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1.1 

1.2 

- Purpose: This Specification provides a standard T o r  the 
mufac tu re ,  performance, inspection, and procurement of 
numerically controlled multiple head printed c i r cu i t  board 
d r i l l i n g  machines. 

Classification: This specification w i l l  cover Class III 
XPositioning type) numerically controlled multiple head, high 
precision printed c i r cu i t  board d r i l l i n g  machines. 

1.3 Intended Use: The machine described by t h i s  specification i s  
intended for  use i n  the  aerospace manufacturing industry and 
provides fo r  precision d r i l l i n g  of hole patterns i n  pr inted 
c i r cu i t  boards, within the limits specified. 

The latest revision of the f o l l m i n g  specifications, codes and 
standards are included as a portion of t h i s  specification. 
Detail requirements of t h i s  specification s h a l l  preclude any 
contradictory portions of the following specifications, codes 
and standards. 

2. I The National Machine Tool Builders Association's ("MJ!BA) 
Elec t r ica l  Standards. 

The Jo in t  Industries Conference (JIC) Hydraulic Standards f o r  
I n d u s t r h l  Equipment. 

2.2 

2.3 The Amerlcan Standaras Association (ASA) ~5.18 Spindles. 

2.4 Electronic Industries ,Issociation (E. I . A .  ) Construction 
Standards, Numerical Machine Tool Control. 

State and Local Elec t r ica l  and Safety Codes. 

~ t i o n d  Aerospace Standards (NAS 953 } Numerical ControL 

LI) 
PI cn 
I+ 

ci a al cn 

2. j 

2.6 
-2. ,rutem, c (Standard Wuctice. ) 

@ INACTIVE FOR DESIGN AFTER 15 SEPT. 1975. 
NO SUPERSEDING STANDARD LIST OF CURRENT SHEETS 

1 1 8 1 15 1 
1 9 1 16  1 
1 ,  10 l 1  1 7  1 

4 1 11 1 18 1 
5 1 1 2  1 1 9  1 
6 1 13 1 20 1 
7 i 14 i 21 1 

' NO. REV. NO, REV. NO. 

0 , 2  3 

U 
TITLE CLASSIFICATION > 

n "MERICALLY CONTROLLED N A S  948 - a  

SPECIFICATION - $ !  PROCUREMENT 

II PRINTED CIRCUIT BOARD DRILLING MACHINE SPECIFICATION 

SHEET 1 O F  2 1  

t 
k- 

~~ 

Copyright, 1975, Aerospace Industries Association of America, Inc. Published and disiribuied by: Notional Standards Association, Inc. 
1321 Fouileenlh Streel, N. W. 
Woihingion. D.C. Z O O M  

A I A I N A S  NA.S*74B 75 0 3 1 8 7 4 3  0005045 3 E 

Copyright Aerospace Industries Association of America Inc. 
Provided by IHS under license with AIA/NAS Licensee= www.sepana.ir/5991803002, User=sam, albert

Not for Resale, 01/10/2016 00:53:20 MSTNo reproduction or networking permitted without license from IHS

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

Full document details: AIA NAS948 1975

http://www.avadocuments.com/doc/aia-nas948-1975
http://www.avadocuments.com/doc/aia-nas948-1975


A I A I N A S  N A S * î 4 8  75 E 0338743  0005046 5 Rd 
~ 

~ 

~I-OT\TA-LÃERÕSP-A-CESTAmD-ARD 
AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA. INC.. 1725 DE SALES STREET. N. W.. WASHINGTON. D. C. 20036 

3 -0 

A 

2.7 

2.8 

2-9 

REQUIREMENTS 

3.1 

3.1.1 

3.1.2 

3.103 

3-2 

The American Society of Mechanical Engineers' (ASME) Boiler 
and Pressure Vessel Code, Section VIII. 

The Electronic Industries Association (ELA) Elec t r ica l  
Specification. 

National Aerospace Standard 943, In te r  changeable Perf orated 
Tape Standard - Var iab le  block format for positioning and 
straight cut numerically controlled equipment. 

The manufacturer's contractual obligations for  the design and 
function of the machine s h a l l  be as specified i n  t h i s  section. 

Responsibilities: An overall  responsibil i ty s h a l l  be accepted 
by the manufacturer for  the design, manufacture, performance, 
r e l i a b i l i t y  and packaging of the control system and the 
controlled equipment as defined i n  the specification. This 
responsibil i ty s h a l l  provide for technical direction during 
ins ta l la t ion  and maintenance during the warranty period. 

The manufacturer w i l l  i n  turn hold subcontractors responsible 
for  the perf ormance of the control sub- system and components. 

The manufacturer w i l l  be responsible for  the inspection, 
acceptance and warranty of the  control system, controlled 
equipment and a l l  sub-systems. 
f o r  one (1) year from f i n a l  machine acceptance during which 
time the manufacturer is responsible for  replacement of a l l  
defective materials, woriunanship and engineering and i n  turn 
w i l l  assure compliance of h i s  suppliers and subcontractors 
t o  the warranty. 
components which preventive maintenance procedures may provide 
for  more frequent replacements than one (1) year. 

The warranty period s h a l l  be 

Exceptions may be made on low cost perishable 

A t  t he  customer's option the manufacturer w i l l  be responsible 
for  instructions and indoctrination of the customer's personnel. 
The period and extent of t ra ining may vary according t o  the 
complexity of the  system, and the pr ior  t ra ining of the 
customer's employees. 
trouble shooting and diagnostic procedures axe t o  be available 
by the  manufacturer pr ior  t o  and/or during the ins ta l la t ion  
and checkout of equzpnent. 

Basic and advanced t ra ining i n  system 

Design: The dimensions and capacities for the respective 
equipment s h a l l  be sham i n  Section 3.3. 
t he  choice of configuration and the functional operation of 
the machine, except where specif ical ly  s ta ted i n  t h i s  
specification . 

The manufacturer has 
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TABLE I 

TYPE, SIZE, CLASS 

CLASS DESCRIFTION 

WORK PIECE CAPACITY 

SPïNDJl3 SPEED AND FlEED RANGES 

DJxL-LL CAPACITY 

MIMW TORQUE REQUIRESIENTS 
MEASURED AT THE DRILL 

SPINDrn STROKE 

DRILL HOLDING DEVICE 

T B I E  CARRIAGE 
RAPID " V E R S E  

JOGGING SPEEDS 
RAPID TRAVERSE 

TABLE ACCURACY 

TABLE ACCURACY 

MULTIPIZ HEAD - MODULAR CONSTRUCTION 

10" x 12" MAXIMUM, STACKED TO $' OR mSS 

GOO tû 45,000 RPM ---- o - 200 IPM 
I N F M I T E L Y  VARIABrn 

# 80 (00135) DIA. To 

42 IN. OZ. FOR t DïA.  DRILL AT 935 RPM 
2 IN. OZ. FOR # fh DIA. DRILL AT 2240 RPM 

(.250) DIA. 

o - 2 p  MPXIMUM 

COLIJ3T - .0002" T.1.R. FROM NOSE 

POSITIONING - + - *0005" * 
REPEATABILITY - + - .0002" X-K 

SIRECTION OF DRILLING VERTICAL (Z  AXIS) MOTION FROM +Z TO -Z 
OR -Z to +Z OPTIONAL WITH MANUFACTURER. ** 

* = AS DEFINED ON SHEET # 17 

* = AS DEFINED ON SHEET # 18 & # 19 - = TESTS C-D HEREIN SHCW A 
SPINDIE DRILLING FROM f Z TO -Z 
FOR ILLUSTRATION PURPOSES ONLY. 
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1 I 

I NAS 948 
SHEET 4 

3.3 Type, Size, Class: See Table I for  a l l  data. 

3.4 Construction: The machine s h a l l  be constructed t o  comply wi th  
the requirements of section 3.0 and inspection and acceptance 
tests of section 4.0. 

a 
a 

3.4.1 The table  s h a l l  be of suff ic ient  s i ze  and have adequate t rave l  
t o  permit the  simultaneous d r i l l i n g  of a minimum of four (4)  
separate stacks of 10" x L2" printed c i r cu i t  boards u t i l i z ing  
four (4) independent heads. 

The ins ta l la t ion  s h a l l  pernit the use of from one (1) t o  four 
(4) d r i l l  head assemblies at  any one time, on a horizontal 
support structure.  
minus "x" direction within the noted range. 

3.4.2 

The l a t t e r  s h a l l  be movable i n  the  plus or 

3.4.2.1 In  operation the support s t ructure  s h a l l  be raised or luwered 
and the  spindle of the d r i l l  motor advanced under controlled 
conditions under power. 

Each head shall be capable of individual adjustment along the 
Z axis t o  accommodate variations i n  d r i l l  length. 

3 4.2.2 

3.4.2.2J 

3.4.2.3 

Provisions s h a l l  be made for manual override of the system. 

Each d r i l l  head shall be mounted t o  the support s t ructure  by 
means of quick change devices. 
provided. 

Apressure foot  shall a lso  be 
D r i l 1  heads s h a l l  be equipped for  col le ts .  

3.4.2.3.1 The machine shall be capable of performing a minimum of 50 
(d r i l l i ng  cycles) per minute, per head through (1) 1/16 
glass bonded material, on 0.100" centers using a f 54 (.055) 
diatneter dri l l .  

The hold down device s h d l  be a p m r  controlled pressure foot 
assembly. 
boards during the d r i l l i n g  cycle. 
the pressure foot shall. be variable within the range from 
O t o  100 lbs. force. 

The pressure foot f o r  each spindle t o  include a removable 
d r i l l  bushing. 
pad t o  local ize  compression at point of ã r i l l ing .  

3.4.2.4 
It s h a l l  maintain a constant pressure on c i r cu i t  

The pressure applied by 

3.4-2.4.1 
The bushing is  t o  extend below the pressure 

3.4.3 Provisions s h a l l  be made fo r  a chip removal system which w i l l  
keep the table or  bearing surface dust free. 
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3.4.4 

3.5 

3.591 

3J5 

3.6.1 

3.6.1.1 

3.6.1.2 

3.6.1.3 

3.6.2 

3.6.3 

Any point within the  working area of the table s h a l l  be capable 
of being positioned on the axis of a given 
or minus 0.0005t1 measured w i t h  respect t o  a point of origin. 
Direct reading indications s h a l l  shm the ultimate posit ion of 
table i n  terms o f - X  and Y coordinates. 

Head Assemblies: Head assemblies shall consist of a spindle, 
drive motor, feed mechanism, and other necessary devices for  
providing a variation i n  speed within the st ipulated range, an 
in tegra l  housing and associated components as is  necessary t o  
s a t i s f y  the requirements of table I Section 3.2 

me spindle shall be of quality, hardened and ground al loy 
steel. 

d r i l l  motor, plus 

Control System: The machine shall be equipped with a numerical 
control system for  controlling all movements specified, However, 
the  system s h a l l  be designed t o  permit manual and semi-automatic 
operation as well  as f'ull nunerical control. 

The numerical. control system s h a l l  be Class III, point t o  point 
positioning. 
specification for punched tape. 

The input media shal l  conform t o  NAS 943 

The numerical control system sliall provide controlled motion 
i n  three (3) normal axes. 

The pos i t i onhg  table longitudinal movement is  defined as the 
(X) a i s ,  the positioning table motions normai t o  t h i s  axis i s  
defined as the ( Y )  axis and the spindle movements i s  defined 
as t he  (Z)  axis. 

When the Class III, 3-axis control i s  ordered the positioning 
table longitudinal movement (X), t he  positioning table cross 
movement (Y) and the spindle movement (Z)  shall be controlled. 

The control system shall be complete. The control console s h a l l  
contain a i l  the r-ecessary electronics for  control of the table  
and spindle, tape transport  mechanism, tape reader, operation 
selector, dials and puwer supply, and may include tape punch 
equipment i f  required. 
ins ta l led  within the control console. 

The system shall have b u i l t  i n  capabili ty s o  t ha t  programming 
of "stopstt can be provided f o r  d r i l l  changes, d r i l l  and pa r t  
inspection, spindle speed changes, program changes, program 
checks, e tc .  Resumption of automatic operation s h d 1  not cause 
any loss of posi t ional  information. 

A l l  uni ts  and c i rcu i t ry  t o  be properly 
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3.6.4 

3 . 6 4  

3.6.6 

3.6.7 

3.6.8 

3.6.9 

3.6.10 

3.6.11 

3 . 6 . E  

3.7 

3.7.1 

3.5 

The system sha l l  a lso control auxi l iary functions such as 
spindle on-off, part clamping, automatic f i n a l  positiorì 
clamping of table during d r i l l i n g  cycle, o r  other 'runct:'orts as 
specified by programing. 

The control c i rcu i t ry  shall be modular w i t h  so l id  s t a t e  printed 
c i r cu i t  logic. 
with adequate provisions for  maintenance checkout devices. 

The systems s h a l l  a l so  be maintenance orlected 

Up t o  date wiring d iagram shall. be provided i n  a pocket on 
inside w a l l  or  üoors of control eonsole and be clearly visible. 

The machine mst be capable of programming from a previously 
punched tape, prepared on 8 general purpose computer. 

Zero Offset: The system s h a l l  be such tha t  ful l  f loat ing zero 
capabili ty can be achieved at any point within the en t i r e  
working area of the table. 

Test Tape: A t es t  tape shal l  be furnished w i t h  each machine for  
maintenance personnel's use i n  checking and adjusting the  
electronic system for a l l  motion character is t ic  of t he  machine. 

The system shaU be designed and constructed t o  operate 
continuously i n  a normal Tactory environment defined as follows: 

Room mbient  temperature - from 60°F t o  i25 F. 
Room ambient re la t ive  humidity - from lo$ t o  95s 
Une voltage fluctuation - 2 io$ of rated voltage 

Coqonents sensit ive t o  vibration shal l  be protected from 
vibrations generated by the equipment while  it is i n  operation. 

O 

The reading speed of the tape reader s h a l l  be such t h a t  the 
machine is not input limited. 

Operators Controls: 
s h a l l  be convenient t o  the  operator when he is i n  the normal 
and established operating positions. 

A l l  operating control switches or levers, 

Emergency stop button shall be readily available t o  operator at 
operator's control s ta t ion  t o  immediately s top machine. 

E lec t r ica l  E9uipment: All e l e c t r i c a l  equipment and i ts  in s t a l l -  
a t ion  shall conform t o  the  latest revision of NhEBA, "Machine 
Tool Elec t r ica l  Standards". 
operate on 220/4b volts, 3 phase, 6û cycle a l ternat ing current, 
unless otherwise specified, and include c i r cu i t  breaker or 
fuse interrupter.  

All  machines s h a l l  be equipped t o  
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Electronic components s h a l l  be arranged in to  convenient plug-in 
or quick disconnect module type uni ts .  These uni ts  shall be 
standardized, and interchangeable whenever pract ical .  Funct- 
ional  ident i f icat ion s h a l l  be permanently marked on each module. 

AU. components ( res is tors ,  capacitors, etc.  ) s h a l l  be protected 
from e l e c t r i c a l  damage causecl by power surges, transients,  
failures, and signals i n  the air, such as those generated by 
radio transmitter, welders, and x-ray machines. 

Identification of a l i  replaceable pa r t s  sha l l  be permanently 
marked: 
components sha l l  be identified or coded and marked adjacent 
t o  t h e i r  location. 

Transistors, diodes, capacitors, res is tors ,  and other 

Terminal s t r i p s  s h a l l  have each terminal permanently marked i n  
sequence. 

All e l e c t r i c a l  cabinet doors are t o  be provided with locks. 

Machine shaïl be provided with a 110 vol t  transformer, work 
light, and one 110 volt  service outlet .  

Hydraulic Equipment: 

fi1 hydraulic equipment and i ts  in s t a l l a t ion  shall conform t o  
the latest  Jo in t  Industries Conference Standards, where they 

Sui€able over-temperature thermal switches and signaling 
devices s h a l l  be provided t o  aïert the operator t o  an over- 
temperature condition and t o  shut off e l e c t r i c a l  motors at 
the end of the cycle i n  event hydraulic f lu id  temperature 
exceeds the top limit specified by the 

The use of f i re  r e s i s t an t  hydraulic f luids  s h a l l  be the  
customer ‘E. option. 

aPPQ* . 

supplier. 

Lubrication: 

Automatic and adequate lubrication of all s l id ing  and rotat ing 
parts,  except motor or pump with non additive pack seal 
bearings, s h a l l  be provided. 

All points of adjustment shal l  have provisions for periodic 
lubrication. 
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