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1.0 SCOPE 

1 38 1 48 NEW 
1 39 I 49 NEW 
1 40 NEW 50  NEW 

1.1 

PROCUREMENT 
SPECIFICATION 

1.2 

CLASSICICATION 

SPECIFICATION TITLE 

UNIFORM CUTTING TESTS - NAS S E R I E S  

1.2.1 

METAL CUTTING E&UI€?ffiNT SPECIFICATIONS 

1.2.1.1 

1.2.1.2 

N A S  979 
SHEET 1 OF 59 

1.2.1.3 

1.2.2 

1.2.2.1 

1.2.2.2 

1.2.2.3 

PURPOSE : 

T H I S  SPECIFICATION PROVIDES A STANDARD FOR THE SELECTION OF CUI'TIIYG 
TESTS REQUIRED To EVALUATE THE PERFORMANCE O F  CONVENTIONAL AND 
NUMERICALZY CONTROLLED MACHINE TOOLS NOTED I N  PARAGRAPH 1.2,  
EXCLUDING DRILLING AND TURNING MACHINES, AND TO PROVIDE A 
STANDARD FORMATTFOR RECORDING AND REPORTING ACTUAL PERFORMANCE 
RESULTS 

CLASSIFICATION : 

THE MACHINES APPLICABLE 'Iû T H I S  SPECIFICATION WILL BE CONSIDERED I N  
ONE O F  THE FOLLOWLNG CATEGORIES: 

MANüALLY CONTROLLED AND/OR TEMPLATE TRACING MACHINES, HIGH SPEED, LOW 
SPEED, OR FULL RANGE, INCLUDE THE FOLLOWïNG: 

-- 

MILLING MACHINES - KNEE OR BED TYPE - HORIZDNTAL AND VERTICAL SPINDLES 

MANUALLY OPERATED - HORIZONTAL AND VERTICAL BORING, DRILLING, AND 
MILLING MACXINES . 
MILLING MACHINES - HORIZONTAL AND VERTICAL PROFILING AND CONTOURING, 

NUMERICALLY CONTROLLED MACHINES, HIGH SPEED, LOW SPEED, OR FULL RANGE, 
INCLUDE THE FOLLOWING: 

AUTOMATIC HORIZONTAL AND VERTICAL BORING, DRILLING, AND MILLING 
MACHINES. 

MILLING MACHINES - NUMERICALLY CONTROLLED PROFILING, CONTOURING, 
AND STRAIGHT CUT. 

MILLING MACHINES - MULTI -AXIS, TRAVELING GANTRY/TABLE . 

8 

14 

16 

18 

I S T  OF CURRENT SHEETS 
N O .  I R E V  I N O .  I R E V  I N O .  I R E V  

25 I 1 I 35 I 1 I 45 I NEW 

COMPLETELY REVISED 

NEW 
NEW 
NEW 
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2.0 

1.3 INTENDED USE: 

THE C W C I N G  TESTS DESCRIBED BY T H I S  SPECIFICATION ARE INTENDED FOR 
USE IN EVALUATING MACHINES €'ROCUi%D FOR THE AEROSPACE MANUFACTURING 
INDUSTRY AT TIME OF B I D  F@QUEST, THE CUSTOMER SHALL SELECT AND 
S P E C I F Y  APPLICABLE T S T S  , OPTIONS, AND DEVIATIONS. 

APPLICABId3 SPECIFICATIONS 

DETAILED REQUI~IGWTS SELECTED FROM THIS SPECIFICATION SHALL BE AS DEFINED 
I N  TABLE II O F  NAS SPECIFICATIONS APPLICABLE TO THE MACHINES REFERRED To I N  
SECTION 1.2. 

3 *1 THE l d " A C T U H E R  SHALL BE CONTRACTUALLY OBLIGATED TO PERFORM ARD 
EVALUATE 'THE C ü T r I N G  TESTS S P E C I F I E D  BY THE CUSTOMER PER DETAILS AND 
DESCHIPTIVE DRAWINGS. T H E E  TESTS SHALL BE USED TO EVALUATE THE 
FUNCTIONAL ACCURACY AND DYNAMIC R S P O N S E  OF THE EUCHINE UNDER ACTUAL 
m r r m G  CONDITIONS TO THE r n u I i I F ; D  DIMENSIONS AND TOLERANCES AS 
S P E C W I E D  ON THE TEST SHEETS, 

ALL INSPECTION SHEETS, L I S T I N G  THE TEST RESULTS, CERTIFIED BY 

THE ACCEPTANCE OF THE MACHINT3 FOR SHIPMENT. 

DATA ON THE I N S ~ C T I O N  SHEhT SHALL BE IJRITTEN I N  THE SAME FORIVI AS 
P R E S E W E D  I N  THE T E T  DETAIL SECTION 4.3. 

3 .2 
AUTHORIZED PERSONNEL, SHALL RE PRESENTED TO rrm C U S T O ~ R  TO DETERMINE 

3.2.1 

4.0 INSPECTION AND ACCEPTANCE 

4.1 

4.2 

4.2.1 

4.2.2 

4.2,3 

4 2 . 4  

CWFSll; 'ICATION OF TESTS: 

EACH MACHINE SHALL BE SUBJECTED To THE CUTTING TESTS SELECTED BY THE 
CUSTOMER IN O R D I 3  TO E S T m L I S H  COMPLIANCE WITH T H I S  SIJECIFICATION. 
DEVIATIONS MUST HAVE CVSTom APPROVAL PRIOR TO ACCSPTANCE TE3'I"IIYG. 

TEST - CONDITIONS : 

EACH EIACHINE SKAIJL BE TESTED UNDER THE FOLLOWING CONDLTIONS UNLESS 
APPROVED DhTIA"1ON IS OBTAIXED FROM TKE CUSTOMER. 

AT 14AWACTURER'S  PLANT 5 Y  M U F A C T U R E R  WITH V E R I F I E D  AND C E R T I F I E D  
'JIET RESULT3 FURNISHED TO CWSTOMER. 

AT i W W A C T U M ' S  PLANT, ACCOMPLISHED BY THE MANUFACTURER AND 
WITNESSED BY THE CUSTOMER. 

AT CUSTOMER ' S  P M I ' ,  OR DESIGNATED POINT OF INSTAT-;WTION, AS S P E C I -  
F I E D  BY THE CUSTOMER. 

PJ'ASURING EQUII-MENT, HAVING EVIDENCE OF CALIBRATION TRACEABLE TO THE 
XATIONAL BüREAU OF STANDARDS, inrHICH IS ACCWTABIa  TO THE CUSTOhER 
SUCH AS OFTICAL, ELECTRONIC OR AIR GAUGING M E T  BE USED TO VALIDATE 
RESULTS. EIANUFACTURE:R TO FURNISH CHECKOUT EQUIPMENT FOR TESTS CON- 
DUCTED AT THE MANUFACTUmR'S PLANT. CUSTOMER TO FURNISH CHECKOUT 
h % U I B W  FOR T E S T S  CONDUCTED AT '¡"E CUSTOXER ' S PLANT. 

N A S  979 
SHEET 2 

COMPLETELY REVISED 0 
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4.2.4.1 

4.2.4.2 

4.2.4.3 

4.2.5 

4.2.6 

4,2.7 

4.2.8 

4.3 

4.3, l  

4.3.1.1 

VERIFICATION OF FEED RATE SHALL BE ACCOMPLISHED BY DISTANCE VS 
TIME MEASUREMENT. 

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

VERIFICATION O F  INPUT OF APPLIED HORSEPOWER SHALL BE DETERMINED WITH 
AN INDICATING W A 9 3 " E R  CONNECTED TO THE SPINDLE MOTOR, OR BY OTHER 
MUTUALLY ACCEFTABLE MEANS. 

FACE MILL CUTTERS, DETAILED I N  TABLE 1, SHEET 7, SHALL BE AS S P E C I -  
FIED I N  THE Pl3RFORMANCE OF HIGH TORQUE, MAXIMUM HORSEPOWER, AND 
MAXiMuM FEED RATE CUTTING TESTS UNLESS APPROVED DEVIATION IS 
OBTAINED FROM THE CUSTOMER. 

ONCE STARTED, HIGH TORQUE, 14AXIMUM HORSEPOWER, OR MAXIMUM FEED RATE 
CUTTING TESTS SKAU CONTINüE TO COMPLETION OR TEST MUST BE RESTARTID. 
THE CUTPER T m T H  MAY BE CHANGED AFTER EACH BLOCK CUT IF TEST MATERIAL 
IS SEPARA'PED I N  ACCORDANCE WITH SECTION 4.3.2.4, 

AT CUSTOMER'S OPTION, SPINDLE Q U I L L  AND/OR DEPTH SLIDE,  SHALL BE 
EXTENDE3 AT LEAST 50$ O F  TRAVEL DURING S P E C I F I E D  T S T S .  

MEASURING INSTRUMENT ANVILS, CONTACT POINTS,  OR SPINDUS SHALL BE 
3/16 MAXIMUM DIAMETER UNLESS OTHERWISE S P E C I F I E D .  

TEST DETAILS: 

TEST MATERIALS, T E S T  TAPE PACKAGE, TENPLATES, TOOLING AND CUTTERS 
SHALL BE FURNISHED BY MA"ACTURER FOR TESTS OONDUCTED AT THEIR PLANT, 

THE CUTTING TEST TAPE PACKAGE SHALL BECOME trm PROPERTY OF THE 
CUSTOME3 AND SHALL INCLUDE: 

4,3,1.1.1 COMPUTER INPUT PART PROGRAM (MANUSCRIPT) WRITTEN I N  LANGUAGE 
S P E C I F I E D  BY CUSMMER. 

4.3.1.1.2 PRIlJToüT OF THE COMPUTER OUTPUT. 

4.3.1.1.3 PRINTOUT OF THE INFORMATION CONTASNED I N  THE TEST TAPE. 

4.3.1.1.4 TEST TAPES PREPARED BY USE OF THE CUSTOMER'S S P E C I F I B D  POSTPROCESSOR, 
AND PUNCHED IN MYLAR AND/OR CODED ON MAGNETIC TAPE AS APPLICABLE TO 
THE MACHINE TOOL-CONTR0LI;ER COMBINATION. 

4.3.1.2 HAND PROGRAMMING OF CORRECTIONS OR CHANGES INSERTED IN OR REMOVED 
FROM THE OUTPUT DATA OF THE COEIPUTER AND THE DATA ON THE MACHINE 
CONTROL MEDIA IS NOT PERMISSIBLE WITHOUT CUSlQ14EB APPROVAL. THE 
TEST TAPE PACKAGE SHALL BECOME THE PROPERTY OF THE CUSTOMJ3R. 

4.3.1.3 TESTS SHALL BE PROCESSED M GIVE THE MACHINE COMMON USAGE OF 
HOLDING DEVICES AND CXl"2UG TOOLS THROUGHOUT THE VARIOUS TESTS.  
EXPENSIVE AND/OR ELAEORATE FIXTUFZS SHALL BE AVOIDED. - 

N A S  979 I SHEET 3 COMPLETELY REVISED (ÎJ 
~ ___ 
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1 
4.3.1.4 

4.3.2 

4.3.2.1 

4.3.2.2 

4.3.2.3 

4.3.2.4 

FACE MILLED CURFACZS SHAU BE EXEM€T FROM EVALUATION I N  AN AREA 
EQUAL TO ONE-HALF THE DIAMETER OF 'THE CUTTE3 AT THE START' AND 
R U A L  TO THE CUTTER bIAMETER AT TKE F I N I S H  OF CUT. 

ON MULTIPLE SPINDLE MACHINES, TESTS SHALL BE RUN ON ALJA SPINDLES 
SIMULTANEOUSLY, OR AS S P E C I F I E D  BY THE CUSTOMER. 

MATERIN, REMOVED FOR F I N I S H  CUTS SHALL BE NOT LESS THAN .O10 FiHERE 
ROUGH AND FLWISH CUTS AKF: ALLOWED. 

EVALUATION OF PEWORFIANCE TEST KESJ'L'E FOR TFSIPLATE TR4CIMG MACHINES 
SHALL BE A COMPABIBON BhYPWEBf F I N I S H  CIiT AND TEMFTAm IWD SHALL BE 
WITHIN L I M I T S  S P E C I F I E D .  

THE PIIANUFAC!"URER SHALL BE PiBIvlITTED TO DEVIATI3 WITHOUT CUSTOMER 
APPROVAL FROM TH3 TEST PARAMETERS S P E C I F I E D  I N  SECTION 4.3.3 AS 
FOLIOWS : 

H O R S E P O ~  (AVFBAGE) + NO LIMIT 
- 5$ 

SPINDLE SPEED + 1 6  O F  S P E C I F I E D  OR OF TKE NEAREST AVAILABLE SPEED. 

FEZDFATE + 5% OF S P E C I F I E D  OR O F  THE NEAREST AVAILABIiE FEEDñATE. 

TFSTS REQUIRING EVALUATION OF 75$ OF 'THE S P E C I F I E D  AXIS M C H I N I N G  
TRAVEL SHALL HAVE THE WORK P I E C E S  CENTRALLY MCATED ON THE WRKING 
SURFACE I N  IiOTH X AND Y AXIS .  

- 
- 

AT THE MAi'i'ACTURER'S DISCRETION, 
TEST P I E C E S  MAY BE ADJOIPSED OR SEPARATED WITHIN THE LlXITS S P E C I F I E D ,  

12 It MIN. 

CUTTER i---- 
i I TYPICAL 

-4 27" MAX. c-. 
I 
I 

i 
i 

-! 2*b 

a N A S  979 =x 
SHEET4 . 
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4.3.3 

4.3 4.1 

4.3.3.2 

4.3.3.3 

4.3.3.4 

4.3.3.5 

4.3.3.6 

4.3.3 -7 

CUTTING TESTS: 

CUTTING TESTS SHALL bBFT TKE: FOLLOWING FZQUIREMENTS AND, I N  
PAñTICULAR, TEST THE FUNCTIONAL ACCURACY OF THE MACBIME: UNDER ACTUAL 
OPERATING CONDITIONS. TESTS ARE TOBE MADE PER DESCRIPTIVE: DRAWINGS 
UNDER SECTIONS NOTED AS SPECIFIED BY CUSTOMER. ALL DIMKNSIONS AND 
TOLFZANCES APPEARING I N  THIS SPECIFICATION ARE I N  INCHES UNLESS 
OI'HERWISE STATED 6 

MAXIMUM TOIQUE - LOW SPEED: 

TEST DATA I N  SECTION 4 -3.3.1.1 WILL BE PERFORMED TO VERIFY THE 
DYNAMIC STIFFNESS OF THE MACHINE FOR RBISTANCE TO ?DOL CHATTER 
VIBRATION AND ABILITY M MAINTALN TOLEHANCE W" OPERATING AT 
HIGH TORQUE. 

MAXIMUM RATED HORSEPOWER: 

TESTS \TILL BE PERFORMED TO VERIFY TKE RIGIDITY OF THE MACHINE AND ITS 
ABILITY To MAINTAIN SPECIFIED TOLERANCES W" OPERATING AT FULL RATED 
HORSEPORER . 
HIGH SPEED (MAXIMUM HORSEPOWER AND FI~EDRATE): TESTS TO BE 
PERFORMED PER SECTION 4.3.3.2.1. 

LOW SPEED: TESTS TO BE PERFORMED PER SECTION 4.3.3.2.2. 

MAXIMUM FEED FATE - LOW SPEED: 

TEST DATA I N  SECTION 4.3 . 3.3.1 WILL BE PERFORMED TO VERIFY THE 
RIGIDITY OF THE MACHINE AND ITS ABILITY To MAINTAIN TOLERANCES 
WHJ3N OPERATING AT SPECIFIED MAXIMUM FEED RATE. 

OVERSHOOT AND UNDERCUT: 

TEST DATA I N  SECTION 4.3.3.4,i AND 4,3.3.4.2 WILL BE PERFORMED TO 
VERIFY DYNAMIC SERVO RESPONSE OF THE MACHINE AND CONTROL. 

COMPOSITE CUTPING TEST: 

TEST MU I N  SECTION 4.3.3.5.1 WILL BE PERFORMED TO VERIFY ACCURACY 
OF MOTIONS FOR TWO AND TNREE AXIS MACHINES UNDER CUTTING LOADS, 

TMSVXHSE TILT CUTTING TEST: 

!JEST UTA I N  SECTION 4,3.3.6.i AND 4.3.3.6.2 WILL BE PERFORMED TO 
VERIFY ACCURACY OF TRANSVERSE TILT MOTION OF FOUR OR FIVE AXIS 
MACHINES UNDER CUTTING LOADS. 

MNGITUDINAL TILT CUTTING TEST: 

TEST IIATA I N  SECTION 4.3.3 J.1 WILL BE PERFORMED TO VERIFY ACCURACY 
OF LONGI'IWDINEIL TILT MOTION OF FOUR OR FIVE AXIS MACHINES UNDER 
CUTTING LOADS. 

COMPLETELY REVISED @ 1 N A S  SHEET 979 
I , 
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4 b3.3.8 PROFIIX - CONE FRUSTUM CUTTING TEST: 

TEST DATA I N  SECTION 4.3.3.8.1 WILL BE PERFORMED TO VERIFY ACCURACIES 
OF FIVE COMBINED AXES OF MOTION (THREE LIETEAR AND TWO TILT) FOR FIVE 
AXIS MACHINES UNDER CUTTING LOAIE. 

4.3.3.9 BORING TEST: 

TEST DATA I N  SECTION 4.3.3.9.1 WILL BE PERFORMED TO VERIFY SPINDLE 
PRECISION AND ACCURACY UNDER CUTTING LOAJX. 

TEST DATA I N  SECTION 4.3.3.10.1 WILL BE PERFORMED TO VERIFY 2 AXIS 
POSITIONING, DEPTH AND SPINDIX ACCURACIES UNDER CZm'TING LOADS. 

4.3 b3 .U ' ACCURACY MID REPUTABILITY CU'ITING TEST: - 
TEST DATA I N  SECTIONS 4.3.3bii.i, 4.3.3.ii.2, AND 4.3.3.11.3 WILL 
BE PERFOND TO VERIFY THE MACHINE AND CONTROL SYSTEMS ABILITY TO 
HOLD DIMENSIONAL ACCURACY AND REPEAT UNDER CUTPLNG CONDITICINS. 

4.3 b3 -12 FIJATNESS AND MISMATCH CUTTING TEST: 

TEST I1ATA I N  SECTION 4.3.3.12.1AND 4.3.3.12.2 WILL BE PERFORMED TO 
VERIFY THX RIGIDITY OF THE MACHIWE AND CONTROL SYSTE3 AND ITS ABILITY 
TO MAINTAIN TOLERANCE WHEN MAKING TWO SUCCESSIVE FINISH CUTS I N  
OPPOSITE DIRECTIONS. 

Copyright Aerospace Industries Association of America Inc. 
Provided by IHS under license with AIA/NAS Licensee=Lockheed Ft Worth/5962402012 
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v 
VI 

VI1 
VI11 
u[ 

- 

x _, 

-&E: . .  

TABLEI 

FACE MILLTWG CUTTER SPECEi?ICATIONS 

CUTTER TYPES: !Cû BE USED AS SPECIYIED ITS DETAILED C m I N G  TESTS 

450 
15O 10 (' 12 1/2 M I N .  .o62 70 NEG. c5 -c6 
450 
1 5 O  12<' i4 1/2 MIH. .o62 7' NEG. c5-c6 
450 
1 5 O  12 'I 8 1/2 M I N ,  . 062 50 pos. c2 
450 8 v 10 1/2 M I N .  WIPER 70 NEG. c5-c6 

5O 4 I' 6 1/2 MIN.  WIPER 70 NEG. C 5 - ~ 6  
i50 4 '( 6 1 / 2 T W  . o62 50 FOS. c2 
150 i r . .  2 N, .o62 50 pos. - *  ~ C$ 

\ OF CVLTEX 

NOTES: 1. THE MINIMUM INSERT SIm SHALL EXCEED THE DEPTH OF Cü!t PLUS .OgO, 

2. RECOMMENDATION FOR GRADES OF CARBIDE FOR HEAVY ROUGHING CUTS. 

I 
COMPLETELY REVISED @ N A S  979 I SHEET7 
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TABLE 2 

STAGGER TOOTH SIDE MILL CUTlrER SPECIFICATIONS 

cu1pIIER TYPES: TO BE USED AS SPECIFIED IEJ DETATLED CIITTING TESTS 

1-1- CUTTER WIDTH 

CORNER RADIUS 

qr KAKE ANGLE 

NOTES : 1. POSITIVE RAKE PER MANUFACTURER'S STANDARD FOR CNTTING ALUMINUM, 

2. ESEGATIVE RAKE PER MA"FACTLTRER'S STANDARD FOR CUTTING ALLOY STEEL. 

30 MILL CUTTERS FOR CUTTING ALUMINUM MAY BE B W D  SOLID CARBIDE 
TIPPED OR INSERTED BLADE CARBIDE TIPPED (ILLUSTRATED). 

COMPLETELY REVISED 0 
I 
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MAXIMUM TOFQKE CUTTING TEST 

MACHINE " P E :  Al;t L O W  SPEED AND Fuu RANGE MACHINES. 

TEST CRITERIA: 

NOTES: 1. D E P M  OF CUT MAY BE VARIED To MEET OTHER S P E C I F I E D  MAXIMUM 
TORQUE FUiQUIFlEMENTS. 

2. NO CHANGES OR MACHINE ADJUSTMENTS SHALL BE W E  W R I N G  TEST. 

3.  FLATNIBS To BE INSPECTED ON THE MACHIIdF, PRIOR TO UNCLAMPING 
THE PART. 

4. AT CüSTOhER'S OPTION, TEST MAY RE RUN AS SIYECIFIED EXCEPT 
WïTH MATERIAL AT 450 ANGLE. 

N A S  979 
SHEET 9 
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4.3.3.1.3. (CONTINUED) 

RECORD: ACTUAIS EVERY 6" LONGITüDINAL d n W  EACH 3" TRANSVERSELY. 
I D E S T I F Y  TEST PIECE BY NUMBER. 

TEST I 'ti 1 2 3 

C E R T I F I E D  BY: 

CUSTOMER 

G o m m  
APPROVED DATE 

N A S  979 
SHEET 10 

COMPLETELY REVISED 0 
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6' 

HORSEPOWER i o  I 15 I 20 I- -10 1 -  X5 i- 20 30 
DEPTH OF CUT .167 1.240 1.320 As REQ' D ,400 
WIDTH OF CUT 10 4 10 

SPINDU SPEED 1000 RPM 3600 RPM 1000 RPM 
FEED RA'I% 25 IEN 75 To 120 IPM 25 IFM 

CUTTER TABLE I TYPE III TABLE I TYPE X TABLE I TYPEIII.TABLE 
C H I P  LOAD/TOOTH .o063 ,003 5/. 005 5 0006.3 - 
MATERIAL 2 1/2 x 10 2 1/2 x 4 2 1/2 x 10 
7075-T6 ALUM, 30 MIN. SIZE 18 MIN. S I Z  30 MIN. SIZE 

A I A I N A S  NAS*379 63 W 0318743 O005600 5 
NATIONAL AEROSPACE STANDARD 

AEROSPACE INDUSTRIES ASSOCIATION Of AMERICA. INC.. I725 DE SALES STREET. N. W.. WASHINGTON. D. C. 20036 

25 30 
208 .e50 -- 4 

100 TO 120 IPM 
3600 RPM 

I =PE I 
om9 

2 1/2 x 3 
24_M-, SIZE 

4.3.3.2.1 

. HORSEPOWER 60 100 100 

FEED RATE 300 IPM 120 IPM 200 m4 
SPINDLE SPEED 7200 RPM 3600 RPM 3600 RPM 

CHIF LOAD/TOOTH .O104 .o083 . O069 

DEPTH OF CUT 133 -333 .200 
WíJYí" OF CUT 6 10 8 

FW?Î.XR T&3LE I TYPE I TAEU3 I TYPE III TABLE I TYPE.VI1 

MAXIMUM RATED HORSEPOWER AND FEED ñA'I% CUTTmG TEST 

MACHINE TYPE: ALL HIGH SPEED AND FULL RANGE MACHINES. 

200- 

2 
1.333 

300 IPM 
3600 RPM 

.o052 
TABLE II TYPE - II 

TEST CRITERIA: 

MATERIAL 2 1/2 x 6 2 1/2 x 10 
7O75-T6 ALUM. 24 MIN. SIZF: 30 m. SIZE 

2 112 x 8 
30 MIN. SIZE 1k<bí&l. SIZE 

50 50 
.2m ,666 

ç! 

NAS.979 
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4.3.3.2.1 (CONTINUED) 

HORSEPOWER 

F I N I S H  

FEED RATE 

FLATNESS PER/FT, 

A X I S  MACHINING 
TRAVEL 

FLATNESS OVER 7546 

Ø 

EVALUATE: 

t 

LONGITUDINAL TRANSVERSE 
WU- ACTUAL ACTUAL 

RATED HP HP HP 

100 RHR m RHR 

(SEE NOTE 5 )  IPM IPM 

.002/FT. T I R  /FT. TIR /FT. T I R  

.o02 PLUS .o002 x 
LENGTH O F  TRAVEL 
IN FT. NOT TO T I R  

I 

i 
I TIR 

EXCEED ,005 TIR , ~ 

A STRAIGHT CUT 7546 O F  LONGITUDINAL AND TRANSVERSE TRAVEL AT FULL RATED 
HORSEPOWER AND MAXIMUM FEED RATE. (ROUGHING CUT) 

i 

COMPLETELY REVISED @ 
r 

N A S  979 
SHEET 12 

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

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

FLATNESS TO BE INSPECTED ON THE MACHINE PRIOR TO 
U N C W I N G  THE PART. 

AT CUSTOMER'S OPTION, LONGI'IWDINAL AND TRANSVERSE TEST MAY 

TRAVEL AND EVALUATE A S  S P E C I F I E D  FOR 7546 TRAVEL OF ONE AXIS. 

3. 

4. 
BE COMBINED BY L~CATING MATERIAL AT 4 5 O  TO LONGITUDINAL 

5. CUYL'ING TEST To BE RUN USING MAXIMUM S P E C I F I E D  FEED RATE. 

Copyright Aerospace Industries Association of America Inc. 
Provided by IHS under license with AIA/NAS Licensee=Lockheed Ft Worth/5962402012 
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TEST PJ3CE # 

PL 
1 I ' 2  I 3 

I L. 

4.3.3 *2.1 

. PER FT. , TEST PIECE # PER FTo 
LONGT 1 I 2 - 1  3 . MNGTe 

('CONTINUED) 

r 
LONGITITDIMAL 

-- TEST PIECE # 
1 1 2  I 3 

I FL L. 

RECORD: A C T ü U  EVERY 6" FOR LONGITüDiNAL AND TRANSVERSE CUTS. IDENTLFY 
TEST PSECES BY '- AND DIRECTION* 

W. VAR. LONGITUDINAL rnT17K 

LOMGT . c 1 2 1 3  I LONGT. 
PER FT. . TEST PIECE # PER FT. 

"..--e-- 

0- 
CUTTER 

FL T. 

e-. - 75$ OF TRAVEL -- - 
1 2 3 

TEST PIECE # PER F T e  TEST PIECE PER FT. 
1 1  2 1 3  TRANSV . 1 I 2 t 3  Tl?ANsv . 

I -  

*CUTTER DIAMETER 

TEST PIECE # 
1 t 2 1 3  

[ C L  T. 

I- LONGITUDINAL I MAX. VAFi.1 LONGITUDINAL I h m .  VAR. 

PER FT. , TEST PIECE # PER F'T. 
TRANSV 1 I 2 1 3  TRANSV . 

r - 

l TRANSVERSE bMX. VAR. /TRANSVERSE I MAX. VAR, 

I 

CERTIFIED BY: MANUFACTURER 

CUSTOMER, -,- 

GomRNMENT 

APPROVED UTE 

COMPLETELY REVISED @ 7 N A S  979 
SHEET 13 
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HORSPPOWER 
DEPTH OF CUT 

NATIONAL AEROSPACE STANDARD 
AEROSPACE INDUSTRIES ASCOCIATION OF AMERICA, INC.. i725 DE SALE8 STREIT. N. W.. WASHINGTON, D. c. 20036 

4.3.3.2.2 

MAXIMUM RATED HORSEPOWER CUTTING TESTS 

MACHINE TYPE: 

l'EST CRITERIA: 

ALL LOW SPEED AND FULL RANGE MACHINES. 

10 I 1 5  I 20 I 25 I ?o I 40 
.i09 I . i64 1 .218 I .273 I .327 I .397 

10 ! 1 5  I 20 40 
.i88 1 .281 I ,375 b 120 

10 WIDTH OF CüT 
FEED RATE 5.5 IPM 

,SPINDLE SPEED 80 RPM 
CUTTER TABLE: I TYPE V I  

.O049 ' C H I P  LOAD/TOOTH 

4 2 
8 IPM 10 IPM 

250 REM 80 RPM 

.o053 0063 
TABLE I TYPE IX TABLE II. m n 

EVALUATE!,: A STRAIGHT CUT 75% OF LONGITUDINAL AND TRANEVERSE TMVEL AT 
FULL RATED HORSEPOWER (.ROUGHING CUT ) . 

MATERIAL 4340 I 

1. DEPTH OF CUT SHALL RE SET To ATTAIN FULL HORSEPOWER. 

I 
2 1/2 x 10 2 1/2 x 4 2 1/2 x 4 

2* CUTTER TEETH MAY BE CHANGED AFTER EACH BLOCK CUT. NO 

i BRINELL 30 M I N .  SIZE 18 M I N .  SIZE 

OTHER CHANGES OR MACHINE AINüSTMENTS SHALL BE MADE DURING 
THE CUTS. 

24 MIN, SIZE 

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

I HORSEPOWER 
FlBD RATE 

EUTNESS PER FT. 

AXIS MACHINING 
TRAVEL 

, FINISH 

FLATNESS OVER 75% 

4.. AT CUSTOMER'S OPTION, LONGITUDINAL AND TRANSVERSE TEST MAY BE 
COMBINED BY LOCATING MATERIAL AT 45' To LONGITUDIW TRAVEL 
AND EVALUATE A S  SPECDIED FOR 75$ TRAVEL OF ONE AXIS. 

LONGITUDINAL TRANSVERSE 
REQUIREMENTS ACTUAL ACTUAL 
RATED HP HP HP 

IFM IPM IPM 
RHR RHR 

/FT. TIR /FT. TIR 
i50 RHR 

,003 PLUS .o003 x 
.003/FT. TIR 

LENGTH OF TRAVEL 
I N  FT. NOT To 
EXCEED .O075 TIR 

TIR TIR 

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

COMPLETELY REVISED @ 
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NATIONAL AEROSPACE STANDARD 
AEROSPACE INDUSTRIES ASSOCIATION OF-AMERICA. INC., 1725 DE SALES STREET. N. W.. WASHINGTON, D. C. 20030 

. TEST PIECE # PER FT. .TEST PIECE # PER FT. 
. 1  I 2 1  3 LONGT 1 1  2 I 3 LONGT b 

I I 

4 3 03 e 2  62. (CONTINUED) 

TEST PIECE # . PER FT. l'EST PIECE # PER F T o  
1 2 1  3 MNGT 1 I 2 1 3 LONGT 

RECORD: 'ACTüALS EVERY 6" FOR LONGITUDINAL AND TRANSVERSE CUTS. 
IDENTIFY TEST FIXES BY NUMBER AND DIRECTION. 

TEST PIECE # 
i !  2 1  3 

PL T. 1 I 

'7 IHDIC4TûR 7 

PER FT. TEST PIECE # . PER FTe 
TRANSV a 1 2 I 3 TRANSV. 

1 2 3 

FL T. 

bf J 
/ 

TRANSVERSE m. VAR. TRANSVERSE M A X O V A R .  
TEST PIECE # PER FT. TEST PIECE # PER ET0 

i l  2 1  3 TRANSV . 1 i 2 I 3 TRANSV e 

I I 

l2m. - 
¿- SPINDLE -4 6TYp. I-- 

* CUTTER DIAPIETER 

G I 

T LONGITUDINAL I MAX. VAR. I LONGITUDINAL I MAx.vAR. 

I WNGITUDINAL I MAX. VAR. I LONGITUDINAL I M4x.vAR. 

1 TRANSVERSE I MAX. VAR. I TRANSVERSE I MAXoVAR, 

CERTIFIED BY: MANUFACTURER 

CUSTOMER 

OOVERNMENT 

I N A S  979 APPROVED DATE 
COMPLETELY REVISED @ SHEET 15 

Published und distributed by: National Standards Association, Inc. 
1321 Fourtaanth Strmt, N. W. 
Washington, D.C. 20005 

Copyright, 1969, Aerospace  Industries  Associat ion oí America ,  Inc Copyright Aerospace Industries Association of America Inc. 
Provided by IHS under license with AIA/NAS Licensee=Lockheed Ft Worth/5962402012 

Not for Resale, 06/25/2008 09:55:54 MDTNo reproduction or networking permitted without license from IHS

-
-
`
`
`
`
,
,
`
`
,
,
,
,
,
,
`
`
`
,
`
,
,
`
,
`
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



Q -- 

FmD RATE 

SPINDI;E SPEED 

o 

25 IPM 75 Im 120 IPM 

I200 m 2400 RPM 1800 RPM 

A I A I N A S  N A S * î 7 î  69 03387q3 0005605 9 E 
NATIONAL AEROSPACE STANDARD 

CHIP LOAD/TOOTH 

MATERIAL 
7075-T6 ALUM. 

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA. INC.. 1725 DE SALES S T R E E T .  N. W.. W A S H I N G T O N .  D. C. 20036 

I 

0052 .o078 .o083 
2 1/2 x 11 
30 MIN, SIZF: 24 MIN. SIZE: 30 M I N .  SI7X 

2 1/2 x 6 2 ì /2  x 6 

4.3.3.3.1 

MAXIMUM FEED RATE: CUTTING TEST 

MACHINE TITE: ALL M ) W  SPEED MACHLNES, 

HORSEPOWER 

DEPTH OF CUT 

WIDTH OF CUT 

FEED RATE 

TEST C R I T E R U :  

25 30 30 40 40 1 I 40 
I 

I 

100 ,120 .O40 o53 .267 [ .@O 

100 IPM I 300 IJ?M I 300 IPM 200 IPM 

I 

10 10 2 10 

WIMIHOF CUT I 

SPINDLE SPEED 

CUTTER 

11 

I 

1 2400 RPM 
~ 

i800 RPM 1 1800 RPM ! i800 m 
I 

TABLE I TYPE V I 1  i TA= I TYPE V I 1  TABLE II TYPE II TABLE I TYPEM 
I 

6 i 6 

MATERIAL 2 1/2 x LO 2 1/2 x 10 2 1/2 x 4 2 1/2 x 10 

CUTTER I TABLE I TYPE III TABLE I TYPE I 1 TABLE I TYPE V I 1  

CHIP LOAD/TOOTH I ,0069 .o208 ,0109 

COMPLETELY REVIS€D 0 
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MAX. FEED RATE 

FINISH 
5& RATED HORSEPOWER 

FLATNESS OVER 75% 
,, FLA"F,SS PER FT. 

EVALUATE: A STRAIGHT CUT 75$ OF LONGITUDINAL AND TRANSVERSE TRAVEL AT 
MAXIMUM FEED RATE. (ROUGHIIYG CUT) 

*REQUIRESIENTS ACTUAL . ACTUAL 
IPM IPM IPM 
HP MIN. HP HP 

100 RHR m m 
.OW/FT.  T I R  /FT. TIR /W. T I R  
.o02 PLUS .o002 x 

I 1 LONGITUDINAL I TRANSVERSE 

AXIS MACHINING 
TRAVEL 

LENGTH OF TRAVEL 
I N  FT, NOT To 
EXCEZD ,005 TIR 

T I R  TIR 

NOTES : 

1. 

2. 

3 .  

4. 

* FEED RATE AND HORSEPOWER REK&JIRFsIENTS ARE TO BE 
OBTAINED AND NOTED FROM TEST CRITERIA CHARTS 

D E P I "  OF CUT SHALL BE SET TO ATTAIN A MINIMUM O F  5'6 
FULL RATED HORSEPOWER* 

CUTTER TEEI" MAY BE CHANGED AFTER EACH BLOCK CUT. NO OTHER 
C W G E S  OR MACHINE AINUS- SHALL BE MADE DURING THE CUTS, 

FLATNESS TO BE INSPECTED ONTHE MACHINE PRIOR TO UNCLAMPING 
THE PART. 

AT CUSTOMER'S OPTION, LONGITUDINAL ANDOTRAMSVERSE TEST MAY 
BE COMBINED By M C A T I N G  MATERIAL A T  45 
TRAVEL AM, EVALUATE A3 SPECIFIJ3D FOR 75s TRAVEL OF ONE AXIS. 

TO LONGITUDINAL 

COMPLETELY REVISED @ INAC- - 
SHEET 17 
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LONGITUDINAL MAX .VAI 

LONGT o 1 1 2  I 3 MNGT . 
LONGITUDINAL MAX. VAR. 

I 1 3  
PER FT. . TEST PJXCE # PER FT TEST PmCE # 

1 2 

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

pL L o  

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

I 

75% OF TRAVEL t- 

LONGITUDINAL MAX. VAR. LONGITUDINAL ' bW.VAI 
PER FT. TEST PIECE # . PER FT< 

1 2  LONGT . 1 1 2  1 3 LONGT . 1 3  
TIET PIECE # 

I 
1 

I INDICATOR 
7 

FL L. 

QI --I I" 

I 

I t  

i 

2 
I 

TMSVERSE MAX .VAI 
P E R E Y .  , .TEST PIECE # PER FT, 

TRANSVERSE MAX. VAR. 

1 3  
TEST PIECE # 

I 
1 1 2  TRANSV . 1 1 2  1 3 TRANSV , 

? 

PL T. 

m - - v  1 Nn 

I 

? I  I I I I 

TRANSVERSE MAX. VAR. TRANSVERSE MAX.VAF 
PER- FT. TEST PIECE # PER FT. 

1 2  TRANSV. 1 I 2  I 3 TRANSV o 1 3  
TEST PIECE # 

I 
1 

FL T. 

CUSTOPIW 

GOVERNMENT 

APPROVED DATE 

I 

N A S  979 
SHEZT 18 
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OVERSHOOT AND UNDERCUT TEST 

MACHINE TYPE: ALL PROFILING AND CONTOURING MACHINES. 

TEST CRITERIA: 

MATERIAL: 7075-T6 ALUMINUM - 12 x 12 x 1, 

CUIYPER: 1 INCH DIA. - 2 FLUTE HSS EM) M I L L  - RIGHT HAND CUT - 
RIGHT HAND HIGH HELIX - 1 5/8 MAX. IZNGTII OF  CUTTER TO 
M I N I M I Z E  CXIT'BR DEFLECTION 

SPIMILE SPEED: MAXïMüM RPM OF MACHINE 

FEED RATE: TEST "A" 
10 I P M  

TEST "B" 
25 IPM 

S P E C I F I E D  FEED RATE TO BE CONSTANT WITHOUT PROGRAMMED 
SLOWDOWN. TEST SHALL BE CONDUCTED WITH THE SAME MACHINE 
CONTROL UNIT SETTINGS AS THOSE O F  THE MAXIMUM HORSEPOWER 
TEST. 

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

EVALUATE: .OVERSHOOT OR UNDERCUT ERROR AT EACH 
PLUNGE CUT A S  NOTED. 

I 

OVERSHOOT B AXIS 

n 

goo CORNER AND EACH 

OVERSHOOT OR UNDERCUT 
goo c o m  (Typ.) x-Y 

WITH CONTACT AT 
MID-DEPTH SECT. B-B 

EXAMPLES 
(x-Y PLANE VIEW) 

OVERSHOOT (MINUS) 
D W H  

SECT. C-C 

N A S  979 
SHEET 19 
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= 0338743 0005bUï  L A I A / N A S  N A S * 7 7 9  69 
NATIONAL AEROSPACE STANDARD 

c 
X-Y AXIS OVERSHOOT OR UNDERCUT 

TEST "A" TEST "B" 
TOUXANCE ACTUAL TOLERANCE ACTüAL 

Al Bl 
o . 0015 A2 0.002 Ei4 
MAX. - A 3  MAX. B5 4 

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

4 .3 3.4 .l OVERSHOOT AND UNDERCUT TEST (CONTINUED) 

INSPECTION CRITERIA: 

USE S W  POINTED CONTACT POINT. 

THE DIMENSION TO BE RECORDED IS THE MAXIMUM DEPARTURE 
FROM THE CUT S m A C E  BEYOND THE TIIM)RETICAL SURFACE 
FOR OVERSHOOT, AND THE MAXIMUM DEPARTIIRE I N S I D E  THE 
THEDRETICAL SURFACE FOR UNDERCUT. 

RECORD : 

C E R T I F I E D  BY: 

MANUFA- 

CUSTOMER 

GovEFamENT 

APPROVED DATE 

N A S  979 
SHEET 20 COMPLETELY REVISED 0 

- 
Published and dir~ribuicd by: National Standaida Aasacialion, Inc. 

1321 Fourtrrnth Strwt, N. W. 
Waahington, D.C. 20005 
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4.3.3.4.2 OVERSHOOT AND UNDERCUT TEST 

MACHINE TYPE: HORIZONT& SPINDLE PROFIU MACHLNES. 

TEST CRITERIA: 

MATERIAL: 707$-T6 ALUMINW 6 x 8 x 48 M I N .  
(PREPARED m DIAGRAM) 

cUTTE3: 8 INCH DIA. - 4 FLWE, 30’ HELIX, CARBIDE BUDES. 

SPINDIIE SPEED: 3600 RPM. 

FEEDRATE: 2 5 m  

SPECDIED FEED RATE TO BE CONSTANT WITHOUT PROGFWMED SLOW DOWN. 
TEST SñALL BE COMXTCTED WITH THE SAME MACHIKE CONTROL SETTINGS 
AS THOSE OF TIE MAXIMUM HORSEPOWER TEST. 

DEITII OF CUT: F’ER DIAGRAM. 

DIAGRAM: 

c 

I I I I I I 
/ 

B1 132 A3 

l+ Typ. 

Il+ 

VIEW “A” I I N A S  979 COMPLETELY REVISED ci) @Ut?U+T q-l 
1 3nLjPb LI v 

.. 
Published and distributed by: National Slandaids Aisaclaiion, Ine. 

1321 Fouiteenlh Street, N. W. 
Washington, D.C. io006 

Copyright, 1969, Aerospace Industries Association oí America ,  Inc. 
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K L  DL 
+ - 0.002 A2 - + 0.002 I32 

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC.. I725 DE SALES STREET. N. W.. WASHINGTON, D. C. 2003C 

i MAX. 

4.3.3.4.2 OVERSHOOT AND UNDERCUT TEST.(CONTINUED) 

A3 MAX. B3 

EVALUATE: X AND Y A X I S  OVERSHOOT AND UNDERCUT, AND SURFACE F I N I S H  T I R ,  

INSPECTION C R I T E R U :  

USE SHARP POINTED CONTACT POINT FOR OVERSHOOT AND 
UNDERCUTo 

THE Dl3BNSION TO BF: RECORDED IS THE MAXIMUM 
DEPARTURE FROM THE CUT SURFACE BEYOND THE 
T H M > ~ I C A L  SURFACE FOR OVERSHOOT, AND TIIE 
MAXIMUM DEF'AR- I N S I D E  THE THEORETICAL 
SURFACE FOR UNDERCUT. 

RECORD: 

X-Y A X I S  OVERSHOOT OR UNDERCUT 
I ACTUAL 

I I n.1 

ACTUAL I TOLERANCE I 
I 17 

TOLERANCE 

SURFACE F I N I S H  
REQ,UIRED I ACTUAL 
64 RHR T I R  T I R  

c m m m  BY 
MANUFACTURER 

CUSTOMER 

GOVERNMENT 

APPROVED UTE 

COMPLETELY REVISED 0 '1 NAS 979 
I C U W U ~  
II anriGL LL - 

iliahed and distributed by: National Standard: A:aociotien, Inc. 
i 321  Fourtoonth Slreei, N. W. 
Washington, D.C. 20005 
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. DIN. A B C  I D .I E 
TYPE I i 4  7 4 3/4 I 5 I10.000 L .O10 

I 

4.3.3 .5 .1 

C O i G û S I T E  CUTTING TEST 

MACHINB TYPE: 

TEST CRITERIA: 

MATERIAL: 7 O 7 5 - T 6  ALUMLNUPIT 

ALL PROFILING AND CONTOURING MACHIXES . 

CUTTER: 2,000 INCH DIAMETER, 2 FLUTE END MILL, HSS, RIGHT HAND CUT, 
HIGH HELIX, 6 INCH MAX3MUM LENGTH TO MINIMIZE CüTTER DEPLIETION. 

WIm AND DEPTH OF CUT: AS F t 3 Q U m D  PER DIAGRAM - ROUGH AND F I N I S H  CUTS 
ALLOWED. 

WORK LOCATION: WRK P I E C E  BE CENTRAI;LY LOCATED ON THE TABLE WITH S I D E S  
PARALLEL WITH M A C H m  AXIS. PRE-BORED 2 INCH DIAMETER Hom SHALL 
BE USED As THE PROGRAMMED SET FûINT. 

BLANK PREPARATION: 

I b -- 

DRILL 11/16 
c BORE 15/16 
DEPTH 1 3/4 
TYP; 3 PLCS. 

I 
I I 

I 

PEU-BORED H O U  
2.000 +.O002 DIA. 
( P R O G ~ M E D  SET 

n t  I I I I  
1 - 1  1 ' 1  

Y = ~ ~ R H R  

I N A S  979 NOTE: S W A C E  AREA $ INCH FROM CORNERS SHALL BF: EXEMPE 
FROM EVALUATION. COMPLETELY REVISED @ SHEET 23 
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DIM. "A" "B" 'IC 
TYPE I l2oOOOO 6.0000 u,oooo 
TYPE II 6,0000 3 .o000 6.0000 

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., 1721 DE SALES STRPLT. N. W.. WAIHINGTON. D. C. 20030 

'iD" 

8.4853 
4.2426 

DIAGRAM: 

NOTE: SURFACE ARFA INCH FROM CORNERS SHALL BE EXEMPT FROM EVALUATION, 

COMPLETELY REVISED @ 

I r- *3i25 \, 45' r 
4- .3=5 

r 

N A S  979 
SHEET 24 

t \ ' /  i 
\ I 

= I l \  k 3 - i  
.o05 m 1 4  PLCS. -_ "AA" ' 

V I S U ~ Y  INSPECT THE x, Y, AND z AXES .0~5 RAMP AND TAPER CUTS 
FOR UNIFORMITY OF SERVO RESPONSE AND SLIDE STICTIONO 

Washington, D.C. 2 0 b á  
.- 
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4.3.3 . 5.1 (CONTINUED) 

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

THE RAMF' CUTTING OF 50 PLUNGE AND RISE FOR ANGULAR DEVIATION. 

THE CIRCLE FOR DmNSIONAL ACCURACY, ROUNDNESS, DIAMETER 
VARIATION j AND FINISH 

THE CENTER 45' CANTED SQUARE FOR DTMEPTSIONAL ACCURACY, SQUARENESS< 
PARALLZLISM AND FINISH. 

OUTSIDE SQUAREt DIMENSIONAL ACCURACY, FINISH, AND JSA'IXESS. 

7 / -  IXDICA'IXIR PATH 

INSPECTION SETUP 

WITH TEST. P I E C E  IDCAT%D ON SINE PLATE AND WITH R I S E  RAMP CUT OPPOSITE 
TO HINGE END, INDICATE THE TWO FLAT SURFACES FOR FLATNESS AS SHOWN. 

RECORD: 

I 

NOTE : 

TWO AND THREE AXES STRAIGHT LINE MILLIWG MACHINES SHALL 
PERFORM THE 5O RAMP CUTS AND/OR THE "A" X th" OUTSIDE 

ACCURACY, FINISH, FLATNESS, SQUARENESS, AND PARALLELISV 
SHALL BE PERFOIIMED A S  S P E C I F I E D  I N  THIS T. N A S  979 

SQUARE. EVALUATION FOR ANGULAR DEVIATION, DIMENSIONAL 

COMPLETELY REVISED ??! SHEET 25 
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kEED RATE 
SPINDLE SPEED 
#WNLAñITY 

I. 

L;iI 

FEQUIRED ACTUAL ACTUAL 
25 IFN m IPM 
i800 RPM RPM RPM 
,0025 TIR TI3 TIR 

4.3.3.5.1 

EVALUAm : (CONTINUED) 

OUTSIDE SQUARE: ANGULARITY OF RAMP CUTS, 

RAMP #l Y 
I I J- 

7 
12 
m . 9  ' _ _  _.._ .. J 

e 
\ 

INSPECTION SETUP + - --- 

y INDICATOR PATH PARALLEL 
TO CENTER LIJE OF CUIYPER 

(RISE CUT) 

R I G  SINE PIATE TO 5'. 

EVALUATION OF RAMP CUT #2. 

LOCATE TEST PIECE AS SHOWN FOR ANGULARITY 
EVALUATION OF FUMP CUT #i. ROTATE TEST PIECE 90° FOR ANGWITY 

RECORD: 

NOTE : 

CUTTING OF "5' PLUNGE AND R I S E  RAMPS" IS REQUIRED FOR MACHINES HAVING 

PERFORMED WITHOü'i! USE OF TILT MOTIONS. 
3 OR MORE AXES OF CONTROLLED MOTION ONLY. RAMP CUTTING Is TO BE 

.- 

COMPLETELY REVISED 0 
II 
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i 

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

I 
I 

I 
I 
I 
I 
I 
I 

AL ...- 

4.3.3.5.1 

EVALUATF,: (CONTINUED) 

OUTSIDE SQUARE: SQUARENESS AND PAWUELISM. 

k 

SQUARENESS MAX. DEVIATION 
PARALLELISM MAX. DEVIATION 

F E 

S I D E  #2 S I D E  #3 S I D E  #k 
REQUIRED ACTUAL ACTUAL ACTUAL 
.O02 TIR TIR XXXXXXX TIR 
.O02 TIR XXXXXXX TIR XXXXMM 

INDICATOR 

Q 

INSPECTION SETUP 
SURFACE TABLE \- 

R I G  SINE PLAm AND TEST P I E C E  SO THAT "A" AND "B", S I D E  #i, 
INDICATEl ZFRO. 

RECORD SQUARENESS OF S I D E S  #2 AND #4 TO S I D E  #i BY SETTING INDICATOR 
To m R O  AT "HI' AND INDICATE T I R  TO "G", S I D E  #%?. 
"C" To "DI', S I D E  #4, 

FEPEAT FOR TIR FROM 

RECORD PAFUiLmLISM OF S I D E  #3 To #i BY SETTWG IXDICATOR TO ZERO AT 
"E" AND INDICATE T I R  TO "FI', S I D E  #3. 

COMPLETELY REVISED 0 
i 
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~ 

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

4.3.3.5.1 

EVALUATE: (CONTINUED) 

CENTER CANTED SQUARE: DIPIENSIONAL ACCURAm, SQUARE1JESS, PARALLEZISM, 

I 
l 
I 
I 
I 
I 
! 
I 

d 

- 

AND F I N I S H .  

S I D E  #3 r 
INDICATOR 

SURFACE 
TABU A B 

INSPECTION SETUP 

R I G  SINE PLATE AND TEST P I E C E  SO THAT "A" AND "B" SIDE #i INDICATE ZERO. 

RECORD SQUARENESS OF S I D E S  #2 AND #4 TO S I D E  #i BY SETTING INDICATOR TO 
ZERO AT "H" AND INDICATE T I R  TO "G", S I D E  #2. 
TO "D"9 S I D E  #4. 

REPEAT FOR TIR FROM "C" 

RECORD PARAIJZLISM OF S I D E  #3 TO #i BY SETTING INDICATOR TO =O AT "E" 
AND INDICATE T I R  TO 'IF", S I D E  #3. 

RECORD F I N I S H  READINGS FOR SIDES #1, #2, #3> AND #4.. 

i p r -  
SHEET 28 COMPLETELY REVISED 0 
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DIA. ACCURACY B d B  
, TYF'E REQUIRn,  ACTUAL 

I 12.0000 + .o025 
, II 6.oooo 2.0025 

EVALüATE : ( CONTINUED) 

CIRCLE: DIAMETER ACCURACY (BJB), ROUNDNESS, AND FINISH. 

A B 
\ F1 I 

INDICATOR PATH 

B1 Al F 

ROUNDNESS AND F I N I S H  SETüP RADUIL DIFFERENCE SETUE 

R I G  THE TEST P I E C E  ON THE PREXISION R O M Y  TABLE, AND CENTER THE MACHINED 

FOUR (4) QUADñANTS FOR CENTERING ON THE BASIS OF THE MOST S I G N I F I C A N T  

SECTION OF THE MAJOR AND MINOR AXES) AND SO AS TO REDUCE RADIAL DIFFEFEXVCF,S 
TO A MINIMUM FOR THE CIRCLE. 

SURFACE OF THE CIRCLE RELATIVE TO THE A X I S  OF THE ROTARY TABLE. 

OUT-OF-ROUNDNESS (AN ELLIFTICAL FIGURE WOULD BE CENTERED AT TH.E INTER- 

SELECT 

ROUNDNESS ERROR FOR THE MACHINED CIRCLE IS THE RADIAL DIFFERENCE BETWEEN 
THE MAXIMUM AND M I N I M ü M  R A D I I  AT ANY OF THE 30° F'OII'ìTS OF TKE CIRCLE, 
OR ON A ROUNDNESS EIEASURING MACHINX, THE DIFFERENCE I N  RADII OF TWO 
CONCENTRIC CiRcI;ES WHICH CONTAIN THE P R O F m  OF THE SURFACE OF THE 
CIRCLF: ON THE POLAR CKART IS THE ERROR IN ROUNDNESS. 

CONCENTFtICITY: 
READ RADIAL DIFFERENCES FOR EACH 30' POINT AROUND THE €'RE-BORED HOLE AND 
CALCULATE CONCENTRICITY, OR ON A ROUNDNESS MEASUñiNG MACHLNE, CHART THE 
HOLE PROFILE ON THE SAME €" CHART WITH THE CIRCIiF: AMI T€E LARGEST RADIAL 
DIFFERENCE BETWEEN PROFILES LESS THE S W S T  WIAL DIFFlERENCE BETWEEN 

WITH TEST PLECE CENTERED ON THE MACHINED CIRCLE AS ASOVE, 

PROFILES OF CIRCLE AND HOLE IS CONCEMTRICITY, 

COMPLETELY REVISED 0 
I 
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4.3.3.5*1 (CONTJ3"D) 

- 
., FEED RATE 

S P I N D L Z S P E E D  
FLNISH MAXIMUM 
ROUNDNESS ERROR 

REXORD: 
INDICATOR RAD 

RE&UlRED AC"üAL I 
25 IPM m 

i800 RPM Rphll 
35 RHR RHR 

a 0 0 2  MAX. 

CONCENTRICITY CALCULATION 
ENTER LARGEST t'SUM OF RADIAL DIFF'ERETICES" VALUE 
SUBTRACT SMALLEST "SUM OF RADIAL DIFFERENCESti VALUE 

I I .oOzI I ACTUAL 1 CONCENTRICITY RE&UIFü?,D 

NOTES : 
1. SET DIAL INDICATOR READIN0 To ZERO AT LARGEST RADIUS OF THE 

CIRCLE, AND RECORD ALL RADIAL DIFFERENCES AS POSITIVE VALUES. 

2, iaET DUL INDICATOR READING Tû ZERO AT SMALLEST RADIAL VALUE 
IN PRE-BORED HOLE AND RECORD ALL RADIAL DDFERENCES As POSITIVE 
VALUES 

3. RECORDED DIAL I N D I O R  READIMGS ARE TO BE THE AVERAGE OVER A 
PLUS OR MINUS 2 O  RADIAL ARFA AT EACH 300 POINT, 

C E R T I F l 3 D B Y :  HAMIFACTURER 

CUSTOMER 

Go- 

APPROVED DATE 

COMPLETELY REVISED @ 
I 
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4.3.3.6.1 

TRANSVERSE TILT TEST 

MACHINE TYPE: ALL MACHINES HAVïNG FOUR OR FIVE AXZS OF CONTROLLED MOTION 

TEST CRITERIA: 

MATERIAL: 7 O 7 5 - T 6  ALUMINUM 4 x 19 x 3 MINIMUM Sim. 

CUTPER: 2 INCH DIAMETER, 2 FLUTE EKD M I L L ,  HSS, RIGHT HAND CUT, HIGH 
HELIX. 

SPIMILE SPEED: MAXIMUM AVAILABLE m. FEED FUTE: 25 IPM 

EVALUATE: ANGULAR ACCURACY OF TILT MOTION. PROFILE MIIJ; TWO (2) S I D E S  
OF TEST P I E C E  WITH A CONSTANT VARYING ANGLE FROM Oo TO 22$ 
LEAVING A 1 CONSTANT ANGU AT 00,70,14° 

S I D E  '%" 
I 

222 O0 7 O  14' 

1 FLAT Typ. 8 P U C E S  

NOTE: 

R I G  SINE PLATE To EACH S P E C I F I E D  
ANGLE. SE!i' INDICATOR To ZERO AT 
PT.#l. RFL!ORD INDICATOR READING 
AT ET.&, 

m.#1 1 

SURFACE TABLE 

INSPECTION SMIUP 

C E R T I F I E D B Y :  MANüFACTURW 

CUSTOMER 

GovERNMErm! 

APPROVED DATE 

COMPLETELY REVISED 0 
I I  
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1 ACTUAL 

! 

1 

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC., I725 DE SALES STREET. N. W.. WASHINGTON, D. c. zoo36 

4.3.3.6.2 

REQUIRES 
2 2 9  
i40 
70 
O0 

4- .o012 - 

TRANSVERSE, TILT TEST 

POINT& 

.. 

MACHINE TYPE: 

TEST CRITERIA 

ALL MACHINES HAVING FOUR OR FIVE AXES OF CONTROLLED MOTION. 

REQUIRED; 
2 2 9  
i40 
70 
O0 

4- .o012 - 

MATERIAL: 7 O 7 5 - T 6  ALUMINUM 4 x 37 x 3 MINIMUM S I B .  

ACTUAL 
POINT& 

.. 

CUTTER: 2 DIAMETPER, 2 FLUTE END M I L L ,  HSS, RIGHT "3) CUT, HIGH HELIX, 

GOVERNMENT 

SPINDLE SPEED: MAXIMUM AVAILABLF: RPM. F E E D R A T E :  25IF'M. 

N A S  979 

EVALUAW: AMGZTLAR ACCURACY OF TILT MOTION. PROFILE MILL ONE S I D E  OF TEST 
PIECE WITH CONSTANT VARYING ANGLE FROM 2 2 9  TO Oo I N  ONE TILT 
DIRF,CTION AND Oo TO 2 2 9  IN THE OPPOSITE TILT DIRECTION, LEAVING 
A 1 CONSTANT ANGU AT 222, 14O, 7 O ,  O', 7', 14O, AND 222.  
(ROUGH AWD F I N I S H  CUT ALLOWED) 

14O 7 O  O0 

l3XCORD: 
64 

. J _I_I_ 

SURFACE TABLE 

NOTE : 

R I G  SINE PLATE TO EACH S P E C I F I E D  ANGLE. 
RECORD INDICATOR READING AT FT. #2. 

SET INDICATOR TO ZERO AT PT. #l. 

I SHEET 32 .. 
Published and disiribuicd by: National Standarda Aisocidion, Inc. 
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AEROSPACE INDUSTRIES ASXICIATION OF AMERICA. INC., 1725 DE SALES STREET. N. W.. WASHINGTON. D. c. zoo36 

4.3.3 J.1 

LONGITITDIN& TILT 

MACHINE TYPE: 

TEST CRITERIA:  

ALL MACHINES HAVING FOUR OR FIVE AXES O F  CONTROLLED MOTION, 

MATERIALI: 7075-T6 ALUMINUM 6 x 21 x 3 MINIMUM SIZF: 

CUTTER : 2 DIAMMIER, 2 FLUTE EMD MILL, HSS, RIGHT HAND CUT, 
HIGH HELIX, 

SPIMILE SPEED: MAXIMUM AVAILABLE RPM FEED RATE: 25 IPM 

E V b U A T E :  ANGULAR ACCURACY OF TILT MOTIONS. PROFILZ S I D E  "A" WITH A 
CONSTANT VARYING ANGLE FROM Oo TO Mo LEAVING A 1 CONSTAWT 
ANGLE AT 00, PROFILE S I D E  "B" WïTH 
A CONSTANT VARYING ANGLE FgOM 22*' TO O0 fiEAVING A 1 CONSTANT 

240, 360 AND 480. 

ANGLE AT 2 2 2 ,  150, ioo, 5 AND OO. (ROUGH AND FINISH CUT 
ALLOWED) 

PT. #i 7 

INSPECTION SETUP 

NOTE : 

O0 - 

5O- 

loo - 

15'- 

W S i J E  ANGLE PLATE TO EACH S P E C I F I E D  A N G U .  
SET INDICATOR TO ZERO AT PP. #l. 
RECORD nvDICA'i9R FZADING AT FT. #2* 

22s'- 

RECORD: 
I S I D E  "A" I S I D E  "B" 1 

ACTüAL ACTUAL 
)RE&UIRED POIPIT j#2 Porn  #2 
I I A A 1 0  ~ 

CERTiE'ïXD BY: IUN'CJFACTüRER 

CUSTOMER 

GOVERNMENT 

APPROVED DATE I -  ~- ~- ~ _ _  
N A S  979 

COMPLETELY REVISE0 0 SHEET 33 
Published and dictribui*d by: National Standards Association, Inc. 
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€OMPLETELY REVISED @ 

PROFILE - CONE FRUSTUM 

MACHINE TYPE: F I V E  A X I S  MACHINE ONLY. 

TEST C R I m R I A :  

MATERIAL: 7075-T6 ALUMINUM - 2& THICK. 

CUTPER: 2 DIAMETER, 2 FLUTE END m, ms, RIGHT HAND HEI~IX. 6 m. 
;LENGTH OF MINIMIZE CUTTER DEFIJETION.  

SHEET 34 

FEEDRATE: 25 IPM 

SPINDLE SPEED: i800 RPM 

WORK LOCATION: WORK PIECE TO BE CENTRALLY LOCATED ON WIRK SU'RFACE, 
EXCEPT THAT WORK P I E C E  TO SPINDLE RELATION MUST BE SUCH 
THAT ALL FIVE AXIS MUST ACTUATE I N  THE PERFORMANCE OF 
T H I S  'TEST. 

DIAGRAM: 

i--- 
/ I / \ \  

PRE-BORED 
2.000 +.O002 DIA. HOLE 
(PROGRÃMMED sm p o r n )  

' ~1.000 km. 

P R O F m  M I L L  THE FRUSTUM OF A 10 INCH DLAMETER CONE WITH AN APEX ANGLE 

1800 OF CIRCIPIIFERENCE AND FALL 1.000 INCH MIN, WHILE TRAVERSING THE 
REMAINING 180'. 
OF CUTTER. 

OF 30 DEGREES. THE a AXIS SHALL RISE LOOO INCH MIN. W H ~  TRAVERSING 

THE i3 AXIS MOTION TO BE MEASURED ALONG THE CENTER LINE 
(ROUGH AND FINISH CUT ALLOWED.) 

~~ 

Copyright, 1969, Aerospace  Industries Associat ion of America ,  Inc. ublishad and distributed by: National Standards Aisaciaiion, Inc. 
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Copyright Aerospace Industries Association of America Inc. 
Provided by IHS under license with AIA/NAS Licensee=Lockheed Ft Worth/5962402012 

Not for Resale, 06/25/2008 09:55:54 MDTNo reproduction or networking permitted without license from IHS

-
-
`
`
`
`
,
,
`
`
,
,
,
,
,
,
`
`
`
,
`
,
,
`
,
`
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



A I A / N A S  N A S * 7 7 7  6 7  03187Li3 0005629 8 
NATIONAL AEROSPACE STANPARD 
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4.3.3.8;i (CONTINUED) 

EVALUATE': SURFACE OF THE 10 DIAMEZER FRUSTUM OF A CONE FOR F I N I S H ,  
ROUNDNESS, AND A N G W I T Y .  

A 

...- 

\- ROTARY TABM 

INSPECTION SETUP FOR F I N I S H  
ROUNDNESS AND RADIPL DIFFERENCES 

INDICATOR 
PATH (CIRCLE) 

NOTE : - 
R I G  ROTARY TABLE To 15'. 
SET INDICATOR TO ZERO ON 
PATH #3 AND RFXORD READINGS 
AT POINTS A,D,Al, & D 1  ON 
PATH #2. 

L- SURFACE TABU 

INSPECTION SETUP FOR ANGULARITY 

R I G  TEST PIECE FOR INSPECTION OF F I N I S H ,  ROUNDNESS, AND RADIAL DII?FERENCES 
ON THE €'FBGISION ROTARY TABLE. CE3TE.R THE MACHINED SURFACE OF THE FRUSTUM 
(CIRCULAR PATH OF THE INDICATOR) €ELATIVE TO THE AXIS  OF THE ROTARY TABLE, 
SELECT FOUR (4)  Q U A D M E  FOR CENTERING ON THE W I S  OF THE MOST SIGNIFICANT 
OUT-OF-ROUNDNSS (AN ELLIPTICAL FIGURE WOULD BE CENTERED AT THE INTERSECTION 
OF THE MAJOR AND MINOR AXES) SO AS 'Co REDUCE RADIAL DIFFERENCES TO A MINIMUM 
FOR THE CIRCJ-8. 

ROUNDNESS ERROR FOR THE MACHINED FRUSTUE4 IS THE RADIAL DIFFERENCE BETWEEN 

ON A ROUNDNESS W U R I N G  MACHINE "3 DIFFERENCE I N  R A D I I  OF  TWO CONCENTRIC 
CIRCLES WHICH CONTAIN THE PROFUIE OF THE CIRCLE ON THE POLAR CHART Is THE 
ERROR IN ROUNDNESS. 

THE MAXIMUM AND MINIMUM RADII AT ANY OF THE 30° POINTS OF THE CIRCLE, OR 

COMPLETELY REVISED a I N A S  979 - I SHEET 35 
ilishcd and distributed by: Nalional Standards AssMiation. Inc. 
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A 
R A D U  
DIFFERENCE 

~ -CIRCLE 
RADIAL 
DIFFERENCE 
-HOLE 
SUM OF 
RADIAL 
DIFFERENCES 

t 

B C D E F A l B l C l  D l E l F  

4 

FEED RATE 
SPINDLE SPEED 
F I N I S H  MAXIMUM 
ROUNDNESS ERROR 

EVALUAm : ( C 0 " U E D )  

REQUIRED ACTUAL 
25 IPM I€%* 

i800 HPM RPM 
35 RHR RHR 

.O04 MAX. 

COMCE3aTRïCITY: WITH THE TEST PïECE CENTERED ON THE MACHINED FRUSTUM As 
ABOVE, READ RADIAL DIFFEXWiCES FOR EACH 30' POINT AROUND THE F'RE-BORED 
HOLE AñD (~ATJCULATE CONCENTRICITY, OR ON A ROUNDNESS MEASURING MACHINE, 
CWIRT TKE HOLE PROFILE ON THE SAME FûLAR CHART WïTH THE CJ.RcI(E AND THF, 
U U G F S T  RADIAL DIFFERENCE BEZWIBN PROFILES LESS THE SMALLEST RADIAL 
DIFFERENCE BETWEEN PROFILES OF CIRCLE AND HOLE fs CONCENTRICITY. 

. 
1 REQUIRED 

rANGULAR ACCURACY 1 +.OOU 

m m  POINT POINT POINT 
A &  D # 2  Al& D 1  #k 
ACTUAL ACTUAL ACTUAL ACTUAL 

CONCETJTRLCITY CALCULATION 
ENTER LARGEST "SUM OF RADLAL DLFFERENCES'' VALUE 
SUBTRACT SMALLIEST WJM OF RADIAL DITFERENCES" VALUE 

I 

' 

] CONCENTRICITY l m  u m  I .O04 I p?l?uAL 

i N A S  979 
SHEET 36 

COMPLETELY REVISED @ 
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COMPLETELY REVISE0 0 

4.3.3.8.1 (CONT~VVED) 

N A S  979 
SHEET 37 

NOTES : 
1. SET DLAL INDICATOR READING TO ZERO AT LARGEST RADINS OF THE 

C m C L E  AND RECORD AI& 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 JJ”D1CATOR READINGS ARE TO THE AVERAGE OVER 
A PLUS ORMIMIS 2 O  RADIAL ARFAAT E4CH 30° POINTe 

CERTIFIED BY: 

AF’PROVED DATE 

bliihcd and diiiribulcd by: Nalional Standards Aoociatien, Inc. 
1321 fourteenth Slrwi, N. W. 
Washington. D.C. 20005 
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4.3.3.9.1 BORIMG TEST 

MACHINE TYPE: ALL P F E C I S I O N  I#)RING MACñIIlES. 

TEST CRITERIA: 

MATERLAL: STEEL 4340, 250-300 BRINELL. 

CUTTER: S I N G W  POINT T o c o  

S P I N D m  SPEED: 250 RPM. 

FEED RATE: .O05 IPR. 

DEPTH OF CUT: .O10 APPROXIMATE 

WORK LOCATION: WFüS P I E C E  TO BE CENTRALLY LOCATED ON WORK SURFACE. 

DUGRAM: 

FOUR 3s DIAMETER HOLE3 BORED THROUGH A BûX MADE OF 1 THICK 
STEEL PLATES PER DIAGRAM. (ROUGH AND F I N I S H  CUTS ALLOWED) 

N A S  979 
SHEET 38 

COMPLETELY REVISED @ 
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4.3.3.9.1 (CONTXMTED) 

EVBLUATE: FOUR B O m D  HOLES FOR F I N I S H  AND ALIKENESS OF D M T E R S ,  AND 
THE CENTERLINE OF ONE P A I R  OF IN-LINE BORED HOLES AS 
REFERENCE TO D E X " I N E  DEVIATION FROM PARALLELISM OF SECOND 
P A I n  OF IN-LLNE BORED HOLES I N  BOTH HORIZONTAL AND VERTICAL 
PLANES. 

I 
i 
I r 

I 

SURFACE 'PABLE 

- PRECISION MANDEW3 

INSPECTION SETUP - PARAUELISM 

F I N I S H  ROUNDNESS, AND ALïXENESS OF DIAMETERS: 
TABLE C-ING HOLE #i AND RECORD READINGS OF F I N I S H ,  DIAMETER ALIKENESS, 
AND ROUNDNESS T I R .  

PARAJJELISM: R I G  TEST P I E C E  As SHOWN WITH PRBCISION MANDRELS IN EACH 
P A I R  OF BORED H O U S ,  AND SO THAT POINTS IA AND 2 A  ARF: AT THE SAME HEIGHT 
ABOVE SURFACE TABLE. 
LNDICATOR READING AT POINT 4A FOR HORIZONTAL PAFUILELISM. 
#i AND #2 AS ZERO REFERENCE SET INDICATOR "0 ZERO AT POINT #3 AND RECORD 
INDICATOR READING AT POINT #4 FOR VERTICAL PARALLELISM. 

R I G  TEST PïECE ON ROTARY 

REPEAT FOR HOLFS #2, #3, AND #4. 

SET INDICATOR TO ZERO AT POUJT #3A AND RECORD 
USING POINTS 

C E R T I F I E D  BY: MANUFACTURER 

CUSTOMER 

GOVERNMENT 

APPROVED DAm 

1 NAS 979 
.. ~ 

SHEET 39 
COMPLETELY REVISED @ 
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4.3.3.10.1 BORE AND COUNTERBORE TEST 

MACHINES : ALL COMBïNATION BORING, DRILLING AND MILLNG MACHINES . 
TEST CRITERIA 

MATERIAL: 7075-T6 ALUMINUM OR CLASS 30 CAST ïRON 24 x 24 x 23 
MINIMUM SIme 

WORK LOCATION: WORK P I E C E  To BE CENTRALLY LOCATED ON WIRK SURFACE. 

I iKZECTION:  CENTER LINE OF BORED HOLES MUST BE WITHm .O01 OF 
( ,001 RADIAL TOLERANCE.) PROGRAMMED CENTER LIXE. 

ACTUAL CENTER OF HOLE 

o LOCATION ERROR (POSITIVE) 

-e -C-- PROGRAMMED CEMTER OF HOLE 

EXAMPLE : 

LOCATION ERROR = I/ (x  ERROR)^ + (Y  ERROR)^ 

EVALUATE: ACCüRAC?I OF TWELVE BORED AND COüNTEREûRED HOLES BORED 
BY l . E 5  DIA. BORING BAR AND COUNTERBORED BY A 1.375 
DIA. UNPILOTED COUNTERBORE IN THE SEQUENCE SHOW.  

lo000 INCH BOR 

11 N A S .  979 
SHEET 40 
___. .. . . . __ 
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4.3 3.10.1 (CONTINUED) 

, RECORD: 

ACTUAL HOLE LOCATION, RESULTING ERROR AND CALCULATED LOCATION ERROR 

COUNTERBORE DEPTH 2.001 

CONCENTRICITY .o005 TIR 

C E R T I F ï E D  BY: MA"FACLW?ER 

CUSTOMER 

GOVEIWMENT 

APPROVED DATE 

N A S  979 

Published and disiiibutmd by: National Standards Association, Inc. 
1321 Fourtmmnth Strmmt, N. W. 
Warhlngton, D.C 20005 
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TYPE II 
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NATIONAL AEROSPACE STANDARD 

A B C  I D 1  E 
14 7 4 3/4 I 5 I 10.000 ;r .o10 
a 4 USE MILL V I S E  FOR MAT. HOLD DOWN 

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

I 

I PRE-BORED HOLE 
/ 2.000 +.O002 DIA, 

( P R O G ~ D  SET 
’A p o r n )  

t- ----+- I 

I 

I 
I 

I-.”.: i 
/= 64 RHR B -  

3 
1 

I -... E 

DRILL u /16 

DEXTñ 1 3/4 
TYP. 3 PLCS. 

c mm 15/16 c -  

, N A S  979 
NOTE: SURFACE AREA A INCH FROM CORNERS SHALL BE EXEMPT 

FROM EVALUATI~N . 
I SHEET 42 

Published and distributed by National Standards Associalibn, Inc. 
I321 Fourtrrnth Strrei, N. W. 

- 
Copyright, 1969, Aerospace Industries  Associat ion o í  America,  Inc. 

4.3.3.11.1 

ACCURACY AND REPEATABILITY CUTTING TEST 8 

z 
0 
E! > 
W 
L 

al u) 
ol rl 

B 
d 
W 
i- < 
O 
.J < > 

o. 
LL < 

i 

MACHUE TYPE: ALL PROFILING AND CONTOURING MACHIMES. 

TEST CRITERIA: 

MATERIAL: 7075-T6 ALUMINUM 

CUTTER: 2.000 INCH DIAMETER, 2 FLUTE END MTU, HSS, RIGHT HAND CUT, 
HIGH HELIX, 6 INCH MAXïMüM LENGTH To MINIMIZE C W m  DEFLECTION. 

WIM” AND DI$F” OF CUT: AS REQUIRED PER DIAGRAM - ROUGH AND F I N I S H  CUTS 
ALLOWED . 

WORK LOCATION: WDRK P n C E  TO aE CENTRALLY LOCATED ON THE TABLE WITH 
S I D E S  PARALLEL WITH MACHINE AXIS .  PRE-BORED 2 INCH DLAMETER 
HOLE SHALL BE USED AS THE PROGRAMMED SET POINT, 

BLANK PREPARATION: 

Copyright Aerospace Industries Association of America Inc. 
Provided by IHS under license with AIA/NAS Licensee=Lockheed Ft Worth/5962402012 
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44.3.11.1 (CONTINUED) 

TY? 
IC PLCS 

I 

/ \ ' /  'ID" 

\- . -1'p 

N A S  979 

Published and distributed by: Nalional Standards Aiiaciaiian, Inc. 
1321 Fourfrenih Slrwt, N. W. 
Washingion, D.C. 20005 
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'i 

4*3.3.11.1 (CONTINUED) 

EVALUATE : 

DIMENSIONAL ACCURACY - PART TO D I A G F W .  

F I V E  CONSECUTIVELY PROFILE MILLED PARTS, FROM A S I N G m  TAPE, TO DETEEMINE 
MACHINE AND CONTROL SYSTEMS ABILI'IX TO REPEAT UMDER CUTTING CONDITIONS. 

OUTSIDE SQUARE: DLMENSIONAL ACCURACY, DEFTH, AND FU-S. 

o 
INDICATOR PATH 

F 

rB 

SURFACETABLE --/ 

INSPECTION SETUP 

WITH TEST P I E C E  LOCATED ON SINE PLATE AND WITH R I S E  RAMP CUT OPPOSITE TO 
HINGE END, INDICATE THE T W  FLAT SURFACES FOR FLATNESS AS SHOWN. 

N O M I W  
DIM. 

I 2  O000 
or 

6.0000 

3125 

35 
MAX. 

! 

Published and distributed by: National Siandardi Aiiociaiitm, 11%. 
T321 Fourteenth Sireor, N. W. 
Washington, D.C. 20005 
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s 
RAMP ACTLJAL PART DIMENSION MAX. AIILOW. 
CUT TOL. #i . #2 #3 i l4 #5 DEVIATION DEVO 

A 
0025 001 

TJ TIR 

4 -3 3.11 1 (CONTINUED) 

EVALUATE : (CONTINUED) 

OUTSIDE SQUAH2: ANGULARITp OF RAMP CUTS. m 

1 ,  

IHSPECTION SETUP 

INDICATOR PATH P A U L  
TO CENTER LLNE OF CUTTER 

(RISE CUT) 

R I G  SINE PLATE TO 5'. 

EVALUATION OF FUME' CUT B. 

LOCATE TEST P I E C E  AS SHOWN FOR ANGULARITY 
EVALUATION OF RAMP CUT A. ROTATE TEST PIECE 90° FOR ANGULARITY 

RECORD: 

NOTE : 

CUTTING OF "5' PLUNGE AND R I S E  RAMPS" IS RE&UIRED FOR MACHINES HAVING 
3 OR MORE AXES OF CONTROLUD MOTION ONLY. 
PEnFORMED WITHOUT USE OF TILT MO'I'IONS. 

- 
RAMP CUTTING IS TO BE 

NAS.979 
SHEET 45 
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Waihinpton. D.C 10005 

Copyright Aerospace Industries Association of America Inc. 
Provided by IHS under license with AIA/NAS Licensee=Lockheed Ft Worth/5962402012 

Not for Resale, 06/25/2008 09:55:54 MDTNo reproduction or networking permitted without license from IHS

-
-
`
`
`
`
,
,
`
`
,
,
,
,
,
,
`
`
`
,
`
,
,
`
,
`
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



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

4.3.3.ll.i (CONTINITED) 

EVALUATE : (CONTINUED) 

CIRCLE: D W T E R  ACC'URACY AND DEPTH OF CüT. 

i 

I I t r%S 
I I ---I--- -- 
I 1  t 
I ! 

El 

D 1  

c1 

F1 A B 

B1 A l  F 

RECORD: 

I 

B1 1 I 
c1 
E l  I 
F1 
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EVALUATE :* (CONTINUED) 

CENTER CANTED SQUARE: DIMENSIONAL ACCURACY. 

D 

TYPE I 
\ 

8 04853 

4.2426 \- II 
EECORD: 

C E R T I F I E D  BY: MANUFACTURER 

CUSTOMER 

‘1 N A S  979 
il SHEET 47 
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* DIMENSIONS SHALL BE REDUCED 50$ FOR MACHINES HAVING 
AXES TRAVEL LESS THAN 14 INCHES. 

N A S  979 
S X E T  48 

ACCURACY AND REPEA'PABIZITY CUTTING TEST 

MACHINE TYFE: ALL PROFILING AND CONTOURING MACHINES. 

I 

a 
4 

TEST CR1:TERLCI: 

MATERIAL: 7075-T6 ALWMJM - i5 x i5 x 1 MINIMUM S I Z E .  

CüTTER: 1.250 INCH DIAMETER, 2 FLUTE END MILL, RIGHT "D CUT, HIGH 
HEGIX, 3 INCH MAXIMUM LEMGTH TO MINIMIZE CUTTER DEFLECTION. 

SPINDLE SPEED: i800 RPM FEED RATE: 25 rn 
WIDTH AND DEFT" OF CUT: A S  RE&UIRED PER D I A G W  - ROUGH AND F I N I S H  CUTS 

ALWWED. 

WORK LOCATION: WORK P I E C E  TO BE CENTRALLY LOCATED ON THE T%i3LE WITH 
S I D E S  PARALLEL WITH MACHINX AXIS .  

r 
* 15  

TYP. 

D X  

1 I 0.2500 

0.2500 -4 r+ 1- . TYP. 
4n 

-.-1/4 

c 

TYP 

IC 1 4  
C- I *12.0000 1 I I 

TYP. y 6 4  RHR 

EVALUATE: DIMENSIONAL ACCURACY - PART TO DIAGRAM. 

FIVE CONSECUTIVEXY PROFILE MILLED PARTS, FROM A SINGLE TAPE, 
TO DETEFMINE MACHINE AND CONTROL SYSTEMS A B I L I T Y  TO REPEAT 
UNDE3 CUTTING CONDITIONS. 
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4.3.3.11.2 (CONTINUED) 

RECORD: 

JOMINAL 
IIMENS I O N  

12.0000 

4.5000 

3 .o000 

o .2500 

o .2500 
(PLUNGE) 

MAX. 
DEVIATION 

&LOW, 
DEV 

$ 
O 
O 
. 

CEIITIFIED BY: MANUFACTURER 

CUSTOMER 

GOVERNMENT 

AF’PROVED DAlZ 
... 
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4.3.3.11.3 

ACCURACY AND REPEATABILITY CUTTING TEST 

MACHINE TYPE: L O W  SPEED, HIGH SPEED AND FULL RANGE PROFILERS HAVING FOUR 
OR F I V E  AXES OF CONTROLLED MOTION. 

TEST CRITERIA: 

MATERIAL: 7075-T6 ALUMINUM - 6 x 6 x io8 

CUTTERS: HORIZONTAL SPINDLE - TABLE II W E  II 
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 SPIIDLE - 3600 RPM (HIGH SPEED)  

i800 RPM (AIL OTHERS) 

FEED RATE: HORIZONTAL SPINDLE - 100 IPM 
VERTICAL SPINDLE: - 40 IPM (HIGH SPEED) 

25 IPM (ALL OTHERS) 

WIM" AND DEPTH OF CUTS: AS REQUIRED PER DIAGRAM - 
ROUGH AND F I N I S H  CUTS ALLOWED. 

WORK LOCATION: WORK PLACE TO BE CENTRALLY LOCATED ON THE W WITH S I D E S  
P m m L  WITH MACHINE AXIS. 

BLANK PREPARATION: 

4 O00 

1 

I 

-1 i 
1 

--I- 
6 

- - I  
I 
l 

J I ( = 6 4 R H R  

N A S  979 
~~ 
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4.3 3 11 . 3 ( CONTINUED) 

DUGRAM: 

6.000 TYP. BOTH ENDS 

REFEREPTCE LINE 

NOTE : 
M S  MAY BE PROGRAMMED AT EACH 50 
SEGMENT TO FACILITATE MEASURING. 

-- 2 .o000 

I I 

SECTION AT Oo 

WD VIEW -22*O 

1 N A S  979 STEP MILL 45O TOTAL TWIST (TWIST TO RE 50 PER 12.0000 
T W m )  SHEET 51 ALL SUIIFACE FINISH To BF: 64 RHR MIN. 

I 
blbhed and distributed by: National Slandardi Aiiocialion, Inc. 

1321 Fourtarnth Slrwl, N. W. 
Washington, D.C. 20005 
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4.3.3 e 11.3 (CONTINUED) 

EVALUATE : 

DIMENSIONAL ACCURACY - PART TO DIAGRAM 

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

RECORD ANGULAR ACCURACY: 

DEGREES 

- 2 2 y  

-2OO 

-15O 41:;::;-i 

+5O 

+lo0 

..- . .t"--- 

+ I  
$ 
9 
O 

SHEET 52 
Published and distributed by: National Standards Associatiem, Inc. 
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CUSTOMER 

GOVERNMENT 
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SHEET 53 
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4.3.3 11.3 (CONTINUED) 

E VALUATE : ( CONTINUED) 

RECORD DIMENSIONAL ACCURACY : 

2 * O000 
(DEPTH) 

8 
9 
+I 

I I I I I 

ri 
O 

O 
9 
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HORSEPOWER 
C m R  TABLE I 

FEED RATE 
SPINDLE SPEED 

CHIP LOAD PER TOOTH 
DEPTH OF CUT 
WIDTH OF CUT 
MA'PERLAL 
7 O 7 5 - T 6  A L U M m  

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

A S  REQUIRED 
TYPE I 

100 I P M  
1800 m 
.o15 
.o60 
FULL 
2 1/2 x i4 x 
28 MIN. S I Z E  

4.3.3.12 -1 

FLATNESS AND MISMATCH CXI'ITING TEST 

MACHINI3 TYPE - ALL HIGH SPEED AND FULL RANGE MACHLNES. 

TEST CRITERLA: 

~NGITUDINAL, 
REQUIFm4ENTS ACTUAL 
64 RKR m I F I N I S H  
,0005 TIR TIR 1 MISMATCH 

i FLATNESS PER FT. .OOO5/FYpe T I R  /FTI T I R  
.O005 PLUS .O001 
x LENGTH OF TRAVEL 
I N  FT. NOT TO T I R  
EXCEED .O02 TIR 

FLATNESS OVER 75$ 
AXIS MACHINING 
TRAVEL 

TRANSVERSE 
ACTUAL 

m 
T I R  

/FTI T I R  

T I R  

PINISH . 

NOTES : 

1. 

2. 

3. 

4. 

5. 

F I N I S H  CUT TO BE MADE FULL WIIYí" O F  CUITER TRAVELING I N  A PLUS 
DIRECTION AND l G " L N G  WIMIH OF BLOCK TO BE MADE IN A MINUS 
DIRECTION 

NO CHANGES MAY BE MADE DURING THE CUTS. 

F3XL"ES.S AND MISMATCH TO BE INSPECTED PRIOR TO U N W I N G  
PART. 

AT CUSTOMER~S OPTION, L O N G I T ~ ~ N A L  AND TRANSVERSE TIBT MAY 
BE COMBINED BY LOCATING MATERIAL AT 45' To LONGITUDINAL 
TRAVEL AND EVALUATE AS S P E C I F I E D  FOR 7546 OF ONE AXIS.  

WIPER INSERT BLADE MAY BE USED I N  THE CUTTER. 

I 
N A S  979 1 SHEET 54 

~~ 

Co'pyright. 1969, Aerospace  Industries Associat ion of America ,  Inc. 
ublished and distributed by: National Standards Aiiaciation, Inc. 

1321 Fouileenth Street, N. W. 
Washington, D.C. 20005 
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4.3.3 ,12.1 (CONTINUED) 

RECORD: DIFFERENCE BETWEEN SURFACE "A" AND EVERY 6". INDICATOR 
TO BE SET A T  ZERû ON SURFACE "BI'. 

"All, READ DIFFERENCE ON SURFACE 
IDENTIFY TEST P I E C E S  BY NUPIBER, SURFACE, PIND DIRECTION. 

BLEND 

N A S  979 
SHEET 55 
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%.' 

4.3.3.12.1 (CONTINUED) 

RECORD: FILANESS EVERY 6" FOR BOTH SURFACE "CItt AND "B". 

* CUTTER DIAMETER 

.... ~ ~ ~ I ~ ~ - ~  _-_. .- .......-.. ........... ..... 
LûNGITUDINAL MAX. VAR. 

..... 
,\_.___C._ -,--..-..---. .. ........... ......- ........ .. .... Y ...... 

... 
.. ..... 

........... ... -.-,. 

CERTIFIED EX: MANUFACTURER 

CUSTOMER 

GOVERNMENT 

I N A S  979 APPROVED DATE 
SHEET 56 
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HORSEPOWER As REQUIRED 
, CüTTEñ TABLE I 
SPINDLF4 SPEED 120 RPM 
FEED FATE 3.6 LPM 
C H I P  LOAD PER TOOTH .o03 
DEFT" OF CUT . o60 
WIM?H OF CUT FULL 
MATERIAL 4340 

lm?E V I 1 1  

2 1/2 x i4 x 28 

4.3.3.12.2 

FLATNJISS AND MISMATCH Cü'ITING TEST 

MACHJXJZ TYPE - ALL LOW SPEED AND FULL RANGE MACHINES. 

TEST CRITERIA:  

EVALUA!I%: THE DLFFERENCE FBT- TW SUCCESSIVE F I N I S H  CUTS OVER 75% 
OF LONGITUDINAL AND TRANSVERSE TRAVEL. 

I TWSVERSE 

T I R  T I F  
A X I S  MACHINING x LENGTH OF TRAVEL 
TRAVEL I N  FT, NOT TO 

EXCEED ,0025 TIR 

NOTES : 

1. FINISH CUT To BE MADE FULL WIDTH OF CUTI'ER TRAVELING I N  A PLU'S 
DIRECTION AND R B K C N I N G  WIDTH OF B M C K  TO BE MADE JX A MINUS 
DIRECTION . 

2. NO CHANGES MAY BE MADE DURING THE CUTS. 

39 FLATNESS AND MISMATCH TO BE INSPECTED PRIOR TO UNCLAMPING 
PART o 

4. AT CUSTOMER'S OPTION, LONGITUDINAL AND TRANSVERCE TEST MAY 
BE COMBINED BY LOCATING MATERIAL AT 45' TO LONGITUDINAL 
TRAVELI AND EVALUATE AS S P E C I F I E D  FOR 75% OF ONE AXIS. 

5. WIPBR INSERT BLADE MAY BE USED JX THE CZITTER. 

N A S  979 
SHEET 57 
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4.3.3.12.2 ( C O N T I m D )  

RECORD: D I T F ~ C E  BE;TWEEN SURFACE "A" AND "B" m y  6". INDICATOR 
TO BE SEI AT ZERO ON SURFACE t'Ai'. "B". READ DIFFERENCE 08 SURFACE 

IDENTIEY TEST P I E C E S  BY HUMBER, SURFACE, AND DIRECTION. 

N A S  979 I SHEET58 
Copyr i~ht ,  1969, Aerospace  Industries Associat ion of America ,  Inc. Published and disiribuird by: National Standards Associaiion, Inc. 

1311 fourl*mlh Stred, N. W. 
Washington, D.C. 20005 

Copyright Aerospace Industries Association of America Inc. 
Provided by IHS under license with AIA/NAS Licensee=Lockheed Ft Worth/5962402012 

Not for Resale, 06/25/2008 09:55:54 MDTNo reproduction or networking permitted without license from IHS

-
-
`
`
`
`
,
,
`
`
,
,
,
,
,
,
`
`
`
,
`
,
,
`
,
`
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



A I A / N A S  NAS*779 69 W 03387Li3 00056~8 O W 
NATIONAL A.EROSPACE STANDARD 

AEROSPACE INDUSTRIES AS!5OCIATION OF AMERICA. IHC., 1725 DE SALES STREET. N. W.. WASHINGTON. D. c. 20036 

4.3.3.12.2 (CONTINUED) 

RECORD: FLATNESS EVERY 6" FOR BOTH SURFACE "a" AND "B". 
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