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2.1.2

ASME Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, Tel:
610-832-9585, www.astm.org.

ASME B46.1

213

Surface Texture (Surface Roughness, Waviness, and Lay)
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Available from Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue, Philadelphia,
PA 19111-5094, Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch.
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Dimensional Control

3. REQUIREMENTS
3.1 Form of Thread

The Aeronautical Natig
threads covered by thig

3.2 Dimensions
Taper pipe threads sh

profile within the L, an
Table 1, and as show

nominal size pipe stocK.

3.2.1 Tolerance

The tolerance for all ts
inspection gage check
internal threads that ar
L, and L, + L3 lengths.
3.2.2 Thread Angle

The thread angle, whe
thread. Half of the thrd
shall be within £45 min

3.2.3 Lead of Thread

nal Taper Pipe Thread Form, Symbol ANPT, as shown on Figure 1, shall
standard.

all conform to dimensions as shown on Figure 2.and given in Tables 1 g
] Ly + L3 lengths. The crest and root of the thread shall be truncated with
h on Figure 3. This applies to fully machined, fittings and bosses and ng

per pipe threads shall be plus of.minus one turn (length of one pitch --- K
bd over the basic effective length of thread. External threads that are on
e one turn over basic shallbe of correct form for not less than one pitch in g

N measured in.the axial plane, shall be such that its bisector will be perpeng
ad angle shall-be 30° + 1° for all pitches with the exception of the 11-1/2 an
Lites.

be used for taper pipe

nd 2, and shall be full
n the limits specified in
t to fittings made from

ereafter “pitch”) on the
e turn under basic and
xcess of the respective

licular to the axis of the
8 pitch threads, which

The tolerance on lead (pitch and helix) between any two pitches within the effective thread lengths L, and L4 + L3 shall be
the basic pitch within .002 inch.

3.2.4 Taper of Threa

d

The taper of the thread shall be 3/4 inch per foot, +1/16 inch, when measured on the diameter and along the axis.

3.2.5

Internal Threads

The entrance end of internal threads shall be countersunk 90° to the diameter given in Table 1.
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n = Number of threads per inch.

p = Pitch of thread (measured parallel to axis) = 1/n

H = Height of sharp V thread = 0.866025 p.

h = Basic depth of thread on product = 0.8 p.

f = Depth of truncation.

y = Angle of taper (1°47"' approx.) = 3/4 inch per foot dn diameter.

E 1 - AERONAUTICAL NATIONAL TAPER PIPE THREAD FORM AND NOJ

TABLE 1 - COUNTERSINKING, CHAMFERING, AND LIMITS ON
CREST AND ROOT TRUNCATION "

TABLE 1A - DIMENSIONS 1-6

[ATION

Nominal Threads Truncation
Pipe Size per Minimum Maximum
Inch Inch Formula Inch Formula Inch
1 2 3 4 5 6
1/16 27 .033P .0012 .096P .0036
1/8 27 .033P .0012 .096P .0036
1/4 18 .033P .0018 .088P .0049
3/8 18 .033P .0018 .088P .0049
1/2 14 .033P .0024 .078P .0056
3/4 14 .033P .0024 .078P .0056
1 11-1/2 .033P .0029 .073P .0063
11/4 =172 033P 70029 073P .0063
11/2 11-1/2 .033P .0029 .073P .0063
2 11-1/2 .033P .0029 .073P .0063
21/2 8 .033P .0041 .062P .0078
3 8 .033P .0041 .062P .0078
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TABLE 1B - DIMENSIONS 7-12

Nominal Width of Flat Chamfer Countersink
Pipe J2X Diameter K ¥
Size Minimum Maximum 45° Approx X 90° £5°
Inch Formula Inch Formula Inch Inch Inch

K
+.03
J -.00
1 7 8 9 10 11 12
1/16 .038P .0014 A11P .0041 .03-.05 312
1/8 .038P .0014 A11P .0041 .03-.05 406
1/4 .038P .0021 .102P .0057 .04-.07 .562
3/8 .038P .0021 .102P .0057 .04-.07 .687
1/2 .038P .0027 .090P .0064 .05-.08 .875
3/4 .038P .0027 .090P .0064 .05-.08 1.062
1 .038P .0033 .084P .0073 .06-.09 1.312
11/4 .038P .0033 .084P .0073 106-.09 1.641
11/2 .038P .0033 .084P .0073 .06-.09 1.906
2 .038P .0033 .084P .0073 .06-.09 2.500
21/2 .038P .0048 .072P .0090 .08-.11 2.906
3 .038P .0048 .072P 0090 .08-.11 3.531
Y See 3.2.7.
2 J - External THreads.
¥ K - Internal Thyeads.
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L, IMPERFECT THREAD FORM
DUE TO LEAD ON DIE
e— L., — >t e—— | EXCEPT FOR SHOULDER
3 1 p FITTING
Y, V., .
7 v B
Pl?E\\\\ \
DRI
E; éo E; E, B -i
L1—= l‘;;):nanl engagem;n;t“g; r:an;“;;tween ext;rr:r;indr;l:er:al t"t‘lr:a:s..m e
L2 = Effective length of external thread = p(0.8D + 6.8).
L3 = Normal wrench take-up = 3p.
(L1+L3) = Effective length of internal thread.
Eq = Basic pitch diameter thread at end of pipe = D - (0.05D + 1.1)p.
E4 = Basic pitch diameter thread at end of coupling = Eg + 0.0625L4.
E2 = Basic pitch diameter thread at end L2 from end of pipe = Eg + 0.0625L 5.
E3 = Basic pitch diameter thread at end L3 from end of pipe = Eq - 0.1875p.
FIGURE 2 - AERONAUTICAL NATIONAL TAPER PIPE-THREAD DIMENSIONS
TABLE 2 - DIMENSIONS OF AERONAUTICAL NATIONAL TAPER PIPE THREADS
TABLE 2A - DIMENSIGNS N - L;
Pitch Depth Basic Lengths
Nominal Ihreads _1 of
Pipe per n Thread
Size Inch p h, Max D L4 L, (L1 +L3)
Inch n Inch Inch Inch Inch Inch Inch
1 2 3 4 5 6 7 8
1/16 27 03704 .02963 3125 .160 .26111 27111
1/8 27 03704 .02963 405 1615 .26385 .27261
1/4 18 05556 .04444 .540 2278 40178 .39447
3/8 18 05556 .04444 .675 .240 40778 40667
1/2 14 07143 .05714 .840 .320 53371 .53429
3/4 14 07143 .05714 1.050 339 54571 .55329
1 11£1/2 08696 068957 1.315 400 68278 66087
11/4 11-1/2 08696 .06957 1.660 420 .70678 .68087
11/2 11-1/2 08696 .06957 1.900 420 72348 .68087
2 11-1/2 08696 .06957 2.375 436 .75652 .69687
21/2 8 12500 .10000 2.875 .682 1.13750 1.05700
3 8 12500 .10000 3.500 .766 1.20000 1.14100
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TABLE 2B - DIMENSIONS E, - E;

Nominal Basic Pitch Diameters
Plpe Size Eo E, E, Es
Inch Inch Inch Inch Inch
1 9 10 11 12
1/16 27118 .28118 .28750 .26424
1/8 .36351 .37360 .38000 .35656
1/4 47739 49163 .50250 46697
3/8 .61201 .62701 .63750 .60160
1/2 .75843 77843 79179 .74504
3/4 .96768 .98887 1.00179 .95429
1 1.21363 1.23863 1.25630 1.19733
11/4 1.55713 1.58338 1.60130 1.54083
11/2 1.79609 1.82234 1.84130 177978
2 2.26902 2.29627 2.31630 2.25272
1/2 2.71953 2.76216 2.79062 2.69609
3 3.34062 3.38850 3.41562 3.31719

NOTE} For selection of tap drills and taper pipe reamers, subtract the depth “h” from

the pitch diameter at E;.
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FIGURE 3 : CREST AND ROOT TRUNCATION TOLERANCE ZONES
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3.2.6 External Threads

The entering end of external threads shall be chamfered 45° to the distance given in Table 1.

3.2.7 Thread Bosses

Externally pipe threaded bosses shall conform to the dimensions shown on AS5201, and internally pipe threaded bosses
shall conform to the dimensions shown on AS5200.

3.2.8 Gages

Gages for checking pipe threads shall be in accordance with the requirements of this standard and MIL-G-10944.

3.2.9 Marking

Gages fabricated in ¢
compliance with the 3
specified on gage dray
3.3 Formulae and C

The constants for six s
follows:

Taper Plugs Formulae
D = Minor diameter at
Bi=L;+L3*

B = B - (Length equiva
MN = B - Col 3 of Tabl
MN; = B, - Col 3 of Tah
MX =B + Col 3 of Tab|

MXt = Bt + Col 3 of Ta

Taper Rings Formulag:

eronautical pipe thread requirements of this standard. Additional marki
vings, or in the order or invitation for bids.

pnstants

tep plug and ring gages are given in Table 3. The formulaefor six step plu

E s with max truncation = E5* - Col 4 of Table.3

lent of max truncation - min truncation) = B, - Col 5 of Table 3
e 3 (one turn)

le 3

ed

ble 3

D = Major diameter at

pnformance to this standard shall be plainly and permanently marked wi'Lh “AS71051” to denote

gs shall be applied as

g and ring gages are as

E< with max truncation = E,* + Col 4 of Table 3

Bi=L>"

B = B; - (Length equivalent of max truncation - min truncation) = B; - Col 5 of Table 3

MN =B + Col 3 of Tab

le 3

MN; = B, + Col 3 of Table 3

MX =B - Col 3 of Table 3

MX; = B; - Col 3 of Table 3

*Product figuredto 5 s

ignificant decimal places
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TABLE 3 - CONSTANTS FOR SIX STEP PLUG AND RING GAGES

Threads per Constant One Turn Length Twice the Addendum Length Equivalent of
Inch Max Trunc One Pitch at Maximum Trunc Max Trunc - Min Trunc
1 2 3 4" 52
27 .096 .03704 .02496 .07467
18 .088 .05556 .03833 .09778
14 .078 .07143 .05072 .10286
11-1/2 .073 .08696 .06261 11130
8 .062 .12500 .09275 .11600
1) Sharp “V” th _ . .866025 _,(X) .866025 — 2x
n (n) n
where:
X = maximum truncation constant
(X -y)

2 Length equivalent = 32 (max truncation - min truncation) = 32

where:
X = maximum truncation constant
y = mihimum truncation constant = .033

(n)

3.4 Workmanship

Workmanship shall be |consistent with the tolerances herein specified. The threads shall be free
abrupt terminations and other defects which would make them*unsuitable for the purpose inten
specified, the surface {exture of the thread flanks and the roots shall be no greater than 100 pin

ASME B46.1.
4. INSPECTION PRQVISIONS

41 Gages

Pipe threads shall be ¢hecked with gages.that conform to Tables 4 and 5 and Figures 4, 5, and
subject to certification|by a Government’ agency at the discretion of either the procuring actiVity or the Government

inspector.

from flaws, blow holes,
Hed. Unless otherwise
Ra in accordance with

6. The gages shall be
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TABLE 4 - BASIC DIMENSIONS OF THREADED PLUG AND RING GAGES FOR
AERONAUTICAL NATIONAL TAPER PIPE THREADS

TABLE 4A - DIMENSION 1 -9

Maijor Diameter of Plug Gages Pitch Diameter of Plug and Ring Gages
At gaging
notch L4
Smallend  plug gages

At small of ring or at large At large
At small At gaging end of gagesorL; end of thin end, full

Nominal Threads Pitch end of notch of master plug gages, ring gage, ring,

Pipe Size  per Inch P L, " L" L,? Eo E, E,
Inch n treh treh treh ek laeh Inch Inch
1 2 3 4 5 6 7 8 9

1/16 27 .03704 .29614 .30614 .30081 .27118 .28118 .28750
1/8 27 .03704 .38847 .39856 39314 .36351 .37360 .38000
1/4 18 .05556 51572 .52996 .52183 47739 49163 .50250
3/8 18 .05556 .65035 .66535 .65645 .61201 .62701 .63750
1/2 14 .07143 .80914 .82914 .81557 .75843 77843 79179
3/4 14 .07143 1.01839 1.03958 1.02482 .96768 .98887 1.00179
1 11-1/2 .08696 1.27624 1.30124 1,28320 1.21363 1.23863 1.25630
11/4 11-1/2 .08696 1.61974 1.64599 1.62670 1.55713 1.58338 1.60130
11/2 11-1/2 .08696 1.85870 1.88495 1.86566 1.79609 1.82234 1.84130
2 11-1/2 .08696 2.33163 2.35888 2.33859 2.26902 4.29627 2.31630
21/2 8 .12500 2.81228 2.85491 2.81953 2.71953 4.76216 2.79062
3 8 .12500 3.43338 3.48125 3.44062 3.34062 3.38850 3.41562

" These dimensions arg based on gage truncationfermulas that are the same as column 5 of Tablg 1.
2) Major diameter of mgster thread setting plug gages to be truncated .033p.
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TABLE 4B - DIMENSIONS 10 - 16

Minor Diameter of Ring Gages

Increase

Nominal Thin Ring " Full Ring ? in Thickness  Thickness
Pipe At small At large At small At large diameter of thinring,  of full ring,
Size end end end end per thread L, L,
Inch Inch Inch Inch Inch Inch Inch Inch

1 10 11 12 13 14 15 16
1/16 .25022 .26022 24622 .26254 .00231 .160 26111
1/8 .34255 .35264 .33855 .35504 .00231 1615 .26385
1/4 44594 46018 43906 46417 .00347 .2278 40178
3/8 .58057 59557 57368 59917 .00347 .240 40778
1/2 7180Q 73800 70771 74107 004486 320 53371
3/4 P2725 .94844 .91696 .95107 .00446 339 54571
1 1.16441 1.18941 1.15102 1.19370 .00543 400 .68278
11/4 1.p0791 1.53416 1.49452 1.53870 .00543 420 .70678
11/2 174687 1.77312 1.73348 1.77870 .00543 420 .72348
2 2.21980 2.24705 2.20641 2.25370 .00543 436 .75652
21/2 264878 2.69141 2.62678 2.69787 .00781 .682 1.13750
3 3.p6987 3.31775 3.24787 3.32287 {00781 .766 1.20000
"', ring gages|are to be truncated .15p.
? These dimengions are based on gage truncation formulas that are the same as column 5|of Table 1.
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TABLE 5 - TOLERANCES OF AERONAUTICAL NATIONAL TAPER PIPE THREAD

PLUG AND RING GAGES

Maximum
stand-off
between
plug and
ring
gages at
gaging
Tolerance Tolerance Maximum notch
Tolerance Tolerance on major on minor Total longitudinal ~ when
on pitch on half  diameter diameter cumulative variation screwed
Nominal Threads diameter Tolerance  angle of plug ofring  tolerances from basic together
Pipe per frctodin on {ptusamnd gage gage o pitch—for|plug or  tightly by
Size Inch taper g lead ¥ minus) (minus) (plus) diameter ) fing gage hand °
Inch n Inch Inch minutes Inch Inch Inch Inch Inch
1 2 3 4 5 6 7 8 9 10
1/16 27 .0002 .0002 20 .0005 .0005 .00088 p141 .0282
1/8 27 .0002 .0002 20 .0005 .0005 .00088 p141 .0282
1/4 18 .0003 .0002 15 .0005 .0005 :00102 p163 .0326
3/8 18 .0003 .0002 15 .0005 .0005 .00102 p163 .0326
1/2 14 .0003 .0002 13 .0005 0005 .00107 p171 .0342
3/4 14 .0003 .0002 13 .0005 ,0005 .00107 p171 .0342
1 11-1/2 .0003 .0003 10 .0005 .0005 .00121 p194 .0388
11/4 11-1/2 .0003 .0003 10 .0005 .0005 .00121 p194 .0388
11/2 11-1/2 .0003 .0003 10 .0005 .0005 .00121 p194 .0388
2 11-1/2 .0003 .0003 10 .0005 .0005 .00121 p194 .0388
21/2 8 .0004 .0004 5 .0005 .0005 .00137 p219 .0438
3 8 .0004 .0004 5 .0005 .0005 .00137 p219 .0438
" The taper of the|pitch diameter cone shall be such that the pitch diameter will be within the tplerances given at

all points. For e
inch per foot. If
Pitch diameter t

Kample, if a gage is'to'maximum size at the small end, the taper shall be no
jage is to minimum Size at the small end, the taper shall be not less than .7

lerance is to be.applied plus on plug gages and minus on ring gages.

Allowable variation in lead between any two threads.

In solving for thg correction in diameter for angle errors, the average error in half angle for th

thread regardleds of théirsigns should be taken.
Possible variatigns if-beth gages are at opposite extremes of the allowable tolerances.
Dimensions in irlches at 68 °F.

The tolerance for

g gaging plug gag
1/16 to 2 inches, inclusive, and +.000 and -.002 for sizes 2 1/2 inches and 3 inches.
The tolerance for the overall thread length of the plug gage shall be +.005 and -.000 for sizes 1/16 to 2 inches,
inclusive, and +.010 and -.000 for sizes 2 1/2 inches and 3 inches.
The tolerance for the thickness of the ring gage shall be +.001 and -.000 for sizes 1/16 to 2 inches, inclusive,
and +.002 and -.000 for sizes 2 1/2 inches and 3 inches.

greater than .750
0 inch per foot.

e two sides of the

and -.001 for sizes
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TAPER 0.75
—L, +LV INCH PER FT.
] FLAT
e r

|1 Pl
|1 l J VT—”J °
i
A 1 Ry l
1*""5 —> \-GAGE BLANK — MIL-G-10944
Small End E; Outside
diameter Standard
at notch notch plus
Nominal Threadp .020 to Length length of
Pipe per Pitch Outside .025 below of four three Blank Notch
Size Inch, diameter  diameter " sharp root pitches pitches length depth
Inch n Inch Inch Inch Inch Ihch Inch Inch
B
A +.0005 C D (L1 +L3) E F
—.0000
1/16 27 .26424 .28520 .224- 229 . 14815 27111 3/8 .020-.025
1/8 27 .35656 37753 .318- .323 14815 27261 13/32 .030-.035
1/4 18 46697 49842 A17- 422 22222 .39447 1/4 .030-.035
3/8 18 .60160 .63304 .554-1\,559 22222 .40667 9/16 .030-.035
1/2 14 .74504 .78546 .692- .697 .28571 .53429 11/16 .040-.045
3/4 14 .95429 .99471 (902- .907 .28571 .55329 23/32 .040-.045
1 11-1/2 1.19733 1.24654 1.138-1.143 .34783 .66087 718 .050-.055
11/4 11-1/2 1.54083 1.59004 1.483-1.488 .34783 .68087 718 .050-.055
11/2 11-1/2 1.77978 1,82900 1.722-1.727 .34783 .68087 718 .050-.055
2 11-1/2 2.25272 2.30193 2.196-2.201 .34783 .69687 718 .050-.055
21/22? 8 2.69609 2.76684 2.628-2.633 .50000 1.05700 112 .050-.055
32 8 3.31719 3.38794 3.254-3.259 .50000 1.14100 112 .050-.055

-

g s e

(3]

Major diameter
Gages for pipe

‘B” is based on .15p truncation.

sizes 2 1/2 inches and 3 inches to fit standard trilock handle.

o

Dimensions in inches-at68—2F
The following information shall be marked on relieved portion of blank or shank: “size”, “L3”.
Thread tolerances and distances between gaging notch and small end of gage shall conform to tolerances

shown in Table 5.

FIGURE 4 - TAPER THREAD - L; PLUG GAGE
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-

N
Lt

TAPER

/_ 0.750 +0.006 INCH PER
FOOT OVER LENGTH “B”

(SEE COL B), THE DIAMETER

BEYOND LENGTH “B” TO BE
RELIEVED 0.010 INCH

MX;— MN
G ~
'G——r’_‘ '
Y )
DEVELOPMENT - COUNTER CLOCKWISE
Maijof Dia at Minimum Thread Maximum*Threag
Nominal  L,, Basic Basic Pipe Thread (Plus 1 Turn) (Mirtgs 1 Turn)
Pipe Threpd with Min Max Min Max Min Max Ring
Size Max| Trunc Trunc Trunc Trunc Trunc Trunc Trund Diameter
Inch Ihch Inch Inch Inch Inch Inch Inch Inch
D B B MN MN; MX MX;
+.00000 +.001 +.000 +.001 +.000 +.001 +.00(0 E
—.00015 —.002 —=002 —.002
1/16 31246 .18644 .26111 .22348 29815 .14940 .224Q7 11/4
1/8 496 .18918 .26385 .22622 .30089 15214 .22681 11/4
1/4 083 .30400 40178 .35956 45734 .24844 .346232 11/2
3/8 583 .31000 40778 36556 46334 .25444 .352232 13/4
1/2 .84251 .43085 .53371 .50228 .60514 .35942 46228 2
3/4 1.05251 44285 54571 .51428 61714 37142 47428 21/4
1 1.31891 .57148 .68278 .65844 76974 48452 .595842 25/8
11/4 1.66391 .59548 270678 .68244 79374 .50852 .61942 31/8
11/2 1.90391 .61218 72348 .69914 .81044 52522 63652 33/8
2 2.37891 64522 .75652 .73218 .84348 .55826 .66956 4
21/2 2.88337 102150 1.13750 1.14650 1.26250 .89650 1.01250 4 3/4
3 3.50837 108400 1.20000 1.20900 1.32500 .95900 1.075Q0 51/2

) Dimensions in|inchés at 68 °F.

2 See 3.3.

FIGURE 5 - PLAIN TAPER RING GAGE
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GAGE BLANK — MIL-G-10944 TAPER 0.750
E %06 IN. PER FT.
MX E
- D

.

MN; ~-MX G ~MN MN; B r"é-Bt

MXy

— G % G
- \ 4 G —t 1 G I y Y SRR I
A
. y ¥ Y L4 ¥ o
DEVELOPMENT - COUNTER CLOCKWISE
Minor Diga at Minimum Thread Maximum Thread
Nominal L;, Basic Basic Pipe Thread (Minus 1 Turn) (Plus 1 Turn) Depth
Pipe Thread with Min Max Min Max Min Max of
Size Max Trdnc Trunc Trunc Trunc Trunc Trunc Trung Notch
Inch Inch Inch Inch Inch Inch Inch Inch Inch
D B B MN MN; MX MX;
+.00015 +.001 +.000 +.001 +.000 +.001 +.00( F
—.00000 —.002 —.002 —.007
1/16 .23928 .19644 27111 .15940 .23407 .23348 .30815 .032-.037
1/8 .33160 19794 .27261 16090 .23557 .23498 .30965 .055-.060
1/4 42864 .29669 .39447 24113 .33891 .35225 .45003 .055-.060
3/8 .563277 .30889 .40667 .25333 35111 .36445 46233 .085-.090
1/2 .69432 43143 .53429 .36000 .46286 .50286 .605712 .057-.062
3/4 903597 .45043 55329 .37900 .48186 .52186 .62472 .120-.125
1 1.13472 .54957. .66087 46261 57391 .63653 74783 .120-.125
11/4 1.47822 56957 .68087 .48261 .59391 .65653 .76783 .120-.125
11/2 1.71717 .56957 .68087 .48261 .59391 .65653 .76783 .120-.125
2 2.19011 58557 .69687 .49861 .60991 67253 .78383 .120-.125
212" 2.60334 .94100 1.05700 .81600 .93200 1.06600 1.182Q0 .120-.125
3" 3.224 1.02500 1.14100 90000 1.01600 1.15000 1.26600 120-.125

") Gages for pipe sizes 2 1/2 inches and 3 inches to fit standard trilock handle.
) Dimensions in inches at 68 °F.
% See 3.3.

FIGURE 6 - PLAIN TAPER PLUG GAGE
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4.2 Gage Usage

Inspection gages shall not be used when worn beyond the basic dimensions by more than 1/2 turn (pitch). Proper
allowance shall be made for any variation from basic when using a gage. L; and L3 thread plug gages may be used,
having three gaging notches, basic, maximum, and minimum, representing the tolerance of plus or minus one turn (pitch),
the maximum notch being one turn (pitch) above basic and the minimum notch one turn (pitch) below basic, and all three
notches equally spaced around the gage diameter.

4.3 Gaging
4.3.1 External Thread

In the case of external threads, the fitting or pipe is within the extreme limits when the end of the fitting or pipe is within the
minimum or maximum steps of the triroll gage one turn (pitch) either way of basic step (see Figure 7), or within one turn

(pitch) either way of the
4.3.1.1

When J-S triroll pipe g
encountered; the thred
Fundamentally, the J-S
root, thread form, etc.,

4.3.1.2 Internal Thre
The thread is within thg
is within one turn (pitch
4.3.1.3 Excess Char
Should requirements e

shown in Table 1, the t
the countersink (first th

4.3.2 Thread Angle

rSmatendof the Ty (see Figures 8 and 97

Gaging with the Triroll Gage

ages are used in gaging external threads, the gage is screwed on until p
d is then ready for gaging. This type of gage should not ‘be” forced o\
triroll pipe gage is a visual gage and corrections of the thread elements, th
hre determined by “sighting” the contact between the gage rolls and the thre

hd

extreme limits in the case of internal threads when the basic gaging notch
either way of the fitting or boss face when:s¢rewed in tightly by hand (see

hfer or Countersink
Kist for external and internal threads to be chamfered or countersunk in ex

hread size shall be determined by using as the reference point the end of th
ead scratch) instead of from:the end of the pipe or fitting.

Routine inspection shall be made by visual observation when a triroll gage, or equivalent, is

determinations may be
optical projection equip
means to determine ac

made by selective samples measured for thread angle in an approved
ment. Cro$s sections or cast proofs may be made of internal threads and
curacy of thread angle.

brceptible resistance is
er the product thread.
bt is, taper, angle, lead,
ad being gaged.

of the thread plug gage
Figures 10 and 11).

cess of the dimensions
e chamfer or bottom of

used. More accurate
type of microscope or
measured by the same
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PIPE
% ~ TRIROLL GAGE
1
i
¥
BASIC STEP L &
BASIC SIZE
MAX STEP
L, MINUS 1 TURN — [~
/] ]
T A
i
J o ‘\—Q 1L
&
BASIC STEP
MAXIMUM SIZE
T MIN STEP
g |
1t
L, /
y L i
L,|PLUS 1 TURN- /§ | &;\/
_/ —— ]
BASIC STEP

MINIMUM SIZE

FIGURE 7 - APPLICATION OF TRIROLL GAGE
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[=<—1L, + 1 TURN FULL THDS —>={ |~ IMPERFECT THREAD FOR
LENGTH OF ONE PITCH
ALLOWED DUE TO THROAT
IN DIE OR CHASER. (FOR
~=<— L, = LENGTH OF —— SHOULDER FITTINGS ONLY)
EFFECTIVE THREAD
RELIEVE THREADS -
IN GAGE FOR - | N LENGTH OF
LENGTH L,-1P ONE PITCH MAX
WITH MAXIMUM L, ——»l
CLEARANCE OF ™ .
1/32 OVER NOMINAL /\/\/\)\/‘\/\/\/ \./
D AR AT (e MAXLENGTH= L, + 3 TURNS —]
1
)\

THREAD OF BASIC DIAMETE

<— L, + 1 TURN FULL THDS —> =< IMPERFECT THREAD FOR
LENGTH OF ONE PITCH

LENGTH OF
ONE PITCH MAX

EAD O IMUM ALLOW, D
—< L, + 1TURN FULL THDS —>—| I~ IMPERFECT THREAD FOR
~&—— L, LENGTH LENGTH OF ONE PITCH
o L. > LENGTH OF
ONE PITCH MAX
L2 -1

NI

|e——1, - 1 TURN —>

T F MAXIMUM ALL DIAMETER

FIGURE 8 - APPLICATION OF FULL RING TAPER THREAD GAGE
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~<— L,+ ONE TURN FULL THD —> ~<IMPERFECT THREAD FOR LENGTH
L,=LENGTH OF O: ONE PITCH ALLOWED DUE TO
EFFECTIVE THREAD THROAT IN DIE OR CHASER.

(FOR SHOULDER FITTINGS ONLY)
———— |, —‘—,

LENGTH OF
ONE PITCH MAX

BASIC DIAMETER

~=——L,+1 TURN —>{ IMPERFECTTHREAD FOR
LENGTH,ON ONE PITCH

LENGTH OF
ONE PITCH MAX

THREAD OF MINIMUM ALLOWANCE DIAMETER

~=<L,+1 TURN > IMPERFECT THREAD FOR
LENGTH OF ONE PITGH

— LENGTH OF
ONE PITCH MAX

\E :
|

THREAD OF MAXIMUM ALLOWANCE DIAMETER

FIGURE 9 - APPLICATION OF THIN RING TAPER THREAD GAGE (.15P)
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INSPECTION
PLUG GAGE FLUSH

L,
, PLUS ONE TURN

o,

IIHI

il

|

L1
MINUS ONE TURN

|

///W
|

FIGURE 10 >-APPLICATION OF L; TAPER THREAD PLUG GAGE
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INSPECTION
PLUG GAGE

- (L, + L)
BASIC SIZE
L
!
___‘..
1
1 -(L, + L)
PLUS ONE TURN
MAXIMUM SIZE
|
L(L, + Ly
MINUS ONE TURN
MINIMUM SIZE
FIGURE {1:<APPLICATION OF Lz TAPER THREAD PLUG GAGE
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