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1.0 SCOPE
Wi,
00y
] 1.1 PURPOSE :
£43 —
é{-,%‘ THIS SPECIFICATION PROVIDES A STANDARD FOR THE SELECTION OF CUTITING
g‘ﬁg TESTS REQUIRED TO EVALUATE THE PERFORMANCE OF CONVENTIONAL AND
zed NUMERICALLY CONTROLLED MACHINE TOOLS NOTED IN PARAGRAPH 1.2,
.:.:.E: EXCLUDING DRILLING AND TURNING MACHINES, AND TO PROVIDE A
"5: STANDARD FORMAT FOR RECORDING AND REPORTING ACTUAL PERFORMANCE
Wy RESULTS.
623 1.2 CLASSIFICATION:
0,
0wz
§§§ THE MACHINES APPLICABLE TO THIS SPECIFICATION WILL BE CONSIDFRED IN
432 ONE OF THE FOLLOWING CATEGORIES:
Jdul
e
m?é 1.2.1 MANUALLY CONTROLLED AND/OR TEMPLATE TRACING MACHINES, HIGH SPEED, LOW
ek SPEED, OR FULL RANGE, INCLUDE THE FOLLOWING:
[:h.’.: 2 2
EB;
§,§§ 1.2.1.1 MILLING MACHINES - KNEE OR BED TYPE - HORIZONTAL AND VERTICAL SPINDLES,
I
gl-:) .
Oﬁg 1.2.1.2 MANUALLY OPERATED - HORIZONTAL AND VERTICAL BORING, DRILLING, AND
Eg'g MILLING MACHINES.
- %o
e 1.2.1.3 MILLING MACHINES - HORIZONTAL AND VERTICAL PROFILING AND CONTOURING.
1.2.2  NUMERICALLY CONTROLLED MACHINES, HIGH SPEED, LOW SPEED, OR FULL RANGE,
INCLUDE THE FOLLOWING:
§§§ l1.2.2.1 AUTOMATIC HORIZONTAL AND VERTICAL BORING, DRILLING, AND MILLING
23 MACHINES.
azZz
3 .
EEg 1.2.2.2 MILLING MACHINES -~ NUMERICALLY CONTROLLED PROFILING, CONTOURING,
2u AND STRAIGHT CUT.
b3
b4t 1.2.2.3 MILLING MACHINES - MULTI-AXIS, TRAVELING GANTRY/TABLE.
8%
Eif_. LIST OF CURRENT SHEETS
Ega NO. | REV] NO. { REV] NO. | REV| NO. | REV] N0. | REV | NO. |REV
ézg i 1 11 1 21 1 31 1 41 NEW 51 NEW
wZy 2 1 12 1 22 1 32 1 42 NEW 52 NEW
g:z 3 1 13 1 23 1 33 1 43 | NEW | 53 |NEW
st 4 1 14 1 24 1 34 1 44 | NEW | 54 |NEW
E30 5 1 15 1 25 1 35 1 45 | NEW | 55 |NEW
i ARARAREEARNE AR 1N Bl
QuE 8 | 1 18| 1t |28 1 | 38| 1| 48 |neEw]| 58 [NEW
;;g 9 1 19 1 29 i 39 1 49 NEW 59 NEW
ux 10 1 20 1 30 1 40 | NEW| 50 | NEW
aEa
COMPLETELY REVISED ()
CUSTODIAN: MANUFACTURING COMMITTEE ,
PROCUREMENT TITLE CLASSIFICATION
: SPECIFICATION
SPECIFICATION UNIFORM CUTTING TESTS - NAS SERIES '
METAL CUTTING EQUIFMENT SPECIFICATIONS NAS 979
SHEET 1 OF 59

APPROVAL DATE APRIL 1966 REVISION @ 15 Jan. 1969

CopynghtAerospaceIndusmesAssomat\UncfAmencaInc National Stendards Assaciation, Ine. s 104
1321 Fourteenth Sireet, N. W. LicenseemLockheed Ft Worth/506240012

Provided by IHS under license with AIA/NAS

~oace Industries Association of America, Inc.

No reproduction or networking permitted without license from IHS shlnglon, D.C. 20005 Not for Resale, 06/25/2008 09:55:54 MDT

I 03148743 0005590 &b W



AILA/NAS NAS*979 &9

NATIONAL AEROSPACE STANDARD

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., 1723 DE SALES STREET. N. W.. WASHINGTON, D. C. 20036

103

Al"ﬁ,\k.h]

INTENDED USE:

THE CUTTING TESTS DESCRIBED BY THIS SPECIFICATION ARE INTENDED FOR
USE IN EVALUATING MACHINES PROCURED FOR THE AEROSPACE MANUFACTURING
INDUSTRY. AT TIME OF BID REQUEST, THE CUSTOMER SHALL SELECT AND
SPECIFY APPLICABLE TESTS, OPTIONS, AND DEVIATIONS.

2,0 APPLICABLE SPECIFICATIONS

THE DETAILED REQUIREMENTS SELECTED FROM THIS SPECIFICATION SHALL BE AS DEFINED
IN TABLE II OF NAS SPECIFICATIONS APPLICABLE TO THE MACHINES REFERRED TO IN
SECTION 1.2.

3.0 REQUIREMENTS

3.1

3.2

3.2.1

AIA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

THE MANUFACTURER SHALL BE CONTRACTUALLY OBLIGATED TO PERFORM AND
EVALUATE THE CUTTING TESTS SPECIFIED BY THE CUSTOMER PER DETAILS AND
DESCRIPTIVE DRAWINGS. THESE TESTS SHALL BE USED TO EVALUATE THE
FUNCTIONAL ACCURACY AND DYNAMIC RESPONSE OF THE MACHINE UNDER ACTUAL
CUTTING CONDITIONS TO THE REQUIRED DIMENSIONS AND TOLERANCES AS
SPECIFIED ON THE TEST SHEETS.

ALL INSPECTION SHEETS, LISTING THE TEST RESULTS, CERTIFIED BY
AUTHORIZED PERSONNEL, SHALL BE PRESENTED TO THE CUSTOMER TO DETERMINE
THE ACCEPTANCE OF THE MACHINE FOR SHIPMENT.

DATA ON THE INSPECTION SHEET SHALL BE WRITTEN IN THE SAME FORM AS
PRESENTED IN THE TEST DETAIL SECTION k.3.

4.0 INSPECTION AND ACCEPTANCE

h.1

h.2

h.2.1
,'I'.e '2
L.2.3

L.2.4

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

CLASGSIFICATION OF TESTS:

EACH MACHINE SHALL BE SUBJECTED TO THE CUTTING TESTS SELECTED BY THE
CUSTOMER IN ORDER TO ESTABLISH COMPLIANCE WITH THIS SPECIFICATION.
DEVIATIONS MUST HAVE CUSTOMER APPROVAL PRIOR TO ACCEPTANCE TESTING.

TEST CONDITIONS:

EACH MACHINE SHALL, BE TESTED UNDER THE FOLLOWING CONDITIONS UNLESS
APPROVED DEVIATION IS OBTAINED FROM THE CUSTOMER.

AT MANUFACTURER'S PLANT BY MANUFACTURER WITH VERIFIED AND CERTIFIED
TEST RESULTS FURNISHED TO CUSTOMER.

AT MANUFACTURER'S PLANT, ACCOMPLISHED BY THE MANUFACTURER AND
WITNESSED BY THE CUSTOMER.

AT CUSTOMER'S PLANT, OR DESIGNATED POINT OF INSTALLATION, AS SPECI~
FIED BY THE CUSTOMER.

MFASURING EQUIPMENT, HAVING EVIDENCE OF CALIBRATION TRACEABLE TO THE
NATIONAL BUREAU OF STANDARDS, WHICH IS ACCEPTABIE TO THE CUSTOMER
SUCH AS OPTICAL, ELECTRONIC OR AIR GAUGING MUST BE USED TO VALIDATE
RESULTS. MANUFACTURER TO FURNISH CHECKOUT EQUIFPMENT FOR TESTS CON-
DUCTED AT THE MANUFACTURER'S PLANT. CUSTOMER TO FURNISH CHECKOUT
EQUIPMENT FOR TESTS CONDUCTED AT ‘THE CUSTOMER'S PLANT.
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h,2.4,1 VERIFICATION OF FEED RATE SHALL BE ACCOMPLISHED BY DISTANCE VS
TIME MEASUREMENT, ’

s

4,2,4,2  VERIFICATION OF SPINDLE SPEEDS SHALL BE ACCOMPLISHED BY THE USE OF
A TACHOMETER APPLIED TO THE SPINDLE.

4.2.4.3 VERIFICATION OF INPUT OF APPLIED HORSEPOWER SHALL BE DETERMINED WITH
AN INDICATING WATTMETER CONNECTED TO THE SPINDLE MOTOR, OR BY OTHER
MUTUALLY ACCEPTABLE MEANS.

L.2.5 FACE MILL CUTTERS, DETAILED IN TABLE 1, SHEET 7, SHALL BE AS SPECI-
FIED IN THE PERFORMANCE OF HIGH TORQUE, MAXIMUM HORSEPOWER, AND
MAXIMUM FEED RATE CUTTING TESTS UNLESS APPROVED DEVIATION IS
OBTAINED FROM THE CUSTOMER.

h.2,6 ONCE STARTED, HIGH TORQUE, MAXIMUM HORSEPOWER, OR MAXIMUM FEED RATE
CUTTING TESTS SHALL CONTINUE TO COMPLETION OR TEST MUST BE RESTARTED.
THE CUTLTER TEETH MAY BE CHANGED AFTER EACH BLOCK CUT IF TEST MATERIAL
IS SEPARATED IN ACCORDANCE WITH SECTION 4.3.2.L.

L.2.7 AT CUSTOMER'S OPTION, SPINDLE QUILL AND/OR DEPTH SLIDE, SHALL BE
EXTENDED AT LEAST 50% OF TRAVEL DURING SPECIFIED TESTS.

4.2.8 MFASURING INSTRUMENT ANVILS, CONTACT POINTS, OR SPINDLES SHALL BE
3/16 MAXIMUM DIAMETER UNLESS OTHERWISE SPECIFIED.

AIA AND ITS COMMITTEES WILL NOT [INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

4.3 TEST DETAIIS:

h,3.1 TEST MATERIALS, TEST TAPE PACKAGE, TEMPLATES, TOOLING AND CUTTERS
SHALL BE FURNISHED BY MANUFACTURER FOR TESTS CONDUCTED AT THEIR PLANT,

4.3.1.1 THE CUTTING TEST TAPE PACKAGE SHALL BECOME THE PROPERTY OF THE
CUSTOMER AND SHALL INCLUDE:

4.,3,1.1.1 COMPUTER INPUT PART PROGRAM (MANUSCRIPT) WRITTEN IN LANGUAGE
SPECIFIED BY CUSTOMER,

4,3.1.,1.2 PRINTOUT OF THE COMPUTER OUTPUT.
4.3.1.1.3 PRINTOUT OF THE INFORMATION CONTAINED IN THE TEST TAPE.

4.3.1.1.4 TEST TAPES PREPARED BY USE OF THE CUSTOMER'S SPECIFIED POSTPROCESSOR,
AND PUNCHED IN MYLAR AND/OR CODED ON MAGNETIC TAPE AS APPLICABLE TO
THE MACHINE TOOL~CONTROLLER COMBINATION.

4,3.1.2 HAND PROGRAMMING OF CORRECTIONS OR CHANGES INSERTED IN OR REMOVED
FROM THE OUTPUT DATA OF THE COMPUTER AND THE DATA ON THE MACHINE
CONTROL MEDIA IS NOT PERMISSIBLE WITHOUT CUSTOMER APPROVAL. THE
TEST TAPE PACKAGE SHALL BECOME THE PROPERTY OF THE CUSTOMER.

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

4.,3.1.3 TESTS SHALL BE PROCESSED TO GIVE THE MACHINE COMMON USAGE OF
HOLDING DEVICES AND CUTTING TOOLS THROUGHOUT THE VARIOUS TESTS.
EXPENSIVE AND/OR ELABORATE FIXTURES SHALL BE AVOIDED.

APPROVAL DATE APRIL 1966 REVISION (D 15 Jan. 1969
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4.3.1.4 FACE MILLED SURFACES SHALL BE EXEMPT FROM EVALUATION IN AN AREA
EQUAL TO ONE-HALF THE DIAMETER OF THE CUTTER AT THE START AND
FEQUAL TO THE CUTTER DIAMETER AT THE FINISH OF CUT.

Pr3

4.3.1.5 ON MULTIPLE SPINDLE MACHINES, TESTS SHALL BE RUN ON ALL SPINDLES
SIMULTANEOUSLY, OR AS SPECIFIED BY THE CUSTOMER.

4.3.1.6 MATERIAL REMOVED FOR FINISH CUTS SHALL BE NOT LESS THAN .010 WHERE
ROUGH AND FINISH CUTS ARE AILLOWED,

D IN RESPECT THEREOF

4.3,1.7 EVALUATION OF PERFORMANCE TEST RESULTS FOR TEMPLATE TRACING MACHINES
SHALL BE A COMPARISON BETWEEN FINISH CUT AND TEMPLATE AND SHALL BE
WITHIN LIMITS SPECIFIED.

L.3,2 THE MANUFACTURER SHALL BE PERMITTED TO DEVIATE WITHOUT CUSTOMER
APPROVAL FROM THE TEST PARAMETERS SPECIFIED IN SECTION 4.3.3 AS
FOLLOWS :

4.3.2.1 HORSEPOWER (AVERAGE) + N% LIMIT
-5

4.3.2.2 SPINDLE SPEED + 10% OF SPECIFIED OR OF THE NEAREST AVAILABLE SPEED.

%.,3.2.3 FEEDRATE + 5% OF SPECIFIED OR OF THE NEAREST AVAILABLE FEEDRATE,

4.3.2.4 TESTS REQUIRING EVALUATION OF 75% OF THE SPECIFIED AXIS MACHINING
TRAVEL SHALL HAVE THE WORK PIECES CENTRALLY LOCATED ON THE WORKING

» SURFACE IN BOTH X AND Y AXIS. AT THE MANUFACTURER'S DISCRETION,
et TEST PIECES MAY BE ADJOINED OR SEPARATED WITHIN THE LIMITS SPECIFIED.

AIA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AN
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

------- -~ Froes

STANDARD DRAWINGS
EFFECTIVE NO LATER
'PROVAL SHOWN HEREON

Shg e E N

CUTTER

* CUTTER DIAMETER TYPICAL

THIS DRAWING SUPERSEDES ALL ANTECEDENT
FOR THE SAME PRODUCT AND SHALL BECOME
THAN SIX MONTHS FROM THE LAST DATE OF AP

Hy

=

E
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4.3.3 CUTTING TESTS:

E CUTTING TESTS SHALL MEET THE FOLLOWING REQUIREMENTS AND, IN
PARTICULAR, TEST THE FUNCTIONAL ACCURACY OF THE MACHINE UNDER ACTUAL
OPERATING CONDITIONS. TESTS ARE TO BE MADE PER DESCRIPTIVE DRAWINGS
UNDER SECTIONS NOTED AS SPECIFIED BY CUSTOMER. ALL DIMENSIONS AND
TOLERANCES APPEARING IN THIS SPECIFICATION ARE IN INCHES UNLESS
OTHERWISE STATED.

h.3.3.1 MAXIMUM TORQUE - LOW SPEED:

TEST DATA IN SECTION 4.3.3.1.1 WILL BE PERFORMED TO VERIFY THE
DYNAMIC STIFFNESS OF THE MACHINE FOR RESISTANCE TO T0OL CHATTER
VIBRATION AND ABILITY TO MAINTAIN TOLERANCE WHEN OPERATING AT
HIGH TORQUE.

k.3.3.2 MAXIMUM RATED HORSEPOWER:

TESTS WILL BE PERFORMED TO VERIFY THE RIGIDITY OF THE MACHINE AND ITS
ABILITY TO MAINTAIN SPECIFIED TOLERANCES WHEN OPERATING AT FULL RATED
HORSEPOWER.

HIGH SPEED (MAXIMUM HORSEPOWER AND FEEDRATE): TESTS TO BE
PERFORMED PER SECTION k.3.3.2.1.

LOW SPEED: TESTS TO BE PERFORMED PER SECTION Lk.3.3.2.2.

AlA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

h.3.3,3 MAXTMUM FEED RATE - IOW SPEED:

TEST DATA IN SECTION L4.3.3.,3.1 WILL BE PERFORMED TO VERIFY THE
RIGIDITY OF THE MACHINE AND ITS ABILITY TO MAINTAIN TOLERANCES
WHEN OPERATING AT SPECIFIED MAXIMUM FEED RATE,

4.,3.3.4 OVERSHOOT AND UNDERCUT:

TEST DATA IN SECTION 4.3.3.4.1 AND 4.3.3.4.2 WILI: BE PERFORMED TO
VERIFY DYNAMIC SERVO RESPONSE OF THE MACHINE AND CONTROL.

4k.3.3.5 COMPOSITE CUTTING TEST:

TEST DATA IN SECTION %.3.3.5.,1 WILL BE PERFORMED TO VERIFY ACCURACY
OF MOTIONS FOR TWO AND THREE AXIS MACHINES UNDER CUTTING LOADS.

4.3.3.6 TRANSVERSE TILT CUTTING TEST:

TEST DATA IN SECTION 4.3.3.6.1 AND 4.3.3.6.2 WILL BE PERFORMED TO
VERIFY ACCURACY OF TRANSVERSE TILT MOTION OF FOUR OR FIVE AXIS
MACHINES UNDER CUTTING IOADS.

k.3.3.7 LONGITUDINAL TILT CUTTING TEST:

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS

FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

TEST DATA IN SECTION k4.3.3.7.1 WILL BE PERFORMED TO VERIFY ACCURACY
OF LONGITUDINAL TILT MOTION OF FOUR OR FIVE AXIS MACHINES UNDER
CUTTING IOADS.
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4.3.3.8 PROFILE - CONE FRUSTUM CUTTING TEST:

TEST DATA IN SECTION 4.3.3.8.1 WILL BE PERFORMED TO VERIFY ACCURACIES
OF FIVE COMBINED AXES OF MOTION (THREE LINEAR AND TWO TILT) FOR FIVE
AXIS MACHINES UNDER CUTTING LOADS.

A,

4.3.3.9 BORING TEST:

SPECT THEREOF

TEST DATA IN SECTION 4.3.3.9.1 WILL BE PERFORMED TO VERIFY SPINDLE
PRECISION AND ACCURACY UNDER CUTTING LOADS.

I.3.3.,10 BORE AND COUNTERBORE TEST:

TEST DATA IN SECTION 4.3.3.10.1 WILL BE PERFORMED TO VERIFY 2 AXIS
POSITIONING, DEPTH AND SPINDLE ACCURACIES UNDER CUTTING LOADS.

k.3.3.11  ACCURACY AND REPEATABILITY CUTTING TEST:

TEST DATA IN SECTIONS %.3.3.11.1, %.3.3.11.2, AND 4.3.3.11.3 WILL
BE PERFORMED TO VERIFY THE MACHINE AND CONTROL SYSTEMS ABILITY TO
HOLD DIMENSIONAL, ACCURACY AND REPEAT UNDER CUTTING CONDITIONS.

4,3.3.12 FLATNESS AND MISMATCH CUTTING TEST:

TEST DATA IN SECTION 4.3.3.12.1 AND 4.3.3.12,2 WILL BE PERFORMED TO
VERIFY THE RIGIDITY OF THE MACHINE AND CONTROL SYSTEM AND ITS ABILITY
TO MAINTAIN TOLERANCE WHEN MAKING TWO SUCCESSIVE FINISH CUTS IN

% OPPOSITE DIRECTIONS.

AJA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RE!
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

DRAWINGS
NO LATER

. SHOWN HEREON

(:) 15 Jan. 1969

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD

FOR THE SAME PRODUCT AND SHALL BECOME EFF
THAN SI1X MONTHS FROM THE LAST DATE OF APPRCVA

—
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i TABLE 1

FACE MILLING CUTTER SPECIFICATIONS

CUTTER TYPES: TO BE USED AS SPECIFIED IN DETAILED CUITING TESTS

AIA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDAROS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

" NUMEER
;’5 | CUTTER{LEAD | CUTTER OF  [INSERT SIZE [ CORNER |RADIAL AND |INSERT MAT'L
fof TYPE |ANGIE| DIAMETER |TEETH [SEE NOTE #1 | RADIUS |AXIAL RAKE |SEE NOTE #2
oul I___Jis0 | 87 L |12 MIN. .062 | 50 pos. c2 2
it II____[150 10T L 1 1/2 MIN, .062 | 50 POS. c2 ~
g II _ [159 12" I 1/2 MIN. .062 | 59 POS. c2 E
N v 159 8" 10 1/2 MIN. .062 T7° NEG. C5-C6 «w
g3t . 450
84 v 150 10" 12 1/2 MIN. .062 | 79 NEG. C5-C6 ©
23k 50
i I [150 18" 1% | 1/2 MIN. .062 | T7° NEG. C5-C6 é
;gj LI-S :‘:..
afl | vIr__[350 2" 8 | i/2 Min, .062_| 50 ©08, c2 o
£23 VIIT 450 8" 10 1/2 MIN. WIPER | TO NEG. C5-C6 o
Lge IX 459 I 6 1/2 MIN. WIPER | 79 NEG. C5-C6 @
g4t X__. J150 4" 6 1/2 MIN. 062 | 50 POS. c2 i
| (31252 | 1% 2 |3/% yn, 062 [ 50 pos. [ c2 E
e NOTES: 1. THE MINIMUM INSERT SIZE SHALL EXCEED THE DEPTH OF CUT PLUS .090. ’g
-4
i 2. RECOMMENDATION FOR GRADES OF CARBIDE FOR HEAVY ROUGHING CUTS. £
;
[
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TABLE 2

;

! STAGGER TOOTH SIDE MILL CUTTER SPECIFICATIONS
538 CUTTER TYPES: TO BE USED AS SPECIFIED IN DETAILED CUTTING TESTS
£43
£i ‘ i-- RAKE
“zk NGLE
o | i CUTTER WIDTH | A
<q !
uad | - : i
] : t
ag ==
2o, = CUTTER
R .~ DIAMETER
259
S
aid —
£t
Vuw
ot
Eofl
15 i

CORNER RADIUS

53 ' NUMEER CUTTER
£35 CUTTER CUTTER CUTTER OF CORNER | RADIAL AND | TEETH
82 TYPE DIAMETER | WIDTH TEETH RADIUS | AXTAL RAKE | MATERIAL -
©2Q c2 a
(r—% -
gas L8 2 10 .062 | SEE NOTE #1| SEE NOTE #3 :
ahs - - e e~ R Rty e et b B R e —.—-.'4! ‘-‘!‘
ng T | 12 2 16 .062 | SEE NOTE #1| SEE NOTE #3: =
h.lus [
£ IIT 12 ‘2 20 .062 | SEE NOTE #2|c6 ! S
1 SSPSRSAIU SN IRt eI z
<gj @
) >
DQ-E w
093 x
“02 NOTES: 1. FPOSITIVE RAKE PER MANUFACTURER'S STANDARD FOR CUTTING ALUMINUM, 3
m;E
gzé 2, NEGATIVE RAKE PER MANUFACTURER'S STANDARD FOR CUTTING ALLOY STEEL, ;
ux &
oF 3. MILL CUTTERS FOR CUTTING ALUMINUM MAY BE BRAZED SOLID CARBIDE <
iof TIFPED OR INSERTED BLADE CARBIDE TIPPED (ILLUSTRATED). k
o]
)
«
>
o]
x
o '8
: . a,
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4.3.3.1.1
{ MAXIMUM TORQUE CUTTING TEST

MACHINE TYPE: ALL LOW SPEED AND FULL RANGE MACHINES.

TEST CRITERIA:

REQUIREMENTS
TEST I TEST 11 ACTUALS
.5_HP/RPM .250_HP/RPM

HORSEPOWER RPM X TORQUE | RPM X TORQUE

CUTTER TABLE I TYPE VIIT IXPE VIIL o]

SPINDLE SPEED L0 RPM , 4O RPM

FEED RATE 20 IPM REF, O IEM BER s | e ]

CHIP LOAD/TOOTH 050 REF, 2020 RER s e e

DEPTH OF CUT .100 REF, .050 REF. I )
..WIDTH OF CUT FULL e FULL N

MATERIAL 4340 | 23 x 8L x 2k | 23 x 8L x Bk o
{.300 10 350 BRINELL| MIN, SIZE A MINe BIZE e ]

EVALUATE: A STRAIGHT CUT OF LONGITUDINAL TRAVEL AT SPECIFIED
TORQUE (HP/RPM).

AIA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

[ REQUIREMENTS TUAGTUALST T T
TORQUE (HP/RPM) - ] )
SURFACE CONDITION CHATTER FREE, FEED MOTIONG |~ o
SMOOTH AND EVEN N
3 FEED RATE TO LOAD MACHINE S
g FLATNESS PER/FT. TIR |LONG .005/FT. TiR o
S TRANS. 0O5/.5 FT, oo . .3
U

NOTES: 1. DEPTH OF CUT MAY BE VARIED TO MEET OTHER SPECIFIED MAXIMUM
TORQUE REQUIREMENTS.

2, NO CHANGES OR MACHINE ADJUSTMENTS SHALL BE MADE DURING TEST.

3. FLATNESS TO BE INSPECTED ON THE MACHINE PRIOR TO UNCLAMPING
THE PART.

k. AT CUSTOMER'S OPTION, TEST MAY BE RUN AS SPECIFIED EXCEPT
WITH MATERIAL AT 450 ANGLE.

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS

FOR THE SAME PRODUCT AND SHALL BECOME EFFE
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

APPROVAL DATE APRIL 1966 REvnsnomCD 15 Jan. 1969

COMPLETELY REVISED @ NAS 979
SHEET 9

Published and distributed bv: Nalional Standards Asscciation, Inc. R . L. .
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AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., 1728 DE SALES STREET. N. W., WASHINGTON, D, C. 20036

4.3.3.1.1 ( CONTINUED)
;;,‘i‘ RECORD: ACTUALS EVERY 6" LONGITUDINAL 2¥n EACH 3" TRANSVERSELY.
IDENTIFY TEST PIECE BY NUMBER.
CET:
» 58
3ty
a8
<;§
z00 <
g
K2y TEST I 1 2 3
Y«
$§§ 3 TYP.___
a1 - - = -
ZF
ke . ] o
e | - - :
“’*i c CUTTER ! '
Nuj — —— — — — d—
e TEST II
z3 —p -
S | 1-3/4 Typ. LT 6T
o Phe ] I e 12 MIN, ¥ .
<0 * CUTTER DIAMETER
<40
Id TEST. PIECE #..........| MAX. VAR.
5:§ _ 1 2 3 PER FT,
1 A LONGT,_
o R —
<4 g
543 G I
23t MAX. VAR.
e
4l
W
99
3e
Sev
323 CERTIFIED BY: MANUFACTURER
240
3
Zux CUSTOMER
o,_z
Vg
FEE GOVERNMENT
( APPROVED DATE
COMPLETELY REVISED (D NAS 979
SHEET 10

APPROVAL DATE APRIL 1966 REVISION @ 15 Jan. 1968

Copyright Aerospace Industries Association of America Inc. National Standards Association, Inc,
Provided by IHS under license with AIA/NAS 1321 Fourteenth Sireat, N, W,
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AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC,, 1725 DE SALES STREET, N. W.. WASHINGTON, D. C. 20036

k.3.3.2.1
{ ) MAXIMUM RATED HORSEPOWER AND FEED RATE CUTTING TEST
MACHINE TYPE: ALL HIGH SPEED AND FULL RANGE MACHINES.
558
r58 TEST CRITERIA:
Jrw
aF2
Luw
i HORSEPOWER 0T 15 20 [ " 15 %0 30 25 30
#oo DEPTH OF CUT .167 |.240 [.320 | AS REQ'D 100 208 .250
I WIDTH OF CUT 10 n 10 5
&y FEED RATE 25 IM 75 TO 120 IPM 25 IPM 100 TO 120 IPM
he2 SPINDLE SPEED 1000 RPM 3600 RPM 1000 RPM 3600 RPM
30 CUTTER TABLE I TYPE III|TABLE I TYPE X | TABLE I TYPE ILT|TABLE I TYPE I
38 CHIP LOAD/TOOTH 0063 .0035/.0055 .0063 .00063
2 MATERTAL 21/2 x 10 21/2 x k 2 1/2 x 10 21/2x 3
4e2 7075-T6 ALUM. |30 MIN. SIZE 18 MIN. SIZE 30 MIN. SIZE 24 MIN. SIZE
i
|
i
Eod HORSEPOWER ) ) 50 50
90 DEPTH OF CUT ' 267 .053 208 . 066
b WIDTH OF CUT 2 10 8 12
- 8 FEED RATE 300 IPM 300 IPM 120 IPM 25 IPM
o SPINDLE SPEED 3600 REM 3600 RPM 3600 RPM 3600 RPM ]
CUTTER TABLE II TYPE L| TABLE I TYPE VIL[TABLE I TYPE IT|
CHIP LOAD/TOOTH ~.0083 010Kk L0083 .0035
MATERIAL 2 1/2x06 2 1/2 x 10 2 1/2 x 8 2 1/2 x 12
gez TOT5-T6 ALUM. |20 MIN, SIZE 24 MIN. SIZE 27 MIN. SIZE 30 MIN. SIZE
ZM
i3t
foi
238 2
it 5
gid g
N HORSEPOWER 60 100 700 500 5
48 DEPTH OF CUT <133 .333 .200 1.333 =
gao WIDTH OF CUT 6" 10 38 2 )
£4% FEED RATE 300_IPM 120 IPM 200_IPM 300 TH z
455 SPINDLE SPEED 7200 REM 3600 RPM 3600 RPM 3600 RPM 0
2 CUTTER TABLE I TYPE I | TABLE I TYPE III|TABLE I TYPE VII|TABLE II TYPET| 2
BrE CHIP LOAD/TOOTH 010k .0083 L0069 .0052 i
225 MATERIAL 21/2x 6 2 1/2 x 10 21/2x 8 L'x 6 o
sge 7075-T6 ALUM. |2k MIN. SIZE 30 MIN. SIZE 30 MIN. SIZE ol MIN. SIZE 8
": £
932
g-;% 3
5 %
wed w
S >
<
Q
-4
{ <
i >
Q
&
[N
COMPLETELY REVISED (D) NAS 979 <
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AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., 1723 DE SALES STREET. N. W.. WASHINGTON, D. C. 20038
4.3.3.2.1 (CONTINUED)
% - EVALUATE :
A STRAIGHT CUT 75% OF LONGITUDINAL AND TRANSVERSE TRAVEL AT FULL RATED
s HORSEPOWER AND MAXIMUM FEED RATE. (ROUGHING CUT)
.
"'c-)o .
Eg; LONGITUDINAL TRANSVERSE
E§§ REQUIREMENTS ACTUAL ACTUAL
By
FQz
% HORSEPOWER RATED HP HP HP
5¥E FINISH 100 RHR RHR RHR
Zuga
o]
Io 2
i FEED RATE (SEE NOTE 5) IPM IPM
e
et FLATNESS PER/FT, | .002/FT. TIR /FT. TIR /FT. TIR
352 FLATNESS OVER 75% | .002 PLUS .0002 x
Owu AXTS MACHINING LENGTH OF TRAVEL
§§§ TRAVEL IN FT. NOT TO TIR TIR
ans EXCEED .005 TIR
‘ﬁ%
18
NOTES &
1. DEPTH OF CUT SHALL BE SET TO ATTAIN FULL HORSEPOWER.,
85z 2. CUTTER TEETH MAY BE CHANGED AFTER EACH BLOCK CUT. NO
§§g OTHER CHANGES OR MACHINE ADJUSTMENTS SHALL BE MADE
fot DURING THE CUTS.
248 3
Es‘% 3. FLATNESS TO BE INSPECTED ON THE MACHINE PRIOR TO =
2L UNCLAMPING THE PART, g
wwp (8
a3k L. AT CUSTOMER'S OPTION, LONGITUDINAL AND TRANSVERSE TEST MAY A
§2§ BE COMBINED BY LOCATING MATERIAL AT )+5 TO LONGITUDINAL @
'gjg TRAVEL: AND EVALUATE AS SPECIFIED FOR 75% TRAVEL OF ONE AXIS. ~
4 o
;ga 5. CUPTPING TEST TO BE RUN USING MAXIMUM SPECIFIED FEED RATE. 2
;
sty 3
.
gmg o
) =]
g
<
a
4
( 5
£
H a
COMPLETELY REVISED () NAS 979 <
SHEET 12
Copyright Aerosj acelndusme‘s Assomat\un‘quﬁ;gr::aLlﬁ.c Natianal Standards A““iu"”' Ine. L)
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AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., 1725 DE SALES STREET. N. W., WASHINGTON, D. C. 20036

4.3.3.2.1 (CONTINUED)

RECORD: ACTUALS EVERY 6" FOR LONGITUDINAL AND TRANSVERSE CUTS, IDENTIFY
TEST PIECES BY NUMBER AND DIRECTION.

35
iy lw- = T5% OF TRAVEL —_—
<UF \ﬂ’
oy N
¥ 1 2 3
GE INDICATOR
/
2
. 0.
gé‘:" ( ! ! : #
£32 G . .-
350
| 2o I i
| ws I
| §§5 : I
Jef . 6 TYP. |
38 K
m§§ bt— 12 MIN, —ae 1* L
Suy *CUTTER DIAMETER
0n
. 359 LONGITUDINAL MAX, VAR. LONGITUDINAL MAX. VAR,
TEST PIECE # PER FT. TEST PIECE # PER FT,
1 [ 2 3 LONGT. 1 2 3 LONGT.
1L L,
LONGITUDINAL MAX, VAR.] LONGITUDINAL MAX. VAR,
2£9 TEST PIECE # PER FT. TEST PIECE # FER FT.
Iy 1 2 3 LONGT . 1 2 3 LONGT .
ozz | FL 1. 2
qw -
€29 3
m - 3
TRANSVEROE MAX. VAR.| TRANSVERSE MAX. VAR.| &
i TEST PIECE # PER FT. TEST PIECE PER FT. | .,
g2t ' 1 2 3 TRANSV. 1 2 3 TRANSV.
B | O - C)
£k
o TRANS VERSE MAX. VAR, | TRANSVERSE _ MAX. VAR.| %
TEST PIECE # PER FT. |TEST PIECE # PER FT. | @&
P 1 2 3 TRANSV. 1 2 3 TRANSV. |3
822 | [ VL _T. . ! ®
a0 1 -
T 8
]
3 (]
S CERTIFIED BY: MANUFACTURER g
03
i CUSTOMER i
[a]
GOVERNMENT ;’
o]
APPROVED DATE , g
NAS 979 <
COMPLETELY RﬁVISED O SHEET 13
) Foueanh St N W, (oo ooz pace Industries Association of America, Inc.
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AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC,, 723 DE SALES STREET, N. W.. WASHINGTON, D. C. 20036

k.3.3,2.2

MAXIMUM RATED HORSEPOWER CUTTING TESTS

andam

MACHINE TYPE: ALL LOW SPEED AND FULL RANGE MACHINES.

TEST CRITERIA:

E APPLICABILITY OF

S AND IN RESPECT THEREOF

HORSEPOWER 10 [ 15 | 20 | 25 30 [ 4o | 10 ! 35 1 20 L0

DEPTH OF CUT 109 | 164 ]) 218 .273 | .327 | .397 | .188 | .281 | .375 .120

WIDTH OF CUT 10 N 2

FEED RATE 5.5 IPM 8 IPM 10 IPM
SPINDLE SPEED 80 RPM , 250 RPM , 80 RPM
CUTTER , TABLE I TYPE VI TABLE I TYPE IX |TABLE II TYFE IT
CHIP LOAD/TOOTH 0049 .0053 0063
MATERIAL 4340 -

300 TO 350 2 1/2 x 10 21/2x 4 21/2xh
BRINELL 30 MIN. SIZE 18 MIN. SIZE 2l MIN, SIZE

EVALUATE: A STRAIGHT CUT 75% OF LONGITUDINAL AND TRANSVERSE TRAVEL AT
FULL RATED HORSEPOWER. (ROUGHING CUT),

DO NOT ASSUME ANY LIABILITY TO PATENT OWNEﬂﬁ‘OR TO PROSPECTIVE USERS

4
AlA AND 1TS COMMITTEES WILL NOT INVESTIGATE TH

PATENTS TO THE SUBJECT MATTER OF NAS STANDARD:

LONGITUDINAL TRANSVERSE
- REQUIREMENTS ACTUAL ACTUAL
A HORSEPOWER ~RATED HP HP HP
e FEED RATE - IPM IPM IPM
FINISH 150 RHR RHR ' RHR
FLATNESS PER FT. .003/FT. TIR /FT. TIR , /FT, TIR

FLATNESS OVER T5% 003 PLUS ,0003 x
AXIS MACHINING LENGTH OF TRAVEL
TRAVEL IN FT. NOT TO TIR TIR
EXCEED .0075 TIR

NOTES :
1. DEPTH OF CUT SHALL BE SET TO ATTAIN FULL HORSEPOWER.

2, CUITER TEETH MAY BE CHANGED AFTER EACH BLOCK CUT. NO
OTHER CHANGES OR MACHINE ADJUSTMENTS SHALL BE MADE DURING
THE CUTS.

3. FLATNESS TO BE INSPECTED ON THE MACHINE PRIOR TO UNCLAMPING
THE PART.

4. AT CUSTOMER'S OPTION, LONGITUDINAL AND TRANSVERSE TEST MAY BE
COMBINED BY LOCATING MATERIAL AT 45° TO LONGITUDINAL TRAVEL
AND EVALUATE AS SPECIFIED FOR 75% TRAVEL OF ONE AXIS,

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

5. MAINTAINING A UNIFORM AVERAGE HORSEPOWER BY FEED RATE
VARTATION IS PERMISSIBLE.

APPROVAL DATE APRIL 1966 REVISION @ 15 Jan, 1969

NAS 979
COMPLETELY REVISED (D SHEET 14
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%.3.3.2.2 (CONTINUED)

RECORD: ‘ACTUALS EVERY 6" FOR LONGITUDINAL AND TRANSVERSE CUTS.
IDENTIFY TEST PIECES BY NUMBER AND DIRECTION.

A,

R ' 75% OF TRAVEL .

INDICATOR 1 2 3

|
I

SPINDLE ol 6 TYP, s

£°

1% —f—

<
1
o
1
5
:
{

AIA AND ITS COMMITTEES WILL NOT [NVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS, STANDAROS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

LONGITUDINAL MAX. VAR. LONGITUDINAL MAX,.VAR.,
TEST PIECE # PER FT. ~ TEST PIECE # PER FT.
1 2 3 LONGT . 1 2 3 LONGT.

'V L,

LONGITUDINAL MAX. VAR. LONGITUDINAL MAX.VAR.
TEST PIECE # PER FT. TEST PIECE # PER FT.
1 2 3 LONGT. 1 2 3 LONGT.

FL L.

TRANSVERSE MAX. VAR. TRANSVERSE MAX . VAR.
TEST PIECE # PER FT. , TEST PIECE # PER FT.
2 3 TRANSV., 1 2 3 TRANSV.

. -

~L T,

TRANSVERSE MAX. VAR. TRANSVERSE MAX.VAR.
TEST PIECE # PER FT. TEST PIECE # PER FT.
1 2 3 TRANSV. 1 2 3 TRANSV.

LT,

CERTIFIED BY: MANUFACTURER

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

CUSTOMER

{ GOVERNMENT

7 7 APPROVED DATE NAS 979
COMPLETELY REVISED (D SHEET 15

APPROVAL DATE APRIL 1966 REVISION CD 15 Jan. 1969

Published and distributed by: National Standards Association, Inc. . . e N N
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4.3.3.3.1
MAXIMUM FEED RATE CUTTING TEST

AE,
'
J

Provided by IHS under license with AIA/NAS

i

662

MACHINE TYPE: ALL LOW SPEED MACHINES.

Br2 '

dug TEST CRITERIA:

e

£

Zo

£92 .

#8, | HORSEPOWER 10 15 20 30 10 15 20 20 30

25y

”z§ DEPTH OF CUT b5 1 .218 | .290 | U436 | ,088 | .133 ; .178 | ,111 167

2 ]

52t | WIDIH OF CUT 1 6 6

(o)

ng

5t» | FEED RATE 25 IPM 75 IPM 120 IFM

E

#5< | SPINDLE SFEED 1200 RPM 2400 RPM 1800 RPM

Fa» _ )

§“5 CUTTER TABLE I TYPE III TABLE I TYPE I TABLE I TYPE VII

Iz

-2 | CHIP LOAD/TOOTH .0052 .0078 .0083

2 | MATERTAL 2 1/2 x 11 2 1/2 x 6 2 1/2 x 6

<o | 7075-T6 ALUM. 30 MIN. SIZE 24 MIN., SIZE 30 MIN, SIZE
HORSEPOWER 25 30 30 Lo 40 L0
DEPTH OF CUT .100 120 | LOkO .053 267 .080
WIDTH OF CUT 10 10 2 10
FEED RATE 100 IPM 300 IPM 300 IPM 200 IPM
SPINDLE SPEED 1800 RPM 1800 RPM I 1800 RPM 200 RPM

CUTTER TABLE I TYPE VII | TABLE I TYPE VII; TABLE II TYPE II|{TABLE I TYPE VI
CHIP I.OAD/TOOTH .0069 .0208 ' .0109 010k
MATERIAL 2 1/27x 10 2 1/2°x 10 21/2x Lk 2 1/2 x 10
7075-T6 _ALUM. 30. MIN. SIZE 30 MIN. STZE 30 MIN. SIZE 30 MIN. SIZE

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

COMPLETELY REVISED (D

NAS 979
SHEET 16
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AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., 1723 DE SALES STREET, N. W.. WASHINGTON, D. C. 20036

i %.3.3.3.1 (CONTINUED)

EVALUATE: A STRAIGHT CUT T75% OF LONGITUDINAL AND TRANSVERSE TRAVEL AT

* FEED RATE AND HORSEPOWER REQUIREMENTS ARE TO BE
OBTAINED AND NOTED FROM TEST CRITERIA CHARTS

550 MAXIMUM FEED RATE. (ROUGHING CUT)

ds

dFu

3

oh

4

490 LONGITUDINAL TRANSVERSE

< *REQUIREMENTS ACTUAL ACTUAL

Ey MAX, FEED RATE IPM IPM IPM
boe 50% RATED HORSEPOWER HP MIN. HP HP
$h° FINISH 100_RHR RHR RHR
3 FLATNESS PER FT. .002/FT. TIR __/FT. TIR /FT. TIR
8 FLATNESS OVER 75%  |.002 PLUS .0002 x

48 AXIS MACHINING LENGTH OF TRAVEL TIR TIR
3t TRAVEL IN FT. NOT TO

g EXCEED ,005 TIR

1.1

Iz

Eon

0a

5:5:%

@

NOTES :

1. DEPTH OF CUT SHALL BE SET TO ATTAIN A MINIMUM OF 50%
FULL RATED HORSEPOWER.

2. CUTTER TEETH MAY BE CHANGED AFTER EACH BLOCK CUT. NO OTHER
CHANGES OR MACHINE ADJUSTMENTS SHALL BE MADE DURING THE CUTS,

3. FLATNESS TO BE INSPECTED ON THE MACHINE PRIOR TO UNCLAMPING
THE PART.

4. AT CUSTOMER'S OPTION » LONGITUDINAL AND TRANSVERSE TEST MAY

BE COMBINED BY LOCATING MATERIAL AT 45 TO LONGITUDINAL
TRAVEL AND EVALUATE AS SPECIFIED FOR 75% TRAVEL OF ONE AXIS.,

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SI1X MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

APPROVAL DATE APRIL 1966 REVISION @ 15 Jan. 1969
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ILITY OF
HEREOF

NDARDS AND IN RESPECT T

WNERS OR TO PROSPECTIVE USERS

STIGATE THE APPLICAB

RECORD:

4,3.3.3.1 (CONTINUED)

ACTUALS EVERY 6" FOR LONGITUDINAL AND TRANSVERSE CUTS.

IDENTIFY TEST PIECES BY NUMBER AND DIRECTION.

™

INDICATOR

¢

SPINDLE

e

CUTTER i

75% OF TRAVEL

2

1%

AlIA AND ITS COMMITTEES WILL NOT INVE:
PATENTS TO THE SUBJECT MATTER OF NAS STA
DO NOT ASSUME ANY LIABILITY TO PATENT O

LONGITUDINAL
TEST PIECE #

2 3

MAX. VAR.
PER FT.
LONGT .

LONGITUDINAL
TEST PIECE #

2 3

MAX.VAR
PER FT.
LONGT.

CL L.

INGS

LONGITUDINAL
TEST PIECE

1

2 3

MAX. VAR.
PER FT,.
LONGT .

LONGITUDINAL
TEST PIECE #

2 3

MAX.VAR|
PER FT.
LONGT,

NO LATER

PL L,

TRANSVERSE
TEST PIECE

2 3

MAX. VAR.
PER FT,
TRANSV.

TRANSVERSE
TEST PIECE #

2 3

MAX.VAR
PER FT.
TRANSV.

CEDENT STANDARD DRAW
BECOME EFFECTIVE
OF APPROVAL SHOWN HEREON

CL T,

TRANSVERSE
TEST PIECE

2 3

MAX, VAR.
PER FT.

TRANSVERSE
TEST PIECE #

TRANSV.

MAX.VAR
PER FT.
TRANSV.

LL T,

THIS DRAWING SUPERSEDES ALL ANTE
FOR THE SAME PRODUCT AND SHALL
THAN SIX MONTHS FROM THE LAST DATE

CERTIFIED BY:

MANUFACTURER

CUSTOMER

GOVERNMENT

APPROVED DATE
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NAS 979
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AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., 1725 DE SALES STREET, N, W.. WASHINGTON, D. C. 20036

h.3.3.4e1 OVERSHOOT AND UNDERCUT TEST

MACHINE TYPE: ALL PROFILING AND CONTOURING MACHINES.

Al

TEST CRITERIA:

MATERIAL: T7075-T6 ALUMINUM - 12 x 12 x 1.

CUTTER: 1 INCH DIA. - 2 FLUTE HSS END MILL - RIGHT HAND CUT -
RIGHT HAND HIGH HELIX - 1 5/8 MAX. LENGTH OF CUTTER TO
MINIMIZE CUTTER DEFLECTION

SPINDLE SPEED: MAXIMUM RPM OF MACHINE

FEED RATE: TEST "A" TEST "B"
10 IFPM 25 IPM

SPECIFIED FEED RATE TO BE CONSTANT WITHOUT PROGRAMMED
SLOWDOWN. TEST SHALL BE CONDUCTED WITH THE SAME MACHINE
CONTROL UNIT SETTINGS AS THOSE OF THE MAXIMUM HORSEPOWER
TEST.

DEPTH OF CUT: .300 X AND Y .300 PLUNGE

EVALUATE: OVERSHOOT OR UNDERCUT ERROR AT EACH 90° CORNER AND EACH

FLUNGE CUT AS NOTED. OVERSHOOT OR UNDERCUT
10 IPM | 25 IPM 90° CORNER (TYP.) X~Y AXES
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AlA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDOS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERQ.OR TO PROSPECTIVE USERS
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THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON
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4.3.3.4.1 OVERSHOOT AND UNDERCUT TEST (CONTINUED)

INSPECTION CRITERIA:

USE SHARP POINTED CONTACT POINT.

THE DIMENSION TO BE RECORDED IS THE MAXIMUM DEPARTURE
FROM THE CUT SURFACE BEYOND THE THEORETICAL SURFACE
FOR OVERSHOOT, AND THE MAXIMUM DEPARTURE INSIDE THE
THEORETICAL SURFACE FOR UNDERCUT.

RECORD:

X-Y AXIS OVERSHOOT OR UNDERCUT
TEST "A" TEST "B"
TOLERANCE ACTUAL TOLERANCE ACTUAL
Al Bl
0.0015 A2 0.002 Bl
. MAX. A3 MAX. BS
A6 B6

AlA AND ITS COMMITTEES WILL NOT (INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

= , "Z" AXIS OVERSHOOT

TEST "A" TEST "B
TOLERANCE ACTUAL TOLERANCE | ACTUAL
0.0015 MAX. Al 0.002 MAX. B2

CERTIFIED BY:

MANUFACTURER

CUSTOMER

GOVERNMENT

APPROVED DATE

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD .DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
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L.3.3.5.2 OVERSHOOT AND UNDERCUT TEST

MACHINE TYPE: HORIZONTAL SPINDLE PROFILE MACHINES.

TEST CRITERIA:

MATERIAL: TOT5-T6 ALUMINUM 6 x 8 x 48 MIN.
(PREPARED FER DIAGRAM)

BILITY OF

CUITER: 8 INCH DIA. - b FLUTE, 30° HELIX, CARBIDE BIADES.
SPINDLE SPEED: 3600 RPM.

FEED RATE: 25 IPM

ESTIGATE THE APPLICA
DARDE AND IN RESPECT THEREOF
T OWNERS OR TO PROSPECTIVE USERS

STAN

SPECIFIED FEED RATE TO BE CONSTANT WITHOUT PROGRAMMED SLOW DOWN,
TEST SHALL BE CONDUCTED WITH THE SAME MACHINE CONTROL SETTINGS
AS THOSE OF THE MAXIMUM HORSEPOWER TEST.

DEPTH OF CUT: PER DIAGRAM.

DIAGRAM:

AlIA AND ITS COMMITTEES WILL NOT INV

PATENTS TO THE SUBJECT MATTER OF NAS
DO NOT ASSUME ANY LIABILITY TO PATEN

DRAWINGS
IVE NO LATER

THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

0.002 UNDERCUT

L 0.002 OVERSHOOT

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD
FOR THE SAME PRODUCT AND SMALL BECOME EFFECT
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.- 4.3.3.4.2 OVERSHOOT AND UNDERCUT TEST, (CONTINUED)
4
R\
EVALUATE: X AND Y AXIS OVERSHOOT AND UNDERCUT, AND SURFACE FINISH TIR.
ok INSPECTION CRITERIA:
EEE USE SHARP POINTED CONTACT POINT FOR OVERSHOOT AND
Us UNDERCUT
Leg
u3o THE DIMENSION TO BE RECORDED IS THE MAXIMUM
Rz DEPARTURE FROM THE CUT SURFACE BEYOND THE
Lay THEORETICAL SURFACE FOR OVERSHOOT, AND THE
9%y -MAXIMUM DEPARTURE INSIDE THE THEORETICAL
EE SURFACE FOR UNDERCUT.
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| o TOLERANCE ACTUAL TOLERANCE ACTUAL
gy Al Bl
gn< + 0,002 A2 + 0,002 B2
ne3 MAX, A3 MAX. |B3
eHH
- —__ SURFACE FINISH
REQUIRED ACTUAL
. 64 RHR TIR TIR
oz
29
Eh
i92 o
253 CERTIFIED BY 8
gge =
b MANUFACTURER 8
548 =
go<
§§5 CUSTOMER @
£
e GOVERNMENT 5
<03 @
pey APPROVED DATE 2
E%S @
tok 8
aky &
[} 14
&
g5 b
Fhi- g
4
! 3
) o]
—. P e -~ - m
- &
NAS 979 <
COMPLETELY REVISED (D SHEET 22
CopyrlghtAerospace’I’nudtlsit’rr‘e:is:t::(\jat\g?;i::'e:gatlz,: I;J;;i‘on:‘I,uﬂ::;:v?":::‘ocxﬁ‘%, Ine. Copyright, 1969, Aerospace Industries Association of America, Inc.
N fepococon o nevwering pomited winau ense rom tean9ten, D.C. 20003 Nt for Resle 00252008 055554 MOT




B

ATA/NAS NASx*979 B9 °*

AND IN RESPECT THEREOF

NERS OR TO PROSPECTIVE USERS

AlA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS

DO NOT ASSUME ANY LIABILITY TO PATENT OW

EDENT STANDARD DRAWINGS

FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER

THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

THIS DRAWING SUPERSEDES ALL ANTEC
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AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC,,

)-l-.3.3.5.l

COMPOSITE CUTTING TEST

TEST CRITERIA:

CUTITER:

ALLOWED.

WORK LOCATION:

BLANK PREPARATION:

MATERIAL: TOT5-T6 ALUMINUM

MACHINE TYPE: ALL PROFILING AND CONTOURING MACHINES.

2,000 INCH DIAMETER, 2 FLUTE END MILL, HSS, RIGHT HAND CUT,
HIGH HELIX, 6 INCH MAXIMUM LENGTH TO MINIMIZE CUTTER DEFLECTION.

WIDIH AND DEPTH OF CUT: AS REQUIRED PER DIAGRAM - ROUGH AND FINISH CUTS
WORK PIECE TO BE CENTRALLY LOCATED ON THE TABLE WITH SIDES

PARALLEL, WITH MACHINE AXIS. PRE~BORED 2 INCH DIAMETER HOLE SHALL
BE USED AS THE PROGRAMMED SET POINT.

DIM. A B | C D E
™PE I [ b 17 J43/% | 5 110.000 £ .010
TYPE IT| 8 [ L | USE MILL VISE FOR MAT. HOLD DOWN

l
e b

— \_

PRE-BORED HOLE

2.000 +.0002 DIA.
(PROGRAMMED SET
POINT)

A

DRILL 11/}66 _/

¢ BORE 15/1 '

DEPTH 1 3/b ™~ ¢

TYP; 3 Fies. X = 64 RER
T )
b 3
' v

NOTE: SURFACE AREA & INCH FROM CORNERS SHAIL EE | NAS 979

FROM EVALUATION, COMPLE TELY REVlSED @ SHEET 23
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4.3.3.5.1 (CONTINUED)

DIAGRAM:
ssp NOTE: SURFACE AREA 11; INCH FROM CORNERS SHALL BE EXEMPT FROM EVALUATION,.
852
S o e 03125 :
2t o] e 43125 N 450 b |
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HE - :3125 7 : 5 e
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g ] f—
TYP. "G" DIA.
% 'ﬁ\l .
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DIM, AT BN G "

TYPE I 12,0000 | 6.0000 [ 12,0000 | 8.4853
TYPE II 6,0000 | 3.0000 ] 6.0000 | k&.2426

VISUALLY INSPECT THE X, Y, AND Z AXES .0Q5 RAMP AND TAPER CUIS
FOR UNIFORMITY OF SERVO RESPONSE AND SLIDE STICTION.

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS

FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN Si1X MONTHS FROM THE LAST DATE OF APPROVAL SHOWN MEREON
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k.3.3

A

.5.1 (CONTINUED)

EVALUATE: THE CUTTING OF OUTSIDE SQUARE FOR DIMENSIONAL ACCURACY, FINISH,
FLATNESS, SQUARENESS, AND PARALLELISM.

THE RAMP CUTTING OF 5° PLUNGE AND RISE FOR ANGULAR DEVIATION.,

THE CIRCLE FOR DIMENSIONAL ACCURACY, ROUNDNESS, DIAMETER
VARIATION, AND FINISH.

THE CENTER 45° CANTED SQUARE FOR DIMENSIONAL ACCURACY, SQUARENESS,
PARALLELISM AND FINISH.

OUTSIDE SQUARE: DIMENSIONAL ACCURACY, FINISH, AND FLAINESS.

INDICATOR PATH #1
va

AlA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OwNEB& OR TO PROSPECTIVE USERS

. e oL = ' : : SURFACE
I N I_[_ — TABLE
|
|
12.0000} || LLIGL (0.
- TYP. ‘[ O
» | INSPECTION SETUP
l |
W

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS

FOR THE SAME PRODUCT AND SHWALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

WITH TEST- PIECE LOCATED ON SINE PLATE AND WITH RISE RAMP CUT OFPPOSITE
TO HINGE END, INDICATE THE TWO FLAT SURFACES FOR FLATNESS AS SHOWN.

RECORD¢
SURFACE #1 SURFACE #2
REQUIRED ACTUAL ACTUAL
FEED RATE 25 IPM , IFPM IPM
SPINDLE SPEEDS | 1800 REM RPM REM
FLATNESS MAX. DEVIATION .002 TiR TIR TIR
FINISH — | 35 RAR MAX, —__ RHR , RHR
DiM. ACCURAGY | 12,0000 +.0025 TYPE I - )
6.0000 +.0025 TYPE II
NOTE:

TWO AND THREE AXES STRAIGHT LINE MILLING MACHINES SHALL
PERFORM THE 5° RAMP CUTS AND/OR THE "A" X "A" OUTSIDE
SQUARE., EVALUATION FOR ANGULAR DEVIATION, DIMENSIONAL

ACCURACY, FINISH, FLATNESS, SQUARENESS, AND PARALLELIS
TNAS 979

SHALL EE PERFORMED AS SPECIFTED IN THIS TEST.
COMPLETELY REVISED ?%; SHEET 25
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ke3.3.5.1
{ EVALUATE: (CONTINUED)

OUTSIDE SQUARE: ANGULARITY OF RAMP CUTS.

RIG SINE PLATE TO 5°. LOCATE TEST PIECE AS SHOWN FOR ANGULARITY
EVALUATION OF RAMP CUT #l. ROTATE TEST PIECE 90° FOR ANGULARITY

35 RAMP #1

B (PLUNGE CUT)

3 u

b U

uto O\ I

Fay | F

Ea, 50

38 12

™

823 I O | me. L 1 ——
65 \ SURFACE TABLE

12 L ,

s e INSPECTION SETUP
o33

2R INDICATOR PATH PARALLEL

i RAMP #2 TO CENTER LINE OF CUTTER

8w (RISE CUT)

ot 2

<9

E3:

S EVALUATION OF RAMP CUT #2.
RECORD:
RAMP CUT #1 RAMP CUT #2
REQUIRED | ACTUAL ACTUAL
EED RATE 25 IPM IPM IPM
SPINDLE SPEED] 1800 RPM RPM REM
ANGULARITY .0025 TIR TIR TIR

NOTE ¢

CUTTING OF "5° PLUNGE AND RISE RAMPS" IS REQUIRED FOR MACHINES HAVING
3 OR MORE AXES OF CONTROLLED MOTION ONLY. RAMP CUTTING IS TO BE
PERFORMED WITHOUT USE OF TILT MOTIONS.

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

APPROVAL DATE APRIL 1966 REVISION @ 15 Jan. 1969
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4.3.3.5.1
EVALUATE: (CONTINUED)

ATy,

OUTSIDE SQUARE: SQUARENESS AND PARALLELISM.
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INSPECTION SETUP

— SURFACE TABLE

RIG SINE PLATE AND TEST PIECE SO THAT "A" AND "B", SIDE #1,
INDICATE ZERO.

RECORD SQUARENESS OF SIDES #2 AND #4% TO SIDE #1 BY SETTING INDICATOR
TO ZERO 'AT "H" AND INDICATE TIR TO "G", SIDE #2. REPEAT FOR TIR FROM
c" 70 "D", SIDE #4.

RECORD PARALLELISM OF SIDE #3 TO #1 BY SETTING INDICATOR TO ZERO AT
"E" AND INDICATE TIR TO "F", SIDE #3.

SIDE #2 | SIDE #3 | SIDE #4
REQUIRED| ACTUAL | ACTUAL | ACTUAL
SQUARENESS MAX. DEVIATION ,002 TIR TIR | XX TIR
PARALLELISM MAX. DEVIATION | .002 TIR| XXX TIR | XXXXXXX

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

APPROVAL DATE APRIL 1966 REVISION @ 15 Jan. 1969
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4.3.3.5.1
| i EVALUATE: (CONTINUED)
‘ CENTER CANTED SQUARE: DIMENSIONAL ACCURACY, SQUARENESS, PARALLELISM,

Ba AND FINISH.

SEa SIDE #3

i S

Ly

<8 INDICATOR

Yoo PATH

..Z" »

N

a D |

is3 SIDE #b |

R I

S | SIDE 2 — O ‘

a8 o

Ik

H H c ‘

m;g \ l

!

8%

332 o SIDE #1 |

| |

to&

o'.;,: l \

4 o X }A

358 — -

- INSPECTION SETUP
e SURFACE

TABLE A B
RIG SINE PLATE AND TEST PIECE SO THAT "A" AND "B" SIDE #1 INDICATE ZERO.
RECORD SQUARENESS OF SIDES #2 AND #L TO SIDE #1 BY SETTING INDICATOR TO

ZERO AT "H" AND INDICATE TIR TO "G", SIDE #2. REPEAT FOR TIR FROM "cC"
TO "D", SIDE #k.

RECORD PARALLELISM OF SIDE #3 TO #1 BY SETTING INDICATOR TO ZERO AT "E"
AND INDICATE TIR TO "F", SIDE #3.

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL. SHOWN HEREON

i
. 5
RECORD FINISH READINGS FOR SIDES #1, #2, #3, AND #k. @
FIDE #1[SIDE 2] SIDE 73| SIDE | 8
, REQUIRED CTUAL | ACTUAL |ACTUAL | ACTUAL |~
FEED RATE _ 25 IPM IPM IPM IPM| 5
SPINDLE _SPEED 1800 _RPM REM REM REM | &
SQUARENESS MAX. DEV, +0015 TIR _POXXXXX TIR TIRI
ARATLELISM MAX, DEV. ,0015 TIR XICCOOK] 200000 TIR| 100000 | %
FINISH 35 RHR MAX. RHR RHR RHR RHR| ©
{ [DIMENS IONAL ACCURACY | 8.4853 +.0025 TYPE 1 2
- - I,2h26 +,0025 TYPE 11 _ 8
s a
] a
1 NAS 979 «
COMPLETELY REVISED (D 177 e 2
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4,3.3.5.1
EVALUATE: (CONTINUED)

LLLEY

CIRCLE: DIAMETER ACCURACY (Bl/B), ROUNDNESS, AND FINISH, 5
| 30

F1 A B
\ /

E THE APPLICABILITY OF
S AND IN RESPECT THEREOF

DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS
1

INDICATOR PATH El
BORED HOLE ™

) INDICATOR PATH - \\
————-—-——-':-—’[—--—-l--—‘-q-—'————G CIRCLE D1 ~—— D
Pl

= = c1™ .
3 C ot Bt
e I __J L Pl
X ROTARY TABLE / \
SURFACE TABLE BL A .
ROUNDNESS AND FINISH SETUP RADTAL DIFFERENCE SETUP

AlA AND ITS COMMITTEES WILL NOT INVESTIGAT
PATENTS TO THE SUBJECT MATTER OF NAS STANDARD

RIG THE TEST PIECE ON THE PRECISION ROTARY TABLE, AND CENTER THE MACHINED
- SURFACE OF THE CIRCLE RELATIVE TO THE AXIS OF THE ROTARY TABLE. SELECT
FOUR (4) QUADRANTS FOR CENTERING ON THE BASIS OF THE MOST SIGNIFICANT
OUT-OF-ROUNDNESS (AN ELLIPTICAL FIGURE WOULD BE CENTERED AT THE INTER~-
SECTION OF THE MAJOR AND MINOR AXES) AND SO AS TO REDUCE RADIAL DIFFERENCES
TO A MINIMUM FOR THE CIRCLE.

AWINGS
NO LATER

ROUNDNESS ERROR FOR THE MACHINED CIRCLE IS THE RADIAL DIFFERENCE BETWEEN
THE MAXIMUM AND MINIMUM RADII AT ANY OF THE 30° POINTS OF THE CIRCLE,

OR ON A ROUNDNESS MEASURING MACHINE, THE DIFFERENCE IN RADII OF TWO
CONCENTRIC CIRCLES WHICH CONTAIN THE PROFILE OF THE SURFACE OF THE
CIRCLE ON THE POLAR CHART IS THE ERROR IN ROUNDNESS.

CONCENTRICITY: WITH TEST PIECE CENTERED ON THE MACHINED CIRCLE AS ABOVE,
READ RADIAL DIFFERENCES FOR EACH 30° POINT AROUND THE PRE-BORED HOLE AND
CALCULATE CONCENTRICITY, OR ON A ROUNDNESS MEASURING MACHINE, CHART THE
HOLE FROFILE ON THE SAME POLAR CHART WITH THE CIRCLE AND THE LARGEST RADIAL
DIFFERENCE BETWEEN PROFILES LESS THE SMALLEST RADIAL DIFFERENCE BETWEEN
PROFILES OF CIRCLE AND HOLE IS CONCENTRICITY.

DIA. ACCURACY Bj/B
TYPE REQUIRED ACTUAL
I 12.0000 +.0025 '
II 6.0000 *.0025

THIS DRAWING SUPERSEDES ALL "ANTECEDENT STANDARD DR.
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

APPROVAL DATE APRIL 1966 REVISION @ 18§ Jan. 1969

COMPLETELY REVISED (D NAS 879

Published and distributed bv: National Standards Association, Ine. N
Copyright Aerospace Industries Association of America Inc. Convright. 1969. Aeraspace Industries Association of America, Inc.
e " 1321 Fourleanth Strest, N. W. Licensbe-Lockhesd Ft Worihis662402013 '

Provided by IHS under license with AIA/NAS a7z .
No reproduction or networking permitted without license from |HS‘II|\IHG'°I‘|, D.C. 20005 Not for Resale, 06/25/2008 09:55:54 MDT




AIA/NAS NAS*979 L9 WM 0318743 0005619 4 W
NATIONAL AEROSPACE STANDARD

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC.,, 172% DE SALES STREET, N. W., WASHINGTON, D. C. 20036

4.3.3.5,1 (CONTINUED)

- RECORD:
§ INDICATOR RADIAL READINGS, AT 30° POINTS,
FOR RADIAL DIFFERENCE VALUES (SEE NOTES 1 & 2)
B {clp Flaisilal plm [ mn
ook RADIAL
DIFFERENCE
ars ~CIRCLE
(UB
ggb RADIAL
i DIFFERENCE
J2 -HOLE
E;: SUM OF
RHY DIFFERENCES
4e3
29
b
25 REQUIRED ACTUAL
2 FEED RATE , 25 _1PM IEM
KE SPINDLE SPEED 1800 REM REM
FINISH MAXIMUM |35 RiR _RHR
4 ROUNDNESS_ERROR .002 MAX.,
ow )
_eg
& CONCENTRICITY CALCULATION
RE: ENTER LARGEST "“SUM OF RADIAL DIFFERENCES" VALUE

SUBTRACT SMALLEST "SUM OF RADIAL DIFFERENCES" VALUE

e |_CONCENTRICITY | — REQUIRED r .002 | .[AC‘I‘UAL
ne
‘z’r‘é’ NOTES:

1. BSET DIAL INDICATOR READING TO ZERO AT LARGEST RADIUS OF THE
CIRCLE AND RECORD ALL RADIAL DIFFERENCES AS POSITIVE VALUES.

2. BSET DIAL INDICATOR READING TO ZERO AT SMALLEST RADIAL VALUE
IN PRE-BORED HOLE AND RECORD ALL RADIAL DIFFERENCES AS POSITIVE
VALUES.

EDENT STANDARD DRAWI
COME EFFECTIVE NO

E

3« RECORDED DIAL INDICATOR READINGS ARE TO BE THE AVERAGE OVER A
PLUS OR MINUS 2° RADIAL AREA AT EACH 30° POINT,

CERTIFIED BY: MANUFACTURER

CUSTOMER

THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON
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4,3.3.6.1

i

TRANSVERSE TILT TEST

MACHINE TYPE: ALL MACHINES HAVING FOUR OR FIVE AXES OF CONTROLLED MOTION.

TEST CRITERIA:

ESPECT THEREOF

MATERTAL: TO75-T6 ALUMINUM L4 x 19 x 3 MINIMUM SIZE.

OSPECTIVE USERS

CUTTER: 2 INCH DIAMETER, 2 FLUTE END MILL, HSS, RIGHT HAND CUT, HIGH
HELIX. -

SPINDLE SFEED: MAXIMUM AVAILABLE RPM. FEED RATE: 25 IPM

ESTIGATE THE APPLICABILITY OF

EVALUATE: ANGULAR ACCURACY OF TILT MOTION. PROFILE MILL TWO (2) SIDES.
OF TEST PIECE WITH A CONSTANT VARYING ANGLE FROM 0° TO 2230

@.;,_ LEAVING A 1 CONSTANT ANGLE AT 00,779,140 AND 2239,(ROUGH AND :
FINISH ALLOWED). -

i \‘—i\\l_{\_ﬁ\smE pt =
I

ANDARDS AND IN R
PATENT OWNERS OR TO PR

64 RHR

AlA AND ITS COMMITTEES WILL NOT INV
PATENTS TO THE SUBJECT MATTER OF NAS ST

DO NOT ASSUME ANY LIABILITY TO

Yt | i | §
Qs A s s e e -

- e
- \_ P41
1 FLAT TYP. 8 PLACES ~PT #e

NOTE: 7\ _ 2,000
Brt—0O

55
2 RIG SINE PLATE TO EACH SPECIFIED
ou ANGLE. SET INDICATOR TO ZERO AT  rioiti®D ©
&E PT.#1l. RECORD INDICATOR READING ~ 2
AT PT.42, \ Q g
N — , H
g3t RECORD: |SIDE "A" | SIDE "B" N SURFACE TABLE ”
3ag ACTUAL ACTUAL
£k REQUIRED | POINT 72 | POINT 72 INSPECTION SETUP ©
jﬁr- 70 6
il O fr.0012 @
| e
£23 |
Lou CERTIFIED BY: MANUFACTURER g
3“‘E i
238 CUSTOMER i
HHE g
2e GOVERNMENT
Rk }u-’
APPROVED DATE 3
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o]
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&
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4,3.3.6.2
TRANSVERSE TILT TEST

MACHINE TYPE: ALL MACHINES HAVING FOUR OR FIVE AXES OF CONTROLLED MOTION.

53

4 TEST CRITERTA

a .

& MATERIAL: TOT5-T6 ALUMINUM 4 x 37 x 3 MINIMUM SIZE.

£

“ CUTTER: 2 DIAMETER, 2 FLUTE END MILL, HSS, RIGHT HAND CUT, HIGH HELIX.
Ya

72

SPINDLE SPEED: MAXIMUM AVAILABLE RPM. FEED RATE: 25 IPM.

EVALUATE: ANGULAR ACCURACY OF TILT MOTION. PROFILE MILL ONE SIDE OF TEST
PIECE WITH CONSTANT VARYING ANGLE FROM 2210 TO 0° IN ONE TILT
DIRECTION AND 0° TO 223° IN THE OPPOSITE TIL’I' DIRECTION, LEAVING
A 1 CONSTANT ANGLE AT 22%0, 140, 70, 0°, 7°, 140, AND 22L°.
(ROUGH AND FINISH CUT ALLOWED)

22.LO 140 70 Q0

DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

AlA AND ITS COMMITTEES WILL NOT INVESTIGATE
PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS

= 64 RHR PT#L

g8z RECORD: BT #2

28 7\ 2.000

< u

ng:

ouf ACTUAL | -0,

it REQUIRED| POINT #2 SPECIFIED , OJE

g 2250 ANGLE ) g

N 150 s,

Zia (0) A

1N 0 1 +,0012 f | -

3'3:' 0° - ) \_ - o e @

£ 70 SURFACE TABLE z

3% 110 9

a% 2230 :

B iu

i3 :

£58 2

.?,Eg NOTE ¢ §

0

£a8 RIG SINE PLATE TO EACH SPECIFIED ANGLE. SET INDICATOR TO ZERO AT PT. #1. =

aEd RECORD INDICATOR READING AT PT. #2. o

;
3
=
<
>
(]
x
o
o
<

CERTIFIED BY: MANUFACTURER APPROVED DATE
‘ CUSTOMER COMPLETELY REVISED (D
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%.3.3.7.1
§ ' LONGITUDINAL TILT

MACHINE TYPE: ALL MACHINES HAVING FOUR OR FIVE AXES OF CONTROLLED MOTION,
TEST CRITERIA:

MATERTAL 7075-T6 ALUMINUM 6 x 21 x 3 MINIMUM SIZE
CUTTER: 2 DIAMETER, 2 FLUTE END MILL, HSS, RIGHT HAND CUT,
HIGH HELIX.

SPINDLE SPEED: MAXIMUM AVAILABLE RPM FEED RATE: 25 IPM

¥

EVALUATE: ANGULAR ACCURACY OF TILT MOTIONS. PROFILE SIDE "A" WITH A
CONSTANT VARYING ANGLE FROM 0° TO 480 LEAVING A 1 CONSTANT
ANGLE AT 00, 12°, 240, 360 AND 480, PROFILE SIDE "B" WITH
A CONSTANT VARYING ANGLE FROM 223° TO 0° LEAVING A 1 CONSTANT
ANGLE AT 223°, 159, 10°, 5  AND 0°. (ROUGH AND FINISH CUT
ALLOWED).

PT. #1 oo, o 0 (Eim? 0.
—= 0

AIA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNER§ OR TO PROSPECTIVE USERS

O —
S~ " 2.000
SPECIFIE o Y o
ANGLE | j“@ > — - 12
- N
\ ﬁ-] 10° — j[t :‘L___ 0
o S 1 _ T 2l
N\ SURFACE TABLE )
o | 1
°5° INSPECTION SETUP 15° .1 3
33z I
E NOTE : o 4
| gut RIG SINE ANGLE PLATE TO EACH SPECIFIED ANGLE. 224° —— | {—b—_ 4% |,
gba SET INDICATOR TO ZERO AT PT. #l. 3
S RECORD INDICATOR READING AT PT. #2. P
£ 8,
£t RECORD: | -—*1— “
ats SIDE "A" SIDE "B %
£t ACTUAL ACTUAL T ©
50 REQUIRED| POINT #2 POINT 72 5
403 {120 T+.0012 |, 5 a
u<y 240 |IN 2 109 _ 2
i 380 | InCHES 150 K = 6 R &
R '%EG 2220 ©
ity = &
1
43 CERTIFIED BY: MANUFACTURER &
‘.i‘
CUSTOMER <
{ GOVERNMENT -;‘
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APPROVED DATE a
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h.3.3.8.1

PR

PROFILE ~ CONE FRUSTUM

MACHINE TYPE: FIVE AXIS MACHINE ONLY.

TEST CRITERIA:

MATERIAL: T7075-T6 ALUMINUM - 2% THICK.

CUTTER: 2 DIAMETER, 2 FLUTE END MILL, HSS, RIGHT HAND HELIX. 6 MAX.
LENGTH OF MINIMIZE CUTTER DEFLECTION. .

FEED RATE: . 25 IPM
SPINDILE SPEED: 1800 RPM

WORK LOCATION: WORK PIECE TO BE CENTRALLY LOCATED ON WORK SURFACE,
EXCEPT THAT WORK PIECE TO SPINDLE RELATION MUST BE SUCH
THAT ALL FIVE AXIS MUST ACTUATE IN THE PERFORMANCE OF
THIS 'TEST.

DIAGRAM:
PRE-BORED
___ 2.000 +.0002 DIA. HOLE
/" (PROGRAMMED SET POINT)

AlA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
.. DO..NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

Wy
1\ =
SR
‘ {j;jgoo MIN.

PROFILE MILL THE FRUSTUM OF A 10 INCH DIAMETER CONE WITH AN APEX ANGLE
OF 30 DEGREES. THE % AXIS SHALL RISE 1.000 INCH MIN. WHILE TRAVERSING
180° OF CIRCUMFERENCE AND FALL 1.000 INCH MIN. WHILE TRAVERSING THE
REMAINING 180°. THE % AXIS MOTION TO BE MEASURED ALONG THE CENTER LINE
OF CUTTER, (ROUGH AND FINISH CUT ALLOWED.)

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS

FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN MEREON

APPROVAL DATE APRIL 1966 REVISION @ 1§ Jan. 1969
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4.3.3.8.1 (CONTINUED)

{ i EVALUATE: SURFACE OF THE 10 DIAMETER FRUSTUM OF A CONE FOR FINISH,
i ROUNDNESS, AND ANGULARITY.

NOTE:

LICABILITY OF
ESPECT THEREOF

BO NOT ASSUME ANY LIABILITY TO PATENT OWNE&S OR TO PROSPECTIVE USERS

RIG ROTARY TABLE TO 15°.
SET INDICATOR TO ZERO ON
PATH #3 AND RECORD READINGS
AT POINTS A,D,Al, & D1 ON
PATH #2.

INDICATOR
PATH (CIRCLE)

. — INDICATOR
#2-~Z:; /" PATH

S
-—O

INDICATOR
PATH

OATTAL

T R
» - m-“n.:gj 15°

‘\\\“'ROTARY TABLE — SURFACE TABLE

AlA AND ITS COMMITTEES WILL NOT JNVESTIGATE THE APP
PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN R

INSPECTION SETUP_FOR_FINISH INSPECTION SETUP FOR ANGULARITY
ROUNDNESS AND RADIAL DIFFERENCES :

INGS
LATER

THAN SI1X MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

RIG TEST PIECE FOR INSPECTION OF FINISH, ROUNDNESS, AND RADIAL DIFFERENCES
ON THE PRECISION ROTARY TABLE. CENTER THE MACHINED SURFACE OF -THE FRUSTUM
(CIRCULAR PATH OF THE INDICATOR) RELATIVE TO THE AXIS OF THE ROTARY TABLE.
SELECT FOUR (L) QUADRANTS FOR CENTERING ON THE BASIS OF THE MOST SIGNIFICANT
OUT~OF~ROUNDNESS (AN ELLIPTICAL FIGURE WOULD BE CENTERED AT THE INTERSECTION
OF THE MAJOR AND MINOR AXES) SO AS TO REDUCE RADIAL DIFFERENCES TO A MINIMUM
FOR THE CIRCLE.

ROUNDNESS ERROR FOR THE MACHINED FRUSTUM IS THE RADIAL DIFFERENCE BETWEEN
THE MAXIMUM AND MINIMUM RADII AT ANY OF THE 30° POINTS OF THE CIRCLE, OR

ON A ROUNDNESS MEASURING MACHINE THE DIFFERENCE IN RADII OF TWO CONCENTRILC
CIRCLES WHICH CONTAIN THE PROFILE OF THE CIRCLE ON THE POLAR CHART IS THE

ERROR IN ROUNDNESS.

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAW
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO

COMPLETELY REVISED (D I NAS 979

APPROVAL DATE APRIL 1966 REVISION @ 15 Jan. 1969
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4,3.3.8.1
§ EVALUATE: (CONTINUED)
852 CONCENTRICITY: WITH THE TEST PIECE CENTERED ON THE MACHINED FRUSTUM AS
ris ABOVE, READ RADIAL DIFFERENCES FOR EACH 30° POINT AROUND THE PRE-BORED
gry HOLE AND CALCULATE CONCENTRICITY, OR ON A ROUNDNESS MEASURING MACHINE,
$ub CHART THE HOLE PROFILE ON THE SAME POLAR CHART WITH THE CIRCLE AND THE
] LARGEST RADIAL DIFFERENCE BETWEEN PROFILES LESS THE SMALLEST RADIAL
zo DIFFERENCE BETWEEN PROFILES OF CIRCLE AND HOLE IS CONCENTRICITY.
Eg: :
ggg RECORD:
o<l
B2 INDICATOR RADIAL READINGS, AT 30° POINTS,
2o, FOR_RADIAL DIFFERENCE VALUES (SEE NOTES 1 & 2)
p38 A |BIlc |DIE |F |AY [BL |Cl | Di|GFElL|F
%5t RADIAL
i DIFFERENCE
L ~CIRCLE
Brg RADIAL
by DIFFERENCE
o3 SUM OF
S0} RADIAL
2y DIFFERENCES
wZ
18
REQUIRED ACTUAL
FEED RATE 25 IPM IPM.
SPINDLE SPEED 1800 RPM RFM
FINISH MAXIMUM 35 RHR RHR
ROUNDNESS ERROR .00k  MAX.

CONCENTRICITY CALCULATION
ENTER LARGEST "SUM OF RADIAL DIFFERENCES" VALUE
SUBTRACT SMALLEST "SUM OF RADIAL, DIFFERENCES" VALUE
| CONCENTRICITY [ REQUIRED | .00k | [ACTUAL

POINT POINT |[POINT POINT
A #o D #2 Al #2 D1 #2
. 'REQUIRED. ACTUAL ACTUAL |ACTUAL | ACTUAL
| ANGULAR ACCURACY | +.0012

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

APPROVAL DATE APRIL 1966 REVISION @ 15 Jan. 1969

! SHEET 36
Published and distributed by: '{‘;'2'f":ius:::::,:'?,,::;,“;"w,' fne. - Copyright; 1969, Aerospace Industries Association of America, Inc.
Copyright Aerospace Industries Association of America Inc. Wmhington, D.C. 20008
Provided by IHS under license with AIA/NAS Licensee=Lockheed Ft Worth/5962402012

" No reproduction or networking permitted without license from IHS _ Not for Resale, 06/25/2008 09:55:54 MDT



e —
AIA/NAS NAS*979 &9 MR 0314743 0005keb 1 W
NATIONAL AEROSPACE STANDARD

AEROSPACE INDUSTRIES ASSCCIATION OF AMERICA, INC,, 1723 DE SALES STREET. N. W.. WASHINGTON, D. C. 20036

4.3.3.8.1 (CONTINUED)

NOTES:
1. SET DIAL INDICATOR READING TO ZERO AT LARGEST RADIUS OF THE
CIRCLE AND RECORD ALL RADIAL DIFFERENCES AS POSITIVE VALUES.

2. SET DIAL INDICATOR READING TO ZERO AT SMALLEST RADIAL VALUE
IN PRE-BORED HOLE AND RECORD ALL RADIAL DIFFERENCES AS
POSITIVE VALUES.

3. RECORDED DIAL INDICATOR READINGS ARE TO BE THE AVERAGE OVER
A PLUS OR MINUS 2° RADIAL AREA AT EACH 30° POINT.

CERTIFIED BY:

MANUFACTURER

CUSTOMER

‘GOVERNMENT

APPROVED DATE

AlA AND TS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS.STANDARBS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

ALL BECOME EFFECTIVE NO LATER

FOR THE SAME PRODUCT AND
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

THIS DRAWING SUPERSEDES ALé.HANTECEDENT STANDARD DRAWINGS
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APPROVAL DATE APRIL 1966 REVISION (D 15 Jan. 1969

4.3.3.9.1 BORING TEST
MACHINE TYPE: ALL PRECISION BORING MACHINES.
o TEST CRITERIA:
By MATERIAL: STEEL 4340, 250-300 BRINELL.
20F '
Sy CUTTER: SINGLE POINT T.C.
Leg
;o SPINDLE SPEED: 250 RPM.
l—‘m
42y FEED RATE: .005 IFR.
O«
EQz
8z DEPTH OF CUT: .010 APPROXIMATE.
“nz
§§< WORK LOCATION: WORK PIECE TO BE CENTRALLY LOCATED ON WORK SURFACE.
Jg,o_
sty DIAGRAM:
oE3
tg&
ﬂm(
258 [T | ; 1
<is g ‘r Vi | |
I
]
~ | : I : 8 10
| R | {
N LRy |, A /r'#éir-m
gus Y - LS I I
R * 14 |
ZQT —t A
aZyz
g‘é‘g . 6% —— 33/""%-——
§§§ {-_ H f
<L - — o
hiig 3% DAL R T a1
uf 2
N Tar @ —t
g FLW___LJ_ _4--[_[ 3z +
Zlg
(;Q { - t
4o }
a3
ey
o
;gé FOUR 3% DIAMETER HOLES BORED THROUGH A BOX MADE OF 1 THICK
ake STEEL PLATES PER DIAGRAM. (ROUGH AND FINISH CUTS ALLOWED).
g5
[ 34>
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.

AlA AND ITS COMMITTEES WILL NOT (INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

AWINGS

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DR,
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN MEREON

4.3.3.9.1 (CONTINUED)

EVALUATE

FOUR BORED HOLES FOR FINISH AND ALIKENESS OF DIAMETERS, AND

THE CENTERLINE OF ONE PAIR OF IN-LINE BORED HOLES AS

REFERENCE TO DETERMINE DEVIATION FROM PARALLELISM OF SECOND
PAIR OF IN-LINE BORED HOLES IN BOTH HORIZONTAL AND VERTICAL
PLANES.

|/— PT. #4A

PT #3A

INSPECTION SETUP -~ PARALLELISM

FINISH ROUNDNESS, AND ALIKENESS OF DIAMETERS:

'd iy
:1—;—”

12 TYP.

|
_M%L PT #3

O

1O

]

PRECISION MANDRELS

SURFACE TABLE _/

RIG TEST PIECE ON ROTARY

TABLE CENTERING HOLE #1 AND RECORD READINGS OF FINISH, DIAMETER ALIKENESS,

AND ROUNDNESS TIR.

PARATLELISM:

REPEAT FOR HOLES #2, #3, AND #.

RIG TEST PIECE AS SHOWN WITH PRECISION MANDRELS IN EACH

PATIR OF BORED HOLES, AND SO THAT POINTS 1A AND 2A ARE AT THE SAME HEIGHT

ABOVE SURFACE TABLE.
INDICATOR READING AT POINT LA FOR HORIZONTAL PARATLELISM.

SET INDICATOR TO ZERO AT POINT #3A AND RECORD

USING POINTS

#1 AND #2 AS ZERO REFERENCE SET INDICATOR TO ZERO AT POINT #3 AND RECORD
INDICATOR READING AT POINT #4 FOR VERTICAL PARALLELISM.

Provided by IHS under license with AIA/NAS

RECORD: UTRED ACTUAL
REQ HOLE #1 | HOLE #2 | HOLE #3 | HOLE #4
UNDNESS .0005 TIR MAX.

FINISH S RHR MAX.
DIAMETERS ALIKE [ WITHIN .0005
HORIZ. PARALLEL | .0005 MAX/FT. .0000 REFERENCE
VERT. PARAILEL | .0005 MAX/FT. ,0000 REFERENCE
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4,3,3.,10.1 BORE AND COUNTERBORE TEST

- MACHINES: ALL COMBINATION BORING, DRILLING AND MILLING MACHINES.

TEST - CRITERIA

MATERIAL: TOT5-T6 ALUMINUM OR CLASS 30 CAST IRON 24 x 24 x 2%
MINIMUM S1ZE.

WORK LOCATION: WORK PIECE TO BE CENTRALLY LOCATED ON WORK SURFACE.
INSPECTION: CENTER LINE OF BORED HOLES MUST BE WITHIN .00l OF
PROGRAMMED CENTER LINE. (.00L RADIAL TOLERANCE.)

"Y"
)

¢_ ——— ACTUAIL CENTER OF HOLE
‘ss—_ TOCATION ERROR (POSITIVE)

-$~ —=—— PROGRAMMED CENTER OF HOLE

A P
D o "X it

FanY

EXAMPLE :

LOCATION ERROR = —\/ (X ERROR)2 + (Y ERROR)?

EVALUATE: ACCURACY OF TWELVE BORED AND COUNTERBORED HOLES BORED
. BY 1.125 DIA, BORING BAR AND COUNTERBORED BY A 1.375
L DIA, UNPILOTED COUNTERBORE IN THE SEQUENCE SHOWN.

AlJA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

2 §- | 16

8 ¢
11 ¢ |

1.000 INCH BORED "o" HOLE ___ 12
10 ,4,_

T %
34 64

|

' REVISION

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

APPROVAL DATE Jan. 1969
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. %.3.3.10.1 (CONTINUED)
{ ' RECORD
559 ACTUAL HOLE LOCATION, RESULTING ERROR AND CALCULATED LOCATION ERROR.
= 4
35 TOLE___ PROGRAMMED ACTUAL ERROR TOCATION
,§ No.] X X X Y X Y |ERROR
«
Za
Iop 1 [+11.132 ] +10.111 e
a;"f 2 |-10.213 | +11.222
get 3 1-9.321 | -8.333
T L 1+8.123 | -9.231
36 5 [7.465 | +8.hhh
sgg 6 +6T)+56 -7056‘&
zge T _|-k.654 | -5.666
3P 8 [-5.546 | +k.555
| *LE 9 H3.7W | +2.777
} 10 |-2.987 | =3.999
| ok 12_H0.769 | -1.897
| it 0_100.000_| 00,000
L‘em
2o COUNTERBORE DEPTH +.001
| wZ )
- CONCENTRICITY .0005 TIR
HOLE | __ PROG. DEPTH ACTUAL  |ACTUAL
NO. [2 AXIS| 3 AXIS | DEPTH _ |CONCEN.
352 l c175
e 2 ALL .500
g9t 3 HOLES | _.625
ou n .500 875
it DEEP | 1.000
I g 1.125
oug 1.250
a3% 8__ 1.375
gag 9 1.200
E3f 10 1.625
h: 11 1.605 5
93 12 2.000 @
w<y >
i iy
Pt
€80
£t CERTIFIED BY: MANUFACTURER _
£ w0
937 2
303 CUSTOMER p
335 s,
| os GOVERNMENT w
| <
| APPROVED DATE 8
i 3
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k.3.3.11.1

ACCURACY AND REPEATABILITY CUTTING TEST

MACHINE TYPE: ALL PROFILING AND CONTOURING MACHINES.

s

pE8 TEST CRITERIA:

JFu

3t MATERIAL: 7075-T6 ALUMINUM

i CUTTER: 2,000 INCH DIAMETER, 2 FLUTE END MILL, HSS, RIGHT HAND CUT,

o HIGH HELIX, 6 INCH MAXIMUM LENGTH TO MINIMIZE CUTTER DEFLECTION.
14

w0

WIDTH AND DEPTH OF CUT: AS REQUIRED PER DIAGRAM - ROUGH AND FINISH CUTS

ALLOWED.
WORK LOCATION: WORK PIECE TO BE CENTRALLY ILOCATED ON THE TABLE WITH

SIDES PARALLEL WITH MACHINE AXIS. PRE~BORED 2 INCH DIAMETER
HOLE SHALL BE USED AS THE PROGRAMMED SET POINT.

BLANK PREPARATION:

DIM. A BJC D E
TYPE.L | 14 | 7 | 4 3/ 5 10,000 + .010
TYPE IX] 8 [ L [ USE MILL VISE FOR MAT. HOLD DOWN

AlA AND ITS COMMITTEES WILL NOT INVESTI
PATENTS TO THE SUBJECT MATTER OF NAS STAND.
DO NOT ASSUME ANY LIABILITY TO PATENT OWNE

Py PRE-BORED HOLE
. ; - ©- 2.000 +.0002 DIA.
1 | (PROGRAMMED SET
A

g%z
258 POINT)
ggf /{v)/
943 E - - - .
r-‘l:-‘> |
o D
uo< | B
gao . :‘;@_ o @_,_
£
352 / ‘ ' \ r 5
<0< ' ] 4 ! =
wZo v
ey DRILL 11/16 >
53z C BORE 15ﬁ6 ¢ -+ C - x
gg& DEPTH 1 3 —— = 6)+ RHR
oui|  TYP. 3 PLCS. — B A ' 2
r4 [+
%52 T 1 T 1] T 1 -
h 197 bt 3 i
0¥ 1 |11 ] I
oz Il (I IR VA I W
7 z
: 2 S —— A g
( :
NOTE: SURFACE AREA + INCH FROM CORNERS SHALL BE EXEMPT J &
FROM EVALUATION. | NAS 979 %
_ SHEET 42

| Copyright Aerospacelnaus.tr.;es. Association of America inc. ' Nalienal $tandards Association, Inc. - e a_aa . . P R
Provided by IHS under license with AIA/NAS 1321 Fourteenth Strest, N. W, Licensee=Lockheed Ft Worth/5062402012 Space Industries Association of America, Inc.

No reproduction or networking permitted without license from IHS fashington, D.C. 20005 Not for Resale, 06/25/2008 09:55:54 MDT



AIA/NAS NAS*979 L9 B 0318743 000532 7 H
NATIONAL AEROSPACE STANDARD

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., 1725 DE SALES STREET. N. W.. WASHINGTON. D. C. 20036

-

4:3.3.11.1 (CONTINUED)

PrERE

NOTE: SURFACE AREA 1‘1- INCH FROM CORHERS SHALL BE EXEMPT FROM EVALUATION.

o o 3125
- gt r,__ 3125

- 03125
bl e 3125

TYP ; /
I PLCS. Sl

’

"A"

AIA AND TS COMMITTEES WILL NOY (INVESTIGATE THE APPLICABILITY OF

PATENYS TO THE SUSIECT MATTER OF NAS STANDARDS AND IN RESPFECT THEREOF
O NOT ASSUME ANY LIABILITY TO PATENY OWNERS OR TO FROSPECTIVE USERS

.005 nTh'flelL PLCS.
%/8 o) b "A .rm_m__.__.J

tHatt
o — B = Y—

/L

0,
3z
Sof
0%z
833
36a
352
53
rud
§§= — N I —— = G4 RHR
3'&'3 \ 0./ I v
v {
TIg i
<§n i r4
i ' 4
(gj @
N . S
§5§ ﬁ’u\{ “A" l uBu _ 3 Cn 7 nDn Lau:
> . dom
- g8g TYPE 1 | 12,0000 | 6.0000 12:0000 84893 |
ate TYPE 11 &.0000 | 3.0000 | 6.0000 | k.2h3g | 2
» :
3ny g
fyx &
orv
!zi
2o E
<
(o]
J
{ 2
>
o]
o
S
NAS 979 <
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4,3.3.11.1 (CONTINUED)
EVALUATE :
DIMENSIONAL ACCURACY - PART TO DIAGRAM.

FIVE CONSECUTIVELY PROFILE MILLED PARTS, FROM A SINGLE TAPE, TO DETERMINE
MACHINE AND CONTROL SYSTEMS ABILITY TO REPEAT UNDER CUTTING CONDITIONS.

OUTSIDE SQUARE: DIMENSIONAL ACCURACY, DEPTH, AND FLATNESS.

INDICATOR PATH _c le—— 12.0000 ]
e TYP. 4 SIDES

< .312
e 5 : ~— ’,‘i‘\;,‘_i‘_‘- '%YP?
P g — =N
F l Iﬁ\ L
1[ T '
5 _/'Jl' SURFACE TABLE —/
| INSPECTION SETUP

AlA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

A

5 7,

WITH TEST PIECE LOCATED ON SINE PLATE AND WITH RISE RAMP CUT OPPOSITE TO
HINGE END, INDICATE THE TWO FLAT SURFACES FOR FLATNESS AS SHOWN.

ne
g
£3
< w
gg; T =
ng .
Eég NOMINAL E ACTUAL PART DIMENSIONS MAX. ALLOW |
2d3 DIM. TOL. | & | #1 #o # # #5 DEVIATION DEV .
biig 12,0000 A
313 o B
G3% r
b 6.0000 C
g n
b4k o D
3 .3125 3 A z
470 . - 4
<nj B (@] u
2 +1 o |35
i<y C > |2
arx u
whk o [
g3z D
T e 35 RHR E
MAX. F 3
oeh N
232 -
£40
N g
u
E,Eg 8,
Ve g w
44 b
a
-~
. <
i >
2
e &
NAS 979 <
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4.3,3.11.,1 (CONTINUED)

i,

EVALUATE: (CONTINUED)
OUTSIDE SQUARE: ANGULARITY OF RAMP CUTS.

L

INSPECTION SETUP

4 \ SURFACE TABLE

NN

R . o
\ INDICATOR PATH PARALLEL
RAMP

TO CENTER LINE OF CUTTER
(RISE CUT)

RIG SINE PLATE TO 5°. LOCATE TEST PIECE AS SHOWN FOR ANGULARITY
EVALUATION OF RAMP CUT A, ROTATE TEST PIECE 90° FOR ANGULARITY
EVALUATION OF RAMP CUT B.

AlA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF
PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWHNERS -OR TO PROSPECTIVE USERS

RECORD:

RAMP T ACTUAL PART DIMENSION MAX. ALLOW.
cur | TOoL. |# do0 43 2y  #5 | DEVIATION | DEV.

+0025 , 001
TIR

wl >

NOTE:

REVISION

CUTTING OF "50 PLUNGE AND RISE RAMPS" IS REQUIRED FOR MACHINES HAVING
3 OR MORE AXES OF CONTROLLED MOTION ONLY. RAMP CUTTING IS TO BE
PERFORMED WITHOUT USE OF TILT MOTIONS.

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

-

NAS 979
SHEET 45

""APPROVAL DATE Jan. 1969
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4.3.3.11.1 (CONTINUED)
- - EVALUATE: (CONTINUED)

| CIRCLE: DIAMETER ACCURACY AND DEPTH OF CUT.

OF

El L C

3125

Cl 1 \,/(

AIA AND (TS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

.E‘;"j

RECORD:

NOMINAL ACTUAL PART DIMENSION MAX. [ALLOW.
DIM. TOL. | PTS. #1. #2 #3 #h #5 DEV. |DEV.
TYPE 1 A-A1
12,0000 B-Bl
OR C-Cli
TYPE II D=-D1.
6.0000 "E-E1

t.o0025
ws)
.001

REVISION

«3125 F

THIS DRAWING SUPERSEDES ALl ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SI1X MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

APPROVAL DATE Jan. 1969

1 NAS 979
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4.3.3.11.1 (CONTINUED)
% | EVALUATE: (CONTINUED)
CENTER CANTED SQUARE: DIMENSIONAL ACCURACY.

C_\ / mi:f.hss:a

/_‘B

L
N

~——A
AN

TYPE II
L .2ko6

S AND IN RESPECT THEREOF

O

DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

AlIA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDAR

RECORD:
gz A
558 NOMINAL A ACTUAL PART DIMENSION T | MAX. ATIOW,
Eor DIM. TOL, |3 1 f2 #3 h #5_ | DEVIATION | DEV,
ous 8.4853 A
§Ga OR +.0025| B .001
LS k.2k26 c
D

REVISION

Jan. 1969

APPROVAL DATE

<

b3

7

wo«

B

2=

£

i

Jl

<oj

wz

wey

Oy

w

i3

wle

I.ou.

3%

L9

935 CERTIFIED BY: MANUFACTURER

30x

Fux

BEw CUSTOMER

BT

I0T

=14~

GOVERNMENT
: APPROVED DATE
!
INAS 979
! SHEET 47
Bubibod ~ud diadboasd b Nafignal Standards Association, Inc.

manusinht 1040 Aawne pi Lo -
Provided by IHS under license with AIVNAS 1321 Fourteenth Street, N. W, Lot oreed Fviatssesaopory?ac @ Industries Association of America, Inc.

No reproduction or networking permitted without license fram‘li—(‘S ihiﬂﬂ”ﬂ: b.C. 20005 Not for Resale, 06/25/2008 09:55:54 MDT

..
Copyright Aerospace Industries Association of America Inc.



ATA/NAS NAS*979 &9 ] - | , e
NATIONAL AEROSPACE STANDARD | (218743 0005637 &

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., 1725 DE SALES STREET. N. W.. WASHINGTON, D, C. 200368

,"'|3 53 cll '2
ACCURACY AND REPEATABILITY CUTTING TEST

ey

MACHINE TYPE: ALL PROFILING AND CONTOURING MACHINES.

TEST CRITERIA:

MATERIAL: TO75-T6 ALUMINUM - 15 x 15 x 1 MINIMUM SIZE.

CUTTER: 1.250 INCH DIAMETER, 2 FLUTE END MILL, RIGHT HAND CUT, HIGH
HELIX, 3 INCH MAXIMUM LENGTH TO MINIMIZE CUITER DEFLECTION.

SPINDLE SPEED: 1800 RPM FEED RATE: 25 IPM

WIDTH AND DEPTH OF CUT: AS REQUIRED PER DIAGRAM -~ ROUGH AND FINISH CUTS
ALLOWED.

WORK LOCATION: WORK PIECE TO BE CENTRALLY LOCATED ON THE TABLE WITH
SIDES PARALLEL WITH MACHINE AXIS.

AIA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF
ATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESPECT THEREOF
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

P

A "'\ -‘_)_- “A"
. 0.2500 ——>-1
- , TYP. 4 FL.

"A"

»—i ~—— 0.2500
r TYP.

RN

Yy

-\
) /’7/

_,,‘ ~.-1/4 TYP,

o _// .......... — 1/k TYP.

¥12.0000
TYPO f6l.. RH‘R SEC . "A."""A"

e
— w2 O

o

8
WAL

REVISION

EVALUATE: DIMENSIONAL ACCURACY - PART TO DIAGRAM.

FIVE CONSECUTIVELY PROFILE MILLED PARTS, FROM A SINGLE TAPE,
TO DETERMINE MACHINE AND CONTROL SYSTEMS ABILITY TO REFPEAT
UNDER CUTTING CONDITIONS.

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
OR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER

F
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

ity

¥ DIMENSIONS SHALL BE REDUCED 50% FOR MACHINES HAVING
AXES TRAVEL LESS THAN 14 INCHES.

APPROVAL DATE Jan. 1969

NAS 979
_SHEET 48

Published and distributed bv: National Standards Association, lnc. R : - ;
CopyrlghtAerospaceIndulsmesAssomat\Un U;A‘;wenca Inc. ];2‘] :ou"::mh Straet, N? lw" ‘Jopyr\ght. 1969, ACI'OSPBCE Industries Assaciation of America, Inc.

Provided by IHS under license with AIA/NAS Wogh!, Licensee=Lockheed Ft Worth/5962402012
No reproduction or networking permitted without license from IHS‘hmg'on’ D.C. 20003 Not for Resale, 06/25/2008 09:55:54 MDT




AIA/NAS NASx*979 L9 EE 0318743 0005kL38 &8 M
NATIONAL AEROSPACE STANDARD
AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC,, 1728 DE SALES STREET, N. W., WASHINGTON, D. C. 20038
%.3.3.11.2 (CONTINUED)
{ RECORD:
pus
gfg NOMINAL ACTUAL DIMENSIONS PARTS MAX, ALLOW,
sib DIMENSION | TOL, SIDE #1 #o #3 #h #5 DEVIATION |DEV.
i 2
foo
" 12,0000 B
328 C
e
20, D
e
i, B
ﬂ; L ,5000
:
rax
23¢
Suy D
oo A
9 g
- %58 3.0000 S LB g8
L. ) c S
+1
D
N
£9: 0.2500 B
243 c
b A
£k
b 0.2500 B z
203 (PLUNGE) o ]
Neuw
o
£ag D
5
muf 8
‘5’35 CERTIFIED BY: MANUFACTURER 2
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EOT W
GOVERNMENT 3
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h.3.3.11

Eal 2N

ECT THEREOF

DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

AlA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF
PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AND IN RESP

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND.SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON

——,

3

ACCURACY AND REPEATABILITY CUTTING TEST

MACHINE TYPE: IOW SPEED, HIGH SPEED AND FULL RANGE PROFILERS HAVING FOUR
OR FIVE AXES OF CONTROLLED MOTION.

TEST CRITERIA:

MATERIAL: T7075-T6 ALUMINUM - 6 x 6 x 108

CUITERS: HORIZONTAL SPINDLE - TABLE II TYPE IT
VERTICAL: SPINDLE - 2.500 INCH DIAMETER, 2 FLUTE END MILL, HSS,
RIGHT HAND CUT, HIGH HELIX, 6 INCH MAXIMUM LENGTH TO MINIMIZE
CUTTER DEFLECTION.

SPINDLE SPEED: HORIZONTAL SPINDLE - 1800 RPM
VERTICAL SPINDLE - 3600 RPM (HIGH SPEED)
1800 RPM (ALL OTHERS)

FEED RATE: HORIZONTAL SPINDLE - 100 IPM
VERTICAL SPINDLE - 4O IPM (HIGH SPEED)
25 IFM (ALL OTHERS)

WIDTH AND DEPTH OF CUTS: AS REQUIRED PER DIAGRAM -
ROUGH AND FINISH CUTS ALLOWED.

WORK LOCATION: WORK PLACE TO BE CENTRALLY LOCATED ON THE WMS WITH SIDES
PARALLEL WITH MACHINE AXIS.

BLANK PREPARATION:

- - et l loagd .- - « )-[-.OOO »-——c’-

| NAS 979
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4.3.3,11.3 (CONTINUED)
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ESTIGATE THE APPLICABILITY
DARDS AND IN RESPECT THEREOF

TER OF NAS STAN

REFERENCE LINE

DO NOT ASSUME ANY LIABILITY TO PATENT OWNERS OR TO PROSPECTIVE USERS

ATA AND ITS COMMITTEES WILL NOT INV|

PATENTS TO THE SUBJECT MAT

REVISION

APPROVAL DATE Jan. 1969

= NOTE :

FLATS MAY BE PROGRAMMED AT EACH 50
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4.3.3.11.3 (CONTINUED)
|
R EVALUATE :
i
| DIMENSIONAL ACCURACY - PART TO DIAGRAM
1 550 :
i b FIVE CONSECUTIVELY MILLED PARTS, FROM A SINGLE TAPE, TO DETERMINE
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%.3.3.11.3 (CONTINUED)
EVALUATE: (CONTINUED)
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h.3.3.12.1
FLATNESS AND MISMATCH CUTTING TEST

LR

MACHINE TYPE - ALL HIGH SPEED AND FULL RANGE MACHINES.

TEST CRITERIA:

AS REQUIRED
TYPE I

1800 RPM

100 IPM

.015

.060

FULL

21/2 x 1h x
o8 MIN. SIZE

HORSEPOWER

CUTTER TABLE I
SPINDLE SPEED

FEED RATE

CHIP LOAD PER TOOTH
DEPTH OF CUT

WIDTH OF CUT
MATERIAL

7075-T6 ALUMINUM

D IN RESPECT THEREOF
TO PROSPECTIVE USERS

EVALUATE: THE DIFFERENCE BETWEEN TWO SUCCESSIVE FINISH CUTS OVER 75%
OF LONGITUDINAL AND TRANSVERSE TRAVEL.

TRANSVERSE
ACTUAL

NGITUDINAL,
ACTUAL
RHR
TIR

REQUIREMENTS
6l RHR
.0005 TIR

RHR

| FINISH
TIR

S { MISMATCH

AJA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STANDARDS AN
DO NOT ASSUME ANY LIABILITY TO PATENT OWNER%.OR

! FLATNESS PER FT.

.0005/FT. TIR

/FT. TIR

/FT. TIR

lFLATNESS OVER T5%
AXIS MACHINING

.0005 PLUS .O0OL
x LENGTH OF TRAVEL

IN FT. NOT TO TIR TIR

EXCEED .002 TIR

TRAVEL

NOTES :

FINISH CUT TO BE MADE FULL WIDTH OF CUTTER TRAVELING IN A PLUS
DIRECTION AND REMAINING WIDTH OF BLOCK TO BE MADE IN A MINUS
DIRECTION.

NO CHANGES MAY BE MADE DURING THE CUTS.

REVISION

FLATNESS AND MISMATCH TO BE INSPECTED PRIOR TO UNCLAMPING
PART.
AT CUSTOMER'S OPTION, LONGIT''DINAL AND TRANSVERSE TEST MAY
BE COMBINED BY LOCATING MATERIAL AT 45° TO LONGITUDINAL
TRAVEL AND EVALUATE AS SPECIFIED FOR T5% OF ONE AXIS.

THIS DRAWING SUPERSEDES ALL ANTECEDENT STANDARD DRAWINGS
FOR THE SAME PRODUCT AND SHALL BECOME EFFECTIVE NO LATER
THAN SIX MONTHS FROM THE LAST DATE OF APPROVAL SHOWN HEREON
o
L

WIPER INSERT BLADE MAY BE USED IN THE CUTTER.

APPROVAL DATE Jan. 1969
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4.3.3.12.1 (CONTINUED)

i RECORD: DIFFERENCE BETWEEN SURFACE "A" AND "B" EVERY 6". INDICATOR
TO BE SET AT ZERO ON SURFACE "A". READ DIFFERENCE ON SURFACE
"B". IDENTIFY TEST PIECES BY NUMBER, SURFACE, AND DIRECTION.

OF

* CUTTER DIAMETER

)

Eg3

dku

8t \7,\ e 75% OF TRAVEL — 5. o
< &

Za

fge 1 23

<g

Ke, | -
<xy LIRS
see SURFACE "B

£ ! ' | O "@
2h, | No.

02 e - - -+ -

E3E E I

2l BLEND LI ; !
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2Lk

Kk , I

i —»t 6 TYP, pur—

gud - ft— ->—| t—
$ay P > 1 12 MIN. 1%
3a<

Uy

oit3

’.'ZQ:R

Fg

Qi

=

(ég

258

. LONGITUDINAL MAX. VAR. |  LONGITUDINAL MAX. VAR.
- TEST PIECE # | PER FT. TEST PIECE # PER FT.
- 1 2 3 _LONGT, 1 2 3. LONGT.
oez . -
22 LONGITUDINAL MAX. VAR. LONGITUDINAL MAX. VAR,
< EST PIECE # PER FT. TEST_PIECE # PER FT.
qus 1 2 3 _IONGT. . 1 2 3 LONGT. .|
3 : i RS DU N
zid
bG35
B4E
gao : e
bk TRANSVERSE MAX. VAR. TRANSVERSE MAX. VAR,
e TEST PIECE # PER FT. TEST PIECE # PER FT. 3
<93 1|2 3. j..mRamsv. 1 1 L. .2 1.3 TRANSV., _ @
B VTR N i
@9z x
B8
S .
out TRANSVERSE MAX. VAR. TRANSVERSE MAX. VAR 2
559 TEST PIECE # PER FT. TEST PIECE # PER FT. -
<
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* - ~ .
| 3
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2
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k.3.3.12.1 (CONTINUED)

RECORD: FLATNESS EVERY 6" FOR BOTH SURFACE "A" AND "BY.

bwe———  75% OF TRAVEL ———p—

A

INDICATO 1 2 3

SURFACE "B"
' NO'# .

e e e e b e - — Pl

wat o @_’ . - [ -
SURFACE "A"

CUTTER

1* be— 12 MIN. 1* | -

DS AND IN RESPECT THEREOF
OR TO PROSPECTIVE USERS

pr T

* CUTTER DIAMETER

AIA AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

PATENTS TO THE SUBJECT MATTER OF NAS STAND.
DO NOT ASSUME ANY LIABILITY TO PATENT OWNE

TTTTLONGITUDINAL T MAXU VART | LONGITUDINAL | MAX. VAR.
TEST PIECE # | PER FT. TEST PIECE # PER FT.
1 2 31 1LoNGT, 1 2. ..{..3._]. IONGT, _
'~-|'{An -
g " L rm Ty e
TLONGITUDINAL ~ T [ MAX. VAR. | IONGITUDINAL ~ |MAX, VAR.
TEST PIECE # PER FT. TEST PIECE # PER FT.
guz 1 2 3 ) IONGT.e bl b2 b B LONGT
i A" . 5 IR AU DRSNS DU SERI RN .
§2§ Tugt B 25 A . ] -
93 :
§Ga e e o areens e e e
ais TRANSVERSE MAX. VAR. TRANSVERSE MAX. VAR,
Lu TEST_PIECE # PER FT. {..._ TEST PIECE#.._..} PER FT.
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§':.!o fn m B i B ) "
£ Tupii 5 RS -
;%é e B L esnees ot s e ra e s vesBeinss vt s Lo e v 6
(oj 0
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ll-o3 03 -12 02
N FLATNESS AND MISMATCH CUTTING TEST
ssp MACHINE TYPE - ALL IOW SPEED AND FULL RANGE MACHINES.
»E8
3ty TEST CRITERIA:
gt
i3
Zi
Uag _HORSEPOWER AS_REQUIRED
I CUTTER TABLE I , TYPE VIII
iy SPINDLE SPEED —___120 REM
£3¥ FEED RATE 3.6 IPM
$50 CHIP LOAD PER TOOTH .003
Tu DEPTH OF CUT .060 .
e WIDTH OF CUT FULL
e MATERIAL 43L0 2 1/2 x 1 x 28
3k 300 TO 350 BRINELL MIN, SIZE
38 EVALUATE: THE DIFFERENCE BETWEEN TWO SUCCESSIVE FINISH CUTS OVER 75%
Suu OF LONGITUDINAL AND TRANSVERSE TRAVEL.
~ 38 LONGITUDINAL TRANSVERSE
_ REQUIREMENTS ACTUAL ACTUAL
FINISH 6l RHR RHR RHR
MISMATCH .00L TIR TIR TIR
FLATNESS PER FT. .001/FT. TIR /FT. TIR /FT. TIR
. FLATNESS OVER 75% | .00l PLUS .000L
24 AXIS MACHINING x LENGTH OF TRAVEL
15t TRAVEL IN FT, NOT TO TIR TIR
Eg% EXCEED ,0025 TIR
<53
e NOTES:
o
22 1. FINISH CUT TO EE MADE FULL WIDTH OF CUTTER TRAVELING IN A PLUS
s DIRECTION AND REMAINING WIDTH OF BLOCK TO BE MADE IN A MINUS
£y DIRECTION. -
28 ;
Jil 0
%03 2. NO CHANGES MAY BE MADE DURING THE CUTS. 2
e 1
b3z 3. FLATNESS AND MISMATCH TO BE INSPECTED PRIOR TO UNCLAMPING *
- yoE PART,
aty g
238 4. AT CUSTOMER'S OPTION, LONGITUDINAL AND TRANSVERSE TEST MAY -
Zux BE COMBINED BY LOCATING MATERIAL AT 45° TO LONGITUDINAL H
202 TRAVEL AND EVALUATE AS SPECIFIED FOR 75% OF ONE AXIS. "
[543 =
<
5. WIPER INSERT BLADE MAY EE USED IN THE CUTTER. a
{ | :
14
&
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4.3.3.12.2 ( CONTINUED)
RECORD: DIFFERENCE BETWEEN SURFACE "A" AND "B" EVERY 6". INDICATOR
g ——— .
TO BE SET AT ZERO ON SURFACE "A". READ DIFFERENCE ON SURFACE
"g", IDENTIFY TEST PIECES BY NUMBER, SURFACE, AND DIRECTION.
G,
z4s
wd b= W
Bh2
£hs - 75% OF TRAVEL ————>— .
¢ i\ :
Yao .
2t INDICATOR
S . :
gg&’ SURFACE "B"
522 1 \ ¥ *_@
iz o1 No. # |
4 - ~ | = - -
55| puEnp ey | [t e @..— !
e - ! SURFACE "A"
3z CUTTER _
hE SPINDLE —» 6 TYP, [
Eus - 1% b~ 12 MIN., —™ 1% |-
FEE N 375 MIN,
ug
o3
=0
oy
<Eg 7
158 LONGITUDINAL MAX. VAR. LONGITUDINAL MAX. VAR
TEST..PIECE. .. PER FT. EST PIRCE # | PER FT.
e 1 2 TONGT. 1 2 3 TONGT
e : INAL MAX. VAR
g8 TNAT, MAX. VAR. LONGITUD .
§g¥ T % PER FT. ST _PIECE # PER FT.
ouf 1 2 LONGT.. 1 2 3 LONGT.—]
i
zulg
gix
wuo
T
N
gao
P TRANSVERSE MAX. VAR. TRANSVERS MAX. VAR
i TEST PIECE # . PER FT. TEST PIECE # PER FT.
i i 2 TRANSY. 1 2 3 TRANSY..
Bt ‘
£33
uoe
aty ' :
g3z TRANSVERSE MAX. VAR, TR\ NSVERSE MAX. VAR
W TEST PIECE # PER FT. ST PIECE # .| PER FT.
az@ 1 2 TRANSYV. 1 2 3} TRANSV ..
Nrg
.I_E.I_ SIS RS SRS .

NAS 979
SHEET 58

ANtk ad —nd Masaidad

n. i ase
Copyright Aerospace Industries Association of America Inc.

Provided by IHS under license with AIA/NAS

No reproduction or networking permitted without license frarr; IHS M“ﬂ'“: D.C.

[N

National Standards Association, Inc.
1321 Fourteenth Sireel, N. W,
20005

(lopvright. 1949. Aerospace Industries Association of America, Inc.

Licensee=Lockheed Ft Worth/5962402012
Not for Resale, 06/25/2008 09:55:54 MDT

REVISION

APPROVAL DATE Jan. 1969



AIA/NAS NAS*979 B9 - 03148743 0O05&48 0 W
NATIONAL AEROSPACE STANDARD

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., 1725 DE SALES STREET, N. W.. WASHINGTON, D. C. 20038

4.3.3.12.2 (CONTINUED)

. { RECORD: FIATNESS EVERY 6" FOR BOTH SURFACE "A" AND "m".

\’L\ - 75% OF TRAVEL "
INDICATOR 1 2 3

SURFACE "B"
Wyl ——— 1 o - - - - e e
B o~ | L No.#

DS - AND IN RESPECT THEREOF

LCE "A"

!'A"_________ - @"‘ - - - -
CUTTER ' SURF

ottt

SPINDLE —1 6 TYP,
/l\/ —] 1x* t— 12 MIN, - 1% g

* CUTTER DIAMETER

“wf AND ITS COMMITTEES WILL NOT INVESTIGATE THE APPLICABILITY OF

“ATENTS TO THE SUBJECT MATTER OF NAS STANDAR
DO NOT ASSUME ANY LIABILITY TO PATENT OWNERSyOR TO PROSPECTIVE USERS

LONGITUDINAL | MAX. VAR, |  LONGITUDINAL | MAX. VAR. ]
____TEST PIECE # PER FT, TEST PIECE # PER FT.
1 2 3 LONGT,. ... ...Lf..2..] 3 | 1oNer, |
"AII
- "g" o]
| <
TONGITUDINAL MAX. VAR. LONGITUDINAL MAX. VAR.
TEST PIECE # PER FT. TEST PIECE # PER FT.
giz 1 2 3 JIONGT. Lol 2o 3o ). LONGD o]
£5 AT U U I BRG
fof "B 1 N T [N A R R
gu?
i TRANSVERSE MAX. VAR, TRANSVERSE MAX. VAR.
pug TEST PIECE # PER FT. TEST PIECE # PER FT.
ag% 1 2 3. TRANSV. . . .L..4..2..} 3.} TRANSV
gao "A' it . .
i S 1 I DR OO VA I AU A BN
o
<:z:j
TRANSVERSE MAX. VAR, TEANSVERSE MAX. VAR
uoE erron - TEST. PTECE, #-... wod  PER FT. CE 3 .
iy TR 57| _TRANSV. L 1.2 1 .3°"] mramsv. |
] p . A DRI o A
W B | A .
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