A N A MERICAN NATI ONAL S TANDARD

UNIFIED INCH
SGREW THREADS

(UN and UNR Thread Form)

ASME B1.1-2003

[Revision of ASME B1.1-1989 (R2001)]



CONTENTS

FOreWoOord ..o o vi
Committee ROSEer . ..o e e e viii
1 General ... 1
L1 SCOpe « o 1
1.2  Unified Screw Thread Standards ..............ccciiiiiiiiiinn.. 1
1.3 UNand UNR Screw Threads .........ccoviiiiiiiiiiiiinnn 1
1.4 Interchangeability ........... ... ... i 1
1.5 Designations ....... ... i 1
1.6 Reference DOCUMENtS. ... ...t e 1
1.7 Acceptability .......... 2
1.8 Reference Temperature. ......... ..., 2
1.9 Units of MEaSUIE . . ..ottt e e 2
1.10 Federal Government Use. ...ttt 2
2 Screw Thread Profile .......... ... ... ... . . . . 2
21 SCOPE . 2
2.2 Basic Profile. ... 2
2.3 Design Profiles .......... ... .. 2
2.4 Formulas and Symbols .......... ... i 2
3 Screw Thread Series ............. ... . i 2
3.1 Thread Series Definition . ...ttt 2
3.2 Order of Selection . .....oviiii 2
3.3 Coarse-Thread Series Applications ..................... ..., 3
3.4 Fine-Thread Series Applications.................cooiiiiiiiiiiiiia.. 3
3.5 Extra-Fine-Thread Series Applications................................... 3
3.6 Constant-Pitch Thread Series Applications............................... 3
3.7 Fine Threads for Thin-Wall Tubing..................... ... ... ... 7
4 Screw Thread ClasSes . ...ttt e 36
4.1 Thread Classes . ... ...ttt e e 36
42 Combinations of Classes. .. ...ttt 36
5 Screw Thread Allowance and Tolerance ................. ... ... ... ... .. ciiii.. 36
5.1 ALIOWANCE. . . o vttt et 36
5.2 Pitch Diameter Tolerance, All Classes ..........c.coviiiiiieiiiiiinnnnn. 36
5.3 Special Lengths of Engagement, LE ............................ia... 37
5.4 Minor Diameter Tolerance and Allowance for External Threads.......... 54
5.5 Major Diameter Tolerance for Internal Threads .......................... 54
5.6 Minor Diameter Tolerance and Length of Engagement for Internal
Threads. .. ... 55
5.7 Disposition of Allowance and Tolerance................................. 55
5.8 Formulas for Allowance and Tolerance..............ccooiiiiiiiiiiinnn... 55
5.9 Lead and Flank Angle Tolerances ....................cooiiiiiiiiian.... 58
5.10 Coated or Plated Threads..........ccoiiiiiiiiiiiii i 58
511 Circular RUNOUL . .. ..o e e e 58
6 Screw Thread Designation ......... ... . ... ... .. . 58
6.1 Basic Method of Designating........................cooiiiiii, 58

iii



6.2 Method of Designating Coated Threads .................................

6.3 Method of Designating Left-Hand Threads..............................
6.4 Method of Designating UNS Threads ...................................
6.5 Designations for Other Threads.................... ... ... .
6.6 Method of Designating Threads Having Special Length of
Engagement.......... .. ...
6.7 Method of Designating Threads Having Modified Crests.................
7 Dimensional Accommodation of Coating or Plating for 60-deg Threads ..........
71 Introduction................iiiiiii
7.2 Material Lifts for Coated Threads................................ ... ...
7.3 Dimensional Effects of Coating ......................oooiiiiii
74 External Thread With Allowance Available for Coating ..................
7.5 External Thread With No Allowance for Coating ........................
7.6 Internal Threads........... ... .o i
7.7  Electrodeposited Coatings ..................ooiiiiiiiiiiiin
7.8 Other Considerations................ooiiiiiiiiii i,

8 Standard Series Threads (UN/UNR) and Limits of Size for Standard Series

and UNS/UNRS Series Threads ............. ... ... .. i,
8.1 Standard Series. . ..........o.ueiniii it e
8.2 Limits Of SiZe ...ttt e
8.3 Formulas for Limits of Size ....... ..ot
8.4 Example of Calculations From Formulas ................................
9 Lead and Angle Tolerances ................couiiniiiiiiiiiei i,
9.1 Lead and Flank Angle Acceptance ............. ...,
10 Formulas and Symbols for Thread Form ............ ... ... . .. .. ... . .. .....
10.1 Thread Form Formulas and Symbols...................... ...
11 Tables of Basic Dimensions ................ .. ... it
11.1 Table Content .. ........o.oin it e
11.2 Thread Series. ... ..ottt e
Figures
1 Basic Profile for UN and UNR Screw Threads .................ccooiiiiia...
2 Disposition of Diametral Tolerances, Allowance, and Crest Clearance for
Unified Inch Screw Thread Classes 1A, 2A,1B,and 2B .....................
3  Disposition of Diametral Tolerances and Crest Clearances for Unified Inch
Screw Thread Classes 3A and 3B...........iiiiiiiiii i
4  Ratio of Pitch Diameter Change to Thickness of Coating on 60-deg
Threads . . ...t
5  Effect of Electrodeposited Coatings on 60-deg External Threads...............
6  Application of General Thread Symbols ..........................ooooae.
Tables
1 Standard Series Threads (UN/UNR) . .......oiuiiiiiiii i
2 Limits of Size for Standard Series Threads (UN/UNR)........................
3 Allowable Variations in Lead and Equivalent Change in Functional
Diameter. .. ..o
4 Increments in Pitch Diameter Tolerance — Class 2A ........... ...,
5 Thread Form Data . ...... ...t e
6 Basic Dimensions for Coarse-Thread Series (UNC/UNRC) ....................
7 Basic Dimensions for Fine-Thread Series (UNF/UNRF) .......................
8 Basic Dimensions for Extra-Fine-Thread Series (UNEF/UNREF)...............
9 Basic Dimensions for 4-Thread Series (4-UN/4-UNR) .................oooiut..

iv



10
11
12
13
14
15
16
17A
17B
18A
18B
19

20

Basic Dimensions for 6-Thread Series (6-UN/6-UNR) ......................... 76

Basic Dimensions for 8-Thread Series (8-UN/8-UNR) ......................... 77
Basic Dimensions for 12-Thread Series (12-UN/12-UNR)............coovuu... 79
Basic Dimensions for 16-Thread Series (16-UN/16-UNR).................o.... 81
Basic Dimensions for 20-Thread Series (20-UN/20-UNR)............ccvvuun... 83
Basic Dimensions for 28-Thread Series (28-UN/28-UNR)..............coou... 84
Basic Dimensions for 32-Thread Series (32-UN/32-UNR)...........coovuun... 85
Outline Guide for Determining Limits of Size of External Threads ............ 86
Outline Guide for Determining Limits of Size of Internal Threads............. 86
Examples of External Screw Threads ...............................ooL. 87
Examples of Internal Screw Threads.......................................... 90
Allowable Variation in 30 deg Basic Half Angle of External and Internal

Screw Threads. . .. ... e 92
General Symbols. ....... ... 93

Nonmandatory Appendices

Terminology and Identification of Unified Inch Screw Threads ................ 95
Thread Strength Design Formulas .................. ..., 97
Unified Inch Screw Threads — Metric Translation ............................ 98
Special Threads.............o o i 134
Changes to ASME B1.1-1989 Tables 3A and 3B................... .. ..ot 177

mg N = >





