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Calculating a 1" NPT threading cycle for an external thread
1. Look up the Pitch diameter at the beginning of the thread on table 3.
For the 1" NPT thread this is 1.214"

“,
1.214

| A 4

2. Calculate the Ending location in X at the face of the part, subtract twice
the height of the of the thread. This is found on table 1 under 11.5
threads per inch. 1.214 - (2 x .064 = .128") = 1.086"

3. The taper per foot on the diameter for a pipe thread is .75". The amount
of taper to add to the threading cycle for .2" clearance to start is:
75x(.2/12)=.0167".

The starting point for X will be 1.214 - .0167 = 1.1973
The ending point in X will be 1.086 - .0167 = 1.0693

4. The length of thread for a 1" NPT is shown as .9845" on table 3
continued. The total length of travel in Z will be this plus .2
.9845" + .2" =1.1845"

5. Calculate the amount of A by using the total travel in Z and the taper per
foot on the diameter.
.75x(1.1845/12) = .074"

6. Generate your threading cycle:
X 1.1973 2.2 (SEE NOTE 1)
G33 X1.0693 Z-.9845 1.03 K .087 A.074 C (SEE NOTE 2)

Note 1: The starting location in X can be adjusted to take a good size pass,
adjust as needed

Note 2: Adjust the length in Z for total length really required. Be sure to
adjust the A value as well.



Table 3. Basic Dimensions, American National Standard Taper Pipe Threads,'
NPT (ANSI/ASME Bi1.20.1-1983, R1992)

—1 (IMPERFECT THREADS DUE

For all dimensions see corresponding reference letters in table.
Angle between sides of thread is 60 degrees.

per foot,

TO CHAMFER ON DIE)

| TAPER OF THREAD 1IN 16
MEASURED ON DIAMETER

Taper of thread, on diameter, is 34 inch
Angle of taper with centerline is 1°47".

The basic maximum thread height, b, of the truncated thread is 0.8 X pitch of
thread. The crest and root are truncated a minimum of 0.033 X pitch for all pitches,

For maximum depth of truncation see Table 1.

1 Pitch

— . Handtight Effective Thread,
: utside iameter Engagement External
Nﬂnl"‘ Diam. Threads Pitch at gng.

I},‘i“ of IWL of |Beginning |Length,2 Length,*

S_pe Pipe, NCM | Thread, |of External] L Diam..2| Lz Diam.,

e D n P Thread, E Ez

Eo In. In.

s o.3125| 27 o.03704 | o©.27118 o.160 | 0.28118 | o.2611 | o©.287%50

4 0,408 27 0.03704 | ©.306351 0.1615 | 0.37300 | o©0.2639 | 0.38000

14 0.540 18 0.05556 | ©0.47739 0,2298 | 0.49163 | o©.4018 | o.s025¢C

34 0.675-4-.- 18 0.05550 | o.61201 0.240 |o0.62701 | o. 4078 | o.63750

e o.Bg0 14 0.07143 | ©.75843 0.320 | ©0.77843 | ©.5337 | ©.79179

34 I.050 14 0.07143 o, 00768 0,339 o.QR8%7 0.5457 1.00179
1 1.315 11'4 | 0.08606 | 1.21303 0.400 | 1.23863 | o.6828 1_25630
144 1.0660 1114 | o.08606 | 1.55713 0.420 | 1.58338 | o.7068 | r.Gorzo
134 1.9oo | 11}4 | 008606 | 1.79600 | o.420 | 1.82234 | eo.7235 | I.B4130
2 2.375 11} | 0.08606 | 2 26902 0.436 | 2.29627 | o.7565 | =2.31630
2t4 2,875 8 o.12500 | 2.71053 0,682 | 2.96216 | 1.1375 | 2.790602
1 3.500 8 0.12500 | 3.34062 0.766 | 3.38850 | I.2000 | 3.41562
3k 4.000 8 0.12500 | 3.83750 0,821 | 3.88881 | 1.2500 | 3.91562
4 4.500 8 0.12500 | 4.33438 0.844 | 4.38712 | 1.3000 | 4.41502
5 5.563 8 0.12500 | 5.30073 | 0.037 | 5.44920 | I.4063 | 5.47862
6 6625 8 o.12500 | 6.44609 0.958 | 6.50597 | 1.5125 | @.54062
8 8.625 8 o.12500 | 8.43359 1,063 | B,s0003 | 1.7125 | 8.54002
(4] 10.750 8 0.12500 | 10.5453L I.210 |10.62004 | 1.9250 | Xo.6O562
12 12,750 8 ©.12500 | 12.53281 1.360 |12.61781 | 2.1250 | 12.66%62
14 0D | 14.000 B 0.12500 | 13.77500 1.562 |13.87262 | 2.2500 | 13.91562
16 0D | 16.c00 8 0.12500 | 15.76250 1.812 |[15.87575 | 2.4500 | 15.01562
180D | 18.000 8 0.12500 | 17.75000 2.000 |17.87500 | 2.6500 | 17.91562
20 OD | 20.000 8 0.12500 | 19.73750 2.125 [19.87031 | 2.8500 | 19.91562
24 OD | 24.000 8 0.12500 | 23.71250 2.375 |23.86004 | 3.2500 | 23.01502

All dimensions given in inches.



Table 3 (Concluded ). Basic Dimensions, American National Standard Taper Pipe
Threads, NPT (ANSI/ASME B1.20.1-1983. R1992)

Rasic
Wrench Makeup Vanish ?;::,: Nf.'rm_innl Perfect D?;::'_];l
Nomi-" Length for Thread, | Exter- External Height | Small
nal Intérnal Thread '3“1? nal Threads: of End of
Pipe | Length,”| Diam., | thds.), | Thread, | Length, | Diam., | Thread, | Pipe.®
Size L E; v | Ls Ex “h Ko
Vig o.1111 0.26424 | 0.128s | 0.3896 | o.1870 | 0.2R287 | 0.02063 0.2416
L o.1111 0.35656 | 0.1285 | 0.3924 | 0.1808 | 0.37%37 | 0.02063 0.3119
Va 0.1667 0.46607 | 0.1928 | 0.5046 | 0.2007 | 0.49556 | 0.04444 0.4329
T 0.1667 | 060160 | 0.1928 | 06006 | 0.2067 | 063086 | 0.04444 0.5676
A 0.2143 0.74504 | 0.2478 | o0.7815% 0. 1909 0.78286 | 0.05714 0.701%
Ya 0.2143 0.95429 | 0.2478 | 0.7935 0.4029 0.99286 | 0.05714 0.910%
{1 0.2609 1.19733 | o317 | 0.984% 0. §085 1.24547 | 0.06957 1.1441
1V 0.2609 1.54081 | 0.3017 1.0085 0.5129 1.§9043 | 0.06957 1.4876
144 0.2609 1.77978 | 0.3017 | 1.0252 | 0.5496 1.83043 | 0.06057 1.726%
2 0.2609 2.26272 | 0.3017 | 10582 | 0.5826 | 2.30843 | 0.06957 2.1995
ks 0.2500° | 270391 | 0.4337 | 1.5712 | 08875 | 2.77500 | 0.100000 | 2.6195
3 0.2500% | 3.32500 | 0.4337 | 1.6337 | 0.9500 | 3.40000 | 0.100000 | 3.2406
1. 0.2500 1.82188 | 0.4337 | 1.6837 | 10000 | 390000 | 0.100000 | 3.737%
4 0.2500 4.31875 | 0.4337 | 1.7337 1.0500 | 4.40000 | 0100000 | 4.2344
5 0,2500 §.37511 | 0.4337 1.8400 1.1563 5.46300 | 0.100000 | 5.2907
6 0.2500 6.43047 | 0.4337 1.9462 1.262% 6.§2500 | O, 100000 6.3461
L 0.2500 B.41797 | 0.4337 | 21462 1.4625 ¥.62500 | o.100000 | B.3336
10 0.2600 | 10.52060 | 0.4137 | 2.3587 1.6750 | 1065000 | 0.100000 | 10.4453
12 0.2900 | 12.51719 | 0.4337 2.5587 1.8750 | 12.65000 | 0.100000 | 12.4328
140D | o0.2500 | 13.75938 | 0.4337 2.6837 2.0000 | 13.90000 | 0100000 | 13.6750 I
160D | o.2900 | 15.74688 | 0.4337 2 8837 2.2000 | 15.90000 | 0.100000 | 15.662%
IBOD | o.2900 | 17.73438 | 0.4137 | 3.0837 2.4000 | 17.00000 | 0100000 | 17.6500
200D | o.2500 | 19.72188 | 0.4337 | 3.2837 1.6000 | 19.90000 | 0100000 | 19.637%
240D | o.2500 | 23.69688 | 0.43117 ]l 3.6837 | 1.0000 | 23.90000 | 0.100000 | 23.6012%

3 The length Ls from the ¢nd of the pipe determines the plane beyond which the thread form is
imperfect at the crest. The next two threads are perfect at the root. At this plane the cone formed

by the crests of the thread intersects the cylinder forming the external su

(==

® Given as information for use in selecting tap drills.

? Three threads for 2-inch size and smaller; two threads for larger sizes.

® Military Specification MIl. — P — 7108

e of the pipe. Ls=

and smaller. The E; dimensions are then as fﬂle:;: Size 2Y2 in., 2.60609 and size 3 in., 3.11719.
Increase in diameter per thread is equal to 0.0625/n.

ves the wrench makeup as three threads for 3 n.



Table 1. Limits on Crest and Root of American National Standard External
and Internal Taper Pipe Threads, NPT (ANSI/ASME B1.20.1-1983, R1992)

INTERNAL THREAD

AN ﬁ.%\ﬁ&x \

S

/= Minimum = '%\ SN ,
HTrum:atiunm = Truncalion

A NS =
NN

EXTERNAL THREAD
Height of Width of Flat. F.
Height of Pipe Thread Truncation Equivalent to
Threads | Sharp V & ' ;
b Theead. I Truncation
Inch H Max. Min. Min. Max. Min. Max,
27 0.03208 | 0.02963 | 0.02496 | 0.0012 | 0.0036 | 0.0014 | 0.004
18 004811 | 0.04444 | 0.03833 | 00018 | 0.0040 | 0.0021 | 0.0057
14 0.06186 | 0.05714 | 0.05071 | 0.0024 | 0.0056 | 0.0027 | 0.0064
11Y4: 0.07531 | 0.06957 | 0.06261 | 0.0029 | 0.0063 | 0.0033 | 0.0073
! 0.10825 | 0.10000 | 0,09275 | 0.0041 | 0.0078 | 0.0048 | 0.0000

All dimensions are in inches and are given o four or five decimal places only to avoid errors i
compulations, not o indicate required precision.




