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An American National Standard implies a consensus of those sub-
stantially concerned with its scope and provisions. An American
National Standard is intended as a guide to aid the manufacturer,
the consumer, and the general public. The existence of an American
National Standard does not in any respect preclude anyone, whether
he has approved the standard or not, from manufacturing, marketing,
purchasing, or using products, processes, or procedures not con-
forming to the standard. American National Standards are subject to
periodic review and users are cautioned to obtain the latest editions.

All technical reports, including standards approved and practices
recommended, are advisory only. Their use by anyone engaged in in-
dustry or trade or their use by governmental agencies is entirely
voluntary. There is no agreement to adhere to any SAE Standard or
Recommended Practice, and no commitment to conform to or be
guided by any technical report. In formulating and approving tech-
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FOREWORD
(B92.2M —1989)

This involute spline standard presented in hard metric form is the American National
Standards Institute (ANSI) version of the International Standards Organization (ISO) involute
spline standard ISO 4156. This is not a “soft metric” conversion of any previous inch-based spline
standard. Involute splines made to this metric standard are not intended for use with components
made to the B92.1 or other previous inch standards.

PartsI and II cover spline generalities and dimensions. Part III covers splme inspection and, for
this printing, Parts I, I1, and IIl have been combined into one volume. Parts I and I were originally
published in 1980. This 1988 publication is the same except that the 6h columns for MRE in
Appendix A, Tables A2 through A74, have been corrected. Part Il was originally published in 1984
and remains the same except for editorial corrections.

The ISO 4156 standard, from which this document is derived, is the result of a cooperative

effort between the ANSI B92 Committee and other members of the ISO/TC 14-2 Involute Spline
Committee.

Many of the features of the previous ANSI B92.1--1970 standard have been retained, such as 30,
37.5, and 45 degree pressure angles; flat root and fillet root side fits; the four tolerance classes 4, 5,
6, and 7, tables for a single fit class; and the effective fit concept.

Among the major differences are: use of the module in place of pitch; dimensions are in
millimeters rather than inches; the “basic rack”, removal of the major diameter fit; and use of the
ISO symbols in place of those previously used.

In addition, provision has been made for calculating three defined clearance fits, although
tables for these fits are not included.

This standard recognizes the fact that proper assembly between mating splines is dependent
only on the spline being within effective specifications from the tip of the tooth to the form
diameter. Therefore, the internal component major diameter is shown as a maximum dimension
and the external component minor diameter is shown as a minimum dimension. The minimum
internal major diameter and the maximum external minor diameter must clear the specified form
diameter and thus do not need any additional control.

All dimensions listed in this standard are for the finished part. Therefore, any compensation
that must be made for operations which take place during processing, such as heat treatment,
must be taken into account when selecting the tolerance level for manufacturing.

The standard has the same internal minimum effective space width and external maximum
effective tooth thickness for all tolerance classes. This basic concept makes it possible to have
interchangeable assembly between mating splines made to this standard regardless of the
tolerance class of the individual members. This allows a tolerance class “mix” of mating members
which often is an advantage where one member is considerably less difficult to produce than its
mate, and the “average” tolerance applied to the two units is such that it satisfies the design need.
For instance, this can be the result of specification of Class 5 tolerance to one member and Class 7
to its mate, thus approximating a Class 6 assembly tolerance.

In the event the fit as provided in this standard does not satisfy a particular design need and a
specific amount of effective clearance or press fit is desired, the change shall be made only to the
external spline by a reduction or an increase in effective tooth thickness and a like change in
actual tooth thickness. The minimum effective space width, in this standard, is always basic. This
basic minimum effective space width should always be retained when special designs are derived
from the concept of this standard.
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PART I
GENERALITIES

1. SCOPE AND FIELD OF APPLICATION

This standard provides data and guidance for the design,
manufacture, and inspection of straight, non-helical, cylindri-
cal involute splines. It establishes a specification based on the
metric module within the range 0.25—10 inclusive, relating to
nominal pressure angles of 30 deg, 37.5 deg, and 45 deg. For
computer programming, the term “37.5 deg” has been adopted
instead of “37 deg, 30 min”’.

Limiting dimensions, variations, and manufacturing toler-
ances and their effect on the fit between connecting co-axial
spline elements, are defined and tabulated. Linear dimensions
are expressed in millimeters and micrometers. Angular dimen-
sions are expressed in degrees and decimal degrees.

Figure

1.

2A.

2B.

2C.

Nownsw

10.

Table

List of Figures in Part I

Lead variations

Profile of the basic rack for 30 deg

flat root spline

Profile of the basic rack for 30 deg

fillet root spline

Profile of the basic rack for 37.5 deg
fillet root spline

Profile of the basic rack for 45 deg

fillet root spline

Profile variations

Graphical illustration of spline fit classes
Effect of variations on internal spline
Effect of variations on external spline
Spline terms, symbols, and drawing data—
flat root, 30 deg pressure angle, modules
05t0 10

Spline terms, symbols, and drawing data—
fillet root, 30 deg pressure angle, modules
05to 10

Spline terms, symbols, and drawing data—
fillet root, 37.5 deg pressure angle, modules
0.5t010

Spline terms, symbols, and drawing data—
fillet root, 45 deg pressure angle, modules
0.25t02.5

List of Tables in Part 1

Basic dimensions for splines

Formulae for dimensions and tolerances
for all fit classes

Graphic display of space width and tooth
thickness tolerance zones

Tooth thickness modification

Page

i1
11
11
11
12
14

19
19

22

23

24

25

Page

w O

List of Tables in Part |

Table

aQ
Docfment Sharing Hub

Deceuments

5. Reduction of external spline major and
minor diameters required for application
of selected fit classes

6.  Tolerances for internal spline minor
diameter and external spline major
diameter 17

7.  Minimum fillet radius of intemnal or
external splines resulting from fillet

22

radius of basic rack 18
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2. SPLINE TERMS AND DEFINITIONS

2.1 Spline—A machine element consisting of integral teeth
or spaces equally spaced around a circle or portion thereof.

2.2 Involute Spline—A spline having teeth with involute pro-
files.

2.3 Internal Spline—A spline formed on the inner surface of
a cylinder.

2.4 External Spline—A spline formed on the outer surface
of a cylinder.

2.5 Fillet—The concave portion of the tooth profile which
joins the sides to the bottom of the space.

2.6 Fillet Root Spline—-A spline in which the largest practi-
cal fillets join the areas of major or minor circles to the tooth
sides while still allowing the smallest practical flat at the space
centerline so that good tool life is achieved (See Figs. 2B, 2C,
2D, 8,9, and 10).

2.7 Flat Root Spline—A spline in which fillets join the arcs
of major or minor circles to the tooth sides according to the
basic tooth form shown in Figs. 2A and 7.

2.8 Module, m—The ratio of the circular pitch, expressed in
millimeters, to the number 7 (or the ratio of the pitch diameter,
expressed in millimeters, to the number of teeth).

29 Pitch Circle—The reference circle at which all circular
spline dimensions are assigned and the circle on which the
specified pressure angle has its nominal value.

2.10 Pitch Diameter, D—The diameter of the pitch circle.

2.11 Pitch Point—The intersection of the spline tooth pro-
file with the pitch circle.

2.12 Circular Pitch, p—The arc length along the pitch circle
between cormresponding points of adjacent spline teeth.

2.13 Pressure Angle, @ —The acute angle between a radial
line passing through any point on a tooth flank and the tangent
line to the flank at that point.

2.14 Standard Pressure Angle, o D-—The pressure angle at
the pitch point.

2.15 Base Circle—The reference circle from which involute
spline tooth profiles are generated.

2.16 Base Diameter, DB—The diameter of the base circle.
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2.17 Base Pitch, py,—The arc length along the base circle be-
tween two consecutive corresponding flanks.

2.18 Major Circle—The circle formed by the outermost sur-
face of the spline.

2.19 Major Diameter, DEE, DEI-The diameter of the major
circle.

2.20 Minor Circle—The circle formed by the innermost sur-
face of the spline.

2.21 Minor Diameter, DIE, DII-The diameter of the minor
circle.

222 Form Circle—The circle which establishes the depth of
involute form control of the tooth or space profile. It islocated
near and inside the major circle on the internal spline, and near
and outside the minor circle on the external spline.

223 Form Diameter, DFE, DFI-The diameter of the form
circle.

2.24 Depth of Engagement—The radial distance from the
minor circle of the internal spline to the major circle of the ex-
ternal spline.

2.25 Basic Circular Space Width Epg, or Basic Circular Tooth
Thickness Sygc—Half the circular pitch.

2.26 Minimum and Maximum Actual Circular Space Width,
Emin, Emax—The circular width on the pitch circle of any
smgle space considering an infinitesimal increment of axial
spline length.

2.27 Effective Circular Space Width, EV—-The effective cir-
cular space width of an internal spline is equal to the circular
tooth thickness on the pitch circle of an imaginary perfect
external spline which would fit the internal spline without
looseness or interference considering engagement of the entire
axial length of the splined assembly. The minimum effective
circular space width of the internal spline is always basic, as
shown in Table 1 (EV min always equal to Epg.).

2.28 Minimum and Maximum Actual Circular Tooth Thick-
ness, Smin, Smax—The circular thickness on the pitch circle of
any single tooth considering an infinitesimal increment of axial
spline length.

2.29 Effective Circular Tooth Thickness, SV—The effective
circular tooth thickness of an external spline is equal to the
circular space width on the pitch circle of an imaginary perfect
internal spline which would fit the external spline without
looseness or interference, considering engagement of the entire
axial length of the splined assembly. Fit variations are obtained
by adjusting this value SV.

2.30 Effective Clearance, cy—The effective circular space
width of the internal spline minus the effective circular tooth
thickness of the mating external spline.

2.31 Theoretical Maximum Clearance, ¢y —The maximum
actual circular space width of an internal spline minus the mini-
mum actual circular tooth thickness of the mating external
spline. It does not define the fit between mating members, be-
cause of the effect of variations.

2.32 Form Clearance, cp—The radial depth of involute pro-
file beyond the deepest point of engagement with the mating
part. It allows for looseness between mating splines and for ec-
centricities between the minor circle (internal), the major circle
(external), and their respective pitch circles.

(2]

)

2.33 Total Index Variation, Fp—The greatest differefice
any two teeth (adjacent or otherwise) between the actu@
the perfect spacing of the tooth profiles (measured at th&iteé
circle). s T

2.34 Profile Variation, ff—Any variation from the sp ﬁe%
tooth profile normal to the flank.

235 Lead Variation, Fg—The variation of the du'ecgn ot
the spline tooth flank from its theoretical direction parallel to
the datum axis (See Fig. 1A). Note: Straight, non-helical splines
have an infinite lead.

2.36 Parallelism Variation—The variation of parallelism o1 a
single spline tooth to any other single spline tooth (See Fig. 1B).

2.37 Alignment Variation—The variation of the effective
spline axis with respect to the datum axis (See Fig. 1C).

2.38 Out of Roundness—The variation of the spline from a
true circular configuration (See par. 8.6).

2.39 Effective Variation, A —The accumulated effect of the
spline variations on the fit with the mating part (See par. 8.1).

2.40 Machining Tolerance, T—The variation in actual circu-
lar space width or actual circular tooth thickness (See par. 8.2).

241 Total Tolerance, (T + \)—The total tolerance for an in-
ternal spline is the difference between the minimum effective
circular space width and the maximum actual circular space
width; for an external spline, it is the difference between the
maximum effective circular tooth thickness and the minimum
actual circular tooth thickness (See par. 6).

242 Length of Engagement, g_ —The axial length of con-
tact between mating splines.

2.43 Active Spline Length, gy —The length of spline which
contacts the mating spline. On sliding splines it exceeds the
length of engagement.

2.44 Basic Dimension—A numerical value, expressed in ap-
propriate units of measure, to describe the theoretically exact
size, shape or location of a feature.

245 Reference—As used in this standard, reference is an
added notation or modifier to a dimension, specification, or
note when that dimension, specification, or note is:

1. Repeated for drawing clarification.

2. Needed to define a nonfeature datum or basis from which

a form or feature is generated.

3. Needed to define a nonfeature dimension from which

other specifications or dimensions are developed.

4. Needed to define a nonfeature dimension at which toler-
anced sizes of a feature are specified.

5. Needed to define a nonfeature dimension from which con-
trol tolerances or sizes are developed or added as useful infor-
mation.

Any dimension, specification, or note that is noted “REF”
shall not be used as a criterion for part acceptance or rejection.

246 Tooth Side (Flank)—As referred to in this standard,
that surface of the tooth limited by the major diameter and the
form diameter on the external spline, and the minor diameter
and the form diameter on the internal spline and having an in-
volute profile for the specified spline length.

247 Tooth Thickness Modification (es)—Reduction of circu-
lar tooth thickness for the required fit class (See par. 5.2).
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7]
o=
NOTE: Tables 1 and 4 give the basic dimensions and funda- c
mental formulae for which a graphic display is given Q
by Table 3. E
TABLE 1-—Basic Dimensions for Splines E
Basic Space Width or 6
Tooth? Modute Tooth Thickness on Base Pitch D
Pitch Circle Py
Ehsc or sbsc
m aoﬂodeg aD37.5dog (xD45dog aD30deg aDS7.Sdog aD-45dsg
10 15.708 15.708 - 27.2070 24.9239. -
8 12566 12566 - 21.7656 19.9391 -
M 6 9.425 9.425 - 16.3242 14.9544 -
m 5 7.854 7.854 - 13.6035 12.4620 -
M 4 6283 6283 - 10.8828 9.96957 -
M 3 4712 4712 - 8.16210 7.47718 -
\I\I\% 25 3927 3927 3927 6.80175 6.23098 5.55360
M 2 3.142 3.142 3.142 5.44140 498479 4.44288
J\/\/\,\/ 1.75 2.749 2.749 2.749 476122 4.36169 3.88752
N 15 2.356 2.356 2.356 408105 3.73859 3.33216
A 125 1963 1963 1963 3.40088 3.11549 2.77680
AL 1 1571 1571 1571 2.72070 2.49239 2.22144
St 0.75 1.178 1.178 1.178 2.04052 1.86929 1.66608
Pradatt™ 05 0.785 0.785 0.785 1.36035 1.24620 1.11072
SN 0.25 - - 0.393 - - 0.555360

3Shown to illustrate: relative tooth sizes for various spline

modules fora py = 30 deg pressure angle.
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A—LEAD VARIATION o
CENTERLINES D
DATUM AXIS ‘\ OF TEETH
B—PARALLELISM VARIATION
EFFECTIVE
P
DATUM AXIS ’\ SPLINE AXIS
C—ALIGNMENT VARIATION
FIG. 1-LEAD VARIATIONS
3. SYMBOLS
The general symbols used to designate the various spline  puter symbols are also given as reference.-
terms and dimensions are given below. ANSI B92.1 and Com-
Paragraph Computer
Symbol Term Reference B92.1 Form
c theoretical clearance 2.31 - C
cy effective clearance 2.30 cy cv
(43 form clearance 232 CF CF
D pitch diameter 2.10 D D
DB base diameter 2.16 Dy DB
dee pin contact diameter, external spline Dee DCE
dei pin contact diameter, internal spline Dg; DCl
DEE major diameter, external spline 2.19 Dy DEE
DEI major diameter, internal spline 2.19 Dy DE!
DFE form diameter, external spline 2.23 Dge DFE
DFI form diameter, internal spline 2.23 Dg; DFI
DIE minor diameter, external spline 221 Dpe DIE
Dl minor diameter, internal spline 221 D; DIt
DRE diameter of measuring pin, external spline de DRE
DRI diameter of measuring pin, internal spline d; DRI
hg see basic rack tooth form, Figs. 2A,2B,2C, & 2D - HS
A effective variation 2.39 A LAM
INV & involute &= tan (¢ — arc & - INVA
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Symbols Cont'd. n
st
P o
aragraph Computer d’
Symbol Term Reference B92.1 Form p—4
[
KE change factor, external spline Ke KE -
_ Qo
Ki change factor, internal spline K; Kl (@]
g spline length 85 L G D
Sw active spline length 243 — GW
9y length of engagement 242 - GL
T machining tolerance 2.40 m T
MRE. measurement over two pins, externai spline M, MRE
MRI measurement between two pins, internal spline M; MRI
w measurement over K teeth, external spline - w
4 number of teeth N z
m module 28 - M
pb base pitch 217 — PB
p circular pitch 212 P PC
s 3.141592654 L4 Pl
rfe fillet radius, external spline rg RFE
rfi fillet radius, internal spline 23 RF}
Epsc basic circular space width 225 symin EBSC
Emax maximum actual circular space width 2.26 s EMAX
Epmin minimum actual circular space width 2.26 s EMIN
EV effective circular space width 2.27 5, EV
Sphsc basic circular tooth thickness 225 tymax SBSC
Smax maximum actual circular tooth thickness 228 t SMAX
Smin minimum actual circular tooth thickness 228 T SMIN
sV effective circular tooth thickness 229 t, SV
Q pressure angle 2.13 )] ALP
[+ D standard pressure angle 214 ¢p ALPD
[43 ci pressure angle at pin contact diameter, ¢'ci ALPCI
internal spline
« ce pressure angle at pin contact diameter, ¢ce ALPCE
external spline
ai pressure angle at pin center, internal spline qi, ALPI
Cte pressure angle at pin center, external spline ¢e ALPE
¢4 Fe pressure angle at form diameter, external spline (bp ALPFE
24 Fi pressure angle at form diameter, internal spline O ALPF}
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Symbois Cont'd.

(7))}
Paragraph Computer =
Symbol ) Term Reference B92.1 Form 1)
es external spline circular tooth thickness modification - : ES E
for required fit class = ¢, min. (par. 5.2,8.8.1) 3

h f e, tooth thickness size modifiers (called fundamentat - LH, LF, L
ord deviation in 1SO R286) or LD D

H space width size modifier for internal spline - H

{called fundamental deviation in 1SO R286)

Fo total index variation 8.3 - EpP
fe total profile variation 8.4 - © FF
¢f tolerance factor for profile variation 84 - PF
FB lead variation B 85 - FB

3.1 Additional Symbols—The following additional symbols  general symbols to designate relative conditions or locations.
are used as subscripts or suffixes in conjunction with the above

Computer
Symbol Torm : 892.1 Form
1] minor diameter, internal spline i 1
EE major diameter, external spline o EE
B alignment - -
B,b at base circle b B
c at contact diameter c [of
E,e external e E
F pertaining to form diameter F F
I, i internal i i
V,v effective v A\
W active - WA
R pertaining to gages or pins G R
Y of engagement - GG
D standard D D
IE minor diameter, external spline fe 13
El major diameter, internal spline T El
r radius; radial r Ri
f pertaining to a fillet or profile f RF
2z any assumed condition (@ ,, Dz) z U
p index — —_
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Documents

Table 2—-Formulae for Dimensions and Tolerances for All Fit Classes
Term Symbol Formula
Pitch dia D mZ
Base dia DB mZcos o
Circular pitch P Tm
Base pitch Py 7 mcos & D
Tooth thickness modification es according to selected fit class
H/h, H/f, H/e, or H/d (See par. 8.8)

Min major dia, int

30 deg, flat root DEI min m{Z+1.5)

30 deg, fillet root DE) min m (Z+ 1.8)

37.5 deg, fillet root DE! min m(Z+1.4)

45 deg, fillet root DEIl min m(Z+1.2)
Max major dia, int DE! max DEI min + (T + A)/tan & (See NOTE 1)
Form dia, int

30 deg, flat root and fillet root DF1 m{Z+1)+2 Ce

375 deg, fillet root DF! m(Z+09)+2c.

45 deg, fillet root DFI m(Z+08)+2 CE
Min minor dia, int D1 min DFE +2 cg {See NOTE 2)
Max minor dia, int DIt max DI min + (0.2 m0-667 _ 0.01 m— 0.5)

(See Table 6)

Basic circular space width Eb sc 057m
Min effective circular space width EV min 057m
Max actual circular space width
classes 4,5,6,and 7 E max EV min + (T + A) (See NOTE 3)
Min actual circular space width E min EV min + A (See par. 8.2)
Max effective circular space width EV max E max — A (See par. 8.2)
Max major dia, ext

30 deg, flat root and fillet root DEE max m(Z+1) —es/tan D (See NOTE 4)

37.5 deg, fillet root DEE max m (Z+0.9) —es/tan @ D (See NOTE 4)

45 deg, fillet root DEE max m (Z +0.8) —es/tan & [y (See NOTE 4)
Min major dia, ext

DEE min DEE max — (0.2 m0:667 _ 0,01 m—0-5)
(See Table 6)
7
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=
Table 2—For for Di jons and Tol for All Fit Classas (Continued) :
Term Symbol Formula E
=
> O
Form dia, ext DEE " *<DA5 es ) (o)
5
, tan & D
2 {0.5DB)” + JO5Dsin D~
- sin @
D
Max minor dia, ext
30 deg, flat root DIE max m (Z — 1.5) —esltanab
30 deg, fillet root DIE max m {Z - 1.8) — es/tan & D
37.5 deg, fillet root DIE max m (Z - 1.4) —es/tan @ o
45 deg, fillet root DIE max m(Z —1.2) —es/tan D
Min minor dfa, ext DIE min DIE max — (T+A)an @ p {See NOTE 1)
Basic circular tooth thickness sbsc 057m
Max efféctive circular tooth thickness SV max sbsc —es
Min actual circular tooth thickness
classes 4,5,6,and 7 S min SV max — (T + Q) (See NOTE 3)
Max actual circular tooth thickness S max SV max — A {See par. 8.2)
Min effective tooth thickness SV min S min + A (See par. 8.2)
Total tolerance, circular space width or
tooth thickness {T+2A) (See par. 6)
Machining tolerance on circular space
width or tooth thickness T (See par. 8)
Effective variation allowed on circular space
width or tooth thickness A {See par. 8.1)
Form clearance Ce O1lm
Pin diameter, int spline DR1 See NOTES
Pin diameter, ext spline DRE See NOTE 5
Measurement between pins MRI1 See NOTES
Measurement over pins MRE See NOTES
Change factor, int Kl See PART 11! — inspection
Change factor, ext KE See PART 111 — Inspection
Rack dimension hg As shown in Figs. 2A, 2B, 2C, 2D
30 deg 0.6m
37.5deg 0.55 m
45 deg 05m

NOTE 1: (T + A) for class 7 — see par. 6.

NOTE 2: for all types of fit, always take the DFE value corresponding to the H/h fit.

NOTE 3: see PART | — par. 6 and PART If — Tables of Dimensions.

NOTE 4: see Table 5 for values of es/tan & 5.

NOTE 5: see PART li—Tables of Dimensions and PART 111 — Inspection, concerning choice of pins.
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Table 3—Graphic Display of Space Width and Tooth Thickness Tolerance Zones

Circular space width
or tooth thickness
E MAX actual effective
(actual circular space width) ’ y
[ ~<
\
E MIN 1
EV MAX x 3
<i =
I 1
E |
bsc
EV MIN Y osem ' |
{effective circular space width) S i '
c
bsc ‘é’ ] é Fd
SV MAX gl e 1
(effective circular tooth thickness) [ |
|-_.
<
SV MIN [ ‘[ 1
S MAX Y
~<
'_
S MIN

(actual circular tooth thickness)

¢

*c, max as shown is only true for dimensioning methods A and B as shown in Table 8.
€, max can vary throughout the total tolerance zone for the standard dimensioning method.
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4. PRESSURE ANGLE (STANDARD)
Standard pressure angles included in this standard for invo-
lute splines are 30 deg, 37.5 deg, and 45 deg.

5. TYPE OF FIT

This standard deals with only one type of fit, the side fit, for
30 deg, 37.5 deg, and 45 deg pressure angle splines. Formulae
for the dimensions and tolerances for these splines are shown
in Table 2.

5.1 Side Fit—In this fit the mating members contact on the
sides of the teeth only; major and minor diameters are clearance
dimensions. The tooth sides act as drivers and centralize mat-
ing splines.

5.2 Spline Fit Classes—This standard provides the side fit in
four spline fit classes as follows:

Spline Fit Class Minimum effective clearance, cy
(equals es from Table 4)
H/h Zero
H/f f
H/e e
H/d d

The tooth thickness modifications h, f, e, and d are funda-
mental deviations selected from ISO/R 286, “ISO System of
Limits and Fits,” which are applied to the external spline by
shifting the tooth thickness total tolerance below the basic
tooth thickness by the amount of the tooth thickness modifi-
cation, in order to provide a prescribed minimum effective
clearance (See par. 8.8). The spline dimensions listed in PART
IT of this standard are based on spline fit class H/h, ¢, min =
zero.

6. SPACE WIDTH AND TOOTH THICKNESS, TOTAL TOL-
ERANCE (T +2)

6.1 Class of Tolerances—This standard includes four classes
of total tolerance (T + 1) on space width and tooth thickness
selected from a combination of international tolerances (IT)
in ISO/R286. The following are the tolerance classes, their cor-
responding combination of IT tolerances, and their equivalent
in terms of the international tolerance unit i.

Total tolerance

Spline tolerance Tolerance grades Tolerance units
class aT) @)
4 (T6+1IT9) = (10i* + 40i*¥)
5 (AT 7+1T 10) = (16i* + 64i**)
6 (T8+IT11) = (25i* + 100i*¥)
7 (AT9+IT 12) = (40i* + 160i*¥)

*Tolerance unit based on pitch diameter:

i =04543/D + 0.001D for D < 500mm
i = 0.004D + 2.1 for D> 500mm

Documents
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** Tolerance unit based on tooth thickness:

i=045 43/ Spsec + 0.001Spgc

where D is pitch diameter in mm, Sy, is basic circular tooth
thickness in mm, and the resultant (T + A)isin um. For (T+})
in mm, multiply result by 0.001.

7. BASIC RACK PROFILES FOR SPLINE

7.1 The basic rack is an involute spline of infinitely large di-
ameter on a plane at right angles to the tooth surfaces, the pro-
file of which is used as the basis for defining the standard tooth
dimensions of a system of involute splines.

7.2 The reference line is a straight line crossing the profile
of the basic rack, from which the tooth dimensions are speci-
fied.

7.3 The profile of the basic rack for the standard pressure
angle splines are represented in the following figures:

Fig. 2A — 30 deg Flat root spline, for modules 0.5 thru 10
Fig. 2B — 30 deg Fillet root spline, for modules 0.5 thru 10
Fig. 2C — 37.5 deg Fillet root spline, for modules 0.5 thru 10
Fig. 2D — 45 degFillet root spline, for modules 0.25 thru 2.5

Dimensions shown in the basic rack figures are for maximum
material conditions and for fit class H/h.

7.4 The form clearance, cg, shown in the basic rack profiles
is equal to 0.1 m for all pressure angle splines. The form clear-
ance is modified for fits other than H/h (See par. 8.8.2).

7.5 Extemal splines may be produced by generating with a
pinion type shaper cutter, with a hob, or by cutting with no
generating motion using a tool formed to the contour of a tooth
space. External splines are also made by cold forming and in
these cases are usually of the fillet root design. Internal splines
are usually produced by broaching, by form cutting, or by
generating with a shaper cutter. Even when full tip radius tools
are used, each of these cutting methods produce a fillet contour
with individual characteristics. Generated spline fillets are
curves related to the prolate epicycloid for external splines and
the prolate hypocycloid for intérnal splines. These fillets have
a minimum radius of curvature at the point where the fillet is
tangent to the external spline minor diameter circle or the in-
ternal spline major diameter circle and a rapidly increasing ra-
dius of curvature up to the point where the fillet comes tangent
to the involute profile.

10
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057m 05am
;rﬁ = 0.2mmin*
Internal sphine
E
y w
€ & ~
w ] / =
(=] ,9 7 A
E|E
©
JHE "/ b
Sl External spline
AN \\
< N
€ XQ \ Reference line
rfe = 0.2mmin®

“1t ful radius is smaller,

Lcg = 01m
use full radius

FIG. 2A—PROFILE OF THE BASIC RACK FOR 30 DEG
FLAT ROOT SPLINE

05 7Tm 0.57mTm

rfi = 0.3 m min

Internal spline

€ l\\ & L E
>3 a3
g \ ,;\‘? \ / o
£ H i
= B p ,/ /7 )
3 ? ' V4 1/ External spiine
N
- N )
- Reference line
£ Z\\ \\\ e \
£ rfe = 0.3 mmin

L..cF=04'|m

FIG. 2C—PROFILE OF THE BASIC RACK FOR 37.5 DEG
FILLET ROOT SPLINE

The values in Table 7 may be used as minimum radii of cur-
vature for stress calculations and they may be specified as the
minimum fillet radius. These values are based on the fillet ra-
dius shown on the basic rack profiles. If the same shaper cutter
is used to cut both the internal and external splines, then the
shaper cutter must be made according to dimensions required
on the internal spline.

8. SPLINE MACHINING TOLERANCES AND VARIATIONS

Derivation of effective variation and machining tolerance is
explained in par. 8.1 and par. 8.2. Actual values for A and T
are applied only in accordance with par. 11.

8.1 Effective Variation (\)—The effective variation is the
combined effect that total index variation, positive profile
variation, and tooth alignment variation has on the effective fit
of mating involute splines. The effect of these individual spline

11

mm

“w 057mTm 08 mm

_1

rfi = 0.4 m min®

Internal spline

E V
\\ “ g
=3 ) A
<l E
= 0
°°’- =) . External spline
u \
1< \\\21 i /
£ ~ Reference line
AN\

rfe = 04 mmin®

c. =01m “1f futl radius is smaller,
L—cp - use full radius

FIG. 2B—PROFILE OF THE BASIC RACK FOR 30 DEG

FILLET ROOT SPLINE
mm
057Tm L 05Tm
é rfi = 0.25 m min
~ Internal spline N
’Lé.\ S 7/ 5 T
5 AN / E
Al } S |

///

External spline

Reference iine

v
/rfe = 0.25 m min

~—cg = 01m

FIG. 2D-PROFILE OF THE BASIC RACK FOR 45 DEG
FILLET ROOT SPLINE

variations on fit is less than their sum of allowable variation,
because areas of more than minimum clearance can have pro-
file, tooth alignment, or index variations without changing the
fit. It is also unlikely that these variations would occur in their
maximum amounts simultaneously on the same spline. For
this reason, total index variation, total profile variation, and
tooth alignment variation are used to calculate the combined
effect by the formula shown:

A= 064/ (Fp? + (2 + (Fg?

The above variation is based on a length of engagement equal
to one-half the pitch diameter. Adjustment on the effective
variation may be required for a greater length of engagement.

Documents
Document Sharing Hub

Full document details: SAE ANSIB92.2M


http://www.avadocuments.com/doc/sae-ansib92-2m
http://www.avadocuments.com/doc/sae-ansib92-2m

8.2 Machining Tolerances (T)—A value for machining toler-
ance may be obtained by subtracting the effective variation (A\)
from the total tolerance (T + A). See par. 6.1 for (T + A) and
par. 8.1 for (A).

8.2.1 The amount of machining tolerance as derived in
par. 8.2 in relation to the total tolerance is recommmended for
general guidance. Design requirements or specific processes
utilized for spline manufacture may require a different amount
of machining tolerance in relation to the total tolerance.

8.3 Total Index Variation (Fp)—The total index variation
(Fp) is the cumulative pitch variation between the two greatest
opposite pitch variations over any sector of one half circum-
ference. The total index variation (Fp) is a standard tolerance
grade selection from ISO 1328, “Parallel Involute Gears — ISO
System of Accuracy.” The following formulae are used in this
standard for the total index variation (Fp) expressed in mi-
crometers:

Spline Tolerance Class Total Index Variation (Fp)
Formula
4 2541 +63
5 3554/ L +9
6 5 AL +125
7 71 AL +18

where L = mZ n/2

DF1

Central third

Internal space

Reference profile

Positive variation

Middie point
(see note)
Negative variation

n
et

84 Total Profile Variation (ff)—The total profile varfatién
(ff) is the total variation, positive plus negative, of ank
surface irregularities of the actual profile that depart ffem the
design profile. A positive variation is in the direction=8f
space and a negative variation is in the direction of theXpoth,
as shown in Fig. 3. The total profile variation (fy) is a dgd
tolerance grade selection from ISO 1328. The following formu-
lae are used in this standard for the total profile variation (if)
expressed in micrometers: .

ng Hub

Spline Tolerance Class Total Profile Variation (tf)
Formula
4 1.66¢ + 10
5 25¢f + 16
6 4 ¢f + 25
7 63 ¢5 + 40

Where tolerance factor ¢¢ = m + 0.0125mZ

The permissible positive variation on external splines and the
negative variation on internal splines from the design profile
within the central third of the flank depth to the form diame-
ter shall not exceed one third of the calculated values (See Fig.
3).

DEE

Central third

External tooth

NOTE: The middle point is situated on the involute halfway between the major diameter of the external
spline (DEE) and the minor diameter of the internal spline (DIl). This point is the reference for

computing measuring pin diameters.

FIG. 3—-PROFILE VARIATIONS
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8.5 Lead Variation (Fg)—The lead variation (F p) is the total
tolerance on tooth misalignment from the design position,
measured in a plane normal to the datum axis for the full length
of spline. The lead variation (F B) is a standard tolerance grade
selection from ISO 1328. The following formulae are used
in this standard for the lead variation (Fg) expressed in mi-
crometers:

Spline Tolerance Lead Variation (Fg)
Class Formula

4 08 /g ' +4
5 10 Afg +5

6 1254 g '+ 63

7 2 '\/g‘+10

where g is the spline length in millimeters.

8.6 Out of Roundness—Heat treatment and deflection of thin
sections may cause out of roundness, which increases index
and profile variations. Tolerances for such conditions depend
on many variables and are therefore not tabulated. Additional
tooth thickness or space width tolerance must allow for such
conditions.

8.7 Eccentricity—Eccentricity of major and minor diameters,
in relation to the effective reference diameter of side fit splines,
should not cause contact beyond the form diameters of the
mating splines, even under conditions of maximum effective
clearance. This standard does not establish specific tolerances.

8.8 Dimensions for Spline Fit Classes Other Than H/h—If
working conditions require looseness, or if the alignment of
mating splines is affected by eccentricity of locating surfaces
relative to each other and/or the splines, it may be necessary
to prescribe 2 minimum effective clearance by reducing the ef-
fective and actual circular tooth thickness of the external spline
by an amount sufficient to allow the misaligned splines to as-
semble. To avoid problems with undercut teeth, only spline fit
class H/h is allowed for splines having 9 or less teeth.

8.8.1 This standard provides tooth thickness modifications
(es) for standard fit classes H/h, H/f, H/e, or H/d, which can be
applied to the circular tooth thickness of the external spline in
order to establish four standard spline fit classes. This provides
standardization of composite go gages. Fig. 4 graphically illus-
trates the fits and tolerances for the four classes as outlined in
par.5.2.

8.8.2 Application of Spline Fit Classes—The spline tables
in PART II of this standard are based on spline fit class H/h
which has a minimum effective clearance of zero. Selection of
a spline fit requiring a different minimum effective clearance
requires adjustment of the external spline dimensions as follows:

a) For the spline fit class selected H/h, H/f, H/e, or H/d,
determine the tooth thickness modification value (es) from
Table 4.

13

ts

b) Reduce the maximum effective tooth thickness1SV.
max, and the minimum actual tooth thickness, S min, spec
in spline tables, by the amount of the tooth thickness mcS;l-
cation (es) shown in Table 4. O £

¢) Reduce external major and minor diameters (DEE @ax ©
and DIE min) by the value given in Table 5 according tﬂieoo
selected spline fit class.

d) Calculate the required form diameter of the external
spline, DFE:

en
QSharing Hub

ment

L]

hs + 0.5es
tan a

DFE = 2 \/ (0.5DB)2 + |0.5Dsinay— —=——

D sinapy

hg (See Table 2 or Figs. 2A, 2B, 2C, o1 2D)

DB = Base diameter

D = Pitch diameter

o y = standard pressure angle

esftan « D= See Table 5

e) Calculate minimum and maximum dimensions over two
pins, external spline (MRE min and MRE max).

MRE min = MRE min* — (es) KE
MRE max** = MRE min* — (es — T) KE

(*) MRE min values corresponding to values of fit class
H/h. (See PART II, dimension tables)

(**) MRE max values corresponding to values of fit
class H/h. (See Appendix A)

Values of KE factor are given in PART II, dimension
tables. These formulas are approximate.

Tooth thickness modification (es) values are given in
Table 4.

f) Calculate minimum and maximum base tangent length
over k teeth, external spline (W min and W max).

Values of minimum and maximum base tangent length
over k teeth are given for the fit class H/h in PART III.

8.8.3 In the manufacture of external splines with a stand-
ard tooth thickness modification, standard cutters conforming
to the basic rack can be used by shifting inward the basic rack
reference line from its position touching the spline pitch circle.
The spline tooth profiles remain as involutes; lengths of the
same involutes, lying further inward, are used.
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External splines

splines
(atways H)

H/h

Fit class
H/f H/e H/d
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T+ A

bsc
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Cy Min. g,
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-~ d
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L.

W
.
v

With zero
minimum
effective

clearance

With effective looseness

FIG. 4—GRAPHICAL ILLUSTRATION OF SPLINE FIT CLASSES

The amount of the inward radial displacement of the basic
rack reference line from the position touching the spline pitch
circle is equivalent to 0.5 es/tan a p.

8.8.4 One effect of the various magnitudes of tooth thick-
ness modification (es) on the tooth form is to vary the circular
tip thickness at the major diameter of the external spline. Vari-
ous magnitudes of es may also cause undercut fillets for
splines having less than 10 teeth. The following checks should
be made when applying tooth thickness modification:

a) Check for tip thickness at major diameter of external
spline.

b) Tip thickness less than 0.25 m should be avoided. Tip
thickness is computed as follows:

¢) SEE = DEE ES min/D) + invap — invaDEé]

where SEE = tip thickness

2p = pressure angle at pitch diameter

ace = pressure angle in radians

® DEE = pressure angle at tip, cos & ppg = DB/DEE
%nvaD i tanap—arcay,

invappp = taflaDEE—arca

S min = minimum actual circular tooth thickness

14

resulting from the tooth thickness
modification.
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Table 4—Tooth Thickness Modification {Reduction)—in Micr {es) Resulting from Sei d Spline Fit Classes

Tum = 0.001 mm

External Splines Internal Splines
D {mm) Tooth thickness modification (reduction) relative to Space width modification
basic tooth thickness at pitch diameter _ relative to basic space
Pitch width at pitch diameter
Diameter
For selected fit class
d e f h H
<3 . 20 14 6 0 0
>310 6 30 20 10 0 0
>6to 10 40 25 13 0 0
>10t0 18 50 32 16 o] 0
>18t0 30 65 40 20 0 0
>30t0 50 80 50 25 0 o]
>50t0 80 100 60 30 0 0
>80t 120 120 12 36 0 0
>120to0 180 145 85 43 0 o]
>180to 250 170 100 50 4] o]
>250t0 315 190 110 56 0 o]
>315t0 400 210 125 62 0 0
>400 to 500 230 135 68 0 o]
>500 to 630 260 145 76 [¢] 1]
>630t0 800 290 160 80 0 o
>800 to 1000 320 170 86 [} o}
Formulae for determining modification amounts are as follows:
d = 16(D)0-44 f = 55(D)041
e = 11(D)041 h=0
where “D’" is the geometrical mean of the size range.
Values in mm of basic circular tooth thickness
Spsc and basic circular space width E, .. at pitch diameter
Module 0.25 = 0.393 Module 1.25 = 1963 Module 2.5 = 3.927 Module 6 = 9.425
Module 05 = 0.785 Module 1.5 = 2.356 Module 3 = 4.712 Module 8 = 12.566
Module 0.75 = 1.178 Module 1.75 = 2.749 Moduile 4 = 6.283 Module 10 = 15.708
Module 7 = 1.571 Module 2 = 3.142 Module 5 = 7.854

Note: The values listed in this table are taken from 1SO R286, have been computed on the basis of the geometrical
mean ’D’’ of the maximum and minimum diameters of each step, and apply to al! diameters of this step.

The geometrical mean D = ~/ {maximum diameter) (minimum diameter)
Values are rounded in accordance with SO R286 rules. Values shown in bold type do not comply with any docu-

mented rule for rounding, but are those used by ISO R286, and are used in this table to agree with established inter-
national practice.

15
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(7))

o=

Table 5—Reduction of External Spline Major and Minor Diameters Required for Application of Selected Fit Classes [ o

Q

1um = 0.001 mm &

-

) Qo

D (mm) Values in (1 m for es/tan ¢ty o

Pitch d e f h
Diameter
30 deg 37.5 deg 45 deg 30 deg 37.5deg 45 deg 30 deg 37.5deg 45 deg [o'4 D deg

<3 35 26 20 24 18 14 10 8 6 0
>3 to 6 52 39 30 35 26 20 17 13 10 0
>6to 10 69 52 40 43 33 25 23 17 13 0
>10to 18 87 65 50 55 42 32 28 21 16 0
>18t0 30 113 85 65 69 52 40 35 26 20 0
>30to 50 139 104 80 87 65 50 43 33 25 0
>50t0 80 173 130 100 104 78 60 52 39 30 0
>80to 120 208 156 120 125 94 72 62 47 36 0
>120to 180 251 189 145 147 111 85 74 56 43 0
>180to 250 294 222 170 173 130 100 87 65 50 0
>250to 315 329 248 190 191 143 110 97 73 56 0
>315to 400 364 274 210 217 163 125 107 81 62 0
>400 to 500 398 300 230 234 176 135 118 68 0
>500to 630 450 © 339 260 251 189 145 132 99 76 0
>630to 800 502 378 290 277 209 160 139 104 80 0
>800 to 1000 554 417 320 294 222 170 149 112 86 0

9. EFFECT OF SPLINE VARIATIONS

9.1 Index Variations—These variations cause the clearance
to vary from one set of mating tooth sides to another. Since
the fit depends on the areas of minimum clearance,index vari-

ations reduce the effective clearance.

9.2 Profile Variations—These variations reduce contact area.
Positive profile variations reduce the fit by reducing effective
clearance. Negative profile variations do not affect the fit (See

Fig. 3).

Document Sharing Hub

93 Lead Variations—These variations will cause side clear-
ance variations and therefore reduce the fit.

10. EFFECTIVE AND ACTUAL DIMENSIONS FOR
SPLINES

10.1 Effective and Actual Circular Space Width—Fig. 5A il-
lustrates an internal spline with variations of index and profile.

16
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Table 6-Tolerances for Internal Spline Minor Diameter and
External Spline Major Diameter

Module Tpeeor Tpp

mm

10 0.93
8 0.80
6 0.66
5 0.58
4 0.50
3 041
25 0.36
2 0.31
1.75 0.28
15 0.25
1.25 0.22

1 0.19
0.75 0.15
05 0.1
0.25 0.06

Tpeeor Tpi = 0.2(m)0-667_0.01(m)— 0.5

where: Tppg = major diameter tolerance of external spline
TDII = minor diameter tolerance of internal spline
m = module

Fig. 5B shows that a perfect external spline contour does not
fit, even though each tooth has the same width as the mating
space. To allow the perfect external spline to fit in any posi-
tion, all spaces of the internal spline must be widened by the
amount of interference.

This width as shown in Fig. 5C is the actual circular width of
the internal spline. The effective circular space width is the cir-
cular tooth thickness of the perfect mating spline.

17

same reasoning applied to the external spline leads to th on’t”
cept of effective tooth thickness which exceeds the act cnﬁ
cular tooth thickness by effective variation (See Fig. 6). E

10.3 Effective Clearance—The effective circular space @dﬂv
of the internal spline minus the effective circular toothﬂcle
ness of the external spline .is the effective clearance, which de-
fines the fit of mating parts. This is strictly true only if high
points of mating parts come into contact. Positive effecti-c
clearance represents looseness, negative effective clearance 1¢)-
resents interference.

10.4 Space Width and Tooth Thickness Limits—The varia-
tion of the actual circular space width and actual circular tooth
thickness within the machining tolerance causes corresponding
variations of their effective dimensions. Thus, there are three
limit dimensions for circular space width (minimum effective,
maximum effective, and maximum actual) and three limit di-
mensions for circular tooth thickness (maximum effective,
minimum effective, and minimum actual) only two of which
are used in standard method and method B, as illustrated in
Table 8. There are also two reference dimensions, the use of
which is described in par. 11.2. Method A uses all three limit
dimensions.

104.1 The minimum effective circular space width (EV
min), maximum effective circular tooth thickness (SV max),
and minimum effective clearance (cy min) for the spline fit
class H/h are as follows:

EV min

1]

SVmax = 0.5 n#m (basic E or S)

cymin = 0 (Zero clearance)

For the standard dimensioning method, as the spline varia-
tions decrease to zero, the effective circular space width or ef-
fective circular tooth thickness become actual circular space
width and actual circular tooth thickness measurements;hence,
the maximum effective circular space width and minimum ef-
fective circular tooth thickness can become the same value as
their corresponding actual values. This is theoretical and only
possible when the spline is perfect in all respects.

1042 The maximum effective circular space width (EV
max), minimum effective circular tooth thickness (SV min), and
maximum effective clearance (cy max) for the spline fit class
H/h dimensioning method A are as follows (See par. 8.2.1):

EVmax =05mm + T
SVmin =057m - T
¢y max = 2T
10.4.3 The reference minimum actual circular space width

(E min), reference maximum actual circular tooth thickness
(S max), and minimum theoretical clearance (¢ min) for spline
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c
Table 7—Minimum Fillet Radius of Internal or External Splines (See Par. 7.5) Resulting from Fillet Radius of Basic Rack [ o '%
e b
£ -
@ = 30deg =30 deg @ =37.5deg aD=45“3 g
Module Flat Root Fillet Root Fillet Root Fillet ool =
o S
0.2m 0.4m 0.3m 0.25m a
m
mm
10 2.00 400 3.00
8 1.60 3.20 2.40
6 1.20 240 1.80
5 1.00 2.00 150
4 0.80 1.60 1.20
3 0.60 120 0.90
25 0.50 1.00 0.75 0.62
2 0:40 0.80 0.60 0.50
1.75 0.35 070 052 0.44
15 0.30 0.60 0.45 0.38
125 0.25 050 0.38 0.31
1 0.20 0.40 0.30 0.25
0.75 0.15 030 022 0.19
05 0.10 020 0.15 0.12
025 0.06
fit class H/h are as follows (See par. 11.2): Emax = 057am + (T+2)
Emin = 057m + A Smin = 05mm - (T+2A)
Smax = 057m —- A cmax =2 (T+A)
cmin =2A 104.5 Where the external spline has a tooth thickness

10.44 The maximum actual circular space width (E max),
minimum actual circular tooth thickness (S min), and maxi-
mum theoretical clearance (¢ max) for spline fit class H/h are

as follows:

18

modification other than h, the above effective and theoretical
values, ¢y and c, as described in par. 104.1 thru par. 1044
must be adjusted by the amount of these tooth thickness modi-

fications (es).
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il
INDEX
VARIATION

PROFILE
VARIATION

THE PERFECT EXTERNAL SPLINE WITH
BASIC TOOTH THICKNESS INTER-
FERES AT X.

ACTUAL SPACE WIDTH

~EFFECTIVE SPAGCE WIDTH
EQUALS TOOTH THICKNESS OF
PERFECT EXTERNAL SPLINE

THE PERFECT EXTERNAL.SPLINE FITS IN ANY POSITION, IF AlL SPACES ARE WIDENED
BY THE AMOUNT OF THE INTERFERENCE.

FIG. 5S—EFFECT OF VARIATIONS ON INTERNAL SPLINE

ACTUAL TOOTH THICKNESS

NVARIATION ]

«

EFFECTIVE TOOTH THICKNESS
EQUALS SPACE WIDTH OF
PERFECT INTERNAL SPLINE

THE PERFECT INTERNAL SPLINE FITS IN ANY POSITION, IF
ALL TEETH OF THE EXTERNAL SPLINE ARE NARROWED BY
THE AMOUNT OF THE INTERFERENCE

FIG. 6—EFFECT OF VARIATIONS ON EXTERNAL SPLINE

11. USE OF EFFECTIVE AND ACTUAL DIMENSIONS
FOR SPACE WIDTH AND TOOTH THICKNESS

11.1 Minimum Effective Circular Space Width and Maximum
Effective Circular Tooth Thickness—These dimensions define
the maximum material condition which assures that the splines
will assemble. These dimensions shall be specified for all splines
inspected by composite spline GO gages controlling the mini-
mum effective clearance (cy min).

11.2 Minimum Actual Circular Space Width and Maximum
Actual Circular Tooth Thickness—These dimensions may be
specified as reference (REF), and are not used for acceptance
or rejection of parts inspected by composite spline GO gages
controlling the maximum material limit. If the measured actual

19

n

“ .
circular space width is less than the reference minimum %u@
circular space width and the internal spline accepts the@bnil
posite plug GO gage, or if the measured actual circular oﬂ%
thickness is more than the reference maximum actual ci@laﬁ
tooth thickness and the external spline accepts the com@sita
ring GO gage, the cumulative effect of the individual splfif§ eﬁ
fective variation is less than the effective variation. Such parts
are acceptable because the maximum material condition wes
not exceeded.

The specification of these actual dimensions as reference d -
mensions is desirable for process control of space width and
tooth thickness. For splines where the use of composite spline
GO gages may be unavailable, impractical, or uneconomical for
the control of the effective size maximum material limit, the
minimum actual circular space width and maximum actual cir-
cular tooth thickness are used for acceptance or rejection of
parts along with the control of the individual spline tolerances
for profile, index, and tooth alignment. The minimum effective
circular space width and maximum effective circular tooth thick-
ness are not specified or referenced since their measurement
requires the composite GO gage. The individual spline form
and position tolerances are specified and used for inspection of
parts in lieu of the GO composite gage. The following tolerances
are added to the spline drawing data:

ng Hub

a) Involute profile tolerance

total (zero at pitch point) 0.0XX
Positive tolerance within central
third of flank depth +0.0XX
b) Total index tolerance over any
sector of one-half circumference 0.0XX MAX
c) Lead Tolerance, gy = XX.XXX 0.0XX

11.3 Maximum Actual Circular Space Width and Minimum
Actual Circular Tooth Thickness—These dimensions define the
minimum material condition and shall be specified for all splines
for acceptance or rejection of parts,except for Method B, Table
8.

114 Maximum Effective Circular Space Width and Mini-
mum Effective Circular Tooth Thickness—These dimensions
define the maximum effective clearance for mating splines, but
they do not limit the effective variation.

11.4.1 They may be used, in addition to the limits of para-
graph 11.3, in order to prevent the increase of maximum effec-
tive clearance due to reduction of effective variations. See
Table 8, Method A. This method requires inspection by NOT
GO composite gages as well as GO composite gages which in-
creases the gaging requirements. The notation “inspection op-
tional” may be added where maximum effective clearance is
an assembly requirement, but does not need absolute control.
It will indicate, without necessarily adding inspection time and
equipment, that in this case the actual circular space width of
the internal spline must be held below the maximum, or the
actual circular tooth thickness of the external spline above the
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minimum, if machining methods result in less than allowable
variations. ‘

1142 Where spline variations require no control, method
B shown in Table 8 shall be used. When method B is used and
it is necessary to control the spline variations by laboratory in-
spection, the following data shall be added to the spline specifi-
cations:

a) Involute profile tolerance

total (zero at pitch point) 0.0XX
Positive tolerance within central
third of flank depth +0.0XX
b) Total index tolerance over any
sector of one-half circumference 0.0XX MAX
¢) Lead Tolerance, gy = XX XXX 0.0XX

These values result from formulas given in par. 8.3, par. 8.4,
and par. 8.5.

12. DRAWING DATA

It is important that uniform specifications be used to
show complete information on detail drawings of splines. Many
misunderstandings will be avoided by following the suggested
arrangement of dimensions and data, as shown in Figs. 7, 8,9,
and 10. The number of X’s indicates the number of significant
places normally used. With this charted type of spline specifi-
cations, it is usually not necessary to show a graphic illustra-
tion of the spline teeth.

12.1 Spline Data and Basic Dimensions-—Spline data are
used for engineering and manufacturing purposes. Module and
pressure angle are not subject to individual inspection. Basic
dimensions are defined in par. 2.44.

12.2 Combinations of Types

122.1 Flat root internal splines may be used with fillet
root external splines where the larger radius is desired on the
external spline for control of stress concentrations. This com-
bination of spline roots may also be permitted as a design op-
tion by specifying for the minimum root diameter of the ex-
ternal, the value of the minimum root diameter of the fillet
root external spline and noting this as “optional root™.

12.2.2 A design option may provide either flat root internal
or fillet root internal by specifying for the maximum major
diameter equal to the maximum major diameter of the fillet
root internal spline and noting this as “optional root™.

NOTE: If needed, the major diameter of a flat root internal
spline may be placed between the form diameter and the maxi-
mum major diameter of the fillet root internal spline (See
par. 12.2.1 and par. 12.2.2).

21

n
)
) o
12.3 Designation—The mating parts of straight cylind@ic
involute splines in this standard are designated as follows: E
=
a) internal spline = INT &)
o
external spline = EXT o
mating splines = INT/EXT
b) number of teeth = Z (preceded by
the number)
¢) module = m (preceded by
the value)
d) pressure angle: 30 deg flat root = 30P
pressure angle: 30 deg fillet root =30R
pressure angle: 37.5 deg =375
pressure angle: 45 deg = 45
e) tolerance classes =4,5,6,&7
f) space width modification,
internal spline =H
tooth thickness modification,
external spline = h,f,eand d
g) Example

For: Mating splines 24 teeth—
module 2.5 —
pressure angle 30 deg—
fillet root —
tolerance class 5—fit H/h.

Designate as follows:
mating: INT/EXT 24Z x 2.5m x 30R x 5H/5h
ANSI B92.2M — 1980

*{ internal spline: INT 24Z x 2.5m x 30R x 5H
ANSI B92.2M - 1980

external spline: EXT 24Z x 2.5m x 30R x 5h
ANSI B92.2M — 1980

*Applies only to standard dimensioning and inspection meth-
od. If dimensioning and inspection method A or B is used,
then splines must be designated as shown in Figs. 7 thru 10.

Document Sﬁ‘aring Hub
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Space Width (Circular) Tooth Thickness (Circular)

E actual S actual
EV effective SV effective

Circular Pitch

Internal

VARR

Optional Clearance

Major Dia. Cf
DEE DEI
Minor Dia.
Pitch External DIl DIE
Dia.D Form Dia.
D/FE/DFI

FIG. 7-SPLINE TERMS, SYMBOLS, AND DRAWING
DATA-FLAT ROOT, 30 DEG PRESSURE ANGLE,
MODULES 0.5 TO 10

JFHM 7 Form Clearance ¢

Documents

Document Sharing Hub

This configuration is used in restricted areas, as with tubular  bing, shaping, or for shorter broaches for the internal member
parts with wall thickness too small to permit use of fillet roots, (PART II — Tables 9 thru 36 and Appendix A, Tables A1l thru

to allow hobbing closer to shoulders, for economy when hob-  A28).

DRAWING DATA

o

Internal involute Spline Data

External Involute Spline Data

FLAT ROOT SIDE FIT TOLERANCE CLASS—(*) FLAT ROOT SIDE FIT TOLERANCE CLASS—(*)
NUMBER OF TEETH * NUMBER OF TEETH *
MODULE * MODULE *
PRESSURE ANGLE 30 deg PRESSURE ANGLE 30 deg
BASE DIAMETER xx.xxxx REF. BASE DIAMETER xx.xxxx REF.
PITCH DIAMETER xx.xxxx REF. PITCH DIAMETER xx.xxxx REF.
MAJOR DIAMETER xx.xx MAX. MAJOR DIAMETER XXXX/XX XX
FORM DIAMETER XX.XX FORM DIAMETER XX.XX
MINOR DIAMETER XX XX/XX XX MINOR DIAMETER xx.xx MIN.
CIRCULAR SPACE WIDTH CIRCULAR TOOTH THICKNESS
MAX. ACTUAL XX XXX MAX. EFFECTIVE XX XXX
MIN. EFFECTIVE XX XXX MIN. ACTUAL XX. XXX
MAX MEASUREMENTBETWEENPINS  xx.xxx REF. MIN MEASUREMENT OVER PINS xx.xxx REF.
PIN DIAMETER XX XXX PIN DIAMETER AK.XXX
FILLET RADIUS (Optional) See Table 7 FILLET RADIUS (Optional) See Table 7

The above drawing data is required for the spline specifications.
The standard system is shown; for alternative systems, see par.
114 and par. 12.2.

*Specify.
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Space Width (Circular) Tooth Thickness (Circular)
E actual S actual

EV effective SV effective

Circular Pitch

Form Clearance CE

Internal

I

External Major Dia. Form Dia.

DEI DFI
Pitch Dia. Minor Dia.

D DIE

\ Il

FIG. 8—SPLINE TERMS, SYMBOLS, AND DRAWING
DATA-FILLET ROOT, 30 DEG PRESSURE ANGLE,
MODULES 0.5 TO 10

Form
Clearance CE

The fillet radius permits heavier loading and effects greater fa- (PART II — Tables 37 thru 64 and Appendix A, Tables Al

tigue resistance than flat roots through absence of stress raisers  thru A28).

DRAWING DATA

Documents

Internal Involute Spline Data External Involute Spline Data

FILLET ROOT SIDE FIT TOLERANCE CLASS—(*) FILLET ROOT SIDE FIT TOLERANCE CLASS—(*)

NUMBER OF TEETH - NUMBER OF TEETH *

MODULE * MODULE *

PRESSURE ANGLE 30 deg PRESSURE ANGLE 30 deg

BASE DIAMETER xx.xxxx REF. BASE DIAMETER xx.xxxx REF.

PITCH DIAMETER xx.xxxx - REF. PITCH DIAMETER xx.xxxx REF.

MAJOR DIAMETER xx.xx MAX. MAJOR DIAMETER XX.XX/XX,XX

FORM DIAMETER XX XX FORM DIAMETER XX.XX

MINOR DIAMETER XX.XX/XX.XX MINOR DIAMETER xx.xx MiN.
CIRCULAR SPACE WIDTH CIRCULAR TOOTH THICKNESS

MAX. ACTUAL XX XXX MAX. EFFECTIVE XX. XXX

MIN, EFFECTIVE XX XXX MIN. ACTUAL XX. XXX
MAX MEASUREMENTBETWEENPINS  xx.xxx REF. MIN MEASUREMENT OVER PINS xx.xxx REF.

PIN DIAMETER XX XXX PIN DIAMETER XX. XXX
FILLET RADIUS (Optional) See Table 7 FILLET RADIUS (Optional) See Table 7

The above drawing data is required for the spline specifications.
The standard system is shown; for alternative systems, see par.
114 and par. 12.2.

*Specify.
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Space Width (Circular)
E actual
EV effective

Internal

Fillet

Major Dia.
External DE}

Pitch Dia.
D

\

/——Circular Pitch

Form Clearance Cg

Tooth Thickness (Circular)
S actual
SV effective

Documents
Document Sharing Hub

optional

QFE
Form Dia. }
DFI
Dl Form

Minor Dia. Clearance =

7

FIG. 9—SPLINE TERMS, SYMBOLS, AND DRAWING
DATA—FILLET ROOT, 37.5 DEG PRESSURE ANGLE,
MODULES 0.5 TO 10

The pressure angle and proportions of this spline are a direct
compromise of the 30 and 45 deg pressure angle splines. It is
often used on couplings where the external spline is to be cold
formed; especially where a 45 deg pressure angle spline will

not satisfy functional requirements and the shaft material is
above hardness limitation of 30 deg pressure angle cold form-
ing tools (PART II — Tables 65 thru 92, and Appendix A,
Tables A29 thru A56).

DRAWING DATA

Internal Involute Spline Data

External involute Spline Data

FILLET ROOT SIDE FIT TOLERANCE CLASS—(*)

FILLET ROOT SIDE FIT TOLERANCE CLASS—(*)

NUMBER OF TEETH »
MODULE »
PRESSURE ANGLE 37.5 deg

BASE DIAMETER
PITCH DIAMETER
MAJOR DIAMETER
FORM DIAMETER
MINOR DIAMETER

CIRCULAR SPACE WIDTH

MAX. ACTUAL
MIN. EFFECTIVE

MAX MEASUREMENT BETWEEN PINS

PIN DIAMETER

FILLET RADIUS (Optional)

xx.xxxx REF,
xx.xxxx REF.
xx.xx MAX,
XX.XX
XX.XX/XX.XX

XX XXX
XX XXX

xx.xxx REF.
XX XXX

See Table 7

NUMBER OF TEETH »
MODULE *
PRESSURE ANGLE 37.5 deg

BASE DIAMETER
PITCH DIAMETER
MAJOR DIAMETER
FORM DIAMETER
MINOR DIAMETER

CIRCULAR TOOTH THICKNESS

MAX. EFFECTIVE
MIN. ACTUAL

MIN MEASUREMENT OVER PINS
PIN DIAMETER

FILLET RADIUS (Optional)

xx.xxxx REF.
xx.xxxx REF.
XX XX/XX.XX
XX.XX

xx.xx MIN.

XX XXX
XX XXX

xx.xxx REF.
XX . XXX

See Table 7

The above drawing data is required for the spline specifications.
The standard system is shown; for alternative systems, see par.

114 and par. 12.2.
*Specify.

Full document details: SAE ANSIB92.2M


http://www.avadocuments.com/doc/sae-ansib92-2m
http://www.avadocuments.com/doc/sae-ansib92-2m

Internal

\

Tooth Thickness (Circular) ﬂ
T Sactual . Space Width (Circular) 5
SV effective Circular Pitch p E actual &
Form Clearance cg EV effective 3

o

(]

Fillet
Optional

A

jor Dia.
DEE DE!

Form Dia.

DFE DFI
External

Clearance Minor Dia.
DIl DIE

[+
F Pitch
/Dia. D

FIG. 10—SPLINE TERMS, SYMBOLS, AND DRAWING
DATA-FILLET ROOT, 45 DEG PRESSURE ANGLE,
MODULES 0.25TO2.5

Involute splines with 45 deg pressure angle are used where the  ing tendencies. The 45 deg pressure angle spline is suitable for
toothed member delivers torque only, does not slide under  cold forming. (PART II — Tables 93 thru 110, and Appendix
load, and where wall thicknesses are great enough to resistburst- A, Tables AS57 thru A74.

DRAWING DATA

internal Involute Spline Data External Involute Spline Data

FILLET ROOT SIDEFIT TOLERANCE CLASS—(*) FILLET ROOT SIDE FIT TOLERANCE CLASS—(*)

NUMBER OF TEETH = NUMBER OF TEETH *

MODULE » MODULE -

PRESSURE ANGLE 45 deg PRESSURE ANGLE 45 deg

BASE DIAMETER xx.xxxx REF. BASE DIAMETER xx.xxxx REF.

PITCH DIAMETER xx.xxxx REF. PITCH DIAMETER xx.xxxx REF.

MAJOR DIAMETER xx.xx MAX. MAJOR DIAMETER XX.XX/XX.XX

FORM DIAMETER AXX.XX FORM DIAMETER XX, XX

MINOR DIAMETER XX.XX/XX XX MINOR DIAMETER xx.xx MIN.
CIRCULAR SPACE WIDTH CIRCULAR TOOTH THICKNESS

MAX. ACTUAL XX.XXX MAX. EFFECTIVE XX XXX

MIN. EFFECTIVE XX XXX MIN. ACTUAL XX.XXX
MAX MEASUREMENTBETWEENPINS  xx.xxx REF. MIN MEASUREMENT OVER PINS xx.xxx REF.

PIN DIAMETER XX XXX PIN DIAMETER ) XX XXX
FILLET RADIUS {(Optional) See Table 7 FILLET RADIUS (Optional) See Table 7

The above drawing data is required for the spline specifications.
The standard system is shown; for alternative systems, see par.
114 and par. 12.2.

*Specify.
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PART I
DIMENSIONS

FOREWORD

The spline tables in PART II of this standard are based on spline tolerance classes 4, 5, 6,
and 7 and fit Class H/h, which has a minimum effective clearance of zero. All tables are for side
fit splines only. Selection of a spline fit class having a different tooth thickness modification re-
quires adjustment in the external spline dimensions (See PART I, par. 8.8.2).

Tables 9 thru 64 give dimensions for 30 deg pressure angle flat root and fillet root splines.

Tables 65 thru 92 give dimensions for 37.5 deg pressure angle fillet root splines.

Tables 93 thru 110 give dimensions for 45 deg pressure angle fillet root splines.

DIMENSIONS AND TOLERANCES

The dimensions and tolerances listed in Tables in PART II are derived from the formulae
listed in Table 2, PART 1. Circular space width and circular tooth thickness tolerances are based
on formulas given in PART I, par. 6.1 and par. 8.2.

27
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o
INTERNAL E
10.00 MODULE N o
L =
30.0 DEGRFF PRESSURF ANGLE TNTERNAL TNVOLUTE SPLINE : =
TABLEO— NIMENSIONS FOR FLAT ROOT SINE FIT o 10.00 SPLINE MODULE a =
z DEI oit MINTMUM EFFECTIVF CIKCULAR SPACE WIDTH = 1S.708 W
MAXIMUM ACTUAL CIRCULAR SPACE WINTH AND MEASUREMENT E =
NO. D DB MAJOR DFI MINOR T R RN R on St eniney ANDS EME| DRI K ©
OF PITCH BASE DIA FORM DIA a T rn  |EACTOR
TEETH DIA DIA MAX DIA MIN 'Tm"'”"mr——-smi—mr“—rm — WA W] DIA ¢y £
6] 60.0 S1.9615 75.44 | 72.00 | 5ke31 | 15.777] 38.277] 15.810] 3R.391 | 15.R6R| 38.557 | 15.964] 3B.623 ] 16.000 7181
3| Jo0:0 60.621A | RS.45 | r2:00| e3.61]15:773] 46:037| 15:812| 47:032| 15.870| &7:173| 15:968] %7.403 | 16.000 3321
Rl 80.0 69.2R20 95046 | 92.0 73011 | 18:776¢| 54.563| 18:R13] 54638 | 18.R73| S4cacs | 18:972| S5:206 | 17.000| 8. 07
9| 90.0 2542 10826e | 102000 | g2l7z | I8l77s| €3i74T| 15iala| e3inse| 15.R75| uloln| 1Si975| gaizal f 17:000 H
10{ 10020 +607 115247 | 112.00 | 93:42 | 18.776| 75.237| 15:816| 75:339| 15.877| 75.490| 18¢078| 75:737 | 17000 {=PL2
1} 1100 95.2678 | 125.47 | 122.00 | 102.18 | 15.776 | 82.359 A17| B4.455| 15.879| R4.597 ] 15.081| 84.831 ] 17.000]| 2.7702
2| 1200 03:6230 | 138:48 | 155:00 | 111:9A | 15:777] 95.521 “r19| 95.A14 | 18.RA1| 95.754 | 18.684]| 95.9R4 | 17:00a| 205703
3 30. l «5833 145,48 142.0 121.82 S.778 {OG.TIR «R201104.809 S«RR2| 104,945 $5.9871105.16R 7.000} 2.1.88
&| 1504 22636 | 158269 | 1s2i00 | 1316R | 182778]112.08a8 RE1f1120iea | 15:ARa 1120535 | 161990 |112uode | 1a1000| Z12515
5] 150.¢ $5038 | 183.46 | 165:00 | 121456 | 15.779[1212451) sR22|121.548 | 15.R86 (1210494 | 15.002{121:934 | 182000 2.2 &
6] 160. 38.5661 175-50 | 122:08 | 15}-45 | 182788 |133. 323 -8231130.42] | 15.887 1132564 | 15.995|132.801 | 18.000| £.1047
7l 170¢ 7:2243 | 18880 | 183100 | 18]:3A | 1527801410727 ta2al1a1:r21 | 198891210862 | 18.097 (1420195 | 182000 2., 77
8| 1s0s S5.BA4s | 199:31 | 19200 | 171.2A | 18.78] [15204R5 TR25]1152:578 | 15.890|152:71R | 16.000|158-949 | 1As000| 2si0s6
s| 150, 84.544h | 205.51 | 202.00 | 181.21 | 150781 [161.930 iagel1epiozz | 13.892[1e2l1al | 162002 |162:389 | 1Ai000| 2la7i2
0| 200 73:2051 | 218181 | 215.00 | 191.1s | 15.782]172.601 cnPe|172:683 | 15:893[172.R30 | 162004 [173.059 | 18.000| 70518
1] 2104 81.8653 | 225.52 | 272.00 | 201,09 | 15.783 182,086 -2271182.178 | 15.89¢ [182.31% | 16.006182.541 | 18.000| 2.0233
2| 220, +525& | 238252 | 232100 | 21104 [ 15.783|192.689 28281192780 | 15:8961192:917 | 16.008|193:144 | 18.000] 20083
3| 850. 99.1858 | 245.52 | 242.00 | 220496 | 15.784 |202.211 TR29203.302 | 18.897|202:438 | 162010 |202-664 | 1R2000] T:i9R75
%| 240+ 03-8aer | 552125 | 285:00 [ 250:92 | 12:7Ra|505:558 | 12:°50]505:300 | 12:R3A (505 9Ra | 10:012]595:572 | 1R:000] 1:3748
5| 250.00 16.5064 | 265.53 | 262,00 | 240491 | 150785 [222.313 2830222406 | 15.890(225.540 | 160014 |222.765 | 18:000] 19595
261 260 2251666 | 275.53 | 272, 250.87 | 15.785232.816 +a311232.906 | 15.9011233.042 | 16.01e/233.268 | 18.000] 1.9513
871 270: 233.82¢9 | 588:84 | 3a2. 280004 | 152785 {2422399 WR321542.489 | 15.902[247.625 | 16.018|242.851 { 18.000| 1.9372
2a| 2804 342.4871 | 295.54 | 292. 270.20 | 15786 [252.R63 +833|252.953| 18.903|253.0A8 | 160020|25331s | 1a2000] 1:9306
29| 290+ 251.1476 | 308.84 | 305. 280.7R | 15.786 |362.471 +R13|767.562 | 15.904|262:698 | 160052 1262.524 | 1rc000] 1.9188
30| 300: 259.8076 | 315.55 | 312. 290.75 | 152787 |372:902 TR341572:993 | 18.905|273.130 | 16:053|273:356 | 1R2000] 19135
a1} 310 268.6679 | 325 22 300,77 | 15.787|282.534 | 15.235]|282.625] }5.906|282.761 | 16,025 282.988 | 18.000 9035
33| 338 2994587 | 332:32 | 3% 310:70 | 15788 295.934 :a32]588:627 | 18:307/593: 164 | 18:957(585:397 | 1A-000| 1:293
33| 330. 285.78R4 | 345.35 | 3a2. 320.sn | 16788 [302-5R8 1836]302.679] 15.908]302.816 | 16:028|303.043 | 180000| 1-R906
34| 3a0. 29%4.4486 | 35856 | 3s3. 350.an | 15:78r|312:8a4 2A3713150057 | 1509003130194 | 1620303130423 tono| 1-8RéR
35| 350, 503:Y089 | 385.56 | 3R3. 340.64 | 150785 |325:636 cA37(322.727| 15:910(322.R65 | 160032373.053 | 182000 158794
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3| 328: 353:683% | 382:37 | 3%3: 350:89 | 12:790[38%:014 ta3e(383 707 | 12:314(385:225 | 16:032(323:2432 | 1a:088] 1:R8ed
39| 3940. 337.7499 405,57 402, 3B0.57 5.790{362.716 «R40 | 362,808 Se914(362.947 6.038!363.177 R,000 oREY2
40| %00. 34614102 | 418.37 | <130 39045+ | 150791 |3730035 SR41(3730127| 18.015{373126A | 162039[373.49a | 1a0000| 1cRSEE
41| 410, 355.0704 | 425.58 | 422. 400,54 | 15.791|382.750 -341|382.803| 15.91¢ 382982 | 16.04) |383.214 | 18.000] 1.8537
42| 4204 363.7307 | «35.58 | 432.00 | 410453 | 15:792[3932082 TR62 (3930146 | 18:917(393:2R% | 16+ 393:51R | 18.000] 1.8516
E 430, 372.3909 445,58 L4b?, 420.52 $5.7921402.781 «RL2 [UDPRTH S5.91R 403,014 6.06441603,267 R,000 oRGT(
44| 604 381.0512 | 455.58 | 452.00 | 430-560 | 1527924092911 c263(410.007 | 15.919[410.150 | 165045|410.387 | 197000 1.8788
45| 4504 385907114 | 465.56 | 482:00 | 440:49 | 15.793 4190656 cR63]416:751 | 18:920[4192894 | 162047 |420.133 | 19:000] 1.R737
46| 4604 398.3717 | 475.59 | «72. 45048 | 15.7931429.93¢ | 15,804 1430.030 | 15.921430.174 | 16.0481430.413 | 19.000] 1.8710
47| 4704 407.0319 | 485.59 | «83. 460047 | 152793 [439,4R9 2865439785 | 15.921]439:979 | 165050 |4a0.16R | 19:000] 1.R664
48| 4804 012:8323 | 482:33 | 495:00 | 490144 | 182792 |4a0:558 | 1o:R4c[430:093 | 122955 43015 | 1es0a (4a0:a54 | 19:000] 1:hee
49| 490+ 424.3556 | 508.60 | S02:00 | 48045 | 15.794 |459:719 | 15-a4R |4B8oir]A | 182655 4392960 | 162052 ]480.20 9.000] 1.859
50| 500+ 43310127 | S15.60 | 8122 490.44 | 15.794 |4R9.975 | 18284k (470,072 | 19:924|470.214 | 162054 |470.457 | 19.000] 1-R376
51| 5104 41,6730 | 525,60 | 522.00 | 500.43 | 15.795[479.748 | 15.R47(479.845| 15.926]¢79.991 | 16.056|480.233 | 19.000] 1.8538
52| 520, 45023332 | 535:61 | 532.00 | 810043 | 18.795[4R3:993 | 15:74R (4902091 | 15.927 4902237 | 16.058 {490.4B0 | 19.000] 1.AB1&
221 228: 458.9335 | SkS.6l | 522,00 | 520,42 | 13.7961499.774 | 15.2431499.872 | 15:926500:018 | 162060500262 | 15:000] 118253
& “ b &
22| 22020000 | 47623740 | 282:61 | 225:00 | 220144 | 13:7351213:983 | 12:a20(c13:436 1 1223501800252 | 18:0651220:285 1 13:993] 1:8483
56| 560. 484.9742 | 575.62 | 572.00 | $50.39 | 15.7971530.025| 15.851]530.124 | 15.9311530.272 | 16.084}530.518 | 19.000] 1.Re17
1| gie: 43316345 | omsled | sail S60132 | 5179715351820 | 15:Ac]|S390919 | 1519321540206 | Jel0ee|540.315 | 19:000| Jia3a7
8| Z80: 502:2547 | 592165 | 895. 570.38 | 15.798 16502040 cR52|850.139 | 15.933{850:288 | 162068550534 | 19:000] {.Rr373
59| 590, 510.55 605.63 | 602.00 | 580.37 | 18.79R|559.R61 | 15.865 {559,941 | 15:934 5602090 | 1620655602339 | 19:000] 1+R34
&0 600. 519.6152 | 615.63 | 612,00 | §90.37 | 15:799|570.053 | 15.853/&70.153 | 15.935[570.303 | 16.071{570.553 | 19.000] 1.R332
61 61 528.2755 | 625.63 | 622.00 | 600.36 | 15.799(579.861 .54 579,961 | 15.936[580.111 | 16.072|580.362 | 19.000 R306
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641 640. 55442563 655.64 65700 | 63036 S.800(610.077 «RS61A10.179 Se9391A10.331 16077]610.5846 1 15,000 «8258
65| 650. 562.5165 | 665.64 | 682,00 | 640,34 | 15801 |619.896 <R56[#19.99R | 15,040]620.150 | 16.079|620.404 | 19.000| Y.R236
66| 660.0000 | 571.5768 | 675.65 | 672.00 | 650.3% .A01630.088| 15.8571630.190| 15.941/630.343| 16.080|630.598 | 19.000] 1.R226
67| 670. 580.2370 685,65 682, 660.3 +8011839.912 | '15.8581640,015 59421640, 16R o 0R2 | 640424 e «R205
68 6804 5888973 | 695.65 | 697+ 67023 280216500095 | 15.2581650:201 | 189636501356 | 1620846500612 | 1910001 108195
69| 690¢ 207.5575 | 703:65 | 702.00 | 680.3 sR03|689:92¢r 2R391680:031 | 18:964|#B0-1AS | 162085 | 68044 9:.00 ‘Ri78
70| 7o00. 6062178 | T13.66 | T12. 690.3] 1803[A70:109 | 12:359]€90:212 | 12:048(€30:357 | 16:087|850:¢622 | 13:008] 1:Riee
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80| 800, 632.8203 15.68 | 812. 79057 <807|770.151| 15.86&|770.258| 15.985| 77024159 | 162103|770.6686 | 19:00 c8047
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86| 86 «4.7818 | 875,70 | 87 £50.25 | 15.809/830.177 | 15.8701830.282| 15.961|830.446| 16 830.719 . 79
87| 870+ 442l 85.70 | BAZ. 860.25 1899|8202 536 t870|aa0.145| 15:962|aa0 510] 162112 820:250 | 19:000] 1:7a%8
88| B8O. 18201020 | 89571 | 8920 A70.25 | 15:810/8502179 | 15.871/850.289 | 15.963|850:456 | 16e116]850:729 | 19-000] 1.7973
as| 890, 77027626 | 508.71 | 902: BR02S | 18.810|R60-04S <A72|R60,156 | 15.964|R60.371 | 16:117|860:587 | 19:000] 1.7962
90| 900s 779:4229 | 918.71 | 915. 890.24 sB11|R70.1R5 | 15.872|R70.206| 15.065]870:467| 162119|870.739 | 19.000] 1:7957
91| 91 788.0831 | 925.71 | 922. 900.24 811 |#80.056 873|Rr80.165]| 15.966|8R0.332| 16.12 610 | 19, 7
92| 9204 796.7434 | 938172 | 9532, 910424 2811/890219) :874|850:383 | 12:365(R90:370 | 16:132(890:543 | 13:898( 1:734%
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96| 960. 831,384 | 975.73 | 972 950.23 | 15.813]930.203 R761930.316| 15.071/930.485] 16.128/930.768 | 19.00 7912
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EXTERN% T
10.00 MORULE?
"=
30.0 DEGRFE PRESSURF ANGLE EXTERNAL TINVOLUTE SPLINE 5 M
TABLE 10~ RIMENSTONS FOR FLAT ROOT SIDE FIT o 10400 SPLINF MODULE p— 5
SV  ange
MAXTMUM EFFFECTIVF CYRCULAR TNOTH THICKNFSS 15.708 : %
z DIE =
INTMUM ACTUAL r RCULAR TOOTH THICKNFE AND MEASURFMENT
NO. DB DFE | MINOR VB GIRCUTNG FOR Tol FRANCE CLASS | ASURF DRE S
oF PITCH BASE FORM | DIA [ h Bh 7h PIN |FABIORD
TEETH A DIA pia | MmN | SMIN MRE MRE SMIN MRE MRE DIA S
& [ ono 91.9615 57431 Ll o S 6 LT 060964 06405, 5e54R 105.9R6 05,R76 | 26,500/ ) S6
7| 70:0000| 60.6218 al:6l| S6s55| 150663] 1100747 }{nno Se546 | 110.633 195:515 | 25:5300| IE3AR5
8 M) SniRd) ) W) ) B S st | A e il | 23088 12008
- . 400
10] 10040000 [ 866025 | 1 90-42| R4.S3 | 15:640| 1372774 137,221 15:839 | 1372161 157:087 | 822400125225
11] 110.0000 | 95.2628 100,18 94.53 | 15.640] 166,149 1464094 | 15.537 | 146.013 145,877 .60011.3277
12| 12050000 | 103:5250 109:6A|104:52 | 15:639] 1544455 1540398 | 18:535 | 1540311 1sailen <200|1:3ag.
13] 15000000 | 112.5A3: 119282114 8ih3a| 143:504 J63thsa | 151933 | 1831359 g3:213 . 239
1a| 12020000 | 121:263 12968 [1240 21637 174.836 7460575 | 15.832 | 1744R5 1740335 | 212 %
15| 1s0.0000 | 125.9038 139:56[134281 | 15:0637] 183.815 183.755 | 15.830 | 183.664 183.512 - tWiln
16 60. 0 38.5641 169,45 |144.50 5.636 94,780 194,718 Se529 | 194.62% 194,470 - bh24
17| 170.0000 | 147.2243 159:36{154-50 | 18.436| 204060 203997 | 15:857 | 203:903 203.706 : c6471
1A ] 18000000 | 155:8R46 189:2R |144.49 | 15t638] 5142901 214.837 | 15.826 | 2140741 214.581 . 24634
15| 19020000 | 184:5648 179221 [174+ Sie34| 521.011 220.945 | 15.324 | 2202846 220.281 . 14872
20| 20020000 | 173:2051 18915 [184240 | 13:834) 2511737 231.670 | 15.823 | 551.569 231:402 . 5108
21| 2104 81.8653 . 199.09 [196.6R | 15.633] 261.151 241.083 | 15.522 | 260.98 260,813 «000]1.5138
52| 2200 90.5236 <00 | 200206 |20408 | 182633 551.R02 251.734 | 15.520 | 251243 551:459 : 15252
231 2502 9g.1858 | 240500 218l99(5140 5:632| 241i26 2612139 1sigie | 2e1lgas 260.922 . KT
26| 2504 20728661 s00 | 22R295 |5240 81a35| 271.A%9 271.789| 182818 | 571 684 £71.500 : 25380
35| 2s0. 216.5064 c00| 23m.91 5340 Si631| PRIL34R 281.297| 15.517 | 281:191 281:014 . <8408
26| 260.0000 | 225.1666 .00 P48.87|p04.67] 15.631] 291.908 291.837| 15.515 | 291.730 291.551 | 20. +5493
27| 27020000 | 233:R269 <00 | 25RiR4 |256066 | 15230 301:454 3012382 | 15:814 | 301:274 501:093 | 200 °8515
281 280,000 42 JuRT] . 26R RO |764 66 5.5630| 311.951 3% «R79 5513} 311.770 311.587 O «5554
29| 290.0000 | 251.1474 c00| 57mi7a (774046 | 182430] 3210528 321.655 ] 19:512 | 3210345 321.161 | 200 18617
So ] 300:0000 | 38518076 200 | 2AR.75 |7R4l 5.629| 331.950 331:9i6 | 18:817 | 3312808 331:619 ] 200 156éRa
31 | 310 68,4679 .00 | 298.72 794,45 | 15.629| 341.59 361.519 | 15.510 | 341,407 . 36l.22] . .5706
32 | 3z00 77.1281 . 508270 |304. 2l62R +024 351.94A | 15.200 | 351.A36 | 15.389] 351647 | 20. 15765
32| 30 652 7ARG 200 | 31ri6R (314045 | 16162R] 3R1.652 361:576 | 19508 | 3812463 t388| 381.373 : <878¢
% | 320. 9% 24aRE : 32r066 |324144 | 180657| 3722054 371.878 | 182807 | 371.863 | 13386 | 3711672 : 28839
35| 350. 03,1089 . 3380664 [3340as | 182627] 3RT:704 381.627 | 15.506 | 381.511 s384| 3810315 ) 20.000| 125857
36 | 360 311.7691 .00 | 34R.62|266.644 | 15.627] 292.081 392.004 | 15.505 | 391.388 .383] 391.694 . .5906
37| 370+ 32044294 : 358160 |354043 | 15.686| 401.750 so0jiera| 151504 | a01ises | 150381 4010360 . 15623
38| 380 329.0R97 . 38156 | 364, 5.626| 412.106 c028 | 18:803 | 4112010 s380( 411271 . 15967
39| 3904 3537.7499 : 78.57 374+ g.a58] «21.792 s2]iTi3| 190502 | aziioee | 150378 42lidey : +5983
20 2000 4616102 . AR.86 [3R4c63 | 18:628] 4520126 4322049 | 182801 | 43123830 0377| 4310731 . 18023
41| 410, 355.0704 398.54 1396,42 | 15.625] 441.830 441,750 | 15.500 630 .375| 441,429 .000| 1.6038
42| az20. 383.7307 0R.53|40asa2 | 152654 4524149 452.069 | 155499 | 451948 | 150374 «51.747 M “e07s
%3] 4300 3723309 4)A:82 |alss 2620 | s81inea 4g1.783| 130438 | aglieo | 13.372| 4el.459 . 608
o& | ak0. 3afiosi12 «2ni80 |a24c42 | 18262¢| «720168 2087 | 182497 | 4712965 37| slnirel . MIEE
45| 4504 a9 7114 43R.49 |434.41 | 150623] 4R1.A05 “sTeAla| 120232 | 2A1A81 2366| 4B1i4R: . 26135
«6] a6 398,3717 448,68 l6s6,61 ] 15.623] 492,185 492.103| 15.495 | 491,980 491,773 of 1.61
47| a7 407.0319 0 | 45R:47 |aGaral | 150833] S501.924 c01.842 | 150494 | 5012717 501510 :000| 1-61%8
48| 48 415.6322 4bR46 |ukatal | 150632) S12.201 S17:11A | 13.494 | 5112993 31):788 +000| 1.6208
491 49 g %o 3524 4TR L5474 ,40 5.622 Qs + 951 51.867 49 Sg 742 S21.53 . 0] 1.6 zq
so| 50 3.0177 DT PA P 51655 532121s 537132 181492 | 5322006 85179 +000| 126546
51| 510.0000 | 4el.6730 49843100640 | 15.621| Se1.975 541.890 | 15.490 | Se1.763 541,550 .000] 1.6256
52| 520.0000 | 450:3332 S0Rla3ls04:39 | 151630| S520228 252.)44 | 151489 | 8525016 55].R02 +000| 1.6282
23| 83020000 | 45815535 818.42 |8)4s 5i620| s61:567 seiisiz| 15.ama | ge1l7as S61.56A <000| 16292
84 | 84000 676537 828:41 1824239 | 18:€50] S72.262 577.155 | 13.487 | 8725026 371.810 c000} 126315
22| 230:0000 | 4%4:5%40 83A.40/534.39 | 15.619| 82,014 2810531 | 13486 | 8RT1.R0T S81.584 c000| 126324
56 | 560.0000 | 484.9742 548,39 544,38 | 15.619] 592.253 92,166 | 15.485 | 592,035 591,817| 20.000| 1.6347
571 57020000 | 493.6345 58239 (0. S.61a| 599.145 5391056 | 151484 | SoB1924 598:702| 19:000] |64
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81| #8640 20,8883 | «95.56 | 493 480,16 | 9,503 a6R 6564 | 9.55] |e6R.739 | 9.621 |e6Rr.866 | 9.739|e69.078 a¢
az2| «92¢ a5a:0845 | 9501-85 | 299:20 |4Rbele | 91204 [a7esTae | 9c28) [eFasadl | aco2la5h 588 1 S:73nlas2:073 24
R3| 498, 431:2807 | 507055 | 505.50 | 492.16 | 91504 |e80.660 | 91551 lo80 745 | 9.622 |aR0.AT3 9.7«3 4R] 086 .20
8a| s04: 436.4768 | 51355 | 817.20 |498:i6 | 9804 [486:750 | 9.952 [eBATR3E | 90654 |4B6c96 | G743 |an?il?o 5o
5| S10. 4%1.6730 | 515.55 | §17:50 | S504e1S | 9805 [492:66k | 9:882 [692:752 | 9sa24 |492.8R1 | 95744 |4935096 .20
86| s1 %46.,869]1 | 525. 523 510,15 | 9.505[498.756 | 9.553 |498.840 | 9.625|«98.970 | 9.745 |ag9
87 z§: 6858831 | 2%3:32 | 223:30 |212:15 | 9:B02(%08:43% | 2:323 [435:548 | 3:822eat:azn | 3:74 LN 2 38
RR| 528, 457:261k | 537036 | 538180 | 522015 | 01806 |510.757 | 31554 loloiAke | 9162€[S101976 | 3:7a7[S1]MS 11
89 | 534, 462:4576 | 543056 1420 | 528.18 | 9:506 |816:677 | 9:884 [S16.764 | 9+627 [S16:R94 | 90748 M1 <20
90| s40: 467:6537 | 549.56 | 547.20 |534.18 | 9.80&[5220761 | 91554 [527.848 | 91627 ]522:970 | 9:749 (8235196 .20
91| see 472.8499 | 555.56 | 553 S40.14 | 9.506]528.682 | 9.555 528,769 | 9.628]528.900 | 9.750529.}19 .2
9% 852, 478.0460 | 581.56 | 589, T4 9:502 2585 | 3922 [534:283 | 2:6281232:393 | 9:789|832:113 23
93| 338, 483.2422 | 567:57 | 84520 | 852:14 | 9:506|540:.6R7 | 9:868 [340:775 | 9.620|840.904 | 9.782|Ba1.]126 .20
9% | Ba4. 488, 873:57 | 371+20 | 938214 | 9:807|546.767 | 9.586 {S4s.8S8 | 9c630|846.987 | 9-783|847207 50
95| 570. 493.6345 | 879:87 | 377250 | S64cis | 9:807|852:692 | 68568525780 | 9:630|852.912 | 9-784883-733 .20
96| 576.0000 | 498.8306 | SRS.57 | 583 570.14 | 9,507|558,770 | 9.557|s58.859 | 9.631|558.991 | 9.755|859.212
37 682.0000 | 504.0268 | 591.57 | 889.20 | 576:14 | 9:507|564.696 | 9.557 {o6sa78s 9:63] 864.918 | 9.738 S8 39 1]
98| 588.0000 | 509.2829 | 597157 | Sesi20 | S82l13 9:8081570.773 | 9.557|570.862 | 9l632]570:906 | 9.788|871.218 .go
99| 594:0000 | S14.418 03:38 | @n1.20 | Sa8.13 | 9808876701 | 9:83a 1876790 | 97633|876:924 | d:757|871oTan.| 11250
100] 800.0000 | 819:6152 | €09:88 | 6n7:20 | 894213 | ©:80R|582:776 | 9:56a|a82.a65 | 6:a33|8a3.000 | 9.788|5830223 o20¢
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Ko

=
EXTERN I
6.00 MORWLEY
30.0 DEGRFE PRESSURF ANGLE EXTERNAL TNVOLUTE SPLINE =
TABLE 14— DIMENSTONS FOR FLAT ROOT SIDF FIT &+ 600 SPLINF MONULE 9 F{f:)
SV
MAXTMUM EFFECTIVF CIRCULAR TOOTH THICKNESS =  G,425 t E
z DEE DIE MINIMUM ACTUSL CIRCULAR TOOTH THICKNESS AND MEASUREMENT s T
NO. D DB MAJOR DFE | MINOR OVFR PINS FOR roLséAuré éLASg EASURENE DRE =
oF PITCH BASE DIA FORM| DIA ah Sh h 7h PIN | FAETORS
TEETH DIA DIA MAX DIA MIN | SMIN_ MRE SMIN MRE S MIN MRE MIN MRE DIA Q

A 36.00001 J1e176 4200 [ 31e38] 2Feb3 | Teall GIBT2 | Beli10 | 63835 | 928 3. 7A0 <210 | 63.6R8 | 1€.000 @50

7| %2:0000] 36:373 48200 97| 32.62| 91370 | 66:630 | 9:33R | wke392 | 92589 | €6.335 +807| s6.239| 152000 0

B| 48.0000| 41.5692 | S4.00| a2i6A| 3m062 | 91370 | 71:806 | 9:336 | 7leabe | 5:287] 31-ia3 2204 | 71.258 | 142000 | M2%a:

9] 54.0000( 46,7656 | 60,00 | 4R143| 466l | 91369 | 76:669 | 90335 | 7at627 | 9i5R5 | 76c564 2201 | 76,458 | 16.000]1.2625
10| 60,0000] Si.961% 66,00 | 54.25| 50.61| 9.3aR | R1L737 | 90334 | 81.652 | 9133 | B1t424 | 9798 | 81:811| 13200 125341
11] 66.0000] 57.157 72.00 | 60.11f 56.60 | 9.368 | A7.060 | 9.333 | 87.014 | 90,282 | a6.045 .196 | 864830 | 13.200/(1.339¢
12| 72.0000] é&2:353 76200 | 65:99 . 9.367 | 93.892 | 9.332 | 93,845 | 9.2R0 | 93:773 | 95193 | 93.655 3.308 113
13| 78.0000] e67.5800 R4.00 | 7i.89] &R.A0 | 9:3a6 | 03.326 3:331 | ,93-276 | 8:279| o3l204 2191 | 95i0ma | 13:300]}:376:
1e | Rec0000| 72.74k1 90.00 | 77.81] 74,59 | 9.3ak | 106.177 | 9330 [ 106:726 | 92577 | 1042651 | 92185 | 1030928 | 12-5001 12~
15| 90,0000 77,9423 | 96.00| 83.73] A0l59 | 9:365 | 109:684 | 9.330 | 100:433 | 9576 | 109-926 S187 | 109.428 | 122800104246
16| 96.00 83,1384 02.00 | 89.67| 8e.58 | 9.36s 6.257 | 9.329 1116.205 | 9.7275| 116,127 | 9.185 5.996 | 12.5 4541
i7 | 102.00 13346 08.00 | 9562 18R | 9:344 12830 | 9l35a 1270771 | 9:27a | 1300852 | 3:183 | 13%:228 | 12:8881} 42
15 | 174:0000 | 3:7348 | 13600 | 167:23 10a:25 | 30304 | 153:384 | 2:337 [133:320 | $:273 | 1e5-185 | 9:1s1| 12aldes | 12i500(1l67a7
20| 120200 1039230 £6:00 | 193:23|198:27 | 3:363 ] 1d8:332 | 2:327 |133:8%2 9.270 | 140-24 o:17a | 120:363 | 18:2001:4352
21| 126.00 09,1192 32. 19.45[116.57 | 9,363 | 146,030 | 9.325 | 145.97¢ | 9.269 ] 145.891 | 9.176 | 145.751 .500]1.4962
2? 32.00 14,3154 3R, 2S.462]127.57 9,362 20427 Qe 375 52.371 2268 S2.2R6 9,174 S2.145 5 «S079
231 138500 1905115 | lass 31.39112R.86 | 9,362 | 15A010R | 9.324 | 15A.051 | 9:267 | 187.6m6 | 92173 | 185:823 | 15:2 o511
24 | 1a4s00 2427077 | 1s0. 37.37/136.86 | 90361 | 166068 | 92323 | 166cel] | oiden | 164s324 | 90171 ge:175 5 .521a
25 | 1504000 29:9038 56.00 | 143.34| 140,56 | 9.361 | 1704175 | 92323 {170.117 | 9:565 | 1702030 | 92170 | 185-A44 s 5246
26 | 156. 35,1000 62,00 | 149.321146.56 | 9.361 | 176,504 | 9.322 [ 1764445 | 9.264 | 176.357 | 9.168 | 176.210] 12.5 .5334
27| 162 4022961 a8, 55230/ 152, 9.360 | 1800286 | 90351 2226 | 9:%63 . g.167 | 179.986 8 sgel7
2R | 16R. 45,4927 T4e 61.20115R,85 | 9,360 | 186.583 | 91121 | 186522 | 9:563 | 186:430 | 90165 | 186.278 . s5e90
29| 174: 50+ 6BAL 80,00 | 167227/ 166:55 | 917360 | 192328 | 9:350 | 193:267 | 9562 178 | 3-1es| 192021 ] 5712
30| 1m0s S5IRRGE | 1R6. 73.25[170.55 | 9,359 | 19R.403 | 9:3%0 o561 | 9.3h1 | 1982448 | 90162 | 198.25 .8 8177
31 | 186.0000| l61.0807 | 192. 79.23/176.564 | 9,359 | 206.365 | 9.319 | 204.303 | 9.260 | 204.209 | 9.161] 204.053 .8 5797
32| 192. 66.2769 | 19a. 85.22 8a | 91358 | 210,621 | 92319 |210-858 | 92589 10.464 | 9.160] 210.306 .8 .gase
33| 1982 71.6730 | 204s 91.2]|18R.86 | 97358 | 5160357 | 92318 |51ke336 | 9:585 | 5160239 | 92158 1608l .8 -5813
3 | 2040 6c6692 | 210e 97.19[194.54 | 8388 | 552.h37 | 90318 |222:574 | 9587 | 522:478 | 90187 | 523.318 -8 <8925
35 | 210, 81.R6S3 | 216e 03.18|200,53 | o.35” | 528,026 | 9.317 |22R.362 | 9.557 | 5585266 | 9.156 | 5561705 cRo0| 1:5942

6| 2164 7.06]15 2,00 | 209.17] 206 2357 | 236,652 | 9.317 | 236.587 | 9.256 | 234.490 | o 3643 8 598
3% 238 2:98)e | %3a: 12:121395:83 | 9:37 240445, 9:314A aoZ?gv 3:228 | 3361538 9 23 «0:539 8 :8002
3| Ghtisenn| Lot | sles | sl IEd| S| el | BN \denidee | SR sdtfel ) shir| S| iR bl
40 | 540, 507 A6k | Ba6e 53013|230:82 | 9326 | 530677 | oidis 2856} | 3:52% | 325:3t1 | 3:12)| 538:148 .8 K3t
41| 246200 130422 | 252,00 | 239.13|236.52 | 9.356 | 266,497 | 9.314 | 264,430 | 9.252| 266.330 | 9.149] 264.166 -R00| 1.6115
«2 | 252,00 18.2394 | 258, 45.12|262.52 | 9.355 | 270.688 | 9.316 |270.62) | 9.581] 5700520 | 9.147| 5700 -800f 16151
43| 25R.00 23.4346 264, 51e11]24R.5 9,355 | 276.516 9.313 | 276,04 G251 | 276,34 9,146 276, «B00] 1.616
4b | 264200 2R.6307 | 2700 57.10]|254.52 | 9.358 | 282,698 | 9.313 | 382.630 | 9:580 | Saz.se28 c145| 28203 «200| 1.6196
w5 | 270.0000 | 2338269 | 276. 63.10]260.51 | 9.356 | RA.534 | 9:312 |2RRc465 | 9:549 | 5ad.363 Jles | 288,193 <n00| 126208
46 | 276400 39.0230 282 269.09|266,5 9,356 | 294,707 G.312 | 294.538 9e269 94 .S535 9,143 ] 296,364 «800 38
<7 | 26220000 | S24:9335 | 3RA:00 352:08|255:2) | 2:334 ) Z06:2% | 9:3 2 300.681 | 9:548| 900378 | 92142 S00.205 899l 1:8229
4R | 288,00 49,4153 | 296.00 | 281.08|778:51 | 91384 | 306.715 | 93317 |J0acres | 9:547 06,562 | 9olad | 3060363 «800| 1.6277
49 | 294200 2566115 | 300,00 | 287207|284:81 | 61354 | 3120862 | 9531) 3120095 | 9057 2:391 | 3:148| 3iz:217 *RO0| }:6287
50 | 300400 59.8076 | 306.00 | 293.07|290.5 2353 | 31RI723 | 90310 [318e653 | 9:246 | 318184 <139 318.373 <800} 1.6314
51 | 306.0000| 265.0038 | 312.00 | 299.06]|296.50 | 9.353 | 3264.578 | 9.310 | 326.508 | 9.245| 324,403 | 9.138] 324.227 .800| 1.6323
s2 | 312.00 70.1999 | 318.00 | 305.061302.50 | 9:353 | 330.730 | 9.310 | 330-555 | 9.545 +554 | 9.137| 330377 <R00| 1,6347
23 | 318.00 7523961 <00 [ 317.05|308250 | 91352 | 336.590 | 9.309 | 3340520 | Si3us 3362413 | 9:13¢| 336236 <800 126326
2% | 324100 R0.5922 | 330.00 | 317.05|314.50 | 9:383 | 342.736 | 9-309 | 34p.865 | 90543 ] 3azes 21135 | 3e2:380 +n00| 126379
S5 | 330.0000 | 285.7884 | 336000 | 323004[320.50 | 9.352 | 308.602 | 90308 | 34Re531 | 9:543 | 3ahicads | 9 3680245 +n00| 1.6388
56 | 336.0000| 290.9845 | 342, 9.04] 326,49 5 54,743 308 | 356,67 42 | 354.5 54
o5 | 335:0000 | 239:3867 | 343: 352:05(335:43 | 3:35% | 306:213 | 3:3%8 300841 | 3:243| 326:353 | 3: §3 380.382 ] § :8:33
5R | 368.0000 | 301.376R | 356,00 | 361.03|33R.49 | 9.351 | Je6.768 | 92307 | 3662576 | 9541 | 3662567 | 92137 | 3es: 386 A 26437
59 | 354.0000 | 306.5730 | 380+ 367.02{366.49 | 9,351 | 372.623 | 9.307 [3772.550 | 9.240 | 372.461 | 90130| 372,260 <800} 1.64
#0 | 3600000 | 311.763) | 366. 353.02/350.49 | S.35]1 | 37A0754 | 9.30a | 37ReEBY | 9i340| 3782571 | 9-129] 376388 <800 1.6663
61 | 366.0000 | 316.9653 | 372 359.02| 356,49 | 9.25) | In4.63 306 | 384.559 | 9.239| 386,449 | 9.128| 384.266 +800] }.6670
62 | 372.0000 | 322.1615 | 37R: 362:07 365248 | 3:330 | 396:538 | 3:308 | 386:2ae | 2:233 390.575 | 9:127 9023‘1 <Rool 1.6088
63| 3hh.00001 27,3570 | 3ma.00 | 371.01136R.48 | 90350 | 396,641 | 91305 | 396.567 | 9.33a| 396.457 | S1136| 3961272 -800| 1.6495
66 | 386,0000 | 332.5538 | 390000 | 377.01)376.48 | 9.350 | 202:7A3 | 90305 |407.689 | 92537 | anz.s78 | 9158 | s02.395 “RO0| 106511
65 | 390.0000 | 337.7699 | 396.00 | 383,00/ 3R0.48 | 9.350 | 4082645 | 6.304 |40R2575 | 9:537 | «0hcans | 95195 | 408.277]| 11.R00| 1.681R
66 | 396, 0] 342.946}) 402.0 389,00 386.48 9,349 | 414,767 G306 | 414,693 94230 | 414,.5R1 9, 414,396 +800f 1.6534
&7 | 402, 0] 368.1622 408,0 395,00]392.48 | 9,349 | 420.657 3.300 420.582 9,236 | 620,470 . azo.gag «R00 .82«0
AR | 40R.0000 | 35303384 | «14.00 | 200299308247 | 92340 | 560772 2303 | 4262696 | 90535 | 456:5R4 <151 | 426239 +800] 126554
69| 614.0000 1 35R.5345 | 420000 | «06.990404.07 | 90349 | 43206ke | 92303 |437.889 | 92538 | 4525476 .}20| 432,287 <a00] 1.6560
70 | 42040000 | 363.7307 | 426.00 | 412:.99|410.47 | 9:348 | 4380775 | 95303 |«38.700 | 92234 | 438°586 150 ] 4382996 -800| 1:6574
71| 4260000 | 368.9268 | 432,00 | 418.99{416.67 | 9,348 | 464,671 | 9.307 |466.595 | 9,233 4se.s8l | 9.119] was.291 .800] 1.6580
72 | 32, 0| 3764.1230 438, 4260,9R1422,47 | 94348 | 450,779 | 9,302 | 450.703 | 9.233| 450.5R8 | 9,11R | «S0.397 +B00] 1.659
73| 43800000 | 379.319]1 | 444.00 | «30.98[42R7a7 | 92348 | 486e678 | 9.302 <601 | 90232 | 4S6s4R6 | 92117 | «56.205 +800[ ].6595
74| 6au,0000 | 38425153 | 450000 | 436c9n]adecar | 9l34n | anze7r2 | os301 |485:706 | 92535 | 4é5200 .18 | 622392 sa00| 126611
75 | «50. 0] 3R9,7114 | 456, 442,98 460446 | 9,367 | 46B.AR4 | 9,301 |46R.607 | 9,231 | 468,491 «115| 68,298 «R00] 1.6616
76 | 456, 0] 394.9076 &62. GoR, 9T 446,46 9,347 | 474,784 9.301 | 474,708 94231 ] 474,592 G116 | 474,399 «R00 6628
77 | 462, 0| 00,1037 468, 456,971 452,46 o367 | 6ADL690 9.330 480,612 9.5 0 | 480,496 g. 4| 480, og +800] ] 663
T8 | 468, 0] 05,2999 “ra, 460,97]45R,46 9,347 | 4B6.7RS S.300 {4B6,711 94230 | 486,594 o113 ] B6.39 «8001 1.6665
791 476 0 &ko.aoho 4RO« 466,97 466,46 9e367 | 492.695 g.?ﬂo a?g.el? 9.229 | 492.500 9, f 492,305 «800 .6249
RO | 480.0000 | 41516922 | 4R6.00 | 472:96|470046 | 92346 | 40A-T79T 2299 [49RJ713 | 9:325 ] 49R2896 | o2 498:400 -800| 1,666
8] | 486.0000| 420.R8R3 492, 4T7B.961476,46 | 9.346 | 504,700 | 9.299 | 506,622 | 9.228 | 504,506 | 9,110 ] 504,307 +800] 1.666S
82 | 492.0000 | «26.0848 | 498.00 | 4R4-96|482.45 | 9346 | 6100794 | 92506 |&10°716 | 955a S19:507 | 9109 | 510,400 <R00|1.6675
83| 498,0000 | 431.2R07 | 504,00 | 490,96148R.45 | 9.346 | S16:705 | 9298 |8l6c626 | 9-557 | 216608 | 9°109 | 8162310 <800|1:667%
AL | 504.0000 | «36.4768 | 510,00 | 496.96/494.45 | 90345 | 6220796 | 91507 18220717 | 9556 | 822:867 | 9107 | 822.398 <800f 1.6690
85| 510.0000 | ©41,6730 | 516.00 | S02295[500.45 | 9.345 | 658,709 | 9:2q7 |S2Rie29 | 9:525 | 3587810 | 4.106 | 8562310 2800} 1,669
86 | 516.0000 | 446.869) | o522 508.951506.45 | 9,305 | 534,799 | 9.297 [ 534,718 | 9.225 | 53¢.598 | 9.105| 534.398 800}1.6703
a7 | 822:0000 | 52,0653 | 558100 | 814:98iS17164 | 9344 | S40:713 | 95596 660:93% 9:584 | 840:81 90} 04 540231; .800|1.6707
| Beiiaeer | snrigan | M\ bmlniel| B HEMD| A el | S5 Sl | S Gl | ot et

- - . - . .
90 | 54020000 | 4676537 | S4el00 | 532292)83004a | 91344 | 228:A0% | 9:595 18252937 | 3:253) 338:20% | 3:18% | 228:3%3 cro0|126725
91 | 546.0000 | «72.8499 | s52 538.96 636,66 | 9,366 | 5664721 | 9.295 | S64.640 | 9.222 | 564,518 | 9.100 | 5644314 «800|1.6733

92 | 552.0000 | 478.0460 | 588.00 | Sas-04247:6a | 95343 | 270-80% | 9-50a | 2765723 | o235 2562200 | 3:699 | 876 3% <800|].6721

33 | 253-0000 | 483.2422 | 364.00 | 550.94|5anla3 | 9343 | 5760725 | 91394 |S760643 | 9.330( S76:520 | 9i098 576:315 cagol)c6?
94 | 56440000 | «8R.4383 | 570,00 | 556194 |856ca3 | 93343 | €R2:864 | 92594 | Sasc72n g+220 | 5820601 | 3.097 | 582,395 <R00|1l6753
Q5 | 570.0000 | 93,6345 576, 562,94 560,63 9,343 |} SRBL72R Q293 | SRR, 646 «219 | 588,522 9,096 | SRB.3J «ROO «6756
96 | 576.0000 | 498.8306 | s82 568.9416566.43 | 9,302 | 594.808 | 9.293 |594.725 | 9.219} 594.601 | 9.095 | 594.394 8on|}.6764
37 | 382:0000 | 5040308 | 58a:00 | 295:961255:63 | 3:322 1 Zoe:538 3:233 |486:445 | 9:31a 206831 | 3: 00.316 c800|1:6267
| Samisae | Sheied | g |memiane ) SR\ Geals | Sl |MEidte | S| Sheian) | diess| SeRE) e 1ieind
160 | 0020000 | S1ieldz | B0e:00 | 89229385042 | 9:34% | S1A:ATT | 3:33% | &12:53) | 2:317] &13:288 | $:99% | &18:3 800[1:6748
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o
INTERNAL E
5.00 MODULE N 5
gt~
30.0 DEGRFE PRESSURF ANGLE INTEWNAL TNVOLUTF SPLINF C c
TABLE 15— DIMFNSIONS FOR FLAT #2007 SINF FIT o« %,00 SPLINF MODULF P
=
2 DE o MINIMUM EFFFCTIVF CIRMULAR SPACE WIDTH = T RS54
1 1
NO. D D8 MAJOR DFI MINOR N AL o PG e In Iy AND EF ASURFHENT . DRI
oF PITCH BASE DIA FORM DIA q 1] PIN
TEETH| DA DIA MAX DIA MIN [ EWEX _miﬂ_mm_mi_“wr__m_ DIA
[ 0 25.980R 36,00 21e15 T804 15.197 7.93% T oRY 7GR0 T.408 | "
7| 35:0000 | 30:3100 | &p:Ac a0l 5Uchr | voabe] 232874 | 7233e| pacien | reamp | 23:697 | 6.083 ] 23:673 | Asana
Rl 20:0000 | 3ases10 | 27:86 | 4he00 | 36ega | 70004] 27.346 | 71037| 27l446 | 7.0ma| 371596 | Alok2 | 27.82R | mlsoo
9| 4520000 | 38I9711 aziue | wre0n | alede | 7ieo0r| 31i9s6 | 7193m| 32i011 | 7iems| 32113 | aloka | 32033« | misng
10 50.0000 43,3013 S7TR7 KA 00 4b . T907] 37.6K7 7.239 17. 746 T+QR7 TeRA R, 067 3R. 054 R.800 4
11| s5.0000| a7.631¢ | 62.87 | e1.00]| s1.09 | 7.908| «2.275 | 7.040] 42.300 | 7.988 | ap.s410. | B.069 | 42.59 L5060 | pappeT
]% 60:0000 S1.9A15 A7,8R AHLN0 55.99 7:9 R] 4S.RQ7 1941 65:936 7«90 k:.‘l? ﬂ-o?? ag.g?{ g.:ﬂﬂ ;.2?‘6
13| #5.0000 | 56.2917 72:88 | 71.00 | €0-91 | 7:909| 50:57) | 7iea?| 50.653 | 7.901 | 50.773 | Ae073] 56.970 | aio0n | 2ia6l9
1a | 78.0000 | A0s6218 7788 600 ra | 7.900] 36:007 | 7:043| 8at170 | 7:982 | 86c2R7 | Bi075 | S6.479 | Ql0n0 | 213
15 75.0000 64,9519 R2.89 R1.00 T0.7R T.910} 60,777 T.8673 ] AO,R4H 7.994 | ANO9AR] Re77] 61.147 Q00N | Pa2h
6 80.000 69,7870 a7 ,R9 RALNO0 7573 7.910] 66,208 TeQ64 | 6A, 283 7995 | Ah,.39% . 79 Q.00 pe
191 83:049 138122 92089 87:00 | 83248 | 7:910] §6:808 | 7:cag| $0:4r3 | 7:30¢ STea0t | R:0AT | 392375 | S:0n8 | 20017
18 90-000 779672 97.90 QR.00 8S.A4 7.911 76,286 T7.94% | 76.35% 7997 | 7h.4hR RoOR3 | 7H.H64R Q.00 | ?2,0RG]
19| 55.00 8202754 | 102:90 | 10100 | 96.k0 | 7-012| R1-009 | 7:94&| AT.n8) | 7.9ds | A11Re | Bo0R4 | A1.3k7 | @.0nn | 20538
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30.0 NEGRFE PRESSUWF ANGLE FXTERNAL TNVOLUTF SPLINF
TABLE 16— PIMFNSTONS FOR FI AT R0OOT SIUF FIT 4 5,00 SPLINF MODULF

SV
MAXIMUM EFFECTIVE CIWCULAR TOOTH THICKNESS = 7.854
z DEE DIE
MINTMUM aCTuAL CIRCHLAK TOOTH THICKNE AND MEASURFEMENT
NO. D DB mMAJOR| DFE | minOR OVEB DTNG FOR TOLERANCE CLASE o ASUREME
OF PITCH BASE DIA FORM | DIA ah —5h Bh 7h
TEETH DiA DIA MAX DIA MIN _|"SMIN | "WMRE | SMIN | _MRE | SWIN MRE SMIN MRE

“ 100000 Po.9R0R 35,00 2R 1S PPN 7RNG CZ2e911 Talld BPRTR TaTPH 82 RP4 1.652 N2e737

7 29,0000 30.3109 401,00 30,811 27.15 7.RNY 55.352 Te172 55.316 T.724 85.262 T.649 554172

Rl 40,0000 | 3s.mélo &5.00 35.551 2.1 T.R02 | 99,907 1e771 59,R8AR 7724 59,809 7.646 59,71

9 45,0000 3R.9711 S0.00 4N 3R 37.16 TR0} n2e T34 1.270 A2.A93 7.7723 A2.633 T.6bb 62.532

10 ~0.0000 43,3013 89,00 48,21 42,11 7.80) “R AL Te?R 6R,570 T7.721 &R S06 Tetbbl 6R.401 200
11 55,0000 | 47.61)6 60400 S0.09] 47,13 T.R00 73.04R TalRR 73.006 7.720 72.942 7.639% 12.R34 «200
12 ADLONOD S1.9615 AS.00 S4.99] 52,12 T.RO0 17.200 Te7R7 77.155 T.71R 77.087 7.637 764974 «600
13 K5,0000 SR, 2917 70,00 59,91 57.12 7.799 Rl.72% Te 766 Rl1.A79 7717 1.610 7.63% 8] 4495 «A00
1a 70,0000 A0,H21R 75400 fa RG] 62,12 7.799 R7.72RY 1765 | R7,202 7e71A | R7,171 7.633 A7.053 «A0DD
15 <0000 0k 9516 R0.00 AR, 7R AT7,11 7.798 Ql.RTY Te7R% 91.R31 Telll Q1.760 7.631 91.k41 «600
16 A0.0000 AY.2HA0 He,00 Tao 73| 72411 7.798 9.3k} Te764 97,312 7.713 97,239 7.629 97,117 «600
17 R5.0000 13,6172 90,00 79.6R} 77.11 7.797 | 142.000 7783 | 101.95] 7.712 01.R77 7.627 01,754 «A00
18 90,0000 77.9423 95.00 Re.66| AR2,10 7.797 | 107.420 7.763 1 107,370 7711 07.295 7.625% 07,169 «A00
19 95.0000 HP. 2724 100400 R, 601 R7,10 179A | 112,089 TeIR? 12.048 7.710 I%.Q?E 7.626 l;.ﬂa « 600
20 1100.0000 | #ALH02% 105,00 94,57 972,10 7794 | 1174470 Te &1 17.419 7.709 17,32 T.622 17.21 «AD0O
21 05.0000 | 90,9327 10.00 9a.56 | 947,10 7.796 | 120.%44 7.761 | 120.49) 7.708 | 120,411 7.620 20,778 <000
2?2 10.0000 9542624 15.00 | 104.52 102,09 7.795 | 125.R69 7760 ?25.81% 7.707 | 125.735 7.619 | 125.600 «000
23 15.0000 99,5979 20,00 | 109.49]107.09 7.79% 20,601 74759 | 130.567 7.706 30,466 7.617 | 130,330 «000
24 20,0000 103.9230 25.00 | 114.47]112.09 7.796 35.R97 7759 IS RGP 7.70% 35.760 7.616 35.627 «000
2% 2%.0000 | 10R, 2537 30400 | 119.45]117.09 7.794 4 e hS] T.758 40.596 Te704 40,513 7e615 40,376 <000
2k 30.0000 12,5833 35.00 | 1264.43]122.0R8 Te796 | 165,921 7.75R | 145,86% 7.704 | 145,78) 7.613 | 145.64] +000
7 315.0000 16913 40400 | 129,42 {127.0R 7.793 | 1504601 7.757 0.637 7.703 sn.::g T.612 | 150.411 «000
PR 40,0000 21.2436 45,00 | 134.40]132.0R 7.783 55.942 74757 55.RAY T.702 85.79 7.6 A 55.657 000
29 | 14%.0000 | 125.5737 50400 39,39]137,08 7.792 604730 T7.75A | 140,673 7.701 60,587 7,609 60,443 «000
0 S0.0000 29.903K 5500 | 144.37(142,07 7.79?7 A5.960 T 756 65.902 T7.700 65.R16 T.h0R A5.671 - 000
31 55.0000 34.2379 60400 | 149,36 147,07 71.792 10,762 74785 70.704 7.699 | 170.617 7.607 70671 «000
37 A0.0000 AR, 564]) 69,00 | 154.35 %;.07 7.192 15.977 7.75% 75. 7.699 75.830 T.60% 75.683 «000
3 65.0000 42 R942 7000 | 159,34 (157,07 7.792 A0.791 Te 154 RQO. 7.69 0,663 7.606 80.495 «000
34 70.0000 LTepP03 715,00 | 164433]162,07 7.791 R& ,9Q2 7,754 85,932 7eA/97 AL 7.6013 85,694 «000
35 75.0000 51,5544 R0.00 | 169,32 (167,06 7.791 Y0.R1& 7183 90, 7596 7 e AQR LY T.602 90.516 000
36 | 180.0000 | 155,RH46 A5,00 | 174431 {172.06 7.791 | 196,005 7.753 | 195,544 7.696 | 195,854 7.601 | 195,703 .000
7 A5.0000 60.2147 Q000 | 179,30{177.06 7790 | P004R39 « 757 | 200,778 TehRO5 | 200.6RT 7.600 | 200.535% «000
IR 90.0000 Hl SHuR 95,00 | 184.29|1R2,06 7.790 | 206,017 1.7152 | 205.956 7«A9 | 205,864 7.599 | 205.711 «000
39 95,0000 CRLRTSO 200.00 | 1R9.29{1R7.06 7.790 | 210.R0849 7.751 | 210,798 7o &4 glo.7nﬁ 7.597 | 21 .Ssg «000
Y] 00.0000 73.72081 205.00 | 194.2R 167,05 T.790 | 2164028 7.781 | P15.96¢6 7ehA93 | 215.R TS99 | 215.71 «000
“) | 205.0000 77.535?7 10400 | 199.27 (197,05 7.7RQ | PP RTR 7.750 | P20.816 T.492 | 220,722 7.595 | 220.567 000
4?2 | 210.0000 B].RAR3 21%.00 04,26 |7202.05 TeTRI | 226,038 7750 | 225,975 T.R92 | P25.8 7.594 | 225,726 .000
43 | 215.0000 Rh 41955 220400 | 209.2¢ |207.0% 7789 | 230.R95% 7750 | 730.R32 7.A9] { 230,73 7.593 | 230.580 <000
46 | 22040000 90,5256 275.00 | 714,25 1217.0% 7789 | 236,047 7.749 | 235,983 7690 | 235,8R8 7,597 | 235.730 «000
«5 | 225.0000 94 . RERT 23000 | 219,75 (217,04 T«TRR | 240.910 Te749 | P40 RG4T T.A90 | 240,751 T.591 | 260,592 «000
46 | 230.0000{ 199,.18SA £35.00 | 224.24|222.04 T.TIRA | 246,085 T 74R | 245,991 7+AR9 | 245,895 7.290 245,735 «000
47 1 235.0000 gos.ﬂl&n 60400 | 229,26 [2727.06 7.7RR | 250.924 Te74R | 250,860 7.ARR | 50,764 7.589 | 250,603 «000]
4R | 24040000 07,8461 245400 | 234,23/232.04 7.788 | 256,063 7.74R | P55,998 7.ARR | 265,901 7.5RR | 255,739 «000
«9 | 265.0000 ?}?.176? 250,00 | 239.23|277.04 7.787 | 2A0.9237 7.247 | 60,872 Te&AR7 | 260,775 7.587 | 260.613 «000
o0 | 25040000 | 216.5064 P56.00 | 244,22 |P42.04 T.7R7 | 2Rh.0T70 7747 | 264,004 7+AR7 | 25,907 T«SRF | 265,743 «000
51 | 25540000 | 220.R365 P60.00 | 269,22 |[P67.03 To7R7 | 270,969 7e746 | 270,RRL TehRE | 270,785 7.585 | 27 .62% 0. 000
g 260.0000 | 225.1666 265400 | 254.2]) |2572.03 T4787 | 276,074 TeTub ?76.050 7.488 | 275,912 7.586 | 275,74 - 000
s 265.0000 1 229,49A7 270,00 | 259,2] [257.03 T IRA | 2R0,960 7.74F | PRO. K94 T.6R5 | 2R0, 795 ;.583 2R0.630 «000
S4 | 270.0000 [ 233.R269 275.00 | 264,20 |PA2.03 T.7RA | PHA,0R2 7.745 | PRA, 016 TeAR4L | 2R5 Q16 «582 | 2R5,750 «000
R85 | 275.0000 | 23R.1570 PRO.00 | 268,20 [P67,03 7.78& | 790,970 7.745% | 290.906 TehRs | 290,804 7.587 | 290.637 000
S56 | 2R0.0000 | 2P 6811 P8S.00 | 2764,201272.03 T.TR& | 296.0RA 7.74% | 296,021 7.AR13 | 295,920 ;.535 295,793 «000
K7 | 2490000 | 246,R177 290,00 | 279.19|277,.,03 7.785 | 300,980 Tal64 | 300.913 T7.AR2 102.3 ’ +58 gD hbb « 000
Sk | 290,0000 | 2511674 | 295,00 | 284419 |282,02 | 7.7RS | 106,092 | 7,746 | 306,025 | 7.AR2 | 305,974 7.579 | 305,755 « 000
89 | 295,0000 | P85.471% %oo.on 289,19 [?287.0 71.785 | 110.9R9 o744 3}0.921 T7+68]1 | 310.R)9 7.57R 3{ #2650 0+ 000
AN | 300.0000 | PEQ,R0T7A 05.00 | 29441R |262,0 7,785 | 316,098 7.743 | 114,030 TerB1 | 315.978 7,577 | 315,757 «000
61 | 305.0000 | 266.1377 310.00 | 799,18 |297,07 7.785 | 320,997 | 7.7643 | 320,929 7.680 | 320.R26 7.576 | 3 0.652 0.000
A2 | 10,0000 | 26R.4679 315,00 | J04.1R1302,02 To7RG | 26,102 74743 12&.03& 7.680 | 325,53) T.575 | 325.75 0,000
43 | 31540000 | 272.7980 320.00 | 309.17{307.02 T.7R4 | 713]1.00% 7742 | 330,936 7670 | 330.R33 7575 | 330.660 0.000
66 | IP0.0000 | 277.1PR]) 325400 | 316.17 1%?.01 7«7R& | 336,107 7.7472 | 33A.038 T.A79 | 135,936 7.576 | 335.74 0,000
AG | 32540000 | 28] ,45R3 330.00 | 319.17|217.01 Te784 | 361.012 Te742 | 0,943 TeATR | 140,839 7573 | 360.A6 0.000
66 | 330.0000 | 285, 7814 335,00 | 324,17 ]322.0) Te7RI | a1} la74) | 346,041 7eRT7R | 365,937 7.572 | 365,762 0.000
A7 | 335.0000 | 290411R% 340400 | 129,16 |327.01 7.7R3 | 351.019 Te74] | 350,949 | 7.677 | 350.R44 7.571 | 350.469 0.000
AR 1 340.0000 | 29 . 4bRA 365,00 | 334,14 [332,01 T7RI | KA1 ]6 Te741 | 06,044 7677 | 355,939 7.570 gq»-763 0.000
A9 | 36540000 | 29R.77RA 350.00 39.16 337,01 7.7R3 | 161.00% 7,740 | 3R0.955 TeATA | IR0 .RLY 7.570 o673 8-000
70 { 350.0000 | 303,10K9 55.00 | 344416 [342,01 TeTRI | 66,118 7740 | 26A,047 Te6Th | 365,54]) T.569 | 365,765 <000
71 | 3%%.0000 07,6360 360,00 | 49.151347.00 7.782 | 2171.031 74740 | 370,960 74675 | 370,854 7.568 | 370.677 «00
72 | 350.0000 | 311.769) 365,00 | 356415 [352.00 T.7R2 | 176,121 7.739 | 176.050 7.675 | 375,943 7.567 | 375,765 «00
73| 3RK.0000 | 316.0903 370.00 | 3IS9.1513%7,00 7.782 | 381,037 7.739 | 3R0.966 7eA74 | 3R0.AR9 7,566 | 3R0.680 «00
74 | 370.0000 204429 375.00 | 364.15|32,00 7.TR2 | IRA. 124 7.739 | 385,053 «h74 | IR5,045 7.566 RS, 766 « 00
75 1 375.0000 | 324.7595 3R0.00 | 368.15 367,00 7.7R2 | Q1,042 T.73R | 90,9071 T.A73 | 390,843 7.565 90.AR3 0.N0
76 | 3R0.0000 | 329.0897 38%.00 | 374.14 272,00 7.7R1 | 396,127 7.73R | 396,055 7.673 | 395,947 7.564 | 395.767 00
77 | 3R5.0000 | 333.419R 390.00 | 379.14¢{377.00 7781 | 401,047 7738 | 400,975 1572 | 400.R67 7.563 | 400.6R6 +00
TR | 390.0000 | 337.7499 396,00 | 384,14 {3R2,00 7.781 | 406,130 7.737 | 40k 0SR 7.A72 | 405.949 7.562 | 405.767 .00
79 | 395.0000 | 342.0R00 400.00 | 389,14 |3RK,99 7.781 | 4114052 7.737 [ 410,979 | 7.671 | 410, 7.56{ 410.6R8 +00
RO | 40040000 ] 366.4102 | «05.00 | 394,16 |99]1.60 7.781 | 416,133 Te?737 | 41A.0A0 7.67] | 415,950 T.561 | 415.768 .00
Rl | 405,0000 | 350,7403 | 410.00 | 399,14 |196,99 7.78) | 421,057 773 | 420.9R4 TeA70 | 420,874 7.560 | 420.691 0.00
A2 1 410.0000 ] 35%9.0704 415.0 4044131401499 7.780 | 426.135 T3 | 42A 062 7670 | 475,952 T.559 | 425.76R «00
A3 | 415.0000 | 359,4005 | 420.0 409,13 40K.99 7.780 | 43].0N6] 7+736 | 430,987 T7+A69 | 430.R77 T7.559 | 430.6 00
R4 | 420.0000 | 363.7307 425.0 4l4.13411,99 77R0 | 436,138 | 7,73 | 43F. 064 1.669 | 435, TS8R | 435.76 «00
RS | 425,0000 | 36R.0A0R 430,00 | 419,13 414,99 TJTRO | 44068 74735 | 440,991 7.6K9 | 6a0.RA 7.557 | 440k .00
R6 | 430.0000 ] 372.3909 435.00 | 424.13}421.98 7.780 | 446,140 7.735 | askh 066 | T.66R | 445,954 7.557 | 445,768 =00
a7 | 435,0000 | 376.7211 44000 429,13 j42k,98 1779 | 451.069 7735 | 450,995 TaR6R | 450, 7.25& 450,696 00
AR | 440.0000 | 3R1.0612 44501 434,12 [43] .98 7.779 | 4564162 1473 | 456,067 7.667 | 455,955 7.55% o768 «00
26 | 445.0000 | 385.3813 @50.0 439,12 (436,98 1779 | anle073 Te736 | 460,998 T.6R7 | 4A0RBS 7.5564 | 660,698 «00
Q0 | 450.0000 | 389,7114 “55.0 446,12 [641.9R 1,779 | 4kbolos 7.7% | 464,069 Tobhhb | 465,954 Te556 | 465.7RR «00
91 | 455.0000 | 396,0416 w6040 460,12 juan, 98 T.779 | 411,076 Te?3 | 471,001 7eh66 | 470,88 7.553 | 470,699 «00
Q7 | 40,0000 | 39R,3717 G4m0 454 o g 451,98 7779 | 4764146 7.7232 | 476070 T.668 | 475,957 7552 | 475.76R «00
87 | 65,0000 ] «02.701R ©710.0 450,12 (456,99 71.778 | 481,080 7.733 | a81.004 7.A65 | 4R0,R90 7.557 | 4R0.701 «00
Gh | 47040000} 07,0319 15,0 466,12 |461.9 7778 | 4R6,10R 74733 | 486,077 Toh65 | 4RS,958 7.551 | 4RS.76R «00
S5 | 475.0000 ) 411.367] wAR0L0 4hQ,17 |ubn, 9 7.77R | 481.0R3 7.737 | 491,007 Tohbs | 490,892 7.550 | 490,702 «00
96 | 4R0.0000] 415.69P? 485.0 474, 47197 7.778 | 496,169 74722 | 496,073 74666 | 495,959 7.549 | 495,768 «00n
97 | 4RS.0000 622.02?3 490.0 w79, } ATl. T77R | E01.0R& 74732 | 501,009 T.663 | 500,895 7.5649 | 500.703 .80
GA | 490.0000 | 424,3524 ©95,0 “R4.11 481,97 7.778 | 8064151 74732 | 506,074 7.663 | 505,959 7.548 | 505.767 «00

9 | 495.0000 | «ZR.6826 50040 489,11 |4RA .97 7.;77 S11.0RY 7.731 ﬁllmnl? 7662 10. 7,567 gl + 704 «00
100 | S00.0000 ) 433.0127 505.0 496,11 691,97 T.777 | 5164157 T7«73] | R}A076 Teh6? | §15,960 7.547 15.767 «00
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INTERNAL
4,00 MODULE
30,0 NEGRFF PRESSURF ANGLE INTERNAL INVOLUTE SPLINF
TABLE 17— DIMENSIONS FOR FLAT ROOT STINE FIT + 4,00 SPLINF MONULE
o MINIMUM EFFECTIVF CIRCULAR SPACE WIDTH = 6.283
4 DEI !
MAXTMUM ACTUAL CTRCULAR SPACF WINTH AND MEASURFMEMT
TEETH] DIA DIA MAX DIA MIN [T EWAR [ EMES —EMAR [ EWAY
&] 24 20,7846 30.32 2R.A 2177 | 6330 15787 | e TaR [ 15.A58 | 6.atn| 15.961 [ 6.470 [ Te.126
71 28 2422687 34233 32.8 25.66 | 6:331] 172516 | 6.359 | 17.622 | 6eu02| 17:76R | €:473 | 17-9Rn 0
al 32. 27.7128 38.33 36.8 23:24 | 61331 ] 22350 | eide0| 22,437 | 60403 220526 | 6470 | 220746 700
9] 36, 11769 42234 2028 53200 | mi33p| 551328 | e13e) | 54i031 | k05| B6c13R | ecatd | 562510 | ac7aol
10 %0« 4eb410 4636 44.R 36.97 | w.332)| 2RiAnR | 6.3k | 28.9R1 | 6.404| 290115 | G4m0 | 29:32R | 7.100
)| s 38,1081 50434 48,8 40,87 | 6.333] 32.630 | 6.363| 32.711 | 6.408| 32.8307| 6.482 | 33.021 | 7.100
4R 31.5692 56235 52.8 66079 | €:333] 37013k | 60364 ] 370212 | 4ea09] 370325 | 6:4ma | 370587 | 70100
3| se2. 45,0333 58,35 SRR 4R 73 | 6:33%] 40086 | 623ka | 2400926 | araln| 412033 | 6cans | 412208 | Til00
| 8a. 4R.4974 42236 &0.R k7| 61334 1299 | 6:366 | 450330 | Ae6l)l] 6Ri43% | 6.4RAR | 45:606 | 7.100
s| 60, 51,9615 6h36 64lR S6.r? | €:335| 4R.983 | 6.36h | 481061 | meal2] 490163 | 6.450 | 450330 | 7l100
'S 6b e 65,4256 70.36 AR, R 60 .58 f.335| S3.3% 6.367 ] 93,403 fe4l3] 53,504 6.492 | 53.670 7.}00
7| e8. 58,8897 74236 72:8 6686 | 62336] 67.089 | 6i367| 670156 | Aeala| 57.255 2493 | 871419 | 7:100
&l 720 6223538 78237 7628 6881 | 62336] 612388 | 6.36R| 61,455 | 6eulR| 610584 | 6:495 | A1e717 | 70100
9| 76. 65.R179 R2.37 an.a 72.648 | &.336| 652161 | 6.36R | 650227 | Aislk| 650325 | 6.496 | 65.4R7 | 70100
o| 80,000 63,2820 R6.37 R4.A 7666 | €.337| #9077 | 62360 ] 66.493 | aesd7| €9.590 | 6eaon | 63:752 | 7-100
1] 8e.0 72,7461 90437 RR.R0 | HO.46 | 6.337| 73.218 | 6.370] 73.283 | 6.418] 73.380 | 64499 ] 73.5641 | 7.100
2| 88.0 7622102 94438 92.8 84e4] | A2338| 762110 | #2370 | 752175 | AealS| 76e281 | 6.501 | 764450 | 7.500
3| 9250 79.676 9R.38 Q6.8 8R.60 | A.338| 79.928 | 6.371 | 79:996 | €i420| R0:697 | 6:802 | R0.265 | 7500
s 98.0 R3.1384 | 102:38 | 100.8 92:3R | 41338 B4t182 | 60371 Ree220 | Aea?1| Rec321 | €:803 | B4ss8d | 7800
5| 100.0000 | &6.6025 | 106.38 | 106.A 96.36 | €2339, 87.981 | 60372| ARL04R | #.422| AR.T49 | 6.505 | Ae.316 | 7:8a0
26| 104.000 90.0666 10,39 0R.8 00,75 | 6.339] 92.185 | 6.372| 92.253 | 6.422| 92.356 | 6.506| 92.520 | 7.%00
27| 108, 93,5307 14239 2.R 04.13 | 62339] 961024 | 60373 96,082 | 423 | 96:192 | 6:.507 | 96.358 | 7.500
28 2. 9519548 18.39 608 08.32 | w23390100.213 | #.373/100.280 | 6.424 1002381 | 6.508 {100.547 | 7:500
29 6. 100.4589 22.39 20.8 12.31 | 62340104061 | 60372 |104.128 | 6e425[1040228 | 6.509 {1062394 | 70800
30| 120.00 103923 26.3% Pa. 16.70 | A2360[10R:234 | 62374 [10R.303 | 4.425 108403 | R.S11 [10R:570 | 7.500
31| 124. 07,3872 30.6 28,8 20.29 | £-3601112.099 | €.375 1112160 | 6426112760 | 6.512 [112.626 | 7.500
32| 128. 108513 3ac4 32. 2a28 | 6.3l [11&u2ge | 6775 |114.323 | 6es27(116.423 | 6.5 16.589 | 7.5n00
33| 132. 403154 3806 36, g8.27 | e:3411120.120 | 6776 /120187 | 0,427 1200787 | AlSla |120:483 | 72500
35| 135¢ 7.7795 a2ea %0, 32026 | 62341 |126:273 | 60176 |1260360 | A22R[1240540 | 6.81S |12¢:607 | 7:500
35| 140, 122436 4604 44oR 3626 | 61361 (1282164 | 60376 [128:211 | #l429 (1282311 | 6:816 |12Rie7R | 7:500
36| 166.00 4, 7077 50,4 48,80 160,75 | 6,362[132.287 | ©.977[132.355 | 6.429]132.455 | 6.517 {132.672 | 7.500
37| 148.00 8.1718 Sha 52, 46024 | 6136211360165 | 6237711360232 | #0430]1362332 | &€.81a [1364:500 | 7:500
3R] 152:00 31.6359 5804 56.R0 | 168.23 | £.342 11400301 | £a378 140,38 | 62431 140.260 | 6:519 1402636 | 7i800
39| 156.00 35,1000 h2.4 6080 | 152,23 | 62362 [146s1n3 | 62378 144, 6043 (1442352 | 6:520 [144:519 | 7os0n
20| 160,00 38,5641 €604 66,80 | 156,27 | A.303[16R0312 | 6.37R [168.3R0 | A.a32|16R04R1 | 6.52) |168.649 | 7.900
41| 16s.00 4240282 7044 6R.A 60,22 | £.343]152.200 | 6.379[1572.268 | 6a433]152.369 | 6.522 [152.537 | 7.500
42| 168000 45,4923 Teo4 72.8 66.21 | £.343]|156.323 | 6.379[156:390 | ©.433]156.492 | 6.523 [156.660 | 7.500
43| 172:00 <956, 784 76e 68.51 | #I1343160.215 2380 |160:283 | 6ea3s 16003 6.524 1160.553 | 7.500
44| 175.00 52,4208 82.4 RO.A 72.20 | al3es|leac33z | 6.380 [16a.a00 | Aoede|leasdoz | 615 lleals?) | 7iS00
45| 1R0.00 S5.RB4LG 864, R4e 76:20 | 6346 1682228 | 603R0 |16R2297 | /0435 [16R0395 | 6.858 |1A8.568 | 7.2n0
46| 184,00 59,3447 90,4 AR.A RO.19 | 6,344[172.340 | 6,381 [172.409 | 6.435{172.511 | e.527 [172.681 | 7.500
«7| 188.00 6228128 %t 92:R Rao19 | 623041762242 | 603R) [17603] fea36 (1760412 | 6528 [176.582 | 7:800
8| 192.00 66,2169 R4 94,8 BB.1R | AI345|180.348 | 6.3R] [180.%1 4ea37 . 6:529 [180.690 | 7.500
©9| 196.00 69.7610 | 202.4 2004 R 92.18 | £.345]186.253 | 6.382 1862322 | 6ea37|1Recads | 6.826 [1R4i595 | 7i8g0
50| 200.00 «2051 206443 04 R 96,.1R 6,345 [1RR, 355 6,82 [1RR 424 AJu3R[1RR 527 6.530 {1RB.69R T.500
51| 204.00 76.6692 | 210,43 | 208.80 | 200,17 | 6.365[192.266 | 6,382 192,333 | 6.4381192.436 | 6.531 [192.607 | 7.500
52| 208.00 80,1333 | 2164.63 | 212,80 | 204217 | 6:345[196.362 | 6.3R3[196.431 | 6.439[196.53¢ | &i532 |196.70 | 7800
531 212.00 83.5574 | 2l8.e 216,80 | 208017 | 62346 [200.274 | 6238312002343 | €.a39 2000446 6.533[goo.slﬂ 7.500
64| 216.00 87,0615 22.43 | 220-R0| Z12.16 | 613462040 36R | 6383 (0040437 | A.ud0 204254 6.534 {204.713 | 7.500
55| 220400 90.5256 | 256144 24.R0 | 216016 | K134k (2080783 | 6.7R4 [708.357 | Aass0 [20R:456 | 60535 |20R.629 | 7.800
56| 224.00 93.9897 | 230.64 | 27R.R0 | 220.16 | 6,3661212.376 | 6.784 |212.443 | 6.44) [212.547 | 6.535 [212.720 | 7.500
57| 228.00 97,4538 | 236.66 | 2320R0| 2264015 | 423661216.29]1 | AL3Ra [21R.361 | 4isa) 2160465 | 60836 {216.639 | 7500
58| 232.00 00,9179 | 238.44 | 236:80 | 258:18 134712202379 | al38s [o20ra <662 1220.553 | 6.537 1220.727 | 7.500
59| 236.00 06,3820 | 242,46 | 240.R0 | 232.15 | 6:347]724.2596 | 385 9240365 | fo4ad |2B.a74 | 62538 |Boacedr | 70500
60| 240.0000 | 207,R461 | 246.64 | 244.80 | 236,15 | €.347(228.384 | 6.3R5 |228.45¢ | n.as3|228.559 | 6.530 [27R.733 | 7.5n0
61| 244.0000 | 211.3102 | 250,44 | P4R.A0| 240.14 | 6.347/232.306 | 6.386 |232.377 | 6.463|232.4R2 | 6.539 |232.657 | 7.500
62| 248.0000 | 21427743 | 254.44 | 252.R0| 204e16 | 634715362388 | 6.3RA [5360459 | Aeses |2360566 | 6.540 [236.730 | 7.500
43| 252.0000 | 218.23R% | 258:45 | 256.R0| 268014 | 6:34R]240.313 | 603R6 2400386 | £adsd |24024R0 | 6eB4] [260.665 | 7500
64| 256,0000 | 221.7025 | 262.45 | 260.R0| 252,14 | 6.34R|244.393 | 6.3R7 [P66.463 | #e445]244.569 | 6:842 |264n745 | 72500
65| 260.0000 | 235.1666 | 266.45 | 264.R0 | 266014 | €I34R[34RI320 | 6.387 |26480391 | Aisas [54RI497 | 60542 |248.673 | 70800
66| 264.00 2806307 | 270,45 | 268.R0| 260.13 | 6.348252.397 | 6.387[257.468 | 6.446252.57¢ | 6.%63 [252.751 | 7.500
w7 68,00 32.094R 2764 272.58 264,413 LR 12564326 6,3R7 125,397 fobleh |266,500 656k |256.60] 7500
er| 272.00 355589 | 27A: 276.R0 | 268013 | €:349|260.400 | 6.3R8 [2600472 | heas? |760.878 | 6e4s [5R0.756 | 7500
«9| 276.00 39.0230 | 282.45 | 2R0.R0| 272.13 | 6.349]264.332 | 6.387 [266.403 | 6.447]266.510 | €.545 [264.6RR | 7.500
70| 280.00 42.4R71 2B6.46 PR4.R 276,13 €.,349]26R. 404 6. IRA |P6R4TA fell? |26R,5R3 64566 268,761 7.500
71| 284«.00 45,9512 | 290,46 | 20R.A0| 280,12 | 6.369(272.337 | 6.309|772.409 | 6.4er [272.516 | 6.567 [272.695 | 7.5
72| 288. 43:4153 | $04:46 | 202:R0 | 28a:12 | 6134915762207 | 6:3n [a74:899 | fcech|375:885 | S:2a737a:%28 | 7-298
73| 292. 52,8794 | 298.46 | 296.R0 | 288,12 | 6.349280.342 | 6.3R% [380.416 | hesss 280522 | €.348 |2R0.702 | 7.300
74| 296. 3435 302.46 300.8 292.12 6£,3501284.411 6.3R9 [PBL,483 Rellq 284 ,5 6.549 [2R4. 771 7.500
15| 300. 59.8076 | 306.46 | 304.R0 | 296.12 | «.350|2RR.347 | #0390 [P8R.620 | 6.450 |28R.528 | 6.850 [2R8.708 | 7.300
761 394:0000 | 263.2717 | 310.46 | 308.80 | 300.12 | 4.350 292,414 | £.390 [292.486 | 6.450 292,595 | 6.550 [292.775 | 7.500
77| 308. 266.7358 | 314.46 | 312.R0| 304211 | 6.350296.352 | 6,390 [296.425 | we4B] [296:533 | 6:831 [296.714 |- 7:500
78| 312. 27041999 | 318.46 | 316.80| 308,11 | 6.350/300.217 | 6.391 |300.480 | 6.451 |300.598 | 6:552 [300.780 | 7:800
79| 316.00 g73.6040 | 322.47 | 320.80| 3211 | 613301306.356 | ©:391 [304:429 | 6245] (306538 | 60552 [304.720 | 7300
Ro| 320. 277.12R1 | 326.47 | 374.R0 | 316,11 | £.351{308.020 | 6.39]1 [30R.452 | 6.452|30R.602 | 6.885 [30A.7hRa | 7.300
81| 324.00 80,592 330,47 | 328.80 320.11 | 6.351[312.361 | 6.39) [312.036¢ | 6.452312.563 | 6.556 [312.726 5
az| 3280 Seaiog 330ta7 | 350:80| 328:11 | 8:3211312:285 | S:33) Bla3s | £:4351312:063 | &:334 Bi2:7a8 | 7:298
a3| 332, 287,5206 | 338.67 | 336,80 | 328,11 | 6.351320.365 | 6.392 [320.43R | 62453 |320.568 | 6.5585 [320.731 | 7.500
aa| 336, £30.9845 | 342,47 | 340.R0| 332010 | 613581 32e.420 | 62390 [3oeladn | 60453 |306.808 | €0586 3342732 | 71200
RS | 340.0 9o toe 34644 346,80 | 336.10 | 623513280369 | 60397 [37R.442 | 6.454 |32R.553 | 60886 [32A.736 | 7:200
a6 | 3aa 97.9127 | 350447 | 348.80| 340,10 | 6.352]332.427 | 6.393|332.501 | 6.454|332.612 557 |332.796 | 7.5
R7| 34f. 201-3%an | 32967 | 348:80| 36210 | 533 §3a.37z 61393 B3a:ass | ese2e 332087 | &:3311332:7a5 | 3:59
RR| 352, 304.8409 | 358.48 | 356.R0| 34AL10 | €:3582)320.230 | 6.393 [300.504 | @eaBS |340-415 | 60888 [340-800 | 750
A9 | 386. 308.3050 | 362.48 | 360,80 | 352,10 | 6:357 |3a6c376 | 60393 [344.450 | #e458 [346:561 | 60859 [3esctar | 7:80
90| 340400 311.7691 | 366,48 | 366,80 | 356010 | 6:352]|34R.237 | 6.304 [36R.606 | feaBk |34RcA1R | €2559 [348.R03 | 7o5n0
91| 364 315.2332 | 370.48 | 36R.80| 360,10 | 6,3521352,379 | 6,39 |352.456 | 6.456]352.566 | 6.560 [352,75 7.50
92| 3a8. 31806373 | 374248 | 372:80 | 36acio | 61325 |325 230 | e:3as [oa:cos | acech|322:e8% | S:a80 322.131 | 1:39
93| 372 322.1e15 | 378,48 | 376801 368.09 | AI3531360.383 | 61396 160,457 | 6245713600570 | 61361 [360.75¢ | 7.0
9| 376. 325-625¢ | 382,48 | 3R0.AD| 372009 | 6,353 |Teaiudn | 60395 MewisTl | 614573641623 | 6:862 [36a.8] 7.50
95{ 380, V] 329.0897 3R6.48 384,.8 376.09 6,353 |3AR.3RA 6,395 368,461 AeLSR [I6R,573 6,563 |[36R. 76 TS0
96| 384.0000 | 332.5538 | 390.49 | 38R.80| 380.00 | 6,353 372,438 | 6.395 A72.513 | 6.4581372.626 | 6.563 [372.81 | 7.50
97| 3aa. 336.0179 | 394,49 | 392.8 Ré o 64353 1376.389 | 62398 376,464 | 6.459|37680577 | 6i564 [3T6CT6S | 7150
98| 392. 39,4820 398,49 3948 388,09 A4354 [3R0.0640 6.396 |380,5164 £4459 |3R0,629 6564 |3R0.817 7.50
99| 396. 302,96n1 | ©02.49 | 400.R0| 392:00 | 4:354)384.392 | 6.396 [3840467 | 64456 |384:581 | 6:565 [384-7869 | 7e80
100] %00, 3464102 | «06.49 | 404.R0| 396.00 | #.354[3AR.4er | 62396 [IRRISIR | 6:460|3RARLA3T1 | 6:566 [38R.820 | 7:80
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S.
EXTERN T
4.00 MOQULEY
c
30.0 DEGRFE PRESSURF ANGLF EXTERNAL TNVOLUTE SPLINE m E
TABLE 18— DIMENSTONS FOR FLAT ROOT STOF FIT o 4.00 SPLINE MODULF = 0
—
SV -
MAXIMUM EFFFCTIVE CIRCULAR TNOTH THICKNESS = 6283 - o
z DEE DIE -
NIMUM ACTUAL CIRCULAR TOOTH THICKNFSS AND MEASURFMENT
NO. D DB MAJOR | DFE | MINOR ! C0lrR BTN FOR TOLEBSNCE CLASS MEASUREME ore Qe €
oF PITCH BASE DIA FoRM | DIA an Sh Bh 7h PIN @T@
TEETH, DA DIA MAX DA | min_[SWiN MRE SMIN MRE SMIN MR MIN MRE DIA a
® | 74.0000 | 20.7RGK PRO0 | 20e02| ITCB [ 6.236 ] 42.414 | & . 16k | 42,330 00F | G2ec56 [10<R00 Ile (3]
7| 2ReD000 | 24l24R7 | 32000 | 24.64] 21067 | 61536 | wai27a [ 62207 | 4as26i | eoles | %2101 | 62096 | ecios | 162608 71
R | 32i0000 | 27:%17R 36.00 | 28.46] 25,67 | €.235 | 4B.064 | 6.206 | «ri028 | 61163 | 47:974 | 6.091 | «7.883 | 9:500 |1.2917
91 36.0000 [ 31,1769 | 40.00 | 32.29| 29.66 | 6.235 | 50.277 | 6:305 | S0.240 | et161 | Soslaa | 6-088 | S0.091 | 9.090 }-2832
10| 40.0000 | 3eshely 44,00 | 36217 3306k | 62234 | Gei9Rl | 61704 | B4iS42 | 6160 | Bacana | Ao08e | Sactae | 21089 |t:5571
11 4L, 000N 381081 LB 010 G0, 07] 37.66 6,233 S8,51] 6204 SR.491 6,159 5R,432 6,084 58,333 9,000 e 2
e 4R, 0DD0O ] 45692 S7.00 43,991 4].65 6.233 63,097 203 63,052 LY 24 62.9 5o 082 62.888 Se0 ° 36!
131 52,0000 | 45.0333 | 56,00 | 47,93 45.65 | 62232 | #5.422 | €.207 | 65:380 | 6.196 | 65.316 | 6086 es.zzo 8ls 2357
14 56,0000 LR Q76 60,00 51 .R7| 49,64 6.237 AY,RTa 6.201) 6Q,R3 6f.155 69,765 078 69,656 LIS a2k
15 «~0.0000 5] .9615 64,00 SR.R2 | S3.64 fa23?7 73.546 €.200 73.502 Ael56 73.436 «07A 73.325 RS alc
15| 64:0900 | 5s.ars6 | er.v0 | 9.8 57,64 | 6,231 | 77.932 | 6.200 | 77.887 | 6.153 | 77.819 | 6.075 | 77.706 | 8.5 6662
7| ARI0000 | SA<RRAT 72,00 | 63,74 A1.66 | 62231 | milesi| 62198 | 81i598 | 61183 1229 | el073 | Allals | Als 24509
iR 72.0000 6223538 76,00 67.71] 65,63 6.;30 85,979 64199 85,933 f.15 BS.R64 6.072 85,74 845 2067]
19| 76l0000 | A&IRI79 0200 cer| 69063 | 61530 s72z | 135 | goiers | Alisa | adlaos | elo7d | Agiad7 | alS te714
20 ROL,0000 6©9.2R20 R4 ,00 TS.66| 73,6 6.730 94,020 6.197 893,972 “a109 3.901 64069 93,7R1 R,50 «0852
21 R, 0000 T?2.7461 AB.00 79.64 ) 77.63 6.229 97.787 6e197 97,139 6.146R8 Q7,667 6,067 97,567 8,5 «&89]
22 | wR.0000 | 7602102 | 92:00 ac6l| A1ie3 | €i250 | 107.0%4 | Al1ae . £i1e7 101i932 | eloee |1oiigio | AlZ +500
23| 92.0000 [ 79.6743 | 96.00 | A7.60| RGl62 | Ao2PR | 1042670 | 60196 | 1040420 | 6o14n | 104c3a% | 6066 |f04:210 | R: +8333
P4 96,0000 B3.13R4 100.00 91.5R| RG,6 6,278 0B.706 6.19% 0R.6K5S 6 lab 08,57 6,063 08,4 g RO 5430
25110000000 | mAs6025 | 104.00 <5h| 93062 | 62278 | 112.509 | 6.196 [ 1120453 | 621645 | 1120381 | 62083 |112022 8.0 +5457
26 04,0000 90,0066 08,00 99,55 97,61 6,278 16,775 64194 16,673 LYS LS 16,596 6,06) 16,466 R, 0 «SS42
27 | 10820000 | 935307 12.00 1103.531101.6]1 | 62227 | 120,343 | &o194 | 1200491 | al143 | 120.413 | €055 | 1200282 | BIg00|1:8847
2R [ 11220000 | 96.994R 16,00 | 107.52{105.61 | €.227 | 1242742 | 60193 | 1260689 | Ac142 | 1260610 | 60088 | 1562476 | AS000|] B84t
29 | 11R.0000 | 100.45R9 | 120000 | 111251 109261 | 62227 | 15R.672 | 60193 | 1282810 | Ae14s | 1282040 | 62087 | 1262307 | Ro000|] 2664
30 | 12000000 | 10329230 264000 115250 [113061 | 62256 | 1320756 | 64197 | 1322703 | eci1al | 132:623 | 62026 | 132:489 | 8200012730
31 | 124.0000 | 107.3872 | 12a. 19.49{117.60 | 6.226 | 136,598 | 6.192 | 136.564 | #.100 | 136,463 | 6.055 | 136.328 | A.000}1.5751
32 | leacoo00 [ 110:1As)3 320 23.48]121060 | 61256 | 1402769 | 82191 | 1400715 | as140 | 140, 6.053 | 1400498 | @2000]1.5810
33 32.0000 46,3154 6. 27.47 128,60 6,225 | 164,620 191 44566 Ad139 | 164, «052 | 144367 R,000|1.5R29
34 | 13620000 [ 11707795 | 1ao0s 31.46[129.60 | 6:225 | 168,781 | 60190 | 148726 | 6.13R | 148643 | 2081 | 1648.505 | A-000|1.8882
35 | 140.0000 [ 121.2436 | 144,00 | 135461133060 | #2556 | 1520660 | 6,190 | 1572:5R5 | A<13R | 152.802 | 65080 | 152.363 | R-0nG|1.2906
36 44,0000 26,7077 4R 9.,451137,59 6.2 $6,791 6.190 56,736 6,137 56,652 6,069 56.5 ! 5948
37 | 14820000 | 12821718 52e 23:42 (127229 | 8:232| 126:738 | £:138 |136:738 | 52137 | 128:4%2 6:0a8 | 128:348 | &: +5964
3R 52.0000 31.A389 S6,. L7,631165,59 6,226 e R() 64 1R9 64, Thb Ao136 66 ,6A0 6,067 64,518 R, «&00R
19 5A.0000 3%.1000 60, S1.431149,.59 o276 L£8,.675 6. 1R8 6R,61R Ael13S AB,.533 P T 68.% 3 R, «60232
40 | 14000000 | 13825641 64000 | 155.42{153059 | 6.224 | 172.R08 | 6€.188 | 172:752 | 6:134 | 172.666 | 62048 | 172.52 8.000]1.6063
41 | 16640000 | 162.0282 | 168, 59,62 157.59 | 6.223 ] 176,689 | 6,188 [ 176.632 | 6.134¢ | 176,566 | 6,006 | 176,402 .00¢ 077
42 | 16300000 | 16524923 | 172° 63.41]161:58 | 42353 | 1uotR17 | @e1R7 0:756 | 6:133 [ 1n0:a73 | 62043 | 140:5%2 | &: 6114
45 172:0000 | 16Ro006a | 1760 §7:al|165058 | 61223 | 1nai703 | 6117 | 1Baiges | 61133 | laalsgd | sloaz 4sa] ac T€127
w& | 17620000 | 15226205 | [80- 71240]169:58 | 61523 | 18R.R24 | 6e1n6 | 18A276R | 60133 | 1aR.678 | 6c041 | 188.535 | Ro6 s6}é0
45 RO [+] S5.RALG Rée 7S.40|173.5R $.223 92,715 6.106 2+ 656 6 1 92.568 6,404 92.421 A, +6173
46 | 186,0000 | 159.34R7 | 1AR.00 [179.391177.58 | 6.222 | 196.831 | 6.196 | 196.772 | 6.131 | 196.683 | 6.040 | 196,535 000 206
47 | 18820000 $B128 | 192500 | 183035181088 | as5525 | 206.756 | 6188 | 200.667 | a.130 | 200:298 | £:030 | bog:a3 & 16275
4B | 192.0000 | 166.2749 | 196200 [ 187.381185:57 | 61255 | 206e837 | 6:188 | 5040777 | 60130 | 504.488 | 6:038 | 504:538 | B: t6244
49 | 196.0000 | 169.7410 | 200200 | 191238 |189:57 | 62555 | 508.736 | 6c1a8 | 2092677 | A+120 | 508:587 | 62037 | S08.437 | ao t6855
50 | 200,0000 | 173.2051 | 206,00 | 195238 [193.57 | 61321 | 312.842 | 6e1me | 512:7R2 | 60129 | 512:492 | 62036 | 512:54 8. ~6381
51 | 204.0000 | 176.6692 | 208.00 |199.37]197.57 | 6.221 | 216,746 | 6.184 | 216,685 | 6.128 | 216.595 | 6,035 | 216,463 | 8.000{1.6291
E) 50820000 | 18021333 | 212:00 | 203:37 |201:27 | €:33] | 238:he5 | :ime | 3R6:5R3 | &:128 £30:298 | €034 | 238:263 | R:90011:82%3
2 |Gz | laane | Bt |G hee | B\ S| DR LG RE) e S| S alengl )i
32 | 53620000 | 190:834 | 552:88 | 211:38|593:228 | £:524 | 235:57% t1R3 | 5321701 | .ac184 | 552:488 | €:033 | 252:3¢8 | R:099)1:83%
56 | 22¢.0000 | 193.9897 | 228, 219.361217.56 | 6.220 | 236.857 | 6.122 | 236.795 | 6.126 | 236.702 | 6.031 | 236,547 | a. 00| 16380
57 | 37a10000 | 19706538 | 53270 3:.35(221:86 | 62350 | 340.770 | Ac182 | 240:708 | €155 | 540415 | 6.030 [ 240.460 | Ao00 a38a
2a | 532:3000 | 20629139 32: 557132195430 | €:220 | Faazaes | ecias [ 3a0:79R | 21183 | 389:588 | $:939 | 3a0.a88 ] &. ool 1.6408
59 | 236.0000 | 204.3820 | 240.00 | 231.35|329:56 | 6920 | 248777 | 6.181 | 548.715 | 6e)da 2e8.62] | 60029 | 2e8.i6e | B.000|1.66)
60 | 240.0000 | 207.84h1 | 244,00 [ 235035533056 | 62219 | 552864 | 6.181 | 252.802 | As124 | 552.767 | 6.02R | 582:550 | @-000]1.6435
61 | 24¢.0000 | 211.3102 | can. 239.34 [237.56 | 6.219| 256,784 | 64181 | 256,721 | 6.123 | 256.626 | 6,027 | 256.468 | B.000(1.6443
65 | 5ea:000n [ 51427485 | 583100 |333:34122]: 6:219 | 760,868 | 6.1R0 | 240.805 | Ae123 zeol?so 6.026 | 260,55) | A 90| 12646
a3 | 25240000 | 21R.2384 | 5364- 287236 [265:55 | 1219 | Beairoo | 6a1n0 | Deaizze | al1op | 2eaied] | 6102w | 2eesdTe | 8lo00f fleas
64 | 25620000 | 521:7025 | 240% g3l.30 /06353 | L1219 | 2eRiAT] | Ac1a0 | 26RISDE | ell2e | 2661712 | 61085 | 2eAlSs as000|1.6485
és | 24020000 | 55521666 | 264. 255.34 1753055 | 6218 | 2720796 | 60180 | 2720932 | w121 | 272:436 | 6024 | 5720476 | m-000|1:6492
66 | 264.0 228.630 26R,0 259,33 [|257.5% 6,218 | 276,874 64179 | 2764810 6121 | 276,714 6,023 | 276,553 8.000]}.6508
&7 | 26820 552.094r | 570: 2630331261055 | 6.218 | 280.801 | 60179 | 280.737 | 6c120 | 5R0.640 | 62053 | 5800475 | Ro000|1c681s
en | 27200 235.5080 | S74. g57.331065.55 | ©.218 | SgelA7r | 60179 | 2841813 | 6120 | 2Ac.716 | 62022 | 284l554 | 820001116830
€9 | 2762 0f £39.0230 | 280,00 | 271.33/749:55 | 6.218 | 2RR.k0k | 60178 | 2801741 | #e119 | 28RIkus | 6:021 | 288.48) | R.000]1-6536
70 | 2r020000 | 24204871 | cnas 275033273.56 | 60217 | 292:880 | 6¢178 | 592.815 | Re119 | 5920717 | €030 | 552.554 | mo000]1.6856
71 | 284 265.9512 | 288,00 | 279.32[277.5¢ | 6.217 | 296.811 | €.178 | 296,745 | 6.118 | 296,667 | 6.020 | 296.486 | R.000]1.6556
72 | 288. 264944153 | 292+ 543132 5104 | a:317| 306:am) | 60177 | Zendiy | o:1ia | 3os:5ed 6.019 [ 300.555 | R.000|1.6570
£ |G e | S ARR AR | Bl BER) i B0 R Rl B e | aness e
75 | 300.0000 | 3895R074 | 304200 | 595135 (50328« | 6:517 | 312:R18 | aci77 | 12.783 | acii7 1398:280 | &:815 |395:388 | 6:89811-8258
76 | 304.0000 | 263.2717 | 308. 99.37 |297.54 | 6.216 | 316.887 | 6.176 | 316.821 | 6.116 | 316.721 | 6.016 | 316.555 | R.000]].6606
77 | 308:00 266.73%8 | 312+ 93:37 1300024 | 8:318] k6023 | &8 (3 9.751 | e:lle [ 320:68 6.015 | 320,490 | a.o00|iles ]
73 | 31520000 [ 573400 | 32000 | 311-31 |300:23 | S:5ie | 33aca5s | S:iie [328:%% | S:liz|3se-l23 | e.01% |32e.se5 | A.oa0|losees
A0 | 370.0000 | 27701281 | 3340 318231 (313083 | #2216 | 232:R02 | 60175 | 35320824 | 60118 | 3920726 | 62013 | 332,555 | m2000 126639
41 | 326.0000 | 280.592? | 328.00 | 319.31317.53 | 6.216 | 336,831 | 6.175 | 336,763 | 6.114 | 336,662 | 6,013 | 336,49« | A.000]1.6663
82 | 32820000 | 2Re.0563 | 330: 323:31 132183 | 82318 | 330805 | &c132 | 3a5:252 | aciie|3as:882 | o 3aolssg A2000 |}.6654
S| fieisen alisine | wkie dehllges) RS MR | BHDHCHE) RS Hbeg ) BT B ) aiees el
: : 351530 | s8¢ : : . . Ao :
85 | 34020000 | 2964486 | 3u4° 335030 (333083 | 62512 | 352:837 | 6s17a | 3922760 | ari13 [ 323:487 | €010 |328:232 | :000]1:68%3
A6 | Je6, 0 1297.9127 368, 339 A37.53 | 64215 | 356.897 | 64124 | 356,829 | 64112 | 356,726 | 6.009 | 356,555 R,000 6683
"7 | 348.0000 | 301.374R | 332 333:301331:23 | &:3 5| 3600840 | 60173 | 380-772 | AL ¢ |3 c66 6.009 | 360.497 | ”s000 (16687
i |Seians meHls | S | MRRUEEE ) G2 SOl Sl e | RO S| S e | acees e
R . K K . < K . - 3 K, K - . .
S0 | 36020000 | 31i.7691 64 s 355030 |353.52 | 6:514 | 372.900 (173 392:250 | L1108 | 355:500 | €:009 |3%8:432 | R:88311:8788
9 he o ON00 | 31%.2332 36A, 359,30 |357.52 6,216 | 376,844 6172 | 376,777 6.110 | 376.673 6,006 | 376,499 B.000 «6713
35 [ 36a:0000 | 31522373 | 3%3: 393:30 [301:82 | &:314| 3262965 | &:175 | 346:232 | &:11S 380.728 | 6.006 | 380.554 | RI000[l1-6722
93 | 372:0000 | 32201415 | 374 367:291363:52 | 6I214 | 3macaud | 61173 | 3841770 | 61100 | 3au.674 | 61005 | 3861300 | RL000 (116725
94 | 3760000 | 35516256 | 3a0. 371.29]369.52 | w213 | 3880903 | 64175 | 38.833 | 6.109 | 3s8.728 | 6.004 | 3R8.853 | Roo0n |1.6734
95 | 380.0000 | 32920897 | 3aqs 375.29|373:82 | o213 | 3920a51 | 60171 | 392.7R1 | 6:109 | 392.476 | 6.004 | 352.801 | R.000 |1.64737
96 | 384.0000 | 332.5538 | 388 379.29(377.51 | 6.213 ] 796.906 | 6.171 | 396.834 | 6.108 | 396.729 | 6.003 | 396,553 | R.000|1.6745
3% | 38420000 | 335:6178 | 3%5: 3a3:231381:81 | 822131 a58:885 | &a171 1 206:93% 1 &:1081208:739 ] 8:8 3 200.281 | B:008 |1:8748
SR | 392.0000 | 33954820 | 394. 387:29)3R6i81 | 62213 ]| 406090A | 60171 | 4062835 | 60107 | 4040729 | €.002 |406.852 | 82000 [1-6756
99 | 396.0000 | 342.9461 | 200+ 391.29|3R9.81 | 6.213]408.856 | 6.170 | 408,785 | 6.107 | 408.679 | 6,001 |408.502 | R.000|1.6759
100 ] 400.0000 | 346,4107 “0bo 395,29 393,51 Ae?13 ] 412,907 6,170 | 4172.R36 Ao 7]612.779 6,001 |412.552 R.000 6767
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o
INTERNAL S
3.00 MODULE N g
=
30,0 NEGRFE PRESSURE ANGLE TNTERNAL TNVOLUTE SPLINF i~
TABLE 19— DIMENSIONS FOP FLAT 00T SINF FIT o 3.00 SPLINE MODULE a =
2 . o MINTMUM EFFECTIVF CIRCULAR SPACE WIDTW = 4a.T1r2 E [¥p]
DE " =
MAXTMUM ACTUAL CTIRCULAR SPA WINTH AND M REMENT
NO. [*] DB MAJOR DFi MINOR ! n:wern'mns FOR Tgisnmcr cussemU FrE DRI Kt
OF PITCH BASE DIA FORM DIA PIN ECTCE
TEETH| DIA DIA MAX DIA MIN __.me_mr,_ DIA
€| 18.000 I2.588% 2.79 | 21.60] 1A.29 | 4.755 11.759 | @-7R0 | T1+825 | 4eRIAR] 11.920 | 4-RRZ | T2.07T | %750
7| gl.g000 1&:1ses 5080 | 2416 9:08 | 4l795| 1aizea | wi7el | [ai38g | 4isca| 1aleds | 4lmmé | 13lesn | Slo00
al 3al000 0.7846 | 2880 | 276 1.03 | 4.75R | 160R%6 | «i7R2 | 140565 | 4tr21| 172068 | 4en 17:232 | seio0n
| 27:9980| 23.3827 | 1@} s60| 2alsz | l757| laizer | el7a3 | 18c3ed | wIa23| JAlsan | 4imas | 181710 | Si3no
10 10000 25.380R | 3a:B 33160 | 27073 | 4i787| 210R05 | 4784 | 21.8Rs | 4iadi| 22:000 | «ca 22.186 | s.300
1 33.0 ge., 788 37.81 3646 30.65 4,758 | 24.596 4.TRE | 24,667 L.R2S | 24,77)- LeRR3 | 26,939 K.300
2| 3e. 1.1769 | 40.82 | 39160 33:50| 4i75a| 27.969 | w785 | 580037 | «er26 | 280136 | 4.R95 | 28.267 | s.300
3| 39. 33:7750 | 4318 42.60 | 36e54 | wi758| 301752 | «i7me | 300817 | «or27| 300012 | «ea9e | 31.067 | S:300
ol age 3643731 46.B 450601 39:80 | 4:759| 34054 | o787 | 360117 | 4cmPa| 34i210 | «eR9A | 34.363 | S:300
5 45, 38.9711 49.8. LR 6 L2 T 4,759 36.RAB) LoTRT | 3A.012 44RPQ | 37.003 44900 37,1683 S.300
6 4B 4] 45692 S52.83 Sle6 4544 4,760 1 40,107 . TRR | 40,168 R3O0 | 40,258 44901 40,407 S.300 ]
7] sl. 6401673 5.83 | 34060 | 4Resl | 42760| 42:920 | 4:7n8| 420980 | 4im3) | 43069 | 4:903| 43:216 | S:300 B
8| Bes i7654 | 6aiA3 | 87.60| s1:3a| 41760 c097 | 4i780| 482161 | 4ln3z| 481287 | <1904 | 45i&ls | 52400
9| 870 49:3636 | 61.83 | Role0| Bas3a | 4l761| 47:941 | 42790) «R.00¢ | 4sr35| 4Rt03R | 42005 | 48253 | S.R00
20| A0, 1.9615 | 64c8a | 3060 87036 | 4i761| 510148 | 42790 | 512210 | 4eR3% | S1.304 | 42907 | S1.458 | Se6n0
1| 63.00¢ 56,5596 | 67.86 | 66.60| 60.33) 4.761] S4.001 | 4.791] 54,063 | 4.n35]| S56.155 | «.908] 54.307 | s.600
2| s6. 57.1877 | 70%84 | e9:60] e3° 4.762] 570186 | 4,791 57.24B | 4«.R35 | §7.340 | 4:909 | §7:491 | s.600
3| SR sngm| mEE| )RR G san) DR seiG) DAk fedl) DR fgs) S
s | 758 2981 79.85 | 7.6 $2:85 | &:763) 2:8A5 | 41338 2547 | 4:B3L| 83:35R | 4:315| £2:312 | 2:89%
26 78 D 67.5500 B2. 8l.6 15.26 4,763 69,240 4.793 | 69.300 4.,A3IK| 69.39 4.914 | 69,56 s a
57 | al. 11aa) RS . Rac60 | 78.25 | @i763| 722518 | a17a3] $2:399 | 48351 §3:388 | 4:dla §::aud | 2:e80
8| 8ae 2.7461 AR+ A7.6 24| 61763 751259 | w.794 | 750320 | 4tmin | 75:410 | 4018 755560 | Sce00
9| are 75:3442 | 9l 90.60 | 8423 | 4i764| 781145 | 4l794 | 7RI205 | «inwo| 7ReP96 | 4i017| 7Ria45 | Be600
(] 90. 77.9423 9.8 93.6 ? 4,764] Bl.276 “,795 | R1.336 4eR&Y | R1,427 4,918 | B1,576 600
31 93 80,5404 97.R86 9646 90,27 4,764 ] Rs.168 4,795 1 A4L,228 LoRG2 | R4L.319 44919 | R4 46R 5600
32| 96e as.i‘im 00286 | 9960 | 93251 | 4i764| B7.200 | 4-798 | 72351 | 4cmas | arcasl | 4ce2a | aviesy | a:5ne
2| disee) mide | ME | ageed) cedh) D) SR DS dn ) DAL i) D) Sedm ) S
K . - . S . - R - [
35 | 105, 5029377 | 109.86 | 108:60 | 102270 | 21765 | 942305 | 4797 | 9acdes | 4chas | 9ac32e | 41955 921852 | 2:698
36 08 3.5307 12.8 1.6 05,19 4,765} 99,313 4,797 ] 99.1376 4o RO 99.464 4,924 | 99 s s [:14)
37 { 111. «g:; 8B | 115:8 %ais 08218 | 4:769(102:221 | 797 [j0s:281 | asnes [108:375 | 42928 n§Z§;? 1600
Al 116. 98:7269 | 118.8 7.60 | 111218 | 4176611052353 | 4l79% |[106.383 | «oned [106:474 | 4956 [105.625 | 2:eno
9| 117e 101.3350 | 121.8 20460 | 114:17 | 41766 ]108.23% | «.798 [108.295 | 4.4k [10R:3R6 | 4.927 |10R.537 | 5600
«0 | 1204 103.3230 | 1240h 23.60 | 117017 | 40766 (1112331 | 4079R (1110392 | 4ia7 [111+4R3 | 42927 [111.634 | Ber00
o1 | 123, 6.5211 27.87 | 126.60 | 120416 | 4,766 |114.267 | 4,799 [114.308 | 4.847[116.390 | 4,928 |114.550 | 5.60
4 26, s1192 30.88 296 23016 | 4:767[117:539 | 42790 [117:200 | 4cman [133:201 | 42958 |}15:2a3 | 2:%8
S| (e it | Rl | b M) Dnleni | D hacls | BRG] | SIS Nenttes | B
%5 5+000C 6:315¢ 39.88 3R.& 52019 | 4:787|184:3¢R | <:a80 |152:530 | 4cRad [122:831 | 4:93L1183:851 | 2:68
46 [ 138 9.5115 | 142.88 | 141.60 | 135.14 | 4.767{129.352 | 4.R00 |129.413 | «.250 [129.505 | 4.93 9.658 | =600
7 | 1410 22; 96 | 145.88 | 144ek 3ac1a | 41764 [132:277 | <iao) (1325333 | 4insp [135:231 | 4:933(130:580 | =:60
S| gt | e ER | W) BIRISERY | D | e | dlthdee | B
- - R - - - y &
50 | 150, 3:3037 | 128:R3 | 123:88 1 144114 174R [121:55 | 4103 a1:330 | &:R3 a9 | &:3321135:2%% | 2:&0
S1 53 32.5019 57.8 S6,.6 50.13 4,76R 144,296 4 A02 144,356 | 4,852 [1446,469 Lo G4 460" 0
82 | 136« 32:3080 | 120:89 | 135:80118%:13 41760 [147:507 | 4taos [147:235 | ancs [leyoens | 41333 [1es:893 | 2:40
S| e et | (e | el el IR AECH ) DB | SR s | fusg skl | S8
" . &
85 | 165 2:8362 | 185:83 | 16R:80 | 122:13 | £:7831122:338 | 4:283 |ig2:43¢ thas [182:388 | £:338 [132:8%3 | 2:89
56 | 168.0 5.4923 | 172.89 | 171.60 | 165.12 | 4.769]159.376 | «.R03 [159.439 | 4.855 |159.532 | 4.94 +6RR &
3 71.0 482090 st 74260 | 1684 41769 [162:314 | 42r0a 2377 | 4.RSS 1273 | @349 [182:855 | 2:809
a | {7620 50.68 78:9 7760 | 1710 4.770 1652380 | «in0s [1652443 | «iaS8 (1651537 | <94l 2653 | arenon
59 | 1770 53.2865 | 1R1.9 R0.60 | 1747 4770 1168.320 | «la0a [16823R3 | 41284 [16R.477 | 4e042 [168:634 | Seen0
€0 | 180.0 55.8R4 8419 83.60 | 1775 4,770 |171.3R3 | 40805 [1712446 | 4856 [171.56] | 42943 [171.698 | ©.600
61 R3. SA,.4826 B7.9 RALAO B80. 4,77 76.32% L oR05 174,389 4eRST |1 7448 & T4 64 S.60
&2 | 184, 61.0807 | 19029 A9.60 | 183+ 41770 |177:387 | 4taos 1772290 | achcy |175:882 | &:343 [174:568 | S:e00 126
2| |g2igene | deatetng | deieh | VIR | MECle | e igRI | DASENARISR | BiSenaniins | fisaghabielr | Sidp) Al
65 | 195, 68.8750 | 199:9 9R.60 | 192010 | «l77 81335 | «oR0e [1RA2300 | 4snoh [1Re.a9s | acees liaases 2:800 :327
66 | 198 71.4730 | 202.91 | 201.60 | 195.10 | 4.771|188.146 | «.m06 188, " AR, . .
&7 | 201+ 7420711 0529 204460 | 198+ o177 1970098 | 2cape [187:354 | 4:RS3 1157205 | 4:27 [185:470 1 £:888 R332
68 | 2044 76.6692 | 208:91 | 207.60 | 201+ 4.771 |1940151 | 40807 [1942216 | «onko (1940313 | 4so¢a J194cs 62000 1.a333
69 07 719.2673 11.9 21046 204, 4,77 97.100 4oR0O7 197,165 4.R60 {197,263 4Le9% 97425 6,000 «R301
70 | 210.0000 | 181.8653 | 214.91 | 213.60 | 207.09 | 4772 |200.155 | 42807 [700.220 | 4.R60 [200251R | 42949 |200.681 | €000 265
71 | 213, 4.66% | 217.9 216.60 | 210,00 | 4,772 |203.106 | 4.807 [203.171 | 4.861 [203.269 | 4.950 |[P03.43 .000
72 | 216, ooe1e | 32419 15:8 13:00 | 4177513082159 | <:80a [30a-52s | 4cnc) [B0as353 | 41839 [892:432 81090 s
73 | 219. 96594 | 223:9 22.60 | 216.09 | 4.772 [209:111 | «-roR [209:177 | <862 [209:2%5 295] 309:438 | 6:000 35
74 | 332¢ 2:2876 | 256.9 55546 19.00 | 40772 1212.163 | 4.n0m [2125228 | 4«ca6? [212:927 | 40952 [512:491 | asoan 29
75 | 2552 94,8557 | 229.9 2R.60 | 222,09 | 4772 |215.116 | 4 R0R [215.182 | 4crk? [p18.2R0 | 42985 (515044 | Kob0n 10
76 | 228 197.4538 | 232.9 31.60 | 225.00 | 4.773|218.166 | 4«.809 j218.2 4.863 [218.331 | 4.95 oo 3
77 | 831 020519 23329 4o §f:”“ 4177 5212 2] | oimog 237:387 | aches BaT:338 | 4:332 [2a8:c2% | &:80¢ 8
? 34, Ce8499 | 238,.9 6 «08 | 4,773 [224.16 4,809 gza.f 6 | 4eR63 [224.335 | 4,954 [224.500 6,00 7
79 | 237+ 522480 | 241.9 400 34008 | 40773 (2270125 | 4-809 [557:191 | 4ches [557:351 | «.aBs [557°256 200 &
Ao | 540: 207.84k1 | 244:9 43,60 | 237,08 | 40773 (2300173 | 41810 [$30:239 | 4inés [2302339 | 41932 |530.504 <00 50
81 | 263, 210.4402 | 247.92 | 246.60 | 200,08 | 4,773 (233,129 | 4.210 1233.196 | 4.R65 [233.20 R
82 | 246. 21300422 | 530192 | 249160 | 243108 | 41773 [5382176 | anl0 Baaczas | esRes [pan3es | oro5e [B32cesh | &-00 33
83 | 245: 2i3ieeds | 253092 | 252160 | fus: 41772 13390133 | 4210 20.;2 4:865 12390300 | 41957 [2390a6k | 6.00 3
. . : . .
8s | 535, s10:8308 | 228195 | 222:80 | 543-98 Go330|5482137 | aoR)) [ag:502 | 41386 1842:3eh | 4032 sag:238 | 2:00 é?
86 | 258 23,4366 | 262.93 | 261.60 | 255.08 | 4.774 [248.18]1 | 4.R11 [pen.248 | 4.nee [Pes.369 | o
A7 | 28l. 222:03%8 | 362:93 | 361:80 | 33R:08 | 4:774124%: al | acal} BaT:Z0n | 4:ReS BeT:369 | ©:333 2atare | S:09
88 | 264e 528.6307 | 268.93 | 267.60 | 261.07 | 4I774 [o54l18a | 4lAl1 (2540251 | 4laey [3841352 | 4ide0 [5341520 | &son
89 | 267+ 31,2288 | 271.93 | 270060 | 26ac07 | 41774 15870104 | 4cniz [237:512 | acne7 2270313 | <.960 [527:281 | As0h
90 | 2700 233.8260 | 276.93 | 273.60 | 267.07 | 41775 |260.1R7 | 4.R12 [260:254 | 4.ner [260.355 | 4.96] |560.524 | &-000
91 | 273, 23604269 | 277.93 | 276.60 | 270.07 | «.775]263.168 | «.R12 [763.215 | 4.R6R [263.317 | 4.9 .
92 | 276. 53910530 | 240:93 | 279160 | 573107 | 41772 [S60:180 | 4tA1s fenc3s3 | 488 1282:317 | 41382 Pea-557 | S:008
93 | 579. 241.6211 | 283,93 | 282.60 | 276207 | 41778 1569:151 | «tR1? [569:310 | 4-ReS [269:321 | 4065 [566-400 | €008
94 | 2a2e 244.2152 | 286.93 | 25160 | 279:07 | <778 15720181 | «on 372259 | s:m69 3720361 | 42963 15721531 | 61000
a5 | 285, 266.8172 | 2R9.94 | 2rRR.60 | 282207 | 41778 1375016 | «2R13 5750522 | 4cres 5751354 | 4964 1575°25 <000
96 | 288. 249.4153 | 292.94 | 291.60 | 285,07 | 4.775 |278.194 | 4.r13 270,262 | 4.870 |p7R 364 | 4. .
97 | 291+ sz.oi . | 295.94 43469 8RIn7 | 4.775 |281.157 | 4.A13 781:%2‘5 4tR70 [5R1:3%8 | 4ooae 1B819:330 &:008
98 Qb y S4.6115 29R .94 97+ 6 1.07 4,776 [2R4.196 4, R14 [P84,266 4.RT0 2RL.IET 4965 PR4.537 A,000
99 | 297. 257.209% 301.94 300.60 | 294.07 | 4,774 |287.160 4 R14 [287,228 | 4.R7] [PR7.331 44966 [2R7,.502 60000
100 | 3000 259,8076 | 304.96 | 303160 | 297007 | 41776 {290.198 | 4snls [590:267 | 4oa71 [590.3R0 | 4c06e [S90:241 | 08
38

Full document details: SAE ANSIB92.2M


http://www.avadocuments.com/doc/sae-ansib92-2m
http://www.avadocuments.com/doc/sae-ansib92-2m

o)
=
EXTERNAL T
3.00 MODULE g’
30,0 DEGRFF PRESSURF ANGLE EXTERNAL INVOLUTE SPLINF : E
TABLE 20 NIMENSINNS FOk FLAT P00T SIDE FIT o 3.00 SPLINF MODULE w <
| Sv
MAXTMUM EFFECTIVE CIRCULAR TOOTH THICKNESS = 4,712 E e
z DEE DIE
MINIMUM ACTUAL CIRCULAR TOOTH THICKN AND MEASURFMENT @
NO. D DB MAJOR DFE | MINOR ! - QOVFR PINS FOR rot.rgsncgsguss EASURFhE DRE = e
OF PITCH BASE DIA FORM | DIA an h &h 7h PIN  |FARTORS
TEETH| DI DIA MAX DIA MIN _[SWIN MRE SMIN MRE SMIN MRE SMIN MRE DIA 3]
~ 18.0000 15.5R83% 21.00 15.K9 13.21 LohTN 1918 4 4,645 31.RA9 4aR07 31 JRGH 4,543 1,77 R.00 71 O
7| 21.0000 | 18I18&s 2600 | 1alenl| 16020 | wie69 | 330197 4idas | 330167 | scmon| 330131 | 4240 | 3sceed | 5220011 5:3
Al 24,0000 | 20.7846 27.00 | 21.33| 19.20 | aceko | 35:977| 4s643 5.945 | 4.603| 35.R96 | 4I53R | 35lal4 | 7-700|109@S>
ol 27.0000 | 23.3R27 30.00 | 26:22| 22.19 | «i668 | 38550 | 4neas 8.526 | 4.602| 38.476 4:536 | 38:393 | 70100[1.2585
10| 30.0000 | 25.3r0R 33.00 | 27.13] 25.19 | 4ih6R | 41,100 | 4.6al | &l.0k6 | 42601] &1o011 | 41834 | 203325 | Acr90]i:53082
1n 33.0000 28,57RAR 36,00 30.05| 2R.19 Lah67 43,761 4ehal 43,725 4./00 43.671 4,532 43, 67 « 3250
12 36.0000 31.1769 9,00 32.99] 31.1R bobhT 47,180 ﬁ:h?‘? 474,143 h:g‘?ﬂ 47,087 4,530 ﬁg.ggl{ 6.788 .gb‘.’
2| 2gRE | G| s e whe | D) BB DR b D33 Gn) D) ) Ll
. : : : 3 . ¢ s051 | &l 130
15| 45.0000 | 38.9711 4R100 | L1:a7| 40l18 | Goeee | Saceeg | 4te37 | 2a:516 | <icoe| 22:145 0:332 2.9 ara0d:2%s
16 «R.0000 4] .9692 51.00 G . He | 43,17 4,665 58.237 La.h37 58,196 L0594 S8. “.524 «032 454
17| s1:0000 | 4asin?3 54,00 | «7.81| 46s17 cehe | aTi830 | @3l | 25:838 | 4-83% 201473 | 483 081 6230014282
o] G| ) GER| s ety DR Gl DR shie) e g | S| S S
S7. - . 3. - H7.0 S 4 864 & L79
20 | 40,0000 | 5113615 | 43700 | 3Al7a| 98116 | «leee | 700206 | 4teds | F4:332 | L0235 $8:721 | 4:213 | 46-B&s | &-30¢ 633
21 63.0 54,5596 66,00 59,73 | SR, 16 bLobhA3 7134126 “ah0 73,081 44590 73.01% 4,517 72.905% 6300 4971
22 66,0 57.1577 69,00 62.71 16 L6633 76,373 bohVG 76.279 4.SRO 76.213 b.glﬂ 6.101 6.3 .5088
2| e | | | R s EE RG] Rl S ) fne) ) SO
4 . 0 35° Se . . « b6 - RZ e . - - - I
25| 75.000 6429519 78:00 | 712a7| 70218 | 41662 | ASi16a | asAi3 | Ae.ioa | «cch7| Ascaas | 4213 | BL:lll| &-3 15255
26 78.00 67,5500 Bl,.00 Te.66] 73.15 b 662 R7.530 4Loh32 B7.484 4o586 R7.,413 4,511 7.296 (-39 «5565
27 Al.00 70.14R}) R4, 00 T77.65| 76.15 44662 50.39 4.63] 367 4.586 90,276 4,510 0.158 L3S +«5589
28 | 8400 721766 A7.00 | Bo.k4| 79015 | «.6h) | 931543 4i631 | 930495 | 4.88S | 93:624 | «s209 304 | €5 25663
29| arso00 754 364 90,00 | B3.63| R2015 | 4.6h1 | 96.418| 4231 | 9ae347 | 4eSha 82296 | 4:308 [ 361176 | 6l L568%
30| 90.00 77.9423 | 93.00 | B&le2] ASI14 | «l661 | 99.553| 4ck30 | 9asses | «ilas 2432 | @507 | 99i311 | e 8752
31 93.00 80.5404 96,00 A9,.62 | BBR,14 b,66] 02.434 40”30 07.386 4,583 02.313 4,506 2.191 6,000 «5772
32| 96200 #3.]3R4 99.00 | 92.61 91,16 | 4.660 | 105,563 | 4.629 | 106.514 | «.883 ! j0504a 42505 | 105.317 | 6. -3831
33| 99.00 a5:%365 | 102000 <60 96l1a | aleno | 1082451 | 40836 | 1080402 | 4.582 | 1082328 | 4-804 8.206 | 60 +8850
3% | 102200 BB, 3306 | 105,00 | 9RI60| 97.16 | «.kk0 | 111.572| 40629 | 1110825 | «icai | 1112447 | 40803 1e322 | 6. +5903
35 | 105.00 90,9377 | 10R.00 | 101.59[100.16 | «.6A0 | 114,466 | 4sh?R | 1140416 | 4o2a] | 11430l | 4802 | 1142215 | € 1592
3 08.0000 | 93.5307 1.00 | 106.991103.13 | 4.660 | 117.579] «.628 7.629 | 4.8 17,45 4.501 7.327 | 6 5968
3% [ 177:0000 | 9a:i3na 14:00 | 103:28 (102213 | 4888 | 135:320 | 4:825 13:383 | 4:2R% 202333 4:509 o!gza 6. <5984
3R | 11420000 | 98.75s0 17:00 <58 109013 | 40659 | 1232584 | 4.k37 | 1230835 | 4579 | 1230488 | «2499 | 1232550 | 62 <8027
39 | 117.0000 | 101+3550 20,00 | 113871112013 | 42659 | 1260492 | 41627 | 1240440 | «2579 | 156033 | 4ca98 %.235 | as 16042
40 | 12020000 | 10329230 23.00 | 116267 (115013 | 42659 | 1292562 | «is3e [ 1290841 | «237a| 1595463 | 42497 | 1592532 | a- <6082
4] 23 06,5211 ©.00 19.56 [11R,13 4,658 32.5%02 4,626 372.451 4577 2.373 4,496 324,242 6.00 «6096
w2 | 126: 09.1192 85:00 | 133:38 [155:12 | 4:%38 35.6808 | 4ck26 | 135.5 «.877 Siae7 | 4cade | 1352537 :0081:8133
«3 1] 129¢ 11.7173 32.00 | 125.55 124212 | <658 | 13R.512 | 4.625 | 1380460 | 4.576 | 138038 4o095 | 1380249 | 6.000| 106145
«s | 1320 1423154 35.00 BLG81127.12 | ©.65R | 181,403 | 4.625 | 141.55]1 | 4.576 | 141.47 4,694 | 141,339 | 6.000| 1.6178
45 | 1350 169176 38,00 | 131,55 |130.12 | «ihBR | 144,521 o625 | 144 abR | 40575 | 1ess38 40493 | 144.256 | #.000] 1.6190
6 3R 9.511% 41,00 34.%6 133,12 44057 47 A0R Loh20 47,555 46,575 G4T.4T7% 4,4 4T e36) 6,000 6221
47 | 14100 13:5888 | tal:08 Se|136:15 | <1657 | 150:630 | 4434 | 18q-a7e | 4272 ) 14a:4%e | 4:433 187:361 +000{ 16232
48 | 144s 2447077 | 147.00 | 160256 [139:12 | 42657 | 1530412 4eh24 | 183550 | «o874{ 183:678 | 4n49i 3.3¢3| 6.000| 1.6281
45 | 1474 27,3057 | 150.00 | 163,56 [142:11 | o657 | 1562537 | 4ek23 | 1540aR3 | 4e873| 1862402 4.490 | 1562266 | 6.000f 1.627
S0 | 150+ 29.9078 | 153.00 | 1644283 [148011 | 4cR87 [ 189147« | 40423 9:562 | 4.573| 159.4R1 | 4«4 §9.944 | &€l000| 16398
51| 153. 32,5019 | 156,00 | 149.53 168,11 | 4.656 | 162,56 | 4,623 ] 162,689 | 4.572| 162,408 | «.489| 162.271| e.000| 1.6308
52 | 156, 35,1000 | 159,00 | 152.53|151.11 | 4.656 | 165,620 | 4e623 ]| 165.565 | 42572 | 165:483 | 4caBal 165:346| 6c000] 16332
53 | 189. 37.69R0 2:00 | 1381531156211 | 41696 | 181050 | 4i632 | 168.495 | 42575 882413 | 41487 168.27 6€.000] 1.6342
8% | 162+ 40.2941 65.00 | 15R:52 (167211 | «l6nk | 1710824 | 4e622 | 171:56R | 4ce?i] 17100 4.486 | 171.3647| €000 16365
55 &5 L2.R942 6#8.00 6€1.52 160,11 4. H5A T4 .554 L.622 T4.501 4571 bLoetlB b,L86 T4e279 6£.000} 1.6373
56 | 168. 45,4923 71.00 | 164.52 [163. o656 | 177,627 4.621 ] 177.571 | «. 7.487 | 4.485] 177.308| 6.000 395
g7 | I71. 4810903 74200 | 167:23 [184:18 | 4:628 | 1A3:823 | &:631 | 133888 | 4:838 Zg.aaz 4Bl olgag £:000| 1-640
SR The 50.6884 77.00 70,51 |148,10 44655 R3.630 Geh?] fI.574 40569 83,489 4,483 334 £.000]| 1.6424
59| 177, 23:286% | 189-00 | 173.511172,10 | 4a65s | 1R6.0a7 | 4es2] | 1RAIS)1 | 60560 | 1A6L426 | 42483 §.285 | 6.000| 16431
&0 | 104 851 AR4k R3.00 | 17A.51 [175110 | 4.658 | 189,632 | 4eh20 | 189.826 | 4eSeR | 189:491 | 4o482 | 1R9.34 €0000] 1:6650
61 | 183.000 58,4826 | 186,00 | 179.51 [178.10 | .655 | 192,572 | ©.620 | 192.515 | «.568| 192.430 | «.481] 192.287 | 6.000] 1.6458
&2 | 184200 61,0807 | 189,00 | 182051 |18)210 | 4.k54 | 1952835 | 4.650 1951578 | cisen| 19506 42481 | 195.349 | «s000] 106476
63 | 189:00 63.678R | 192.00 | 185.50 184410 | 4684 | 1982576 | 42619 | 19a:816 | 42867 1984 40480 8.290 | 6.000| 126483
6% | 192200 66,2769 | 195,00 | 1BR.50 |187.10 | 4.656 | 201.637 | 4.619 | 201.6R0 | 4.5&7 <48 | 4.479)] 201.350 | 6.000| 1.6493
45 | 195000 6R.R750 | 198.00 | 191.50 (190410 | 42654 | 20426R1 | 4-816 | 504523 | aweSan | S0acade | 4ca?9| 5062282 | 6000 1 6506
66 | 198.000 71,4730 | 201,00 |194.50193.09 | 4,656 | 207.640 | 44,679 | 207.982 | 4566 207.495 | «.678| 207.350 | 6.000| 1.6522
&7 | 2012000 76,0711 | 204.00 | 197.50 |196209 | «shS4 210:584 | aldln | 2101526 | 4i36R | 210043 “«la7? 0:294 | &.000| 1:6528
6R 04.000 6692 207,00 | 200.50 <09 4,653 | 213,042 G4.61R | 213,5R3 4,565 ] 213.4 4,477 3,350 ~.000] 1.6543
%9 | 207,000 79.2673 | 210,00 | 203250 202:09 | 4.633 | 216.888 | 4ik1n 2184230 | 4.565| 218.642 | 4e76 | 216,29 6.000] 16549
70 | 21000000 | 18108653 | 213100 | 204:29 305209 | 42683 | 519064a | 4-ain | 21985 | 42262 | 51974 s.476 | 319258 €.000] 16564
71 1213.0000 1844463 | 216,00 | 209.49 [20R.00 | 4.653 | 222.502 | «.617 | 222.533 | 4.S66 | 222,066 | 6.475 | 222.297 | 6.000]1.6569
72 | 214.0000 |187:0615 | 219: 212.491211.09 | 40653 | 255,665 | 4,617 | 225,586 | 4.564 | 225,498 | 4c474 | 2254350 | €-000] 1.6583
73| 219.0000 | 1R9.659& | 2221 215049 1216.09 | 4,653 | 228.595 | 4,617 | 2280536 | 4.563 | 258e407 | 4cavs | 228.298 | e-000| 1.658a
74 | 222.0000 .257¢ | 2268 218.491217.09 | 4653 | 231,607 | 4.617 | 531588 | 4.963| 5310499 | 4.a73 | 231:350 | e-000] 16601
75 | 225.0000 | 194.A557 | 228,00 | 221.49{220.08 | 4652 | 2342598 | 4614 | 2342638 | 496> | 536c4a9 | 4c672 | 534300 2000{ 1.6606
76 Szﬁ. 000 97,653R 231. 224,49 |?223.08 A.GGZ 237668 416 | 237,489 4,562 | 237,499 L b2 37.350 6,00 «6619
77 | 231.0000 {200:05819 | 234s 227.49[226.08 | 4.652 | 2402601 | 4261k | 5402561 | 42362 | 5400451 4ie7l | 2800361 | 62000| 106624
78 | 234.0000 02.6499 | 237. 230,48 |226.0R 4652 | 243.650 40616 | 243,590 40561 | 263,500 Lokl 43,369 6€.00 «6635
79 537. 000 0S.2680 | 240. 233,48 [232.0R8 +65 206,604 | 4.K15 | 24R.563 | 4.56) 46, «.673 ae.gos 6.00 <6640
R0 | 24020000 | 207.R4n) | 243. 23504R [235.08 | 4,657 | 249.r52 | 6inls | 2402891 | 4i861 | 545:500 | 42469 | 249.3¢5 | £:000]|1.665)
Al | 263.0000 [210.4462 | 246400 | 239.4R 1238.08 | 4,652 | 252.606 | 4.615 | 252.565 | 4.560 | 252.456 | 4.069 | 252.302 | w.000]1.6656
82 | 245.0000 |213:0422 | 249. 242.6R 241,08 | 42651 | 265,653 | 4.61S | 2550692 | 4sdan | 5850501 | 4.46R | 2850348 | 62000)1-6666
R3 | 249.0000 |215:6403 | 252. 745 4R [566008 | 4ok 258.608 | 4.515 | P5AC54R | 4.559 | 288,456 | 4c46B | 2580303 | 6.000|1.6671
8% | 252.0000 | 218.238% | 255. 26AL64R 267,08 | 4.h5] | 361:654 | 4ihla | 5612893 | 42830 | 581501 | 4.467 | 5612348 | #:2000]1-6681
A5 | 255.0000 |220,R3A% | 253,00 | 7S1.4R [750007 | 4.651 | P04chll | 44616 | 2640550 | 4.959 | 2huca57 | 4.467 | 3642304 | fo0n0]1.6685
A6 | 268.0000 [223,6346 | 261.00 | 256,48 [253.07 | 4.65) | 267.65%6 | 4.616 | 267.594 | w.558 | 267.502 | 4.466 | 267.368 | 6.000]1.6698
37 | 241:0000 | 55820326 | 2ass00 | 537:4R [29as07 | athal | 330:615 | 4cala | 2%0:22% | 23R | 2500208 | c:es8|3%0:362 | £:93911:6838
AR | 26,0000 |228.6307 | 267.00 | 260.47 [259207 | 4c681 | 2730657 | 4en13 | 5730895 | 4«icse | 5730502 | «c468 2732367 s000|1.6708
A9 | 267.0000 |231:22ar | 270:00 | 263047 [5R7.07 2650 | 276615 | 42613 | 2742653 | 42687 | 3762460 | 4664 | 2762305 s000|1:6712
90 | 270.0000 |233;8240 | 273000 | 26h.47 |265.07 | «ck80 | 379:68R | 41h13 | 579:89a | «.e87 | 579:502 | 4cees | 5795347 | 6c000|16721
91 | 273.0000 1236,4249 | 276.00 | 269.47 [26R.07 | «.650 | 22,617 | 4.613 | 7287.555 | 4.557 | 282.461 | 4.063 | 282,305 | 6.000}{1.6725
52 | 27620000 [239.0530 | 579.00 | 272:47 |2710 «c650 | 2850659 | 4013 | 2850896 | 458k | 2850503 | 4c463 | 851346 | Re000]}e6733
S3 1 279.0000 [241.621]1 | 2R2.00 | 278,47 [274. 4.650 | 288,619 | 4.K12 | 2RR.E56 | 4.556 | 28B,462 | 4.462 | 288,30 6.000]1.6737
94 | 2R2.0000 |264.2192 | 285,00 | 2781471277207 | 4c630 | 291chn0 | 42m15 | 5912097 | «cSBe | 591:203 | 4cae? | So1e 6200016745
S5 | 2R5.0000 |246.A172 | 2RR.00 | 2R1.47 [PR0.06 | 4,650 | 294,621 | 4.612 | P94.85R | 4585 | 294e463 | 4ce6] | 2942306 | #2000]1.6768
96 | 2RB.0000 [249.41593 | 291,00 | 284.47 [283.06 | «.649 | 297.6 4,612 | 297.598 | 4.555 | 297.503 | 4.46 7.345 | 6.000}1.675
35 | 55310088 52.01% $54:00 | 287247 (582106 | 41823 [300:05) | 4:813 | Reeao8 | 4:322 | 535:2%2 a!ag 00302 | 2:0991}1:8728
b i et SR R R R A R s R R IR
. . 06 bobl9 624 bob 0 ) 3
100 | 30010000 |259:R074 | 303l00 |29a:47 [5o5i0a | 4:Rad | 051625 | 2:61) 1306:288 | £:834 | 305:483 | 40428 1305:328 | 2:88911:837
39

Full document details: SAE ANSIB92.2M


http://www.avadocuments.com/doc/sae-ansib92-2m
http://www.avadocuments.com/doc/sae-ansib92-2m

