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FOREWORD
Changes in this Revision are format/editorial only.
1. SCOPE:

This standard egtablishes the basic triangular profile for the MJB _thread form, the degign profiles,
standard pitches|, tolerance classes, formulae for tolerances anddimensions, tolerange tables, and a
system of designations. Because of the specialized application for buttress threads, ho preferred
diameter-pitch sgries have been established for this standard and each application wjll require use of
the thread formulae for dimensions and related tolerances given herein for deriving the thread
dimensional reqliirements.

1.1 Purpose:
This standard gpecifies the characteristics-of the MJB metric series of buttress scre threads based
on 7°/45° form| with width of truncation'same as MJ screw thread profile, and with & controlled
radiused root in the external thread.

2. REFERENCES:

ANSI| B1.9
ISO 965/

3. APPLICATION:

The MJB buttress screw thread is intended for aerospace metric applications where high axial thrust
loading in one direction is required with the radial component of the thrust load reduced to a minimum.
Thus hoop stress, such as in thin walled parts, can be held to a minimum.
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4. PROFILE OF THREAD:
41 Basic Profile:

The basic profile is the theoretical profile corresponding to the basic dimensions of the thread major
diameter, pitch diameter and minor diameter. See Figure 1.

4.2 Basic Thread Profile Symbols:

The symbols used in the basic profile shown in Figure 1 represent the thread dimensions given in
Appendix A, Symbols - MJB Thread Dimensions & Tolerances.

4.3 Design Profiles:

The design profile for the internal thread at maximum material condition is;the samg as the basic
profile except,|in practice, the root is cleared above the basic major diameter, D bs¢.; see Figure 2.
The design profile for the external thread at maximum material condition is the bas|c profile with an
allowance applied and a maximum radiused root, tangential to theflanks, as shown in Figure 3.

5. THREAD PITCHES:
This standard ingludes the following selected thread pitches extracted from I1ISO 965/]:

Pitch-P2mm
25

(621N %)

WM ==
831

6. THREAD CLASSES (TOLERANCES):
6.1 Length of Thrgad Engagement:

The pitch diameter tolerances specified herein are based on a length of thread engagement with the
GO gaging m4mber having ten pitches. The actual thread engagement of the product threads are
normally applicable Tor lengihs of engagement up o 15 pitches. ere the fength of thread

engagement exceeds that for which these standard tolerances are applicable, refer to paragraph 7.4,
Special Lengths of Thread Engagement, for pitch diameter tolerance increase.

6.2 Tolerance System:

The system for designating thread tolerance is based on the International Standard ISO 965/ metric
screw thread system of tolerance positions and grades; however, the tolerances are derived from
ANSI B1.9 formulae adapted to the metric system.
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6.3

6.4

6.5

6.6

6.7

6.8

Internal Thread Class:

The internal th
Class 4H

read class is:

The tolerance position H provides zero allowance. The pitch diameter tolerance TD, and the minor
diameter tolerance TD, are identical, grade 4. In relation to ANSI B1.9 inch class, metric Class 4H is
similar to precision inch Class 3.

External Thread Class:

The external tlLread class is:

Class 4d

The tolerance
easy assembly
identical, grad
allowance and

Direction of Tolerances:

The class tolefances are positive for internal threads:and negative for external threz

direction of the

Cumulative Form Tolerance:

The cumulativ
variationsin le
The allowable

C

Runout of Ext

of parts. The pitch diameter tolerance Td, and the’ major diameter

metric Class 4d is similar to precision inch Class 3.

minimum material. See Figures_4and 5.

e form variation is the combined effect on functional size due to indiv|
ad (pitch), helix, flankiangle, taper, roundness, and other form variatig
amount of cumulative form variation shall be as follows:

Cumulative Form Tolerance

lasses 4Hand 4d 70% of PD Tolerance

Thd‘Major Dia & Int Thd Minor Dia:

position d = (0.075 + 0.011P) provides a clearance allowance from basic profile for

lolerance Td are

b 4. |n relation to ASNI| B1.9 inch class, the metri€¢ allowance d is similar to the inch

ds, that is, in the

dual thread form
ns of the thread.

The runout of the external thread major diameter and internal thread minor diameter relative to their
respective pitch cylinder shall be within the full indicator movement equal to the pitch diameter

tolerance.

Profile Dimensions and Tolerances:

The thread profile data is given in Table 1. The profile dimensions and tolerances (T) shown in

Figure 4 and 5

shall be derived from the formulae in paragraphs 6.8.1 and 6.8.2.


https://saenorm.com/api/?name=fe6b76f37dbc4d9c4c293f2303c79533

SAE MA1696A Page 4 of 23
6.8.1 External Thread:
d bsc = hominal major diameter
es = allowance d = 0.075 + 0.011P (See Table 2)
d max =dbsc-es
d min = d max - Td, where Td - Td, (See Table 3)
d> max = d max - 0.667982P (See Table 1)
d5 min = d, max - Td,, where Class 4d, Td,(4) = 0.0109 %/d bsc +0.055./P
(See Table 3)
d; max = d; max - 0.5745939P (See Table 1)
d; min = ¢d> min - 0.643068P (See Table 1)
d; max - dy min = Td;
R max = 0.137P (See Table 4)
R min = 0.107P (See Table 4)
6.8.2 Internal Thread:
D bsc = [nominal major diameter
D min =|D bsc
D3 max = |D, max + 0.816423P (See Table 1)
D, min = [D min - 0.667982P (See Table 1)
D, max = (D, min + TD,, where Class 4H, TD,(4):=0.0109 %/ D bsc + 0.055./P
(See Table 3)
Dy min = [D min - 1.001973P (See Table 1)
D, max = [Dy min + TD,, where TD, = TD, (See Table 3)
6.8.3 Dimensions pomputed by using the formulae given in paragraphs 6.8.1 and 6.8.2/ should be

rounded to 3
6.9 Helix (Pitch)
A variation in

and decreases
of the thread r

decimal places per rulés given in Appendix C.
Briation:
he helical path of a buttress thread increases the functional size of a

the functional size of an internal thread. The formula for the change
blative fora’change in the axial position of the helix is as follows:

n external thread
in functional size

AD, or Ad, = 28P/ (tan45° +tan7°) = 1.7818P

(Eq. 1)

where:

AD,
Ads
P

change in int thd functional PD
change in ext thd functional PD
change in axial position of helix
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6.2 (Continued):

The allowable variation in helix is between any two threads not farther apart than the basic length of
thread engagement, Le bsc. The helix tolerance is the total width of tolerance zone parallel to thread
axis, and centered about the true helix, within which the actual helical path (positive and negative)
must lie. The helix tolerance (See Table 5) is based on the following change in Functional PD:

Helix Tolerance, ToP

Classes 4H and 4d 35% of PD Tolerance

6.10 Flank Angle Variations:

A variation in ¢
decreases the
functional size

where:

FEED

The 7° and 45
PD:

6.11 Root Radius o

of the thread relative to changes in the flank angles is as follows:

AD, or Ad, = P(0.007580,+ 0.015880,)

change in int thd functional PD
change in ext thd functional PD
change in 45° flank angle
change in 7° flank angle

" flank angle tolerances (See Table 6) are based on the following chg

Flank Angle Tolerance
Tooy (45°) Tooy(7°)
Percentage of PD Tolerance

Classes 4H and-4d 30% 5%

f the Thread:

6.11.1 Internal Thr

below the basicprofile or above the maximum root diameter, D; max. No root ra

ad:For internal threads the profile of the actual root of the thread sh

ne or both of the flank angles increases the functional size of anjextprnal thread and
functional size of an internal thread. The approximate formula-for the change in

(Eq. 2)

nge in functional

all at no point be

dius is specified.

6.11.2 External Thread: For external threads the profile of the actual root of the thread shall lie within the
root radius tolerance zone shown in Figure 5. The limit dimensions of the root radius R are
specified in Table 7. The profile shall be a continuous smoothly blended non-reversing curve no
part of which shall have a radius of less than 0.107P and the arc of which is tangential to the thread
flanks at not less than 0.5625H basic thread depth. The profile may comprise tangent flank circular
arcs that are joined by a tangential flat at the root, provided that the root diameter is within the zone

established

by the formulae in paragraph 6.8.1.
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6.12

6.13

7. DESIGNATION

71

Incomplete Lead Threads:

To avoid ineffective feather edge lead threads, the incomplete lead threads between the end of the
part and the first fully formed thread shall be removed to a blunt start. Not more than one complete

turn of incomplete lead thread shall be removed up to where the blunt start shall beg
of material removal shall not exceed the full thread depth. See Figure 6.

Thread Runout:

in, and the depth

On parts without a thread undercut for thread relief, the thread runout between the start of the
unthreaded portion of the part and the first full thread root shall be between two thread pitches

maximum and|one thread pitch minimum in length. The root of the runout threads
flanks with fillets having radii not less than the minimum root radius specified forthe
The flanks and root of external runout threads shall be smooth and devoid ofrabrup

OF THREADS:

Basic Designation:

ISO metric thr¢ads are identified by the letter "M" in the thread designation. This a
buttress screw| thread is designated by the letters "MJB" to\identify the metric contr
7°/45° buttresg thread form, having truncation same ascthe "J" screw thread form.
designation cdmprises the thread form letters "MJB" followed by the nominal size
millimetres (separated by the sign "x"), and followed by the tolerance class (separa
from the pitch)] Unless otherwise specified in the*designation, the buttress screw th
hand and is a tension loaded type buttress with the 45° clearance flank leading the
flank. For the compression loaded type. buitress, with the 7° load bearing flank lea
clearance flank, the letter "C" is added(tothe end of the designation separated by a
7 for tension &|compression threads). -For left hand buttress screw threads, add the
the class, separated by a dash.

Example: External Thread, Right Hand, Tension Type:

etric.Buttress Thread Form Symbol

r—=Nominal Size

shall join the
external thread.
t tool stop marks.

erospace metric
blled root radius,
The basic

1nd the pitch in

ed by a dash
read helix is right
7° load bearing
ling the 45°
dash (see Figure
letters "LH" after

I—-P’it.ch/-Tol Class

.5 - 4d

\Tol Po

\
MJB 50 x 1

sition
}-'Major & Pitch Dia Tol Symbol
Tol Grade


https://saenorm.com/api/?name=fe6b76f37dbc4d9c4c293f2303c79533

SAE MA1696A Page 7 of 23
7.1 (Continued):
Example: Internal Thread, Right Hand, Tension Type:
MJB50x 1.5-4H
Example: External Thread, Left Hand, Tension Type:
MJB50x 1.5-4d-LH
Example: External Thread, Left Hand, Compression Type:
MJB50x1.5-4d-LH-C
7.2 Detail Drawing Specification:

Detail drawingE of parts having MJB threads shall specify the following dimensions
specification number under the basic MJB thread designation:

External Thread Internal Thread

d njin & max, major dia D min, major dia

d> min & max, pitch dia D5 min & max, pitch dia
ds min & max, root dia D4 min & max, minor dia

An enlarged sgctional view of the thread form may be used to indicate the relations
flank angles tq the adjacent features, such as, undercut, end face, etc.

Example: External Thread, RH tension type

MJBS50x1.5-4d

MAJOR DIA 49.796-49.908
PITICH DIA 48.794-48.906
ROOT DIA 47.829-48.044
MA1696

Example: Intgrnal Thread,"RH tension type

MJB 50X 1.5 - 4H
MAJOR DIA 50.000 MIN

PI SR A 40 OO0 A0 110
W T TV OO T T

MINOR DIA 48.497-48.609
MA1696

and this

hip of the thread
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7.3 Designation of Multiple Start Threads:

7.4

If a multiple start thread is required, it is desighated by specifying sequentially the thread form
symbol, hominal size, pitch in millimetres suffixed by the letter "P" (separated by the sign "x" from the
nominal size), tolerance class (separated by a dash from the pitch), lead in millimetres suffixed by
the letter "L" (separated by the sign "x" from the class), and the number of starts in parenthesis.

Example: MJB 50 x 1.5P - 4¢ x 3L (2 STARTS)

Multiple start external threads require more clearance allowance for ease of assembly than that
allowed for single start threads. In lieu of tolerance position d used for single start external threads,

the following afdditional tolerance positions are provided for multiple start threads;

See Table 2 for values of external thread allowances\(télerance positions) for the s

thread pitches
Special Length
Where the len

which the stan|
from the follow

where:

d bsc s

No. of Tolerance Tolerance
Thread Position Position
Starts Letter Formula
1 d 0.075+ 0.011P
2 c @100+ 0.011P
3 b 0.125+ 0.011P
4 a 0.150 + 0.011P

s of Thread Engagement:
gth of product threads exceeds the standard engagement given in pg

dard tolerances are applicable), the pitch diameter tolerances shoulg
ing formula for toletance grade 4.

TD,(4)}6rTd,(4) = 0.0109 3/dbsc +0.009./Le + 0.027 /P

slected standard

ragraph 6.1 (for
be computed

(Eq. 3)

Le
P

basgic major dia of external thread

—fengthof threadengagement o special GO gage fength

= pitch of thread

The length of the special GO gage is selected to assure engagement for the special length of thread

engagement.
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7.4.

8.

1 Designating Threads Having Special Lengths of Thread Engagement: VWhere a standard class
buttress thread has a special length of engagement differing from that for which the standard pitch
diameter tolerances are applicable, the thread class symbol is suffixed by the letters "SE" (special
engagement & special PD tol), and the thread data shall specify the special PD limits based on the
special PD tolerance derived from formula in paragraph 7.4. In addition the thread data shall
include the special length of engagement, Le.

Example: Le based on 20 pitches of GO gaging length.

MJB 50 X 1.5-4d SE
MAJOR DIA 49.796-49.908

ITCH DIA 48.784-48.906
OOT DIA 47.819-48.044
OOT RAD 0.160-0.206
ELIXTOL 0.024

Le 30

Note: Using the formula in paragraph 7.4, the special Td, for 20(pitches of engagement becomes
0.122 mm which results in d» = 48.784-48.906. Using'the formula in paragraph 6.9, based
on the special Td», the helix tolerance becomes 0.024 mm. The toleranceg for flank angles
are the standard values given in Table 6. The mintoot diameter is computed from the
formyla in paragraph 6.8.1 based on d, min =48.784 which results in d; gnin = 47.819.

INSPECTION:

Inspection of the
instruments (opt
provides wire di

cal, mechanical, etc.) of thé type commercially available. The table
meter sizes and constants for pitch diameter measurement.

thread dimensional requiremenits may be performed with gages or fmeasuring

n Appendix B
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FIGURE 1 - Basic MJB Profile, Buttress Screw Thread
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SAE

In practice the root is cleared above D min.

—

D min = D bsc
(form dia)

m
[Ta'
N
O
Basic Profile 1
N ° [
-— - -
A
. '
o A
> Q
A )]
" 0
5 a)
i i
2 :
8
—
a

FIGURE 2- Internal Thread Design Profile
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FIGURE 4 - Internal Thread Tolerances
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R max = 0.137P

R min = 0.107P

Basic Profile

PIS"0 e

SO - 08q p = Xed p

osq p

FIGURE 5 - External Thread Tolerances
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F = force

F = force

F—>

b) Compression Type Buttress Thread
(left hand)

FIGURE 7 - Tension & Compression Threads
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TABLE 1 - Theoretical Thread Profile Data

(Millimetres)
Pitch H 0.125H 0.3125H 0.375H
P 0.890643P | 0.111330P 0.125P 0.278326P 0.3125P 0.333991P
1.25 1.11330 0.13916 0.15625 0.34791 0.39062 0.41749
1.5 1.33596 0.16700 0.18750 0.41749 0.46875 0.50099
2 1.78129 0.22266 0.25000 0.55665 0.62500 0.66798
2.5 2.22661 0.27832 0.31250 0.69582 0.78125 0.83450
3 2.67193 0.33399 0.37500 0.83498 0.93750 1.00197
Pitch 0{5625H 0.75H 11/12_H 1.125H
P 0.500987P | 0.574599P | 0.643068P | 0.667982P | 0.816423P | 1.001973P
1.25 062623 0.71825 0.80384 0.83498 1.02053 1.25247
1.5 0{75148 0.86190 0.96460 1.00197 1.22463 1.50296
2 1/00197 1.14920 1.28614 1.33596 1.63285 2.00395
2.5 1]25247 1.43650 1.60767 1.66996 2.04106 2.50493
3 1150296 1.72380 1.92920 2.00395 2.44927 3.00592

TABLE 2 - Externhal Thread Allowance

(Upper Deviation)
Amount of Reduction on d bsc and d, bsc
(Millimetres)

Pitch es es es es

P d c b a
1.25 0.089 0.114 0.139 0.164
1.5 0.092 0.116 0.142 0.166
2 0.097 0.122 0.147 0.172
2.5 0.102 0.128 0.152 0.178
3 0.108 0.133 0.158 0.183
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TABLE 3 - Tolerances
Internal Thread Minor Diameter Tolerance, TD4
Internal Thread Pitch Diameter Tolerance, TD,
External Thread Major Diameter Tolerance, Td
External Thread Pitch Diameter Tolerance, Td,

(Millimetres)
Grade 4
D&d Pitch | TD,(4)
TD, (4)
over to & P Td (4)
incl Td2(4)
1.25 0.089
11.2 22.4 1.5 0.095
2 0.106
2.5 0.115
1.5 0.103
22.4 45 2 05413
2.5 0.122
3 0.130
1.5 0.112
45 90 2 0.122
2.5 0.131
3 0.140
1.5 0.123
90 180 2 0.134
2.5 0.143
3 0.151
180 355 2.5 0.158
0.166
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TABLE 4 - External Thread Root Radius, R

(Millimetres)

Pitch Root Radius, R

P min max
1.25 0.134 0.171
1.5 0.160 0.206
2 0.214 0.274
2.5 0.268 0.342
3 0.321 0.411
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