NPTE (DRYSEAL) TAPER PIPE GAGES

Drysaal pive threads are generally usaed in more critigal applications then
NPT and therefore & grester variaxy of gages znd/sr measuring equipment is used to
more adequately check size, taper and thraau form, NPT product threads and gages
are coverad by cur Technical Bullesin, NPT Taper Pipe Thread Gages, which may be
consulted for basic taper pipe gaging principles and to make comparisons to NPIT.

NPIF (Naticnal Pipe Taper Fuel) threads have the same taper (3/4" par foot)
and 60° thread agngle as NPT but differ significently in the crest and root trun-
cation regquirements. Closer control of ell elements is necessary for a sacisfzctory
"dryseal" assewbly of mating parts, This coutrol starts with selection of the
proper thresding tools specifically made to produce an NPIT profile.

Figure #1 1llustraces the normal product thread
gondiction wherein the crests (major dlameter of ex=-
ternal thresds and mincr dismerer of ingernal
threads) are snarper than the roots of the macing
parts..

INTERNAL THREAD

Figure #2 illustratee that when tha NPTT parts
&re assemblad hand-tight there normally will be con-
tact or interferenca at crest and root first while
the thread flanks are etill separated.

Figuge #3 1llustrates the results when zating
parts are brought to a wrench-tight conditien. Now
thé sharper crests arxe crushad inro the cpposing roots
while the threed flanks zra drawm together. Thus
there is complate mating profile making a lezk-proef
conneetion wicthout the necessity ¢f a sealing com—
pound. Hence the term "dryseal™ is used. (There
are gprlications particularly where high pressures
are involved when 2 sealant may still be applled.)
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Technical Bulletin, NBT Taper Pire Thregd Gages, defines the L-l basic hand-
tight engagement on NPT preduct threads. This same L-l length applies to NPIF thregads.
It is the thaoratical langth of assembly (hand~tight) if borh parts had perfect thr
form and taper and were exactly at the neminal size. The folleowing diagram
and Table show standard L-1 lengths for pipe thraad sizes up to 2" and also other leng.
dimengions known as L-2 and L=-3. Becausa of allowable tolerances on both parts the )
actual length of gssambly ofren uses threads in these other sectlons and partisularly
s¢ when drawn together wrench-rignt. The full 1-2 snd L-3 threads should have satise
factory size and profile re permit this assembly and thevefore additicnal thread gages
are used. Figure #4 shows the four thread gages requirad for checking NPTF parts.
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Figure #4
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The ANSI B1.20.5-1578 stancard (and corresponding FED-STD H28/8) have

esrabltished twe classes of NPIF produet thrzads. On class 1 threads the acceptebilicy
is determined by the coordinated uss of L-l and L-3 thread plug gages for intarmal
product thrzeds end L-1 and L-2 thread ting gsges for external product threads. Crast

and root truncatiens are generally considered adequately controlled by the cooling usged
te produce the product threads. Class 2 NPIF requirsments are described later.

GAGING INTERNAL THREADS

The L-1 taper pipe thread plug gage is used first. This gage has a noteh a: a2
distance of L=) from its small end. The pirch diameter at the ncteh s equal e the
Ey dimension in the Table. Tnis gage is turned "hend-tight" into the product and the
notch must than ba flush with the large end of the internal threszd withip & folerence
of plus or ninus one turn. {$ee Figure #5) It a2lso must be moted on each part as to
the approximate posicien within these maximuz &nd minimm limits the gaging point
stopped,
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After removing the L=l gage the L-3 taper pipe thrzad plug gage is fully engaged
into the part. This gage checks threads in the L-3 section (beyond those checked by
tha L-1 gagz), Threads ¢a this gage near the large end have been remaved but the basies
notch is at the same theoretical position as the notch on the L-1 gage. See FTigure #6
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This notch must stop within plus or minus 1/2 turn of the same position found in
using the L-1 gage on that particular part, The L=3 gage thus checks the assembleabil:
and functional size of threads in the L-3 zagion, and the correlation of results with t
L-1 gage provides an indication of excessive steep or shallow tapay deviatiens in the
product thraad.

GAGING EATERNAL THEREALS

The L-1 taper pipe thread ring gage is used first., This gage has & pitch diameter
at small end equal tc the E, dimensioz in the table and & thickness equal to the Ll
length. When this ring gage is turned hand-tight onto the external pipe thread the
soall end faces of each wmust be flush within a telerancs of plus or Mminus one turn.
Sea Figure #7
BAGING NPTT EXTERRAL THREADS

~BASIC SIZE-

Again, the appropriate position within these limits must be noted on each part.

The L-Z taper pipe thread ring gage is then used, The small end ef this gagas musc
correlate within plus or minus 1/2 turn of the same position as noted when the L-l 1ing
was used on that same part. The L=2 ringz hzs a thicknass equal to the standaxd L-2
threed length per the table, but threads near the small end of the gage are omitted, Saa

Figure #8.
\\ £16. #8
EMALL END .| L2 RING GASE

Fact
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. This gage checks the assembleability and functional size of threads further up on
the pipe beyond those checked by the L-1 ring. The ¢oordinated use of both L-1 and L-2
thread rings also gives an indication of taper deviaticns,
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CLASS 2 NPTF PRODUCT THREADS

For class 2 NPIF thresds the use of L-1, L-2 and L-3 threed gages is still require.
for acceptability, bur beyond that the measurement or gaging of crests and roots is also
required, Direct measurements or opcical projection (on a sampling basis) of the trun-
cations or equivalent widths of flar is gensrally considered more accurace and is the
referee method in the event of 2 dispure. (For internal threads this would involve
sectioning or making a cast.)

Crest and root truncation gages are used as alternate methods. The 6 sctep plain
taper plug and ting gages provide a rapild, simplified method of checking crest trun=
parions and we will discuss their yssge. -

The six step reoot truncatlon gages are not as commen. They have threads with 50°
included angles made to clear the 60 product thread flanks end contact only at the
roote of the product threads. Gaging results would be affected by the iraccuracy of
flank anpgles, lead, and taper slsp by diri, chips and surface imperfections.

Figure #9 shows & step plain tapar plug and ring gages for checking crests, These
should ba considered as having 3 pairs of steps. One pair marked MN and MVt is used to
check a "minimum' size part. Another pair vmatked B and 3t Is vsed to check a2 "basic"
size part., The third pair marked MX and MXr is used to check a "maximum" size par:.

Ouly cne pair of steps is used on a2 given part and the particular pair chosen is
established by the use ¢f the L-] gage. In other words, the L-l gage zust segregate sach
part into a minisym or basic or maximum thread size category. The 6 step plain taper
gege then checks truncarion in zelation to the thread sizeé,

Figure #

s d :'f:fT‘.',a'n.".y‘ DR
No, 1842D § Step Ring  No. 1840D 6 Step Plug
For checking major diamerer  For checking minor dlameter
truncation, truncation.

SYMBOLS
B = Bagic Thread Si2e at Minimum Truncstion
8T = Basi¢ Thread Size a1 Maximum Truncstion
MN = Minimum Thraad Siz¢ at Minimumn Trurcation
MNT = Minimum Thread Si2e at Maximum Tryncation
MX = Maximum Thresd Size at Minirmum Tryncation
MXT = Maximurn Thigad Size at Maximum Truncation

Figure #10 illustrates an internal threaded part which has bean determined by the
1-1 thread plug gege to be closest to a "basic" thread size. Therefore, the larga end

face must fall batween the B and Bt giaps of the 6 step plain taper plug gage which you
will note checks minor diameter truncacien.
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NOTE;: In many casaes threading problems or léakzze of a dryseal assaembly ara traced
to selection of an incorrect drill size or to incorrect use of a taper resmer prior to
tapping. Taper reaming is not necessarily beneficial, but when reamers are used they
must always leave metal to be ramoved by the minor diameter of the tap. Thus if the
tap is made properiy and maintains its ferm in usage it is expected to generate the
coryect full NPIF profile for threads at least through the L-l length sectieon. Greenfield
has an Engineering Bulletin, "Hole Preparation For NPT, NPIF and ANPT Internal Pipe
Threads"” available on request,

Figure #11 shows a § step plain taper ring gage checking the crest (major diamerer)
of an external thread, The small end face of the part falls within the B and 3t steps
as this part was judged by the L-l thread ring gage to be within the "basie" thread size
category.

Root truncation gages alsc have 3 pairs of steps which would be used in the szme
manner as plain taper gaeges, i.e, coordinating with the size cstegory established by
the L-1 thread gage.
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EXTRA STE? GAGES

Pipe thread gages mest commonly used have one basic noteh on the Lol and L-3 plugs
and bagic L-1 or L-2 thickness on the rings. Thesa are the most econemical but 3Jestap
or 4—grep thread gages do have some advantages.

3-step thread gages hava 2 axtra notches or gaging faces (at plus 1l turn and minus
1 turn) to provida an easier means of sighting the minimum and maximum product size limice
4=step thread gages not only dafine the extreme minimum and meximum limits but creete
between the steps 3 equally spaced ''zones” of tolersnce. (Minimum, basic, and mauimum)
Each "zone" is actually 2/3 of a piteh ia lengrh and thus the total product tolerance is
still 2 pirches in length (plus or minus l pitch). The 4 steps on the L-1 gages in par-
ticular make it easier to escablish che size category for goordination with one of the
3 paira of steps on the plain tapar gages. '

Greenfield has an Engineering Bulletin which provides more details in the dasigns of
4 step thread taper gages and & step plain tapsr gages, ¢r this information can be ob-
tained directly from the ANSY B1.20.5 documenc available from ASME, United Engineering
Center, 345 E. 47th Street, New York City, NY.

Singla step L-1 and L-3 thread plug gsges carried in stock can be converted to
3-step or 4-step design quite economically. Single step (basic Length) L-l and L-2 threa
ring gages carried in stock however canoot be converted and therefore 3-step and 4-step
riags ars much more costly.

10/8:



-7=

Internal threeded parts having a deep chamfer or recess often tequire 2 corresponding
change in the gaging poeint to the bottem of the chamfer or recmss. An alternate method
of echeeking such parts is the "turns engagement method"” described below.

TURNS ENGAGEMENT METHOD

Another gaging technique described in H=28 and ANSI documants is called the "turns
angagement” method. In this method the thread plug or thread ring gage is fully assamblec
4nto or onte the product thread and than the exect number of turns and decimal part there-
of is counted as the gage 1s removed until it becomes diseagaged. The documents list
the "basic" number of turns for L-l, L-2, and L-3 gages in each_ pipe size. The product
limirs are still plus or minws 1 turn from the 'basic” turns, and there is still a
corralation requirad betwean the results of L-l versus L-2 or L-3 gaging of plus or minus
1/2 turn. The "turns engagement'’ method is particularly useful if the gsging poinr on
the product is not an accurate or perpendicular face,

Tha NPT Technical Bulletin P-1 on NPI Teper Pipe Ihread Gzges contalng additional
comments relating to tightness or torque in using pipe thread gages. Greenfield cezn also
supply informeticn on master pipe gages for verifying functicnal size and wear on
working pipe gages. Informetion on various styles of pipe taps (larerrupted thraad,
“eagy start”, "high hook", "spiral flute", ete.) and cther threading tools can also be
supplied.

The Technical Bullatin, P-3, NPS¥, NPSI And PIF-SAE Short Gages deals with short
dryseal pipe threads,

Greenslade & Company
2234 Wenneca Street
Fort Worth, TX 76102
817-870-8888, 817-870-9199 Fax



