several methods that are used to measure the pitch diameter. The most common method used in production is by way of a go/no-go gauge. ASME/ANSI B1.1 2019 Unified Inch Screw Threads, UN, UNR, & UN]J Thread FormASME/ANSI B1.10M 2004 Unified Miniature Screw ThreadsBritish standard pipe threadBritish Standard WhitworthISO metric screw threadList of drill and tap sizesList of screw
drivesList of thread standardsNational pipe threadNut (hardware)William SellersUnited States Standard thread”™ Machinery's Handbook 29 (2012), p.1806.” Machinery's Handbook 29 (2012), p.1816.”~ #00-90 and #000-120 screws for sale™ Machinery's Handbook 29 (2012), p.1861.~ Machinery's Handbook 29 (2012), pp.18581859.”~ McMaster-Carr. "Special Thread Size Round Adjustable Threading Dies". p.2520. Retrieved 24 December 2024.~ McMaster-Carr. "Special Thread Size High-Speed Steel Hand Taps". p.2501. Retrieved 24 December 2024.”
Schwaller (2004), p.55.” "Special connections". Filton Rotary Union Products. Archived from the original on 18 May 2009. Retrieved 28 August 2009..” "Hub components" (PDF). Archived from the original (PDF) on 17 June 2009. Retrieved 29 August 2009..~ AFT Fasteners & Industrial Supply. "Thread Terminology" (PDF). Fastener Reference Guides. Retrieved 24 December 2024.[Machinery's Handbook 29] Oberg, Erik; Jones, Franklin D.; Horton, Holbrook L.; Ryffel, Henry H. (2012). McCauley, Christopher J. (ed.). Machinery's Handbook (29thed.). New
York: Industrial Press. ISBN978-0-8311-2901-9.Schwaller, Anthony E. (2004). Total Automotive Technology (4thed.). Cengage Learning. ISBN978-1-4018-2476-1.Unified Screw Threads with TolerancesUnified Coarse/Fine diameters and tap drill sizes (U.S. units)Unified Coarse/Fine tap drill sizes (U.S. units)Imperial Metric fastening size conversion chartsInternational Thread StandardsConversion chart Whitworth/BSF/AF and metric Archived 2 May 2010 at the Wayback MachineSpanner Jaw Sizes Additional information and spanner jaw size table.Unified
Screw Threads SeriesASME B1.1-2003 Unified Inch Screw Threads, (UN and UNR Thread Form)Unified Inch Screw ThreadsRetrieved from " 1: Bolt and nutThe Unified Thread Standard (UTS) is the main standard in the United States and Canada for the form and series of bolts, nuts, and other threaded fasteners. This standard, ASME B1.1-2019, is controlled by the American Society of Mechanical Engineers (ASME) and the American National Standards Institute (ANSI).Table of contents UTS basic profile UTS designation UTS charts FAQs Unified screw
threads are defined by their major diameter (Figure 2 labeled H) and pitch (Figure 2 labeled A). These threads are symmetrical and have a 30 flank angle (Figure 2 labeled C), which is the angle from the crest (Figure 2 labeled D) to the groove (Figure 2 labeled E). Therefore, a UTS thread has a 60 profile similar to an ISO metric screw thread. The difference between UTS and ISO is that UTS measures pitch as an inch fraction, whereas ISO measures pitch in millimeters. In UTS, the pitch value is the reciprocal of the threads-per-inch (TPI). For example, if a
bolt has 20 TPI, its pitch is 1/20 or 0.05. Finally, UTS threads are single-start threads. Therefore, the pitch is equal to the threads lead, which is the distance a bolt travels when it rotates 360. Read our thread design article for more details on each thread design parameter. Figure 2: Thread dimensions: pitch (A), depth (B), flank angle (C), crest (D), groove (E), minor diameter (F), pitch diameter (G), and major diameter (H)UTS designationA standard UTS designation has a number that indicates the major diameter followed by a number that indicates the TPI.
Following these two numbers is an indication of the threads coarseness: Unified Coarse Thread (UNC), Unified Fine Thread (UNF), or Unified Extra Fine Thread (UNEF). UTS designates threads with a major diameter and above using the diameter in the designation. For threads with smaller major diameters, UTS assigns a number. For example, a #1-64 UNC bolt has a major diameter of 0.0073 and a TPI of 64.Unified Coarse ThreadUNC bolts are for mass production and applications that require rapid installation. The extra space between the threads allows
for more variation in manufacturing and application without failure. A 1-inch UNC bolt has 8 TPI so is designated as 1-8 UNC.Unified Fine ThreadUNF threads are for applications that require tight and fine threads, such as aerospace and automotive applications. A 1-inch UNF bolt has 12 TPI so is designated as 1-12 UNF.Unified Extra Fine ThreadUNEF threads are for tapped holes in hard material, thin walls, and thin material. A 1-inch UNEF bolt has 20 TPI so is designated as 1-20 UNEF.UTS thread toleranceA number indicated the UTS thread tolerance
may follow the fasteners designation. UTS uses the following tolerance classes:Class 1: These threads fit loosely. They are suitable for easy assembly and dirty work environments. Class 2: These threads are free fit, meaning they have greater tolerance. They are the most common and maximize strength. Class 3: These threads are common and have a closer tolerance for high-quality work. Class 4: This class is more theoretical than practical. It was meant for a fit even closer than Class 3. It is now obsolete. Class 5: Class 5 threads are interference threads. This
means they require a wrench to screw and are meant for semi-permanent to permanent installations.UTS chartsThe following charts give information on coarse, fine, and extra fine Unified Threads. Click the button below to download a PDF copy of the charts. Unified Coarse Thread Nominal Diameter Major Diameter (in) Major Diameter (mm) TPI Pitch (in) Pitch (mm) Tap drill size #0 0.06 1.524 - - - - #1 0.073 1.854 64 0.016 0.397 #53 #2 0.086 2.184 56 0.018 0.454 #51 #3 0.099 2.515 48 0.021 0.529 5/64 #4 0.112 2.845 40 0.025 0.635 #43 #5 0.125 3.175
40 0.025 0.635 #38 #6 0.138 3.505 32 0.031 0.794 #36 #8 0.164 4.166 32 0.031 0.794 #29 #10 0.19 4.826 24 0.042 1.058 #25 #12 0.216 5.486 24 0.042 1.058 #17 14 0.25 6.350 20 0.050 1.270 #7 516 0.3125 7.938 18 0.056 1.411 F 38 0.375 9.525 16 0.063 1.588 5/16 716 0.4375 11.113 14 0.071 1.814 U 12 0.5 12.700 13 0.077 1.954 27/64 916 0.5625 14.288 12 0.083 2.117 31/64 58 0.625 15.875 11 0.091 2.309 17/32 34 0.75 19.050 10 0.100 2.540 21/32 78 0.875 22.2259 0.111 2.822 49/64 1 1 25.400 8 0.125 3.175 7/8 1 18 1.125 28.575 7 0.143 3.629
63/64 1 14 1.25 31.750 7 0.143 3.629 1-7/64 1 38 1.375 34.925 6 0.167 4.233 1-11/321 12 1.5 38.100 6 0.167 4.233 1-35/64 1 34 1.75 44.450 5 0.200 5.080 1-25/32 2 2 50.800 4 12 0.222 5.644 - 2 14 2.25 57.150 4 12 0.222 5.644 - 2 12 2.5 63.500 4 0.250 6.350 - 2 34 2.75 69.850 4 0.250 6.350 - 3 3 76.200 4 0.250 6.350 - 3 14 3.25 82.550 4 0.250 6.350 - 3 12 3.5 88.900 4 0.250 6.350 - 3 34 3.75 95.250 4 0.250 6.350 - 4 4 101.600 4 0.250 6.350 - Unified Fine Thread Nominal Diameter Major Diameter (in) Major Diameter (mm) TPI Pitch (in) Pitch (mm) Tap
drill size #0 0.06 1.524 80 0.013 0.318 3/64 #1 0.073 1.854 72 0.014 0.353 #53 #2 0.086 2.184 64 0.016 0.397 #50 #3 0.099 2.515 56 0.018 0.454 #46 #4 0.112 2.845 48 0.021 0.529 #42 #5 0.125 3.175 44 0.023 0.577 #37 #6 0.138 3.505 40 0.025 0.635 #33 #8 0.164 4.166 36 0.028 0.706 #29 #10 0.19 4.826 32 0.031 0.794 #21 #12 0.216 5.486 28 0.036 0.907 #15 14 0.25 6.350 28 0.036 0.907 #3 516 0.3125 7.938 24 0.042 1.058 I 38 0.375 9.525 24 0.042 1.058 Q 716 0.4375 11.113 20 0.050 1.270 W 12 0.5 12.700 20 0.050 1.270 29/64 916 0.5625
14.288 18 0.056 1.411 33/64 58 0.625 15.875 18 0.056 1.411 37/64 34 0.75 19.050 16 0.063 1.588 11/16 78 0.875 22.225 14 0.071 1.814 13/16 1 1 25.400 12 0.083 2.117 15/16 1 18 1.125 28.575 12 0.083 2.117 1-3/64 1 14 1.25 31.750 12 0.083 2.117 1-11/64 1 38 1.375 34.925 12 0.083 2.117 -1 12 1.5 38.100 12 0.083 2.117 1-59/64 Unified extra fine thread Nominal Diameter Major Diameter (in) Major Diameter (mm) TPI Pitch (in) Pitch (mm) Tap drill size #12 0.216 5.486 32 0.031 0.794 #16 14 0.25 6.350 32 0.031 0.794 #7 516 0.3125 7.938 32 0.031
0.794 F 38 0.375 9.525 32 0.031 0.794 516 716 0.4375 11.113 28 0.036 0.907 U 12 0.5 12.700 28 0.036 0.907 27/64 916 0.5625 14.288 24 0.042 1.058 31/64 58 0.625 15.875 24 0.042 1.058 17/32 34 0.75 19.050 20 0.050 1.270 21/32 78 0.875 22.225 20 0.050 1.270 49/64 1 1 25.400 20 0.050 1.270 7/8 Read our articles on NPT and BSP standards for more information on the features of each standard. FAQsWhat is UNF thread standard?Unified Fine Thread (UNF) standard is part of the Unified Thread Standard (UTS). It describes the major diameter and pitch
of fine threaded fasteners used primarily in the United States and Canada.What is UNC thread standard?Unified Coarse Thread (UNC) standard is part of the Unified Thread Standard (UTS). It describes the major diameter and pitch of coarse threaded fasteners used primarily in the United States and Canada.Are metric and UTS standards the same?The ISO metric standard and UTS have the same 60 profile. However, metric measures in millimeters and UTS measures in inch fractions. UNC Unified National Coarse Thread - comparable with the ISO metric
threadUNF Unified National Fine ThreadFemale and Male UNC/UNF threads are both parallelThe UNC/UNF flank angle is 60Unified threads comes in three different classes:for applications where a liberal tolerance is required to permit easy assembly even with slightly nicked threadsmost commonly used class for general applicationsfor applications where closeness of fit and/or accuracy of thread elements are importantUNC - Unified Coarse ThreadsUNC threads according ANSI B1.1:UNC and UNF - Unified Inch Coarse Screw ThreadsMajor Diameter
(in)Threads per inch(tpi)Major DiameterTap Drill Size (mm)Pitch (mm)(in)(mm)#1 - 64640.0731.8541.500.397#2 - 56560.0862.1841.800.453#3 - 48480.0992.5152.100.529#4 - 40400.1122.8452.350.635#5 - 40400.1253.1752.650.635#6 - 32320.1383.5052.850.794#8 - 32320.1644.1663.500.794#10 - 24240.1904.8264.001.058#12 - 24240.2165.4864.651.0581/4" - 20200.2506.3505.351.2705/16" - 18180.3137.9386.801.4113/8" - 16160.3759.5258.251.5877/16" - 14140.43811.1129.651.8141/2" - 13130.50012.70011.151.9549/16" -
12120.56314.28812.602.1175/8" - 11110.62515.87514.052.3093/4" - 10100.75019.05017.002.5407/8" - 990.87522.22520.002.8221" - 881.00025.40022.853.1751 1/8" - 771.12528.57525.653.6281 1/4" - 771.25031.75028.853.6281 3/8" - 661.37534.92531.554.2331 1/2" - 661.50038.10034.704.2331 3/4" - 551.75044.45040.405.0802" - 4 1/24 1/22.00050.80046.305.6442 1/4" - 4 1/24 1/22.25057.15052.655.6442 1/2" - 442.50063.50058.506.3502 3/4" - 442.75069.85064.756.3503" - 443.00076.20071.106.3503 1/4" - 443.25082.55077.456.3503 1/2" -
443.50088.90083.806.3503 3/4" - 443.75095.25090.156.3504" - 444.000101.60096.506.350Pitch is the distance between screw grooves and is commonly used with inch sized products and specified as threads per inch. Lead is the linear travel the nut makes per one screw revolution. The pitch and lead are equal.Example - Typical designation of an UNC thread U.S. Bolts - Tightening Torques UNF - Unified National Fine ThreadsUNF threads ANSI B1.1:UNC and UNF - Unified Inch Screw Fine ThreadsMajor Diameter (in)Threads per inch(tpi)Major
DiameterTap Drill Size (mm)Pitch (mm)(in)(mm)#0 - 80800.0601.5241.250.317#1 - 72720.0731.8541.550.353#2 - 64640.0862.1841.900.397#3 - 56560.0992.5152.150.453#4 - 48480.1122.8452.400.529#5 - 44440.1253.1752.700.577#6 - 40400.1383.5052.950.635#8 - 36360.1644.1663.500.705#10 - 32320.1904.8264.100.794#12 - 28280.2165.4864.700.9071/4" - 28280.2506.3505.500.9075/16" - 24240.3137.9386.901.0583/8" - 24240.3759.5258.501.0587/16" - 20200.43811.1129.901.2701/2" - 20200.50012.70011.501.2709/16" -
18180.56314.28812.901.4115/8" - 18180.62515.87514.501.4113/4" - 16160.75019.05017.501.5877/8" - 14140.87522.22520.401.8141" - 12121.00025.40023.252.1171 1/8" - 12121.12528.57526.502.1171 1/4" - 12121.25031.75029.502.1171 3/8" - 12121.37534.92532.752.1171 1/2" - 12121.50038.10036.002.117Example - Typical designation of an UNF thread ANSI provides a forum for development of American national standards. Acme trapezoidal threads. Diameters and bolt circles for standard ASME B16.5 flanges - 1/4 to 24 inches - Class 150 to 2500.
Tensile stress and Hooke's Law. BSPT - British Standard Pipe Taper threads & BSP or BSPF - British Standard Pipe Parallel (Straight) threads. The number, diameter and length of studs for cast iron flanges class 125 and 250. Pipe threads where pressure tight joints are made on the threads - Part 1: Taper external threads and parallel internal threads. Metric threads spark plugs according ISO 28741. Dimensions of ISO metric trapezoidal screw threads. Pressure-tight joints made on the pipe threads. Dimensions of metric threads according ISO 724.
Lubrication effect on bolt tension and torque. Lumber and surface finishing abbreviations. ANSI/SO, DIN and JIS bolts. Metric steel bolts, screws and studs - proof and tensile strength. Metric versus Imperial equivalent screw dimensions. ASTM steel bolts - proof and tensile strength. SAE steel bolts - grades ranging grade 1 to 8.2 - proof and tensile strength. Threaded bolts tensile stress area. Hex Bolt, Lag Bolt, Square Bolt and Heavy Hex Bolt. Recommended bolt torques. ANSI/ASME B18.2.1 Dimensions of Hex Bolts - Imperial units. ANSI/ASME B18.2.3M
Dimensions of Hex Bolts - Metric units. Wood screws - nominal sizes vs. diameters. BSPP (G) - British Standard Pipe Parallel and BSPT (R/Rp) British Standard Tapered Pipe for pipes and tapered threads - G/R/Rp. Allowable withdrawal load force. Convert between metric and SAE (inch) wrench sizes with this comprehensive comparison chart. Find the closest equivalent sizes for your tools, whether working with US standard (SAE) or metric fasteners. Share copy and redistribute the material in any medium or format for any purpose, even commercially. Adapt
remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution You must give appropriate credit , provide a link to the license, and indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions You
may not apply legal terms or technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. Ask the publishers to restore access to 500,000+ books. Kevin
C Bacon.(Baconsdozen Imperial tools). Commonly used Whitworth or B.S.F to SAE / A.F (inches across flats) sizes and conversions to metric and decimal inch dimensions. Spanner and socket sizes/comparisons of metric,imperial. BSW,BSF and BA sizes. I've prepared these charts from my own experience and research.They are all my own,original work,not plagarised from other web sites or the 'experts' on ebay.If they appear anywhere else,they have been copied from here. Commonly used Whitworth/BSF threaddiametersand the mm or imperial (inch) size of
the wrench opening (across flats)to fit nut or head. Whitworth (inch). BSF.(inch). Actual Metric.(mm) Actual Inches (decimal) 1/8 3/16 8.64 .340 3/16 1/4 11.3 .445 1/4 5/16 13.34 .525 5/16 3/8 15.24 .6 3/8 7/16 18.03 .710 7/16 1/2 20.83 .82 1/2 9/16 23.37 .92 9/16 5/8 25.65 1.010 5/8* 11/16* 27.94* 1.100 11/16** 3/4 30.48 1.200 3/4* 7/8* 33.02* 1.300 7/8 1 37.591.4801 1 .1/8 42.42 1.670 1 .1/8 1 .1/4 47.24 1.860 Notes.*You can use the abovechart (and the AF/metric chart below) to find equivalents for some missing tools.For example 5/8 inchwhit and
28mm,3/4 inch whit and 33mm etc. Some sockets especially six sided impact might be marked in these examples with both sizes. The much longer list at the bottom of the page lists all common wrench or spanner sizes insize order,and is intended to assist finding alternative sockets etc for damaged fixings . ** 11/16 inch is not a commonly encounteredWhitworth size,13/16 inch and 15/16 inch are even less so and were very seldom specified on engineering drawings etc. A few explanations..... British Standard Whitworth (B.S.W) takes its name from the British
engineer who invented it as a way of standardising bolt and nut sizes.This was in the days when Great Britain had a large manufacturing base and didnt simply import cheap junk from the far east.Whitworth threads are based on an angle of55 degrees. Commonly found on older (pre 60's) vintage,veteran and classic cars,bikesor early machinery,there are two 'standards' of Whitworth, asthe sizes of nuts and bolt heads were reduced to save stocks ofiron and steel.They were all reduced by one size,so that the same spanners and sockets can still be used. The war
also demonstrated the need for a standard for nuts.bolts and the tools to work on them as British (mainly BSW and BSF)and US (UNF and UNC) machinery used completely different systems. British Standard fine is in effect the fine version of whitworth with the same thread form but with a greater number of threads per inch.The sizemarked ona Whitworth or B.S.F (British Standard Fine) spanner refers to thediameter in inches of the threaded portion on the bolt it fits. Both Whitworth and British Standard Fine were phased out by the 1960s,but some
manufacturers carried on usingboth on applications much later than this. Whitworth thread is coarser than a BSF of the same diameter,but the same spanners are used on both ranges,and areoften marked with both Whitworth and BSF sizes .A whitworth spanner or socket is larger thanone marked with the same size in BSFfor example al/4 inch whit is thesame physical size as a 5/16inch BSF.(approx 13.34mm),this occurs throught the sizes so a set of whitworth sockets or spanners will fit an equal number of BSF nuts and bolts.The easiest way to identify a
whitworth or BSF threaded bolt is to measure its diameter and check the thread rate (TPI or threads per inch) with a thread gauge and compare it to the charts below.BSW and BSF socket head screws use AF hex keys not metric. B.A (British Association) are smaller sized fastenings found on older vehicles electrical fittings,magnetos,dynamos, motors,pumps and instruments etc. B.A thread has an angle of 47 degrees-30 minutes.This was another standard introdued to try and rationalise the sizes of smaller fixings,and which now confuses greatly the metric
spanner wielding enthusiast. A.F means Across Flats and indicates the distance apart the jaws are on an open end wrench (or the parallel sides on a nut or bolt. Usually applied to spanners in imerial (inch based) sizes the smallest increments are normally 1/16inch (for example 7/16,1/2,9/16 etc) but some smaller spanners are marked in 1/32 inch increments.Very rarely af spanners are marked in decimal instead of fractional sizes for example .50 instead of 1/2 or .75 instead of 3/4 inch etc.Imperial AF spanners are normally used on nuts and bolts threaded
UNC or UNF (Unified Coarse or Unified Fine) and use a thread angle of 60 degrees.This standard was introduced asthe 'new' standard around the 1940sto replace BSW and BSF etc and was supposedly phased outby the 1970's in favour of metric threads and sizes. However like Whitworth and BSF, AF it is still encountered in specialised applications and many car and motorbike makers carried on using imperial fittings etc for a long time after they became supposedly obsolete. It is very common to find an older car or bikethat left its maker witha mixture of
imperial and metric nuts and bolts holding it together.Land Roverand other smaller,specialised car makersused a mixture of imperial fittings into the 1990's.Note also that AF allen or hex keys fit BSW or BSF hex headed socket screws.Modern metric spanners are marked or sized in the same way as AF but in millimetres,the distance again between parallel faces of an open ended spanner or wrench.They are used on metric threaded fastenings,these have a thread angle of 60 degrees.Metric bolts often have two numbers on the heads,this is a strength rating.
Coarse threads (whitworth,unc etc) are more likely to be used on the thread in a casting(especially aluminium) to give greater strength,most nut and bolt assemblies will use a fine thread,so studs in castings often have a coarse thread end to go in the casting and a fine end to take a nut. Finer threads (BSF,unf etc) have a greater resistance to being shaken loose by vibration.Bolts and nuts in brass or similar soft metal are normally coarse threaded for greater holding power.. AF spanners and sockets (across flats in inches) to Metric (mm). Bolt dia. AF spanner
size inches Spanner size MM 1/4 inch 6.35 mm 5.16 inch 7.94 mm 3/8 inch 9.52 mm 1/4 inch 7/16 inch 11.11 mm 5/16 inch 1/2 inch 12.7 mm 3/8 inch 9/16 inch 14.29 mm 7/16 inch 5/8 inch 15.88 mm 11/16 inch 17.46 mm 1/2 inch 3/4 inch 19.05* mm 9/16 inch 7/8 inch 22.22 mm 5/8 inch 15/16 inch 23.81 mm 1.00 inch 25.40 mm 1.1/16 inches 26.93 mm 3/4 inch 1.1/8 inches 28.57 mm Diameter and thread pitches in inches (tpi) for BSW, BSF, UNC and UNF bolt threadsThis chart can be used to help identify the thread on a bolt etc. Measure the outside
diameter and then count the number of threads per inch. UNC and Whitworth have the same thread rates but the thread form is different,a thread gauge would help to make accurate comparisons.Take into accountalso the age of the vehicle or machine the fitting is from. Pre 60s Whitworth is more likely,unified threads started replacing BSW and BSF from the early 1950s but the change was spread over many years in some cases. BA spanner and socket sizesin incheswithmetric(mm) equivalents BA (British Associated) is an early British standard often found
on dynamos,magnetos,distributors,starters and electrical fittings and connections on older British cars and motorcycles. The smaller the number the larger the BA nut and bolt. BA sizes right down to 24BA are in fact used.although 10BA is the smallest normally encountered.The thread per inch rate is always a fraction (ie) never a whole number varying from 25.4 (OBA) to 72.6 (10BA) for example.The logic for this is buried in the mists of time. As a rough guide the diameter of a 0BA bolt is approx mm,2BA is 4.7mm,4 BA is 3.62 and 6BA 2.80mm. Number BA
BA spanner size across flats in decimal inches. Metric equivalent 10BA .117 inches. 2.97mm 9BA .131 inches 3.33 mm 8BA .152 inches 3.86mm 7BA .172 inches 4.37mm 6BA .193 inches 4.90mm 5BA .220 inches 5.59mm 4BA .248 inches (used in older UK light switches and boxes etc) 6.30mm 3BA .282 inches 7.16mm 2BA .324 inches (Probably the most commonly usedBA size) 8.23mm 1BA .365 inches 9.27mm 0BA .413 inches 10.49mm. Application chart for some hub nut,ball joint sockets and box spanners etc (mainly older vehicles). Size Applications
Vehicles Notes 3/4 inch af Common wheel nut size. Very common.11/16 AF commonly used on smaller. (19mm equivalent ) 15/16 inch af Wheel nuts Pre 1972 Land Rovers,early Transit vans (24mm) 1 + 1/16 af Wheel nuts After 1972 Land Rovers. (27mm) 1 +1/4 inch af Rear hub nut Jowett Javelin Virtually every nut and bolt on these vehicles is whitworth or BSF. 1 + 5/16 inch af 6 point deep socket Front hub nuts. Mini,Austin Allegro,Austin/Morris 1100 and 1300 Austin Maxi. Front wheel drive hub nuts.Also cranshaft pulley and rear hub on MGB. 1 + 1/2
inch af.6 point deep socket Front suspension ball joints Mini,Allegro.Austin/Morris 1100 or 1300,Maxi. Also fits Mini flywheel nuts. 1 + 5/8 inch af Rear Hub nut. BMC Midget,Austin Healey Sprite etc. Probably other early BMC rear wheel drive A40 etc. 1 + 3/4 inch (socket or box) Ball joints. Some early Leyland vehicles Socket must be deep type for ball joint application. 1 + 13/16 inch af 6 point deep socket Front suspension ball Joints Rover group Metro vehiclesAlso ...Modern Triumph motorbikes?. Normally impact type.1/2 inch square drive. 1 + 7/8 inch af
Hub nuts Older BMC (Wolseley 1500 etc). Available as H/D box or socket. 2 inch AF. Hub nuts Land Rover etc (used as substitute for 52mm) See list at foot of page.** 2 +13/16 inch af Rear hub nuts Commer TS3 Rear hub nuts.Front uses 42mm 2 +3/4 inch af Hub nuts Bedford 2 Ton 70mm. 3 inch af Hub nuts Bedford 3 Ton 3 + 1/8 inch af Hub nuts Leyland Roadrunner Also some IVECO trucks 7/16 inch whitworth Scaffold Spanner Scaffold clamps.(with a pointed end the spanner is often called a 'podger spanner'). Still often used but being replaced by metric.
1 +1/8 inch whitworth Hub Nuts Morris Minor and other BMC vehicles Available as deep socket or rarely box. 1 +1/4 inch whitworth. Burman gearbox (Panther,Vincent motorcylesand many others) Nearest equivalent 52mm as below.** 22 mm deep Oxygen (02) Sensor Modern vehicles,O2 sensors screw into exhaust. Long socket often has 'window' in side. 27 mm deep M24 threaded injector sockets. Most diesel injector sockets cars and light commercials.. Will also fit some sensors. 28mm deep HGV diesel injector sockets Scania,Volvo Larger diesel injector
sockets on many HVG engines. 52mm six sided socket Hub nut ** Some models Land Rover and Range Rover A close equivalentis2 + 1/16 inch af. 56mm (usually 12 sided) Hub nut Ford Transit 1993 onwards. Usually 3/4 drive. 65 mm (usually 12 sided) Hub nut Ford Transit (before 1993) Ford Transit models 130,150 and 190 plus some IVECO. 67mm (six or 12 sided ) Hub nut Some early Ford Transit (Mk 1 twin wheel) Later transits used 65mm hub nuts (65mm will not fit) 50mm Eight sided Hub nut Austin A55,MGA.MGB* Note these are octagonal (eight
sided).* 56mm Eight sided Hub nut J2 Van and some earlytaxi cabs* As above (eight sided).* All the commonly used spanner and socket sizes,from10BA up to 60mm with their decimal inch equivalents. Thischart shows comparative sizesin increasing B.A, A.F, B.S.W, B.S.F and MMbolt or nutsand can be used for example to find the next size up or down where a spanner (wrench in USA)or socket is too tight or loose on a fixing. It also shows when some spanners and sockets are almost the same physical size although displaying different markings for example
11/32 inch AF and 1/8 inch whitworth are identical. Note that a set of spanners marked in whitworth (often abbreviated just to 'W') or sockets will cover both the whitworth standards (pre and post war) and the BSF ranges, you do not (as some naughty or just ill informed web sites suggest) need to buy two sets!. 0.117 inches =10 BA 0.131 inches = 9 BA 0.152 inches = 8 BA 0.172 inches = 7 BA 0.193 inches = 6 BA 0.220 inches = 5 BA 0.248 inches = 4 BA 0.250 inches = 1/4 inch AF 0.276 inches = 7mm 0.282 inches = 3 BA 0.313 inches = 5/16 inch AF 0.315
inches = 8mm 0.324 inches = 2 BA 0.344 inches = 11/32 AF and 1/8 Whitworth 0.354 inches = 9mm 0.365 inches = 1 BA 0.375 inches = 3/8 inch AF 0.394 inches = 10mm .0406 inches =13/32 AF (10.3mm) 0.413 inches = 0 BA (Largest BA size) 0.433 inches - 11mm 0.438 inches = 7/16 inch AF 0.445 inches = 3/16 Whitworth or 1/4 BSF 0.472 inches = 12mm 0.500 inches = 1/2 inch AF 0.512 inches = 13mm 0.525 inches = 1/4 inch Whitworth or 5/16 BSF 0.531 inches = 17/32 inch AF (13.49 mm) 0.551 inches = 14mm 0.563 inches = 9/16 inch AF 0.591
inches = 15mm 0.594 inches =19/32 inch AF (15.1 mm) 0.600 inches = 5/16 Whitworth or 3/8 BSF 0.625 inches = 5/8 inch AF 0.630 inches = 16mm 0.669 inches = 17mm 0.686 inches = 11/16 inch AF 0.709 inches = 18mm (uncommonly usedmetric spanner size) but often used as a substitute for 3/8 inch whit.. 0.710 inches = 3/8 Whitworth or 7/16 BSF 0.748 inches = 19mm 0.750 inches = 3/4 AF 0.781 inches =25/32 inch AF (19.8mm) 0.813 inches = 13/16 AF inch (Common spark plug size). 0.820 inches = 7/16 Whitworth or 1/2 BSF 0.866 inches = 22mm
0.875 inches = 7/8 inch AF 0.920 inches = 1/2 Whitworth or 9/16 BSF 0.938 inches = 15/16 inch AF 0.945 inches = 24mm 1.000 inch = 1 inch AF 1.010 inches = 9/16 Whitworth or 5/8 BSF 1.024 inches = 26mm 1.063 inches = 1 + 1/16 AF inch or 27mm 1.100 inches = 5/8 inch whitworth or 11/16 BSF 1.105 inches = 28mm often used as a substitute for 5/8 inch whit (actually .005inch larger). 1.125 inches = 1 + 1/8 inch AF 1.181 inches = 30mm 1.200 inches = 11/16 Whitworth or 3/4 BSF 1.250 inches = 1 + 1/4 inch AF 1.260 inches = 32mm 1.300 inches =
3/4 Whitworth or 7/8 BSF 1.313 inches = 1 + 5/16 inch AF (some ball joints). 1.390 inches= 13/16 Whitworth or 15/16 BSF (not very commonly used). 1.417 inches = 36mm 1.438 inches = 1 + 7/16 inch AF 1.480 inches = 7/8 Whitworth or 1 inch BSF 1.495 inches = 38mm. 1.500 inches = 1 + 1/2 inch AF 1.575 inches = 40mm or 15/16 inch Whitworth 1.614 inches = 41mm 1.625 inches = 1 + 5/8 inch AF 1.670 inches = 1 inch Whitworth or 1 + 1/8 BSF 1.688 inches = 1 + 11/16 inch AF 1.811 inches = 46mm 1.813 inches = 1 + 13/16 inch AF 1.860 inches = 1
+ 1/8 Whitworth or 1 + 1/4 BSF 1.875 inches = 1 + 7/8 inch AF 1.969 inches = 50mm 2.000 inches = 2 inch AF, (A fairly common hub nut size).** see notes in above table. 2.047 inches = 52mm (Some land rover hub nuts) used as substitute for 1 + 1/4 inch whitworth (actually .003 smaller). 2.050 inches = 1 + 1/4 Whitworth or 1 + 3/8 BSF,(another common hub nut size). 2.065 inches = 2 + 1/16 inch AF 2.165 inches = 55mm 2.362 inches = 60mm A tubular box spanner or six sided socket thenext size up might be a solution when the correct size is not
available (ie) a 19mm spanner will probably undo a 3/4 inchaf nut.These may have greater tolerance than 12 sided sockets but there is always a risk of damage to socket and or the fastening. Most impact sockets are six sided. Six sided (sometimes called six point) sockets or ring spanners are also less likely to damage brass or chrome plated fittings. Whitworth, BSF,metric and imperial spanners are based on different standards and hence sizes,with few exceptions they are not interchangeable..As well as classicmotorcyclesfrom AJS to Vincents,a lot of older
cars used whitworth and BSF fastenings .Marine engines like Lister and Gardner use them as well, andwere designed tolast,so imperial tools might be regarded as obsolete by some but are still essential on such units..Damaged bolt heads spoil the restoration or repair of many a rebuilt classic car or motorcycle,theres no need when the correct spanners are still available .Ring spanners are called box spanners in the U.S. .A block spanner is another term for an obstruction spanner and some people refer to C obstruction spanners as crescent wrenches,others
use the same term for an adjustable spanner. If you are still unsure as to what spanner or socket you require to order,measure the nut or bolt with a caliper or accurate ruler across the flats in mm.If youknow if the thread is fine or coarse and when the item was made it will help work out what size the original fitting is.Some axle shaft nuts are eight sided,normal bi hex sockets will not fit these MyHome page is here. Some web sites state that Whitworth and UNC fixings are interchangeable.This is not strictly correct,although some will loosely 'fit' the thread
angle on Unified threads is 60 degrees against the55 of Whitworth.The thread rates are also different (ie) 1/2 inch whit is 12 tpi and for 1/2 inch UNC is 13.tpi. Other thread forms that may be encountered on older machinery include BSP (British Standard Pipe) on fuel,air or oil lines etc and very rarely and on much older machinery BCS (British Standard Cycle). Kevin C Bacon Baconsdozen Imperial tools Tel (44) 01472353993 (answer phone is on to avoid scammers) Mobile 07974435627.. Home > Resources > UNC and UNF Standards Understanding bolt
thread sizes, specifically UNC (Unified National Coarse) and UNF (Unified National Fine), requires delving into the distinctions between threads per inch (TPI) and thread pitch. TPI serves as the measurement for bolts and other fasteners under the imperial measuring system, determined by the number of threads per inch. In contrast, metric bolts are evaluated based on their length and pitch, which represents the distance between threads measured in millimeters. By grasping these fundamental differences, you can navigate the intricacies of bolt thread
sizes with confidence. UNC and UNF standards play a crucial role in determining the compatibility and performance of fasteners, ensuring optimal fit and functionality. Starting a new bolt threading project? Refer to the chart below for UNC & UNF size conversions or browse our selection of bolt threading machines. What is The Difference Between UNC Threads & UNF Threads? Unified Thread Standard The Unified Thread Standard was established in 1949 by the United States, Canada, and Great Britain to define standards for fastener threads based off
thread form, allowances, tolerances, and specific designations. The designations provided under this series factor in both TPI and thread pitch, with UNC & UNF being two of the most common designations used. UNC VS UNF UNC stands for unified course pitch threads whereas UNF stands for unified fine pitch threads. UNF threads are distinguished by having more threads per distance than UNC threads. While both UNC and UNF bolts are used for fastening, they are often applied in different fields due to their unique advantages. For example, the coarse
threads on UNC bolts are incredibly versatile and resistant to damage, making them the standard choice for most lower-tolerance, general purpose applications. On the other hand, the fine threads on UNF bolts give them higher tensile strength, making them useful for machine part assembly and other high precision applications. NC Thread Profiles Unified American National Oster Bolt Threading Capabilities No matter your bolt threading specifications, we have an extensive selection of industrial grade pipe and bolt threading machines to meet the
requirements for any industry, including construction, military & defense, manufacturing, and fabrication. Our reliable 792ALX bolt threading machine can produce Class 2A threads ranging from to 2no skilled operator necessary. We also manufacture high-performance dark thread cutting oil to ensure your threading machine works efficiently and effectively. Browse our selection of high quality, easy-to-use bolt threading machines and additional threading necessities. Read more about the applications and benefits of bolt threading. Discuss Your Bolt
Threading Needs with Us Today As a customer-centric manufacturer, Oster is committed to providing you with exceptionally designed and durable pipe and bolt threading machines. Discuss your project with us or request a quote and order your threading machine today. Standard thread formThe Unified Thread Standard (UTS) defines a standard thread form and seriesalong with allowances, tolerances, and designationsfor screw threads commonly used in the United States and Canada. It is the main standard for bolts, nuts, and a wide variety of other
threaded fasteners used in these countries. It has the same 60 profile as the ISO metric screw thread, but the characteristic dimensions of each UTS thread (outer diameter and pitch) were chosen as an inch fraction rather than a millimeter value. The UTS is currently controlled by ASME/ANSI in the United States.Main article: Screw thread History of standardizationThe basic profile of all UTS threads is the same as that of all ISO metric screw threads. Only the commonly used values for Dmaj and P differ between the two standards.Each thread in the series
is characterized by its major diameter Dmaj and its pitch, P. UTS threads consist of a symmetric V-shaped thread. In any plane containing the thread axis, the flanks of the V have an angle of 60 to each other. The outermost 18 and the innermost 14 of the height H of the V-shape are cut off from the profile.The major diameter Dmaj is the diameter of the screw measured from the outer edge of the threads. The minor diameter Dmin (also known as the root diameter) is the diameter of the screw measured from the inner edge of the threads. The major diameter
may be slightly different from the shank diameter, which is the diameter of the unthreaded part of the screw. The diameters are sometimes given approximately in fractions of an inch (e.g. the major diameter of a #6 screw is 0.1380in, approximately 964 in = 0.140625in.The pitch P is the distance between thread peaks. For UTS threads, which are single-start threads, it is equal to the lead, the axial distance that the screw advances during a 360 rotation. UTS threads do not usually use the pitch parameter; instead a parameter known as threads per inch (TPI)
is used, which is the reciprocal of the pitch.The relationship between the height H and the pitch P is found using the following equation where is half the included angle of the thread, in this case 30:[1] H = P 2 tan = 3 2 P 0.866025 P . {\displaystyle {\begin{aligned}H&={\frac {P}{2\tan \theta }}={\frac {\sqrt {3}}{2} }\cdot P\\[.5em]&\approx 0.866025\cdot P\,.\end{aligned}}} In an external (male) thread (e.g., on a bolt), the major diameter Dmaj and the minor diameter Dmin define maximum dimensions of the thread. This means that the external thread
must end flat at Dmaj, but can be rounded out below the minor diameter Dmin. Conversely, in an internal (female) thread (e.g., in a nut), the major and minor diameters are minimum dimensions, therefore the thread profile must end flat at Dmin but may be rounded out beyond Dmaj. These provisions are to prevent any interferences.The minor diameter Dmin and effective pitch diameter Dp are derived from the major diameter and pitchas: Dmin=Dmaj2H58=Dmaj538PDmaj1.082532PDp=Dmaj2H38=Dmaj338PDmaj0.649519
P . {\displaystyle {\begin{aligned}D_{\mathrm {min} }&=D_{\mathrm {maj} }-2H\cdot {\frac {5}{8}}=D_{\mathrm {maj} }-{\frac {5{\sqrt {3}}}{8} }\cdot P\approx D_{\mathrm {maj} }-1.082532\cdot P\D_{\mathrm {p} }&=D_{\mathrm {maj} }-2H\cdot {\frac {3}{8}}=D_{\mathrm {maj} }-{\frac {3{\sqrt {3}}}{8}}\cdot P\approx D_{\mathrm {maj} }-0.649519\cdot P.\end{aligned}}} The standard designation for a UTS thread is a number indicating the nominal (major) diameter of the thread, followed by the pitch measured in threads per inch. For
diameters smaller than 1/4 inch, the diameter is indicated by an integer number defined in the standard; for all other diameters, the inch figure is given.This number pair is optionally followed by the letters UNC, UNF or UNEF (Unified) if the diameter-pitch combination is from the coarse, fine, or extra fine series, and may also be followed by a tolerance class.Example: #6-32 UNC 2B (major diameter: 0.1380inch, pitch: 32 tpi)Unified Screw Threads UNC, UNF and UNEF[2]Major diameterDmaj (inch, mm)Thread density (d, threads per inch) and thread pitch
(p)Preferred cutting tap drill sizeCoarse (UNC)Fine (UNF)Extra fine (UNEF)d (TPI)p (inch, mm)d (TPI)p (inch, mm)d (TPI)p (inch, mm)CoarseFineExtra
fine#00.06001.5240None800.0125000.3175None3/64.047#10.07301.8542640.0156250.3969720.0138880.3528None#53.060#53.060#20.08602.1844560.0178570.4536640.0156250.3969None#50.070#50.070#30.09902.5146480.0208330.5292560.0178570.4536None#47.079#45.082#40.11202.8448400.0250000.6350480.0208330.5292None#43.089#42.094#50.12503.1750400.0250000.6350440.0227270.5773None#38.102#37.104#60.13803.5052320.0312500.7938400.0250000.6350None#36.107#33.113#80.16404.1656320.0312500.7938360.0277780.
For many years non-standard 1-inch 14-tpi nuts and bolts have been widely used instead of standard-sized 1-inch 12-tpi fasteners; consequently 1-14 fasteners are easier to find and less expensive than 1-12 fasteners. After several decades 1-14 fasteners have now come to be commonly referred to as "Standard Fine Thread" or "UNF". Though technically incorrect (the UNF standard specifies 1-12), size 1-14 is universally accepted as standard for fine-threaded 1-inch fasteners, and "1-inch 14-tpi NF" has become established as a "common use" term, or "a
genericized brand name/standard". In other words, the 1-12 standard has lacked effective enforcement for a long enough time (many decades) to give generic trademarklike status to 1-inch 14-tpi fasteners.The following formula is used to calculate the major diameter of a numbered screw greater than or equal to 0: Major diameter = Screw # 0.013in + 0.060in. For example, the major diameter of a #10 screw is 10 0.013in + 0.060in = 0.190in. To calculate the major diameter of "aught" size screws count the number of extra zeroes and multiply this number by
0.013in and subtract from 0.060in. For example, the major diameter of a #0000 screw is 0.060in (3 0.013in) = 0.060in 0.039in = 0.021in.The number series of machine screws has been extended downward to include #00-90 (0.047in = 0.060in 0.013in) and #000-120 (0.034in = 0.060in 2 0.013in) screws;[3] however, the main standard for screws smaller than #0 is ANSI/ASME standard B1.10 Unified Miniature Screw Threads. This defines a series of metric screws named after their major diameters in millimetres, from 0.30UNM to 1.40UNM. Preferred sizes
are 0.3, 0.4, 0.5, 0.6, 0.8, 1.0 and 1.2mm, with additional defined sizes halfway between.[4] The standard thread pitch is approximately 1/4 of the major diameter. The thread form is slightly modified to increase the minor diameter, and thus the strength of screws and taps. The major diameter still extends to within 1/8H of the theoretical sharp V, but the total depth of the thread is reduced 4% from 5/8H = 5/8cos(30)P 0.541P to 0.52P.[5] This increases the amount of the theoretical sharp V which is cut off at the minor diameter by 10% from 0.25H to 7/8
0.52/cos 30 0.27456H.The number series of machine screws once included more odd numbers and went up to #16 or more. Standardization efforts in the late 19th and the early part of the 20th century reduced the range of sizes considerably. Now, it is less common to see machine screws larger than #14, or odd number sizes other than #1, #3 and #5. Even though #14 and #16 screws are still available, they are not as common as sizes #0 through #12.[citation needed]Sometimes "special" diameter and pitch combinations (UNS) are used, for example a
0.619in (15.7mm) major diameter with 20 threads per inch. UNS threads are rarely used for bolts, but rather on nuts, tapped holes, and threaded ODs. Because of this UNS taps are readily available.[6][7] Most UNS threads have more threads per inch than the correlating UNF or UNEF standard; therefore they are often the strongest thread available.[8] Because of this they are often used in applications where high stresses are encountered, such as machine tool spindles[9] or automotive spindles.[10]A screw thread gauging system comprises a list of screw
thread characteristics that must be inspected to establish the dimensional acceptability of the screw threads on a threaded product and the gauge(s) which shall be used when inspecting those characteristics.Currently this gauging for UTS is controlled by:ASME/ANSI B1.2-1983 Gauges And Gauging For Unified Inch Screw ThreadsThis Standard provides essential specifications and dimensions for the gauges used on Unified inch screw threads UN [unified] and UNR [external threads only] thread form, and covers the specifications and dimensions for the
thread gauges and measuring equipment listed in Tables 1 and 2. The basic purpose and use of each gauge are also described. ASME/ANSI B1.3-2007 Screw Thread Gauging Systems for Acceptability: Inch and Metric Screw Threads (UN, UNR, UN]J, M, and M])This Standard presents screw thread gauging systems suitable for determining the acceptability of Unified [UN], UNR [external threads only], UN]J [internal and external threads], M, and M] screw threads on externally and internally threaded products. It establishes the criteria for screw thread
acceptance when a gauging system is used.A screw thread gauging system comprises a list of screw thread characteristics that must be inspected to establish the dimensional acceptability of the screw threads on a threaded product and the gauge(s) which shall be used when inspecting those characteristics.Federal Government Use. When this Standard is approved by the Department of Defense and federal agencies and is incorporated into Federal Standard-H28/20 [FED-STD-H28/20], Screw Thread Standards for Federal Services, Section 20, the use of this
Standard by the federal government is subject to all the requirements and limitations of Federal Standard-H28/20 [FED-STD-H28/20].These standards provide essential specifications and dimensions for the gauges used on Unified inch screw threads (UN, UNR, UN]J thread form) on externally and internally threaded products. It also covers the specifications and dimensions for the thread gauges and measuring equipment. The basic purpose and use of each gauge are also described. It also establishes the criteria for screw thread acceptance when a gauging
system is used.A classification system exists for ease of manufacture and interchangeability of fabricated threaded items. Most (but certainly not all) threaded items are made to a classification standard called the Unified Screw Thread Standard Series. This system is analogous to the fits used with assembled parts.Class 1 threads are loose fit, intended for ease of assembly or use in a dirty environment.Class 2 threads are free fit, and the most common. They are designed to maximize strength considering typical machine shop capability and machine
practice.Class 3 threads are medium fit, still quite common and used for closer tolerances on high quality work.Class 4 threads previously designated a close fit for even tighter tolerances, but this classification is now obsolete.Class 5 fit is an interference thread, requiring the use of a wrench for turning. These can be seen in applications like spring shackles on an automobile.The letter suffix "A" or "B" denotes whether the threads are external or internal, respectively. Classes 1A, 2A, 3A apply to external threads; Classes 1B, 2B, 3B apply to internal threads.
[11]Thread class refers to the acceptable range of pitch diameter for any given thread. The pitch diameter is indicated as Dp in the figure shown above. There are several methods that are used to measure the pitch diameter. The most common method used in production is by way of a go/no-go gauge. ASME/ANSI B1.1 2019 Unified Inch Screw Threads, UN, UNR, & UN]J Thread FormASME/ANSI B1.10M 2004 Unified Miniature Screw ThreadsBritish standard pipe threadBritish Standard WhitworthISO metric screw threadList of drill and tap sizesList of screw
drivesList of thread standardsNational pipe threadNut (hardware)William SellersUnited States Standard thread”™ Machinery's Handbook 29 (2012), p.1806.” Machinery's Handbook 29 (2012), p.1816.” #00-90 and #000-120 screws for sale™ Machinery's Handbook 29 (2012), p.1861.~ Machinery's Handbook 29 (2012), pp.18581859.” McMaster-Carr. "Special Thread Size Round Adjustable Threading Dies". p.2520. Retrieved 24 December 2024.~ McMaster-Carr. "Special Thread Size High-Speed Steel Hand Taps". p.2501. Retrieved 24 December 2024."
Schwaller (2004), p.55.” "Special connections". Filton Rotary Union Products. Archived from the original on 18 May 2009. Retrieved 28 August 2009..” "Hub components" (PDF). Archived from the original (PDF) on 17 June 2009. Retrieved 29 August 2009..~ AFT Fasteners & Industrial Supply. "Thread Terminology" (PDF). Fastener Reference Guides. Retrieved 24 December 2024.[Machinery's Handbook 29] Oberg, Erik; Jones, Franklin D.; Horton, Holbrook L.; Ryffel, Henry H. (2012). McCauley, Christopher J. (ed.). Machinery's Handbook (29thed.). New
York: Industrial Press. ISBN978-0-8311-2901-9.Schwaller, Anthony E. (2004). Total Automotive Technology (4thed.). Cengage Learning. ISBN978-1-4018-2476-1.Unified Screw Threads with TolerancesUnified Coarse/Fine diameters and tap drill sizes (U.S. units)Unified Coarse/Fine tap drill sizes (U.S. units)Imperial Metric fastening size conversion chartsInternational Thread StandardsConversion chart Whitworth/BSF/AF and metric Archived 2 May 2010 at the Wayback MachineSpanner Jaw Sizes Additional information and spanner jaw size table.Unified
Screw Threads SeriesASME B1.1-2003 Unified Inch Screw Threads, (UN and UNR Thread Form)Unified Inch Screw ThreadsRetrieved from " Easy access to all the data charts that appear on this pageThe Unified Thread Standard (UTS) defines a 60 thread form in Inch dimensions as described in the ASME B1.1 standard. It is the North American equivalent of the ISO metric thread system. The UTS serves as the leading standard for bolts, nuts, and a wide variety of other threaded fasteners used in the USA and Canada. However, in recent years the metric
thread standard is becoming more common.The standard defines diameter and pitch combinations along with allowances, tolerances, and designations. It has the same 60 profile as the ISO metric screw thread, but the basic dimensions of each UTS thread were chosen as an inch fraction rather than a millimeter value.Basic designation syntax:Nominal Diameter in Inch FractionPitch in TPISeries: UNC / UNF / UNEF / UNClass: 1A, 2A, 3A, 1B, 2B or 3B.Diameter:From 1/4 and above the diameters are given in inch fractions. For example 1/4, 3/4, 1 1/4.Below 1/4
the diameters are given by a series of numbers from #0 to #12. Each number describes an arbitrary diameter as shown in the below table.It is also allowed to denote the diameters with a decimal value. For example 0.250 (1/4), 0.4375 (7/16), etc. Pitch:By default, the pitch is given in TPI. For example, 1/4-20 means a thread with a pitch of 20 TPI (1/20=0.05).1t is also allowed to denote the pitch by distance. For example, 1/4-0.05P means a thread with a pitch of 0.05 (same as 20 TPI).Series:In most cases, the series will be UNC, UNF, or UNEF (Coarse, Fine, or
Extra fine pitch).ASTM B1.1, also defines several constant pitch series. These are denoted by ##-UN. For example, 12-UN or 8-UN. The pitch remains the same for the whole diameter range in these series. However, they are much less popular.Class:The class is defined by a two-character code.The first character is a digit between 1 and 3. 3=Tight fit, 2=Medium fit, and 1=Loose fit.The second character is a letter. A=External thread and B=Internal thread.For a detailed explanation of classes, read the dedicated section below.Additional Parameters:Direction:
By default, the thread is right-hand. For a left-hand thread, add the suffix -LH.Number of Starts: By default, all threads have a single start. Thus the lead equals the pitch. For a multiple-start thread, the lead is also indicated. For example: 3/4 0.0625P 0.1875L UNF denotes a 3/4 UNF thread with 3 starts. (0.1875/0.0625=3) Advantages/Disatvanges of Inch vs Metric Threads The charts below show all the possible thread combinations that are defined in ASTM B1.1UNC Unified Inch Coarse Thread SeriesUNF Unified Inch Fine Thread SeriesUNEF Unified Inch
Extra Fine Thread Series##-UN Unified Inch Constant PitchThread SeriesClick to get the Full Thread Data-Sheet for a specific combinationThe basic dimensions are nominal dimensions of a unified thread profile without allowance and tolerances (The thread class defines that). They are based on standard ASTM B1.1. The basic dimensions can be used for design. However, for manufacturing and machining, you need the allowable range of each dimension. This data can be found in the standard or in the Limits and Dimensions section below. All the basic
dimensions are derived from simple formulas based on the threads nominal diameter and pitch.List of symbols used in charts and formulas of Unified Inch Threads Watch this video for a quick explanation of the above terms \( \large d=\text{Basic Diameter} \) \( \large P=\frac{1}{TPI} \) \( \large H=\frac{\sqrt{3}}{2}\times{P} = 0.866025404\times{P} \) \( \large h_s=\frac{5}{8}\times{H} \) \(\large h_{as}=\frac{3}{8}\times{H}\) \( \large d_2=d-{2}\times{h {as}} \) \(\large d_1=d-{2}\times{h_s}\) \(\large F_{cs}=\frac{P}{8}\) \( \large

F {rs}=\frac{P}{4}\) \( \large D=\text{Basic Diameter} \) \( \large P=\frac{1}{TPI} \) \( \large H=\frac{\sqrt{3}}{2}\times{P} = 0.866025404\times{P} \) \( \large h_n=\frac{5}{8}\times{H} \) \(\large h {an}=\frac{1}{4}\times{H}\) \(\large D_1=D-{2}\times{h n}\) \(\large D 2=D1+{2}\times{h {an}}\) \(\large F_{rn}=\frac{P}{8}\) \( \large F_{cn}=\frac{P}{4}\) Click the Thread Link to get the Full Thread Data for all classes All dimensions are in inches. To view the Metric translation, click the Thread Link Click icon to show Additional columns
Click icon to show Full Thread Data Click the Thread Link to get the Full Thread Data for all classes All dimensions are in inches. To view the Metric translation, click the Thread Link Click icon to show Additional columns Click icon to show Full Thread Data Click the Thread Link to get the Full Thread Data for all classes All dimensions are in inches. To view the Metric translation, click the Thread Link Click icon to show Additional columns Click icon to show Full Thread Data Click the Thread Link to get the Full Thread Data for all classes All dimensions are
in inches. To view the Metric translation, click the Thread Link Click icon to show Additional columns Click icon to show Full Thread Data To manufacture or measure a thread, one has to know the maximum and minimum permissible values of the basic dimensions. These values are calculated according to the thread class (See below). To understand classes, you first need to understand the terms Allowance (Sometimes referred to as deviation) and Tolerances.Definition of terms:Allowance (Deviation):The minimum permissible distance between the basic and
actual profile.Tolerance:The width of the tolerance field of a diameter on the actual thread profile. (Pitch, Major & Minor diameters)A small allowance means that the assembly of a male and female thread will be harder, but after assembly, there will be less freedom of movement.A large allowance means that the assembly of a male and female thread will be easier, but after assembly, there will be more freedom of movement.The allowance size does not influence a threads production difficulty or price.A wide tolerance is easier and cheaper to produce but
yields a larger spread between threads.A narrow tolerance is challenging to produce and more expensive but yields a smaller spread between threads.The class is defined by a two-character code.The first character defines is a digit between 1 and 3. 1=Loose fit, 2=Medium fit, and 3=Tight fit.The second character is a letter. A=External thread and B=Internal thread.In the Unified Inch thread system, only classes 1A & 2A have an allowance. The allowance for the two classes is the same.The other 4 classes have an allowance of Zero.All the internal thread
profiles (B classes) have no allowance.Classes 1A & 1B: These classes are suitable for applications where a liberal tolerance and allowance are required to permit easy assembly. The maximum diameters of Class 1A threads are smaller than the basic diameter by the allowance amount. The minimum diameters of Class 1B threads are equal to the basic diameters and consequently afford no allowance at maximum material condition.Classes 2A & 2B: Classes 2A (external) and 2B (internal) are the default classes used for the commercial production of Nut, Bols,
and otehr threaded fasteners. They are the default class unless otherwise specified. they have the same allowance as classes 1A/1B. However, they have a narrower tolerance field. The difficulty of assembly is the same, but the spread between different parts in a production batch is smaller.Classes 3A & 3B: These classes are suitable for applications where tight fit and accuracy of thread elements are essential. The maximum diameters of Class 3A threads and the minimum diameters of Class 3B threads are the same (Both have zero allowance). The accuracy is
high, but the assembly is difficult.Combinations of Classes: The engineer can select any valid class for the male and female threads to achieve his design goals. The valid classes are defined in ASTM B1.1 as follows:Classes 2A, 2A, 3B, and 3B are always valid.Classes 1A & 1B are valid only for UNC threads with a nominal diameter equal to or larger than 1/4.The allowance es should be calculated for external threads with classes 1A and 2A. The allowance of both classes is the same and equals 0.3 times the pitch diameter tolerance of class 2A. It is the function
of 3 parameters.D Basic (nominal diameter)P Pitch (1/TPI)LE Length of engagement. If not explicitly specified, the length of engagement is assumed to be 5 pitches. (LE=5*P)All parameters are in inches \( \large es = 0.3 \times \left [ 0.0015 \times \sqrt[3]{D} + 0.0015 \times \sqrt{LE} + 0.015 \times \sqrt[3]{P~{2}} \right ]\) \begin{array}\large\,es& = 0.3 \times\,[\,0.0015 \times \sqrt[3]{D} &\\ & +\,0.0015 \times \sqrt{LE}&\\ & + 0.015 \times \sqrt[3]{P" {2} }\,]\end{array}The result should be rounded to 6 decimal places.ASTM B1.1 lists in a long chart
the allowance for each thread size. However, the results of this formula are 100% accurate, and there is no need to browse the chart.You can use our Advanced Threading Calculator to obtain the allowance according to a thread description or use the mini-calculator below. It's no secret that we are known as experts in the fastener industry and have been since 1912. Our devotion to customer service, quality products, and on-time deliveries have propelled us to success since our inception. Request a Quote Browse Products Shop Now Hex Bolts All sizes,
materials, and lengthsSizeNominal (Major)Coarse Thread (UNC)Fine Thread (UNF)Diameter [in]Threads Per InchTensile StressArea [in2]Minor Area [in2]Threads Per InchTensile StressArea [in2]Minor Area [in2]#00.06--------
-800.00180.0015#20.086560.00370.0031640.00390.0034#40.112400.0060.005480.00660.0057#50.125400.0080.0067440.00830.0072#60.138320.00910.0075400.01020.0087#80.164320.0140.012360.01470.0129#100.19240.01750.0145320.020.01751/4"0.25200.03180.0269280.03640.03265/16"0.3125180.05240.0454240.0580.05243/8"0.375160.07750.0678240.08780.08097/16"0.4375140.10630.0933200.11870.1091/2"0.5130.14190.1257200.15990.14869/16"0.5625120.1820.162180.2030.1895/8"0.625110.2260.202180.2560.243/4"0.75100.3340.302160.:
1/8"1.12570.7630.693120.8560.8121-1/4"1.2570.9690.89121.0731.0241-3/8"1.37561.1551.054121.3151.261-1/2"1.561.4051.294121.5811.5211-3/4"1.7551.91.74---------2"24.52.52.3--------- Metric Bolt Thread Size: Thread sizes for coarse and fine pitch thread were created using the standard sizes from ASME B1.13M. Coarse pitch threads are preferred and should be used whenever possible, as stated in ASME B1.13M.Nominal (Major)Coarse PitchFine PitchDiameter [mm]PitchTensile StressMinorPitchTensile StressMinor[mm]Area [mm2]Area [mm2][mm]Area
[mm2]Area [mm2]1.60.351.271.076 R . . ----6120.1217.89-
-81.2536.6132.84139.1736.03101.557.9952.291.2561.256.3121.7584.2776.251.2592.0786.04142115.4104.71.5124.5116.1162156.7144.11.5167.2157.5202.5244.8225.21.5271.5259243352.5324.32384.4364.6303.5560.65192621.2596364816.7759.32914.5883.8424.51121104521264122848514731377216711629565.5203019052230122526462676252023031297572634603282238623799806434441441.54851479890655915364260996020100669956740275627473110--------- 291829084 Standard thread formThe Unified Thread Standard (UTS) defines a
standard thread form and seriesalong with allowances, tolerances, and designationsfor screw threads commonly used in the United States and Canada. It is the main standard for bolts, nuts, and a wide variety of other threaded fasteners used in these countries. It has the same 60 profile as the ISO metric screw thread, but the characteristic dimensions of each UTS thread (outer diameter and pitch) were chosen as an inch fraction rather than a millimeter value. The UTS is currently controlled by ASME/ANSI in the United States.Main article: Screw thread
History of standardizationThe basic profile of all UTS threads is the same as that of all ISO metric screw threads. Only the commonly used values for Dmaj and P differ between the two standards.Each thread in the series is characterized by its major diameter Dmaj and its pitch, P. UTS threads consist of a symmetric V-shaped thread. In any plane containing the thread axis, the flanks of the V have an angle of 60 to each other. The outermost 18 and the innermost 14 of the height H of the V-shape are cut off from the profile.The major diameter Dmaj is the
diameter of the screw measured from the outer edge of the threads. The minor diameter Dmin (also known as the root diameter) is the diameter of the screw measured from the inner edge of the threads. The major diameter may be slightly different from the shank diameter, which is the diameter of the unthreaded part of the screw. The diameters are sometimes given approximately in fractions of an inch (e.g. the major diameter of a #6 screw is 0.1380in, approximately 964 in = 0.140625in.The pitch P is the distance between thread peaks. For UTS threads,
which are single-start threads, it is equal to the lead, the axial distance that the screw advances during a 360 rotation. UTS threads do not usually use the pitch parameter; instead a parameter known as threads per inch (TPI) is used, which is the reciprocal of the pitch.The relationship between the height H and the pitch P is found using the following equation where is half the included angle of the thread, in this case 30:[11H =P 2 tan = 3 2 P 0.866025 P . {\displaystyle {\begin{aligned}H&={\frac {P}{2\tan \theta } } ={\frac {\sqrt {3} }{2} }\cdot P\\
[.5em]&\approx 0.866025\cdot P\,.\end{aligned}}} In an external (male) thread (e.g., on a bolt), the major diameter Dmaj and the minor diameter Dmin define maximum dimensions of the thread. This means that the external thread must end flat at Dmaj, but can be rounded out below the minor diameter Dmin. Conversely, in an internal (female) thread (e.g., in a nut), the major and minor diameters are minimum dimensions, therefore the thread profile must end flat at Dmin but may be rounded out beyond Dmaj. These provisions are to prevent any
interferences.The minor diameter Dmin and effective pitch diameter Dp are derived from the major diameter and pitchas: Dmin=Dmaj2H58=Dmaj538PDmaj1.082532PDp=Dmaj2H38=Dmaj338PDmaj0.649519 P. {\displaystyle {\begin{aligned}D_ {\mathrm {min} }&=D_ {\mathrm {maj} }-2H\cdot {\frac {5}{8}}=D_{\mathrm {maj} }-{\frac {5{\sqrt {3}}}{8} }\cdot P\approx D_{\mathrm {maj} }-1.082532\cdot P\D_{\mathrm {p} }&=D {\mathrm {maj} }-2H\cdot {\frac {3}{8}}=D_{\mathrm {maj} }-{\frac {3{\sqrt {3}}}
{8} }\cdot P\approx D_{\mathrm {maj} }-0.649519\cdot P.\end{aligned}}} The standard designation for a UTS thread is a number indicating the nominal (major) diameter of the thread, followed by the pitch measured in threads per inch. For diameters smaller than 1/4 inch, the diameter is indicated by an integer number defined in the standard; for all other diameters, the inch figure is given.This number pair is optionally followed by the letters UNC, UNF or UNEF (Unified) if the diameter-pitch combination is from the coarse, fine, or extra fine series, and
may also be followed by a tolerance class.Example: #6-32 UNC 2B (major diameter: 0.1380inch, pitch: 32 tpi)Unified Screw Threads UNC, UNF and UNEF[2]Major diameterDmaj (inch, mm)Thread density (d, threads per inch) and thread pitch (p)Preferred cutting tap drill sizeCoarse (UNC)Fine (UNF)Extra fine (UNEF)d (TPI)p (inch, mm)d (TPI)p (inch, mm)d (TPI)p (inch, mm)CoarseFineExtra
fine#00.06001.5240None800.0125000.3175None3/64.047#10.07301.8542640.0156250.3969720.0138880.3528None#53.060#53.060#20.08602.1844560.0178570.4536640.0156250.3969None#50.070#50.070#30.09902.5146480.0208330.5292560.0178570.4536None#47.079#45.082#40.11202.8448400.0250000.6350480.0208330.5292None#43.089#42.094#50.12503.1750400.0250000.6350440.0227270.5773None#38.102#37.104#60.13803.5052320.0312500.7938400.0250000.6350None#36.107#33.113#80.16404.1656320.0312500.7938360.0277780.
For many years non-standard 1-inch 14-tpi nuts and bolts have been widely used instead of standard-sized 1-inch 12-tpi fasteners; consequently 1-14 fasteners are easier to find and less expensive than 1-12 fasteners. After several decades 1-14 fasteners have now come to be commonly referred to as "Standard Fine Thread" or "UNF". Though technically incorrect (the UNF standard specifies 1-12), size 1-14 is universally accepted as standard for fine-threaded 1-inch fasteners, and "1-inch 14-tpi NF" has become established as a "common use" term, or "a
genericized brand name/standard". In other words, the 1-12 standard has lacked effective enforcement for a long enough time (many decades) to give generic trademarklike status to 1-inch 14-tpi fasteners.The following formula is used to calculate the major diameter of a numbered screw greater than or equal to 0: Major diameter = Screw # 0.013in + 0.060in. For example, the major diameter of a #10 screw is 10 0.013in + 0.060in = 0.190in. To calculate the major diameter of "aught" size screws count the number of extra zeroes and multiply this number by
0.013in and subtract from 0.060in. For example, the major diameter of a #0000 screw is 0.060in (3 0.013in) = 0.060in 0.039in = 0.021in.The number series of machine screws has been extended downward to include #00-90 (0.047in = 0.060in 0.013in) and #000-120 (0.034in = 0.060in 2 0.013in) screws;[3] however, the main standard for screws smaller than #0 is ANSI/ASME standard B1.10 Unified Miniature Screw Threads. This defines a series of metric screws named after their major diameters in millimetres, from 0.30UNM to 1.40UNM. Preferred sizes
are 0.3, 0.4, 0.5, 0.6, 0.8, 1.0 and 1.2mm, with additional defined sizes halfway between.[4] The standard thread pitch is approximately 1/4 of the major diameter. The thread form is slightly modified to increase the minor diameter, and thus the strength of screws and taps. The major diameter still extends to within 1/8H of the theoretical sharp V, but the total depth of the thread is reduced 4% from 5/8H = 5/8cos(30)P 0.541P to 0.52P.[5] This increases the amount of the theoretical sharp V which is cut off at the minor diameter by 10% from 0.25H to 7/8
0.52/cos 30 0.27456H.The number series of machine screws once included more odd numbers and went up to #16 or more. Standardization efforts in the late 19th and the early part of the 20th century reduced the range of sizes considerably. Now, it is less common to see machine screws larger than #14, or odd number sizes other than #1, #3 and #5. Even though #14 and #16 screws are still available, they are not as common as sizes #0 through #12.[citation needed]Sometimes "special" diameter and pitch combinations (UNS) are used, for example a
0.619in (15.7mm) major diameter with 20 threads per inch. UNS threads are rarely used for bolts, but rather on nuts, tapped holes, and threaded ODs. Because of this UNS taps are readily available.[6][7] Most UNS threads have more threads per inch than the correlating UNF or UNEF standard; therefore they are often the strongest thread available.[8] Because of this they are often used in applications where high stresses are encountered, such as machine tool spindles[9] or automotive spindles.[10]A screw thread gauging system comprises a list of screw
thread characteristics that must be inspected to establish the dimensional acceptability of the screw threads on a threaded product and the gauge(s) which shall be used when inspecting those characteristics.Currently this gauging for UTS is controlled by:ASME/ANSI B1.2-1983 Gauges And Gauging For Unified Inch Screw ThreadsThis Standard provides essential specifications and dimensions for the gauges used on Unified inch screw threads UN [unified] and UNR [external threads only] thread form, and covers the specifications and dimensions for the
thread gauges and measuring equipment listed in Tables 1 and 2. The basic purpose and use of each gauge are also described. ASME/ANSI B1.3-2007 Screw Thread Gauging Systems for Acceptability: Inch and Metric Screw Threads (UN, UNR, UNJ, M, and M])This Standard presents screw thread gauging systems suitable for determining the acceptability of Unified [UN], UNR [external threads only], UNJ [internal and external threads], M, and M]J screw threads on externally and internally threaded products. It establishes the criteria for screw thread
acceptance when a gauging system is used.A screw thread gauging system comprises a list of screw thread characteristics that must be inspected to establish the dimensional acceptability of the screw threads on a threaded product and the gauge(s) which shall be used when inspecting those characteristics.Federal Government Use. When this Standard is approved by the Department of Defense and federal agencies and is incorporated into Federal Standard-H28/20 [FED-STD-H28/20], Screw Thread Standards for Federal Services, Section 20, the use of this
Standard by the federal government is subject to all the requirements and limitations of Federal Standard-H28/20 [FED-STD-H28/20].These standards provide essential specifications and dimensions for the gauges used on Unified inch screw threads (UN, UNR, UN]J thread form) on externally and internally threaded products. It also covers the specifications and dimensions for the thread gauges and measuring equipment. The basic purpose and use of each gauge are also described. It also establishes the criteria for screw thread acceptance when a gauging
system is used.A classification system exists for ease of manufacture and interchangeability of fabricated threaded items. Most (but certainly not all) threaded items are made to a classification standard called the Unified Screw Thread Standard Series. This system is analogous to the fits used with assembled parts.Class 1 threads are loose fit, intended for ease of assembly or use in a dirty environment.Class 2 threads are free fit, and the most common. They are designed to maximize strength considering typical machine shop capability and machine
practice.Class 3 threads are medium fit, still quite common and used for closer tolerances on high quality work.Class 4 threads previously designated a close fit for even tighter tolerances, but this classification is now obsolete.Class 5 fit is an interference thread, requiring the use of a wrench for turning. These can be seen in applications like spring shackles on an automobile.The letter suffix "A" or "B" denotes whether the threads are external or internal, respectively. Classes 1A, 2A, 3A apply to external threads; Classes 1B, 2B, 3B apply to internal threads.
[11]Thread class refers to the acceptable range of pitch diameter for any given thread. The pitch diameter is indicated as Dp in the figure shown above. There are several methods that are used to measure the pitch diameter. The most common method used in production is by way of a go/no-go gauge. ASME/ANSI B1.1 2019 Unified Inch Screw Threads, UN, UNR, & UN] Thread FormASME/ANSI B1.10M 2004 Unified Miniature Screw ThreadsBritish standard pipe threadBritish Standard WhitworthISO metric screw threadList of drill and tap sizesList of screw
drivesList of thread standardsNational pipe threadNut (hardware)William SellersUnited States Standard thread”™ Machinery's Handbook 29 (2012), p.1806.~ Machinery's Handbook 29 (2012), p.1816.” #00-90 and #000-120 screws for sale™ Machinery's Handbook 29 (2012), p.1861.~ Machinery's Handbook 29 (2012), pp.18581859.~ McMaster-Carr. "Special Thread Size Round Adjustable Threading Dies". p.2520. Retrieved 24 December 2024.~ McMaster-Carr. "Special Thread Size High-Speed Steel Hand Taps". p.2501. Retrieved 24 December 2024."
Schwaller (2004), p.55.” "Special connections". Filton Rotary Union Products. Archived from the original on 18 May 2009. Retrieved 28 August 2009..”~ "Hub components" (PDF). Archived from the original (PDF) on 17 June 2009. Retrieved 29 August 2009..”~ AFT Fasteners & Industrial Supply. "Thread Terminology" (PDF). Fastener Reference Guides. Retrieved 24 December 2024.[Machinery's Handbook 29] Oberg, Erik; Jones, Franklin D.; Horton, Holbrook L.; Ryffel, Henry H. (2012). McCauley, Christopher J. (ed.). Machinery's Handbook (29thed.). New
York: Industrial Press. ISBN978-0-8311-2901-9.Schwaller, Anthony E. (2004). Total Automotive Technology (4thed.). Cengage Learning. ISBN978-1-4018-2476-1.Unified Screw Threads with TolerancesUnified Coarse/Fine diameters and tap drill sizes (U.S. units)Unified Coarse/Fine tap drill sizes (U.S. units)Imperial Metric fastening size conversion chartsInternational Thread StandardsConversion chart Whitworth/BSF/AF and metric Archived 2 May 2010 at the Wayback MachineSpanner Jaw Sizes Additional information and spanner jaw size table.Unified
Screw Threads SeriesASME B1.1-2003 Unified Inch Screw Threads, (UN and UNR Thread Form)Unified Inch Screw ThreadsRetrieved from " Technical Menu Posted on July 2nd, 2015 by vapro Coarse Thread Series UNCFine Thread Series UNF8-Thread Series 8UNNominal Size and Threads Per In.Basic Pitch Dia.Section at Minor Dia.Tensile Stress AreaNominal Size and Threads Per In.Basic Pitch Dia.Section @ Minor Dia.Tensile Stress AreaNominal Size and Threads Per In.Basic Pitch Dia.Section @ Minor Dia.In.Sq in.Sq in.In.Sq in.Sq in.In.Sq in.38
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Bolt thread sizes explained. What is standard bolt thread pitch. How many types of bolt thread. Thread bolt. What is the standard thread length of a bolt.



