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SCREW THREADS:  NOMENCLATURE ,  D E F I N IT IONS,  AND  LETTER SYMBOLS ASME B1 .7-2006 

basic hole system: a system of fits in  which the design size 
of the hole is the basic size, and the allowance, i f  any, 
is applied to the shaft. 

basic profile of th read: see profile, basic thread. 

basic shaft system: a system of fits in which the design of 
the shaft is the basic size, and the allowance, i f  any, is 
applied to the hole. 

basic size: that  size from which the l imits of size are de­
rived by the application of  a l lowances and tolerances. 

best wire s ize: for symmetrical threads, the size of a wire 
that would touch at the pitch diameter on a basic pro­
fi le thread of zero lead angle. For nonsymmetrical 
threads, governed by ASME B1 .9, the best wire size will 
contact the load flank a t  a point twice the distance above 
the pitch l ine that the contact point on the clearance 
flan k  is below the p i tch line (see Fig. 3 ) .  

bilateral tolerance: a tolerance in which variation is  
equally larger and smaller than the specified dimension. 

bilateral tolerance system: a design plan that uses only bi­
lateral tolerances. 

black crest thread: a thread whose crest displays the un­
finished cast, rolled, or forged surface. 

blu 1 1 t  start thread: a thread with removal of the incom­
plete thread at the starting end (see Fig. 4) .  This is a fea­
ture of the threaded parts that are repeatedly assembled 
by hand, such as hose coupl ings and thread gages, to 
prevent cutting of hands and crossing of threads .  Also 
known as Higbee cut or a convoluted thread .  

bottom of chamfer: the intersection o f  the chamfer cone 
and the pitch cone of an internal taper pipe thread (see 
Fig. 5 ) .  

chamfer: a conical su rface a t  the  starting end of a thread.  

characteristic: the qual i ty(s), peculiari ty(s) ,  or feature(s) 
that  i s  a conspicuous or prominent detail (s) of the 
thread . See a lso attribute and element .  

class of thread: an alphanumerical designa tion to indicate 
the standard grade of tolerance and a llowance specified 
for a thread (e.g., 2A, 2B) .  

clearance fit :  a f i t  between mating assembled parts that pro­
vides a clearance at  their maximum material condition. 

clearance flank: the flank that does not take the externally 
appl ied axial  load in an assembly (see Fig. 6) .  

canted thread: a thread with one or more applications of 
add i tive material .  This i ncludes d ry film lubricants, but  
excludes soft or l iqu id lubricants that  are  read ily dis­
placed in assembly and gaging .  Plating and anodiz ing 
are incl uded as  coatings. 

conw101 1  boundary: the portion of the basic profi le com­
mon to the maximum materia l  conditions of the exter­
nal and internal threads. Violation of the common 
boundary produces interference. 
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Fig. 4 Blunt Start Thread 

complete thread: thread (s) whose profile lies within the 
size limits. See also effect ive thread and length of complete 
tl1 rend. 

NOTE: In pipe threads terminology, this was formerly referred to 
a s  the perfect thread, but that term i s  no longer considered desir­
able. 

co11centricity: twice the value of eccentricity. 

convolu ted thread: see blun t  start thread. 

cou n tersink: a bevel or flare at the end of a hole (see 
Fig. 7) . 

crest :  the surface of a thread that joins the flanks of the 
same thread,  and is farthest from the cylinder or cone 
from which the thread projects (see Fig. 8 ) .  

crest apex: see sharp crest. 

crest dia1 1 1eter: the diameter of an imaginary cylinder or 
cone bounding the crest of a screw thread .  This is the 
major diameter of an external  thread and minor diam­
eter of an interna l thread .  

crest truncntio11 : the crest truncation o f  a thread is the ra­
dial distance from the sharp crest (crest apex) and the 
cylinder or cone that would bound the crest (see Fig .  9) .  

crest width: the d istance between the points of  intersec­
tion of the flanks of the thread ridge and the imaginary 
cylinder defined by the crest d iameter (see Fig. 9 ) .  

cumu lative form varia tion: the combined effect on func­
tional size of individual thread variations in l ead (pitch ) ,  
helix, flank angle, taper, and roundness. It is the maxi­
mum difference between GO functional diameter size 
and p i tch diameter size taken along and around the axis 
of the usable thread .  

cumu lative pitch: the distance measured parallel t o  the 
axis of the thread between corresponding points on any 
two threads. 
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lead: the axial  d istance between two corresponding 
points on a helix. When a threaded part is rotated about 
i ts axis wi th respect to a fixed mating thread, the lead 
is the axia l distance moved by the part in rel ation to the 
amount of angular rotation. On a single lead thread, the 
lead i s  equal  to the pitch. On a double lead  thread (dou­
ble start), the lead is equal to twice the pitch. It is nec­
essary to distinguish measurement of lead from mea­
surement of pitch, as  uniformity of pitch does not assure 
uniformity of lead (see Fig. 26). 

lead angle: on a stra ight thread, the lead a ngle is the an­
gle made by the helix of the thread at the pitch l ine with 
a plane perpendicular to the axis. On a taper thread, the 
lead angle a t  a given position is the angle made by the 
conica l spiral of the thread a t  the pitch line with the 
plane perpendicular to the axis (see Fig. 26) .  

lead thread: that portion o f  the incomplete thread that is 
fully formed at the root but not fully formed at the crest 
tha t occurs at the entering end of external or internal 
threads. 

lead varia tion: the hel ix variation within the gaging 
length speci fication (see Fig. 22). 

leading flnnk: the flank that, when the thread is about to 
be assembled with a mating thread, faces the mating 
thread (see Fig. 27) .  

feast material condition (LMC): the condition where a fea­
ture of size contains the least amount of material within 
the stated limi ts of size (e.g., maximum internal thread 
size, minimum external thread size). Also referred to as  
minimum material condition. 

left-hand thread: a screw thread that is screwed in or on 
counterclockwise. A l l  left-hand threads are designated 
by the symbol (LH ). 

length , gnging: the axial length of the gaging boundary 
provided by the designed length of a gage or gaging 
specification (see Fig. 28) .  The gaging length i s  desig­
nated by LG. 

length of nssen 1bly: the axial distance over which two mat­
ing threads are designed to enga ge. The length inclu des 
any incomplete threads of both the external and inter­
nal member within the assembled length. The length of 
assembly is designated by LA (see Fig. 29). 

lrngth of complete th rend: the axial length of a thread sec­
tion having full form at both crest and root, but a lso in­
cluding a maximum of two pitches at the start of the 
thread, which may have a chamfer or incomplete crests. 

length of thread engagemen t: the axial  distance over which 
two mating threads, each having full form at both crest 
and root, are designed to engage. The length of thread 
engagement is designated by LE (see Fig. 30). 

l imit of s ize: the speci fied maximum or min imum size of 
a fea ture al lowed. 

10  

I n co m p l ete th reads 

I 

Fig. 23 I ncomplete Thread 

land flank: the flank that takes the externally applied ax­
ial load in an  a ssembly (see Fig.  3 1 ). 

major clenrnnce: the radial distance between the root of 
the internal thread and the crest of the externa l thread 
of the coaxia l ly assembled design forms of mating 
threads (see Fig. 32) .  

major cone: an imaginary cone that would bound the 
crest of an external taper thread or the root of an  inter­
nal  taper thread. 

major cylinder: an imaginary cylinder that would bound 
the crest of an external straight thread or the root of an 
internal straight thread. 

major diameter: on a straight thread, the major diameter 
is that of the major cylinder. On a taper thread, the ma­
jor diameter a t  a given position on the thread axis is  that 
of the major cone at that position (see Figs. 33-36) .  See 
a lso major cylinder and major cone. 

maximu m  material condition (MMC): the condition where 
a feature of size contains the maximum amount of ma­
terial within the stated limits of size (e.g., the minimum 
internal thread size, maximum external thread size). 

measuremen t uncertn in ty: an uncertainty i s  a figure of 
merit a ssociated with the measured value. It i s  the 
boundary limits within which the "true" value lies. Con­
tributors to this "potential for inaccuracy" include: the 
performance of the equipment used to make the mea­
surement, the test process or technique itself, and envi­
ronmenta l effects. Additional imprecision may result 
from the behavior of the phenomenon or item being 
measured. 

min imum 1nateriaf conditiow see feast material co11ditio11 
(LMC) . 

minor clearnnce: the radial distance between the crest of 
the interna l  thread and the root of the external thread 
of the coaxially assembled design form of ma ting 
threads (see Fig. 37) .  

minor cone: an imagina ry cone that would bound the root 
of an external taper thread or the crest of an internal ta­
per thread. 

m inor cylinder: an imaginary cylinder that would bound 
the root of an external straight thread or the crest of an 
internal straight thread. 
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I n te rna l  t h read 

M i n o r  c learance 

Exte rna l  t h read 

Fig. 37 Minor Clearance 

11 1 i 1 1or  dia111eter: on a straight thread, the minor diameter 
is that of the minor cylinder. On a taper thread, the mi­
nor diameter at a given position on the thread axis is 
that of the minor cone at that position (see Figs. 38-41) .  
See also minor cylinder and mi110r cone. 

111 1 1 / t iple s tart thread: a screw thread with two or more 
threads where the pitch is equal to the thread lead di­
vided by the number of thread starts (see Fig. 42) . Also 
called multiple lead thread. 

nominal s ize: the designated size which is used for the 
purpose of general identification. 

ou t-of-round: see rou ndness . 

parnllel thread: see straight thread. 

partial thread: see van ish thread. 

percent of thread (obsolete term): the ratio in percent of the 
actual height of thread to the value 0.75 H. This is a the­
oretical valu e  based upon the old American National 
Thread Profile. A 100% value cannot actually be 
a ch ieved since the basic height of thread for UN and M 
profiles is 0.625 H, and for UNJ and MJ is 0 .5625 H. 

pitch: the pitch, P, of a thread h aving uniform spacing 
is the distance, measured parallel to its axis, between 
corresponding points on adjacent thread forms in the 
same axial plane and on the same side of the axis. Pitch 
is equal to the lead divided by the number of thread 
starts (see Fig. 43) .  

pitch cone: an  imaginary cone o f  such apex angle and lo­
cation of its vertex and axis that its surface would pass 
th rough a taper thread in such a manner as to make the 
axially measured widths of the thread ridge and the 
thread groove equal. Therefore, i t  is located equidistant 
between the sharp major and minor cones of a given 
th read (see Fig. 44) . On a theoretically perfect taper 
thread, these widths are equal to h alf of the basic pitch. 
See a lso axis of thread and pitch diameter. 

pitch cylinder: an imaginary cylinder of such diameter 
and location of i ts  axis that its surface would pass 
through a straight thread in such a manner as to make 
the widths of the thread ridge and the thread groove 

13 

equal. Therefore, i t  i s  located equ idistant between the 
sharp major and minor cylinders of a given thread form 
(see Fig .  45) .  On a theoretically perfect thread, these 
widths are equal to half of the pitch. See also axis of thread 
and pitch diameter. 

pitch diameter: on a straight thread, the pitch diameter is 
the diameter at any point on the pitch cylinder over a 
length of engagement of not more than one pitch. On a 
taper thread, the pitch diameter at a given position on 
the thread axis is the diameter of the pitch cone at that 
position (see Figs. 46 and 47). 

NOTE: The terms listed below arc rela ted to pitch diameter when 
used in gaging practice . 

pitch diameter, functional diameter: the pitch diameter of 
the enveloping thread of perfect pitch, lead, and flank an­
gles, h aving full depth of engagement, but clear at the 
crests, and of a specified length of engagement. Design 
pitch diameter of the enveloping thread is equal to that 
of the product maximum material limit. Functional di­
ameter may be derived by adding to the pitch di ameter 
in the case of an external thread, or subtracting from the 
pitch diameter in the case of an internal thread. It is the 
cumulative effects of variation from specified profile, in­
cluding variations in lead and flank angles over a speci­
fied length of engagement. The effects of taper, out-of­
roundness, and surface defects may be positive or 
negative on either external or internal threads. The term 
functional diameter refers to the GO functional diameter. 
GO thread gages are used to inspect/ evaluate GO func­
tional diameters. Virtual diameter, effective size, virtual 
effective diameter, and thread assembly diameter are de­
fined the same as the preferred term functional diameter. 

pitch diameter, NOT GO, HI, and LO functional diame­
ters: the pitch diameters of the enveloping threads of 
perfect pitch, lead, and flank angles, having reduced 
depth of engagement and reduced length of engage­
ment as compared to the "GO" functional diameter. De­
sign pitch diameter of the enveloping thread is equal to 
that of the product minimum material limit. NOT GO, 
HI,  and LO thread gages are used to inspect/ evaluate 
NOT GO, HI, and LO functional diameters. 
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Fig. 39  M ino r  Diameter, External Thread 
(Rounded Form) 
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Fig. 40 Minor D iameter, I nternal Thread 
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GEN ERAL NOTE :  a =  center l i ne .  

Fig. 41 M inor Diameter, Taper Thread 
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GEN ERAL NOTE: Two-start t h read i l l u strated .  

F ig. 42 Multi ple Start Thread 

Fig. 43 Pitch 

Pitch cone  

P i t ch  cy l i n de r  

F ig. 44 Pitch Cone 

One r idge 

One g roove 

O n e p 1tffih 

L'----------'1 ��m���� 
F ig. 45 Pitch Cyl inder 
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