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1.0 PURPOSE

This John C. Stennis Space Center (SSC) standard (SSTD) specifies the shop tolerances for the
use of the designer or for shop use when no tolerances are specified on a drawing.

2.0 APPLICIBILITY
a. Tolerances specified on a drawing shall have precedence over tolerances in this SSTD.

b. For unspecified tolerances, the shop supervisor shall be responsible for using tolerances
in compliance with this SSTD.

3.0 REFERENCES

All references are assumed to be the latest version unless otherwise indicated.
ANSI B46.1, Surface Texture, Surface Roughness, Waviness and Lay

ANSI Y14.5, Dimensions and Tolerancing

FED-STD-H-28/2, Screw-Thread Standards for Federal Services Section 2 Unified Inch Screw-
Thread-UN and UNR Thread Forms

SPR 1440.1, SSC Records Management Program Requirements

SSTD-8070-0005-CONFIG, SSC Preparation, Review, Approval, and Release of SSC Standards

4.0 RESPONSIBILITIES

a. Users of this SSTD shall comply with its requirements, ensure use of the correct version
of this Standard and the documents it references, and inform the appropriate organization
of needed changes in accordance with SSC Standard SSTD-8070-0005-CONFIG.

b. Responsibilities for the use and control of this SSTD and for the review and approval of

revisions or cancellation of this Standard shall be as specified in SSTD-8070-0005-
CONFIG and the applicable documents referenced therein.
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5.0 GENERAL
5.1 Dimensioning and Tolerance
a. Interpretation of dimensions and tolerances shall be in accordance with
ANSI Y14.5 and as supplemented herein.
b. Parts exceeding tolerance limits to any degree, regardless of magnitude, shall not

be considered as meeting drawing requirements.

C. When linear tolerances are not given, the following shall apply:
DIMENSION ALLOWABLE
TOLERANCE
No fractional or decimal + 1/8”
Fractional +1/16”
One decimal place +.030”
Two decimal places +.020”
Three decimal places +.010”

5.2 Dimensions

5.2.1 Dimensions and Finishes
Measurement of dimensions and tolerances include applied metallic finishes such
as electroplate, immersion plate, etc. and also include inorganic finishes such as
anodic treatment, metal coloring, localizing and chromate treatment.
Measurements do not include applied organic finishes such as paints, varnishes,
enamels, phosphates, etc.

5.2.2 Dimensions Reference
Dimensions marked “Reference” are not to be used for inspection purposes.

5.2.3 Dimension Reference Temperature
All dimensions are expressed in inches at the international standard reference

temperature of 20°C (68°F). The manufacturer is responsible for making the
necessary conversion for temperature variation.
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5.3

5.4

5.5

5.6

5.7

5.2.4 Machine Setting Dimensions
Four or five place decimal dimensions without tolerance are used as machine
setting dimensions for precise machining such as jig bore work, gear cutting, and
for data dimensions such as gear Ditch center lines, screw Ditch diameters, and
similar applications. Such dimensions are not for inspection purposes.
Tolerances, Material

When standard raw material cross-sections are specified without tolerances on the
drawing, the tolerances referenced in the material specification shall apply.

Countersinks and Counterbores

Countersink or counterbore diameter shall be concentric within .005 inch to the hole
diameter.

Threads

Screw thread form shall meet the requirement of FED-STD H-28/2. All threads are right
hand unless otherwise specified.

Surface Roughness
a. Interpretation of finish symbols such as 16/ and 63/ shall be in accordance with
ANSI B46.1. The finish symbol indicates that material must be allowed for

machining to the specified roughness.

b. When a surface is produced by other methods such as casting, forging, and
broaching, the finish is indicated with added notes such as follows:

5&0/ as cast 25&/ as forged

Spot Face

A spot face is a round flat surface (usually around a clearance hole) machined on a
finished or unfinished surface in a plane perpendicular to the axis of a hold through the
“spot”. The “spot” can be an accurate or an approximate diameter as specified.
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58  Welding
a. All weld splatter shall be removed.
b. High spots and irregularities shall be within the finish requirements specified for
the weld.
C. Contrasting surface appearance on the area adjacent to welds shall be acceptable.
59  Notes

The figures in this document are used for illustration only, and may be over-detailed or
incomplete.

6.0 MEASUREMENTS
6.1 Linear Dimensions
a. Measurements

Linear dimensions locating features from an edge are measured from the
extremity of the edge.

o r 4
»
o e ea B L
dwe
b. Irregularities Of Cut-offs

The cut-off on the edge of a part shall not vary from the plane shown on the
drawing by more than the tolerance “Y”. Tolerance “Y” must not cause overall
dimension to exceed its tolerance.

RELEASED - Printed documents may be obsolete; validate prior to use.



Stennis SSTD-8070-0098-SHOP Basic

Standard Number Rev.

Effective Date: February 24, 2012

Review Date: February 24, 2017

Page 9 of 40
Responsible Office: CO Operations and Maintenance Division
SUBJECT: Machine Shop Tolerances
7 PART
i
§ d : e i 1
A ) : !
| lay > ey o -y
Thickness of Material Dimension Tolerance “Y”
Up to & including .125 Up to & including 17 .010
Over 17 .010”/In. of “A” but not to exceed .30

6.2 Relation Of Linear Tolerance And Angularity Tolerance

Irregularities in the perimeter of the finished part will be permitted provided all points on
its outer edges are within dimensional tolerances, except when restricted by the
requirements of Section 6.1. (See Figure 1)
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7.0

7.1

7.2

7.3

7.4

BORED HOLES, ALINGMENT AND SQUARENESS
Tolerances

Table 1 gives the tolerances which apply to alignment, squareness and out-of-round holes
having a total diameter tolerance of .002” or less.

Total Indicator Run-out (TIR)

The total run-out of precision holes delineated in line with other precision holes, and the
squareness of these holes in relation to other precision holes or machined surfaces shall
be within the values shown in Table 1. (See Figure 2)

Out Of Roundness

The out of roundness of precision holes shall not exceed the tolerance of the hole
diameter. (See Figure 2)

Alignment

The alignment of precision holes delineated in line with other precision holes shall be
measured in terms of TIR.

Figure 2
D = D
21 B 24 21 ‘
2 1l B 18—
Fri _lALiQNMiNY T‘f*’%__g
f ZK(\ b o
i ot SQUARENE 33
DB oy
: Z— O

Z oo sw?nenesﬁ.
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Table 1
Distance A Total Run-out (TIR) Squareness Tolerance Z for
between BoresB & C Precision Bored Holes
) ) , For D =1” or less
Up to & including 12 .001 For 7 = 0005
Over 12” including 18” .002 For D = over 1”
Over 18” .003 For Z = .0005” per inch of D

8.0 BURRS AND SHARP EDGES

8.1 Burrs

a.

A burr is defined as that material extending beyond either of two intersecting
surfaces.

Any burr which can be dislodged by vibration or handling, and/or is sharp, and/or
exceeds the drawing limits for the final assembly part configuration, shall be
removed.

8.2  Sharp Edges

a.

All sharp edges must be dulled or broken by any suitable process which will
produce a radius or chamfer as specified below. Edges of a definite radius, when
required, will be specified on the drawing. (See Figure 3).

Figure 3

r»;] RADIUS OR CHAMFER

% s

>

N e

CONFIGURATION OPTIONAL
WITHIN LIMITS OF RADIUS
AND CHAMFER
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b. When sharp corner is specified on the drawing, the radius or chamfer shall not
exceed .010 max.

C. When not specified 0 the drawing, but delineated sharp, the radius or chamfer
shall not exceed .030 max.

9.0 CORNERS, INTERNAL AND EXTERNAL
9.1 Internal Corners
a. When internal corners are shown on a drawing but no dimension specified (See

Figure 4), the part shall be made as shown in Figure 5.

Figure 4 Figure 5

SHARP CORNER 010 RADIUS MAX

(SPECIFIED)

(SHARP CORNER 030 RADIUS MAX

SHOWN BUT NOT
SPECIFIED)

AS SHOWN ON DRAWING AS. PART 1S MAOE

b. When sharp corner is specified on the drawing, the radius shall be .010 max., with
undercut not permitted.

C. When sharp corner is shown on the delineation, but not specified, the radius shall
be .030 max., with undercut not permitted.
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9.2 Notches And Cutouts

a. When a sharp corner is shown but not specified on a drawing, the radius shall be
.06 maximum. (See Figure 6)

b. When a sharp corner is specified by note or a drawing, the radius shall be .01
maximum. (See Figure 6)

Figure 6

PARA A X PARA 8
AL

Sharp EXTER' A" Sharp

Corner Corner

Not Specified 95, Specified

.06 R MAX .01 R MAX
INTERNAL
10.0 DOWLING
10.1 Matched Parts
a. In order to ensure accurate alignment after disassembly and reassembly, matched

parts shall have a press-fit on the pin in one member and shall be from zero (line-
to-line) to .0002 loose in the mating member. (See Figure 7)

PRESS 2 Smos e | 1 I 1

A DIA - 'il— . h
e e v B =5 g
8 DA Y
FIGURE 7

A = ACTUAL DIA. DOWEL PIN
B DIA. = A +.0002 MAX. OR A MIN.
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b. The pin is usually pressed into the softer, thicker, or removable member.

C. Matched parts include those which are machined, aligned, stocked or supplied in
pairs (or mating parts) such as gear boxes, optical units, etc.

10.2 Redoweling

When it is necessary to replace a dowel pin, or pin, straight, headless due to looseness
incurring in disassembling and reassembling, the size of pin used shall be as follows:

a. Use .001 oversized, commercial dowel pin.
b. If oversized, commercial dowel pin is not large enough to take up the looseness:
1. In non-ferrous material, use next available size of drill rod.
2. In ferrous materials, re-drill and ream for the next larger size commercial
dowel pin.
3. In no case shall diameter of dowel pin used be greater than the next
commercial size above that specified on the drawing.
4. In ferrous materials, if conditions will not permit next larger size dowel

pin, re-ream for the next size larger drill rod.

11.0 DRILLED HOLES

11.1 Bolt Circle Hole Spacing

a. Holes shall be equally spaced to each other within limits given on drawing
(tolerances not cumulative); meaning that chords “C” between any two adjacent
holes must be equal within the limits specified. (See Figure 8 for typical
example.)

b. The bolt circle shall be concentric with other cylindrical surfaces within tolerance
given on bolt circle.

1.

b.

The six holes must be equally spaced so that chords “C” are of equal
length within .010.
Bolt circle “B” must be concentric with diameter “A” within .020 TIR.
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Figure 8

DIA 8 £.010

11.2 Hole Alignment

Where two or 11 more centers on a part are located on a common plane, the center line
shall not vary from the true reference plane by more than tolerance “Y” given in Table 2.
(See Figures 9 and 10. NOTE: A = distance between centers features measured.)

Table 2
Dimension A Tolerance Y
Up to & including 3” .010
Over 3” up to & including 6” 016
Over 6” .020
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Figure 9

-—‘ -

11.3 Squareness Of Hole Centerline

Center lines of drilled holes delineate at 90 degrees to each other shall be square within
one degree (.016 in./in.) but not to exceed .030 at any distance A or R.
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11.4 Round Holes, General

a.

b.

Out of plumb is the variation from the true axis of the hole.

The out of plumb tolerance shall not be increased by the amount of locational
tolerance. The finished hole must fall within the locational tolerance for the hole

The out of round tolerance must not exceed the tolerance for hole diameter.

The finish (surface roughness) on drilled holes up to and including % diameter
will be 250/ and over % inch diameter will be 500 /

True position tolerancing: When features are located by means of true position
tolerancing, the angularity (out-of-plumb) limits established by the true position
tolerances shall take precedence over the angularity tolerance.

Punched holes may have a taper (breakaway) equivalent to 10 percent of the
material thickness. The hole diameter shall be within tolerance for % of the
material thickness “T” as shown in Figure 12.

Figure 12
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11.5 Round Holes, Tolerances

Unless otherwise specified, the following tolerances in Table 3 will apply:

Table 3
Round Holes, Drilled And Punched*
Diameter Of Hole Variation From Basic Size Out-Of-Plumb
Over To & Include Metal** Non-Metal*** l’fo I[.)Eﬁr[l)r;c;:h
.040 +.002 +.001 015%***
-.001 -.003
.040 .070 +.003 +.001 015%***
-.001 -.003
.070 128 +.004 +.001 010****
-.001 -.004
128 228 +.005 +.002 .008
-.002 -.005
228 .500 +.006 +.003 .006
-.002 -.007
.500 .750 +.008 +.003 .005
-.002 -.008
.750 1.00 +.010 +.005 .005
-.003 -.010
1.00 3.00 +.015 +.005 .005
-.010 -.015
3.00 6.00 +.020 +.007 .005
-.010 -.020
6.00 +.030 +.010 .005
-.010 -.030
*All dimensions in inches.
**This includes all metals, mycalex or similar stable materials.
***This applies to all non-metallic materials having shrinkable characteristics.
*Exk Applies up to /2" deep, beyond 72” deep tolerance will be specified on drawing.

12.0 FINISHES

Finishes and surface roughness are generally covered in Section 5.6, for detailed requirements
and definitions use ANSI B46.1. For hole finishes, see Section 11.4.d.
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13.0 FORMED PARTS

13.1 Angularity Of Frames

The actual shape of a fabricated part, welded, brazed, soldered, riveted or fastened by
other means may be irregular provided all points on its outer edges come within the

dimensional tolerances. (See Figure 13)

Figure 13
- - - . T "'%
HE SSIBLE SHAPE '!‘7 4
’ OF FABRICATED |3 3 j
PART AS ACTUALLY MADE 3 B
Iz 2
M | ! : x
L] z : 1]
MIN OIM ,
,t L —b1 LLH MIN
——
L L —MAX Dm' .j 8 Eacis

13.2  Alignment Of Holes And Slots

Where two or more holes, slots or other features are delineated on a common centerline,
they shall be in line within % the tolerance given on the locating dimension “A” (see

Figure 14), but not less than +.01.

Figure 14
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13.3 Bending And Forming

The following bending requirements apply to plates, bars, rods, pipes, tubes and
structural shapes.

13.3.1 Tolerance

The tolerance “Y” will be .03” per inch of dimension “A” but must not exceed the
tolerance for dimension “B”. (“A” is less than or equal to “B”. See Figure 15)

Figure 15

13.3.2 Bending And Forming RADII

All bends should, if possible, be made across the grain £45°. (See Figure 16)

Figure 16

=D IRECT ION
OF GRAIN !

1US AS SPECIFIED ON CRAWING
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13.3.3 Flare Due To Bending

The flare produced by bending will be acceptable provided the flare is within
tolerances for width “W” (See Figure 17)

Figure 17

13.3.4 Squareness of 90° Bends
The squareness of bends delineated at 90° will be within tolerance given in Figure

18 for any thickness of metal. This angularity tolerance must not cause the
tolerance on the linear dimension “A” to be exceeded.

Figure 18
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13.4 Cut Surfaces

The following requirements apply to place, bars, rods, pipes, tubes and structural shapes.

a. Dimensions shall be measured from the extremity of an edge.

b. The angularity tolerance “K” shall not exceed the tolerance for dimensions “L”
and “W”.

C. The squareness tolerance “Y” of a cut shall not exceed .03” for material up to and

including .50” thick, or diameter and .06 per inch of thickness or diameter for
material over .50”. (See Figure 19)

!
—

“r
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e ——

."fi’f“’“
it

Rr—

13.5 Irregularities Of Cut-Offs

Figure 19

X

The cut-off on the edge of a part shall not vary from the plane shown on the drawing by
more than the tolerance “Y”. Tolerance “Y”” must not cause overall dimension to exceed

its tolerance. (See Figure 20)

Figure 20

e
L‘)‘.

4 3

~ L—Y

PART.

R

I -

Thickness of Materials

Dimension “A”

Tolerance “Y”

Up to and including .125 Up to and including 1”

.010

Over 17

.010”/inch of “A”
but not to exceed .30
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13.6  Surface Flatness Of Formed Parts

The amount that a flat surface may warp or bulge from a true plane shall be within the
values given in Figure 21.

Figure 21

. K
Y TOUE PLANC
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ANY IRREGULARITY SHALL NOT EXCEED
THIS SLOPE WHEN LENGTH L IS OVER "

Distance “L” Tolerance “Y”
Up to & including 6” 015
Over 6” up to & including 12” .03
Over 12” up to & including 24” .09
Over 24” up to & including 72” 12
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13.7 Twist On Formed Parts
The tolerance on the twist will be in accordance with values given in Figure 22.
Figure 22

TWIST ¥ yie—

8 A
e L " 8 A
Thickness of Material | Length “L” Tolerance for Twist “Y”
Up and including .125 | Up to & including 1” | +.015
Over 17 +.030

13.8  Welded Aluminum Corners
13.8.1 Aluminum Corner Welds
Unless otherwise specified on drawing, welds will be as shown in Figure 23.
a. When drawing calls for a ground outside fillet or for a specified radius,
welds will be as shown in Figure 24. Exterior corner weld bead finish

roughness shall not exceed drawing finish requirements. Contrasting
surface appearance on areas adjacent to weld are acceptable.

Figure 23 Figure 24
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13.8.2 Non-Interference Weld Inside

When drawing requires a non-interference weld inside, it must be specified as a
sharp inside corner; however .06 inside radius-or flat-as shown in Figure 25, is
acceptable.

a. When drawing calls for a ground outside fillet or for a specified radius,

and a non-interference weld inside, welds will be as shown in Figure 26;
however .06 radius-or flat-at sharp corner is acceptable.

Figure 25 Figure 26

SpARP

) g o2 . SHARP
CORNER CORNER
Table 4
Material Thickness R. Or Flat H (Max)
Upto.179 75% to 150% material thickness .045
.180 and over .090 t0 .125 .045

140 KEYWAYS

14.1 Radial Position Of Keyways
Keyways, spline teeth, setscrews, gear teeth and taper pins, unless otherwise specified on
the drawing, may be located radially at random even though they may be delineated in

line with other keyways, holes, etc. when the drawing specifies that keyways must be in
line the tolerance in Table 5 applies. (See Figure 27)
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Figure 27

KEYWAYS MUST BE
IN LINE ; N\

Table 5
Distance “L” Keyway Alignment
Tolerance
Up to and including 6” .001
Over 6” to and including 12” .0015
Over 127 .002

14.2  Alignment Of Keyways

The centerline of a keyway in a shaft or bore shall be centered within tolerance “Y” as
shown in Figures 28 and 29. (See Table 6)

Figure 28 Figure 29
' 3
CL (OF BORE) L (OF SHAFT)
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Table 6
Diameter “D” Tolerance “Y”
Up to and including .500 .002
Over .500 to and including 4” .002
Over 4” .003

15.0 PUNCHED HOLES
15.1 Concentricity of Washer Type Punchings

The center of a round hole shall be on the center of a round blank within the tolerance
specified in Figure 30.

Figure 30
Y
s 2 OF BLANK
oA OF HOLE
Diameter “A” “Y”
Up to and including 3” .02
Over 3” .04

15.2  Alignment of Holes, Slots, Etc.

Where two or more holes, slots, etc. are delineated on a common centerline, they shall be
in line within .010 of the center line. (See Figure 31)

Figure 31
e = W LIPS R R
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16.0 SURFACES
16.1 Formed Parts Surfaces
Refer to Section 13.6, Surface Flatness of Formed Parts.
16.2 Machined Parts
16.2.1 Flatness of Machined Surfaces
Flatness of a machined surface shall be within the values given in the following

table except that in no case shall “Y” exceed dimensional tolerances. (See Figure
32)

Figure 32

TRUE PLANE L

Surface Roughness Tolerance “Y”

.001 up to and including 6 length

Up and including QZ/ .002 above 6” to and including 12” length
.004 above 12” length

.002 up to and including 6” length

@/ .004 above 6” to and including 12” length
.008 above 12” length

.004 up to and including 6 length

125/ .008 above 6” to and including 12” length
.012 above 12” length

16.2.2 Parallelism of Machined Surfaces

a. Parallelism tolerance “Y” checked between two machined surfaces. The
surfaces shall not be out-of-parallel more than “Y”, for any length.

b. Tolerance “Y” shall be as table in Figure 33, but in no case shall exceed
tolerance for “B” dimension.
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Figure 33

4

. R & 4
LY
N
| il
Length “A” Tolerance “Y”
Up to and including 1 .002
Over 1 to and including 6 .004
Over 6 to and including 12 .008
Over 12 016

16.2.3 Squareness of Machined Surfaces

The tolerance on squareness of machined surfaces delineated on 900 shall be
within values shown in table in Figure 34.

Figure 34

b G s B o

90"!_!% n.—_f
& | {

.5 -
Specified Surface Dimension “A” Over 1
Roughness up to & including 1
16/ 0005 0005 in./in of “A™
3/ 001 001 in./in. of “A™*
63/to & including 250/ 002 002 in./in. of “A”*
*But not to exceed tolerance for size on dimensions “A” or “B”.
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17.0 TAPPED HOLES
17.1  Countersink For Tapped Holes and Tap Depths

a. The thread length specified on the drawing shall be the length on full threads
(gage fit).

b. Imperfect threads will be permitted beyond the full thread length dimension to
allow for lead on tap.

C. Tapped holes shall be free of all foreign matter.

Figure 35

MINIMUM FULL THD DEPTH
[’ AS SPECIFIED OM DWG.
- MAX TAP DRILL DEPTH
(DWG WILL SPECIFY
FOR BLIND HOLES)*

*Where depth “B” applies, the following note may be added to drawing:
DO NOT BREAK THRU.

17.2  Countersink For Tapped Holes

a. All taped holes shall be countersunk before tapping to an included angle (80°-
120°) and dia. “B” (see Countersink Date table in Figure 36).

b. Through tapped holes should be countersunk at both ends where practicable. (See
Figure 36)
C. Parts having thickness equal to four threads or less shall be countersunk to the

major diameter of the thread with a tolerance of £.010.
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Figure 36
NOM THREAD
B | _J DIA A
7 —E-g/
i//'/ ==
7 / S
//" \\
il - CSK DIA 8
‘(\ 120° /
e
Countersink Data
A B
No. 2 (.068) .09-.11
No. 3 (.099) 10-.12
No.4 (.112) 12-.14
No.5 (.125) 13-.15
No. 6 (.138) 14-.16
No.8 (.164) 17-.19
No. 10 (.190) .20-.23
No. 12 (.216) .26-.29
% (.250) .26-.29
Over % (A+.03) to (A+.06)
17.3  Angularity of Drilled and Tapped Holes
a. The axis of a drilled or tapped hole in a fabricated frame shall be square with the
surface from which drilling is done within 3° in any direction.
b. When the external surface is to be machined after fabrication, the tolerance shall

be 1° in any direction.

Figure 37
N3
4 L
s e i
'L 3 E.
:’,-5.5 — 7 s
~—1 ] s
L.,.\..st

“S—EXTERNAL SURFACE
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18.0 THREADS
18.1 Chamfer on Threaded Ends (Except Rolled Threads)
a. All external threaded ends shall be chamfered.
b. Minimum chamfer shall extend to the root of thread.
C. Maximum chamfer shall not extend below the root of a thread more than % the
depth of thread.
Figure 38

18.2 Thread Length

a. Thread length specified on drawing shall be for the length of full threads (gage
fit).

b. Unless otherwise specified on drawing, imperfect threads are permitted beyond
this dimension for lead on tap or die.

Figure 39 Figure 40
TRELAD LENOTH i e THACAD LENGTH
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18.3 Thread to a Shoulder
a. Unless an undercut is specified on drawing, no undercut will be permitted.
b. Perfect threads must extend to within 2% threads of the shoulder.
Figure 41 Figure 42
_ it l{'_. ; _h_\(hhh it
UTTDTY | TN
e !v 21/2 MAX
IMPERFECT

T Y THREADS
AS SHD 0 IRAWIN
S: SHOWN ON DRAWING AS PART 1S MADE

18.4 Squareness and Concentricity of Threads

a. The axis of the thread shall be square with adjacent face or shoulder within .005
in./in. of radius. (See Figure 43)
Figure 43
I.._ LOCS IN./IN, OF RAD.A MAX
r “ .
A

ne-ad 1 IR CL-

et B ] 111U

IeE—— NS §TE .| 2y

THREADS
“J"" 005 IN./IN. OF RAD. A VAX
b. External thread shall be concentric with the diameter on which it is cut, or any

other cylindrical machined surface, cold drawn or centerless ground stock within
.010 total indicator reading; threaded holes within .012 TIR. (See Figure 44)
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Figure 44

Ruins
e

rl
CONCENTRIC WITHIN Q10 TIR

CONCENTRIC WITHIN ,012 TIR

CL

19.0 TOOL RELIEF
19.1 Tool Relief for Grinding

A tool relief will be permitted at shoulders for all ground diameters in accordance with
Figure 45, except with sharp corner is indicated.

Figure 45
15°*
1‘00
K

-~

vy v 1

)

s i
4% RAD. R S

ﬁim

2

DIA A
Diameter “A” Depth “K” Radius “R”
0910 .25 .003-.005 .005-.010
Over .2510 .50 .003-.000 .003-.010
Over .50 .006-.011 .005-.015
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19.2 Tool Relief in Holes

When a tool relief is shown on the delineation, for grinding to an internal corner but is
not dimensioned, it shall be as shown in Figure 46.

Figure 46

'L OiA A

‘ -
Z777

Diameter “A” “B” “C” “R”*
Up to and .035 .008 .005
including .250 .025 .005 Max.
Over .250 to .050 .010 .005
include .750 040 .005 Max.
Over .750 .070 .015 .010
.060 .010 Max.

*Configuration optional within limits of “R” but not sharp

20.0 TURNED PARTS
20.1 Centers for Machining

a. Unless otherwise specified on the drawing, centers for machining will be
permitted in the completed part.

b. When centers are used, the maximum diameter “B”, as shown in the Figure 47
table, shall be determined by the minimum diameter or groove, thread, etc., in the
area of the centers.

C. Centers may be the dame size in both ends at the discretion of manufacturing.
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Figure 47
RS T S E ey
i &
s §f e i
[ A . R e
BLa NN --t:::;.-
1Y% oA A # [- BIA A
R 5 K 3 Lnu E
Diameter “A” Minimum | “B” Max. “C” “D” Center Drill #
.070 up to include .090 .050 .025 .065
.090 up to include .12 .070 1/32 .084 0
Over .12 up to include .15 .082 3/64 .08 1
Over .15 up to include .19 115 A1
Over .19 up to include .25 131 5/64 12 2
Over .25 up to include .38 162 14
Over .38 up to include .62 225 1/8 .20 4
Over .62 up to include 1.00 .256 .33
Over 1.00 up to include 1.50 .350 3/16 31 5
Over 1.50 up to include 2.00 .381 34
20.2  Squareness of Ends, Faces And Shoulders
a. The squareness of ends, faces and shoulders delineated at right angle to the axis of

rotation shall be within .002 maximum up to 1” radius. Above 1” radius, the
squareness shall be within .002 in./in. of radius “R”. (See Figure 48)

b. Special tolerances which apply to certain features of gear blanks are specified on
the gear drawings.

Figure 48
SHOULDER '—'} FACE
—\“ 1_/_
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20.3 Lateral Run-out
a. The lateral run-out (total indicator reading, TIR) for ends, shoulders and faces
shall be .002 max. up to 1” radius.
b. Above 1” radius, the lateral run-out shall be within .002 in./in. of radius “R”, but
shall not exceed .005 at any radius. (See Figure 49).
C. Special tolerances which apply to certain features of gear blanks are specified on
the gear drawings.
Figure 49
K ‘ . ICATOR
SHOULDER .4\ ‘,:\ DIAL INDIC
{ <\, ; FACE
AXIS - s o e
5
l. A
R~ AR L002IN.7IN, OF R
20.4 Internal Corners
See Section 9.0.
20.5 Concentricity and Roundness of Cylindrical Surfaces
a. The total run-out is the total indicator reading on a surface when the part is rotated
360° about the axis of a controlled diameter.
b. The controlled diameter shall be the diameter dimensioned with the smallest

tolerances. The total run-out includes out of roundness and eccentricity.

C. The total run-out between the controlled diameter and any other diameter shall not
exceed the arithmetical sum of the tolerances specified on the drawing for these
diameters. (See Figure 50)

d. Special tolerances which apply to certain features of gear blanks are specified on
the gear drawing.
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Figure 50*
4378 o,
ga' .L-A.:...v.r.:._ﬂ D 'f
4378 4375
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— e T s etz I
¥ F { B — A
2283 piA~
- 495 2 {
3130 .\ D-238. piA
" A .,._1..:..:— f;‘\:f‘ .33.[., e
e | £2
P 2:_5«. DIA J
245
*Controlled diameter equals “B” or B
Maximum total run-out between Equals
A+B .0008
B+C .0103
B+D .0013
B+E .0103
B+B! .0006
20.6  Straightness of Cylindrical Parts
a. Machined cylindrical parts will be straight within tolerance specified in table with
Figure 51.
b. For lengths in excess of 127, the drawing shall specify the required straightness
tolerance.
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Figure 51
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21.0 RECORDS AND FORMS
a. Records and forms required by the procedures of this standard shall be maintained in
accordance with SPR 1440.1.
b. All records and forms are assumed to be the latest edition unless otherwise indicated.
C. Forms may be obtained from the SSC Electronic Forms repository or from the NASA

SSC Forms Management Officer. Quality Records are identified in the SSC Master
Records Index.

22.0 ACRONYMS AND ABBREVIATIONS

° Degrees

” Inch

NASA National Aeronautics and Space Administration
SSC John C. Stennis Space Center

SSTD John C. Stennis Space Center Standard

SPR Stennis Procedural Requirements

TIR Total Indicator Run-out
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