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INTRODUCTION 

This report contains a listing of the active FY83 and planned FY84-85 CAM 

related MMT projects.  Data presented on each project includes the project 

number, title, projected funding, a statement of the problem and proposed 

solution, and the CAD/CAM technology thrust area into which the project is 

coded.  Project information is presented in three sections, one for each 

fiscal year.  Within each section, projects are grouped according to 

technology thrust areas.  Descriptions of these thrust areas are found on 

pages 4 through 6. 

An analysis, summary, and a composite listing by thrust area of projects 

for all three years is provided. 

In addition, summaries of the industrial productivity improvement program 

and robotics projects are addressed separately in the appendix. 



CAM TECHNOLOGY THRUST AREAS 

To aid in analyzing MMT projects, each CAM related project is categorized 

into one of the following technology thrust areas. These thrust areas were 

originally identified in the Air Force's ICAM Program and were refined by 

the MTAG CAD/CAM Subcommittee. 

Underlying the optimum benefits obtainable from utilizing CAM technology is 

the systems approach. Interrelationships between the various subsystems 

within an organization must be taken into consideration. These technology 

areas represent the "system" and direct thinking toward an integrated 

approach. 

100 ARCHITECTURE 

The purpose of the manufacturing architecture is to provide a clear under- 

standing of the manufacturing environment and the interrelationships 

between subsystems that exist today. The manufacturing architecture, or 

framework, provides a common baseline in building integrated manufacturing 

systems. 

200 FABRICATION 

The fabrication technology area serves as a focus for all other technology 

area activities. Projects categorized into this area are directed toward 

increasing the productivity of manufacturing by systematically applying 

computer technology to all functions which directly and indirectly partici- 

pate in fabricating parts. 



300 DATA BASE/DATA AUTOMATION 

The thrust area of data base and data automation is for technology required 

to support integration of the many stages and disciplines of manufacturing. 

400 CAD/CAM INTERACTION 

The purpose of this technology thrust area is to establish subsystems and 

procedures which will integrate the efforts of product design and manufac- 

turing.  The underlying concept is that of a common data base between engi- 

neering and manufacturing and the application of computer graphics. 

500 PLANNING AND GROUP TECHNOLOGY 

This thrust area is for technology directed at optimizing process planning, 

production scheduling and control, factory layout and other tasks normally 

performed  by  indirect  personnel  that have  a  significant  impact  on 

manufacturing cost. 

600 MANUFACTURING CONTROL 

Manufacturing control is a thrust area providing generic technology for 

producing roanagement oriented information tools for scheduling, monitoring 

and controlling operations within the manufacturing environment. This 

thrust is closely related to the fabrication and planning and group 

technology areas. 

700 ASSEMBLY 

The assembly thrust area provides the integration of computer aided 

technology into assembly operations. 

800 SIMULATION, MODELING AND OPERATIONS RESEARCH 

This thrust area is soft technology for optimizing manufacturing systems 

through the application of operations research techniques. 



V 

900 MATERIALS HANDLING AND STORAGE 

The integration of computer aided technology to aid in material handling is 

the primary goal of this thrust area.  Objectives here include complying 

with OSHA and EPA standards and reducing costs and materials handling time 

through automated material storage, handling, and retrieval systems. 

1000 TEST, INSPECTION AND EVALUATION 

This thrust area emphasizes the development and transitioning of real time, 

computerized, nondestructive testing techniques for use in fabrication and 

assembly operations.  Emphasis is put on automatic, in-process inspection 

and decision making without human intervention. 

1100 CONTINUOUS FLOW PROCESSES 

This technology area addresses the range of manufacturing processes that, 

for the most part, are continuous with minimum human interaction. 



ANALYSIS 

Sixty-six  CAM related Manufacturing  Methods  and  Technology   (MMT) 
projects  are  summarized  in this publication.     The  proposed  funding and 
relative  percent   of   the  yearly MMT  programs  are: 

CAM Related  Projects 

FY 83 $ 7.6 Million 
FY 84 $12.2 Million 
FY  85     $20.6 Million 

Percent of Program 

19.8 
13.9 
22.7 

The projects are coded into one of eleven technology thrust areas. 
The chrust areas where planning is concentrated are: 

Technology Thrust Area 

(100) Architecture 
(200) Fabrication 
(1000) Test, Eval, Inspection 
(400) CAD/CAM Interaction 

($ Millions) 

FY 83   FY 84   FY 85   Total 

1.1 5.0 6.4 12.5 
2.2 1.7 7.5 11.4 
0.0 0.4 5.5 5.9 
1.5 1.8 0.5 3.8 

Charts depicting a five year funding profile (FY81-85) for each of the 11 
thrust areas are provided on the following page. 

The DARCOM Subordinate Major Commands that have proposed the largest 
CAM programs for the three years combined are: 

AMCCOM (AMMO) 
AMCCOM (WPNS) 
MI COM 
CECOM 
TACOM 

$ Million 

12. 3 
11. 1 
7. 6 
3. 7 
3. 2 



SUMMARY 

The tables and charts provided on the following pages provide information 

relative to the distribution of funds across the CAM technology thrust 

areas.  The first table provides a composite of planned funding.  This in- 

formation is then presented on bar charts.  The following tables identify 

the projected funding for each individual MMT project and the thrust area 

associated with the project. 



TECHNOLOGY THRUST AREAS 

SUMMARY 

FISCAL 
YEAR 

THRUST AREA 
($000) 

100 200 300 400 500 600 700 800 900 1000 1100 Total 

83 1129 2206 - 1512 750 1855 - 100 - 45 7597 

84 5026 1665 - 1810 921 1362 1000 - 390 - 12174 

85 6410 7489 - 505 200 500 - - - 5510 - 20614 

Total 12565 11360 - 3827 1871 3717 1000 100 - 5945 - 40385 

This matrix provides a summary of the dollar values of CAM related projects relative to 
the technology thrust areas listed.  In addition, the bar charts on the next three pages 
depict the increase or decrease in the level of interest for each of the thrust areas 
over the five year period, FY81-85. 
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PROJECT 
NUMBER 

2  3094 

3  1075 

5  1501 

6  8305 

6  8329 

TECHNOLOGY THRUST AREAS 

PROJECT LISTING 

PROJECT TITLE 

Communications Technology 
TechMbd for JTIDS 

Electronics Computer Aided 
Manufacturing (ECAM) 

Producibility - Integrated 
Computer Systems (PICS) 
(ARRGOM) 

Integrated Manufacturing 
System (IMS) (CAM) 

THRUST 

Architecture 

Architecture 

Architecture 

Architecture 

Fire Control Optical Devices  Architecture 
New Process Production Tech 

PROJECT COST 
(FY)  83    84   85 

1054  1222  1000 

1100  3300 

6  8559   CIM for Cannon CAD/CAM/COMM  Architecture 

150 

75  2094   950 

460 

1160 

3  1109 Robotized Wire Harness 
Assembly System 

Assembly 1000 

3 1072   Multiple High Reliability/ 
Low Volume LSI Manufacturing 
(CAM) 

4 5005   Computer Aided Design for 
Cold Forged Gears (Phase II) 

6  8231   Improved Casting Technology 
(CAD/CAM) 

6  8402   Warm Forging for Weapon 
Components 

6  8403   Design Criteria for 
Hardening (CAD/CAM) 

CADCAM Interaction   1000   1200 

CADCAM Interaction   376 

CADCAM Interaction   136   122 

CADCAM Interaction 

CADCAM Interaction 

227   227 

261   278 

G  3001   Power and Inertia Simulator- Sim, Model, Op Resch  100 
Combat Vehicle Testing 
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TECHNOLOGY THRUST AREAS 

PROJECT LISTING (CONT'D) 

PROJECT 
NUMBER    PROJECT TITLE 

G 0002   CAM Application of Robotics 
to Shelter Reflnlshlng 

H 3010   Hybrid Modulator for Pulsed 
Impatt Millimeter Wave 
Sources 

1  7443   Robotics for High 
Productivity Forgings 

4  5082   Flex Machining Sys (FMS) 
Pilot Line F/TLV Comps 
(CAM) (PH V) 

4  5091   Heavy Aluminum Plate 
Fabrication (Phase I) 

4 6059-12 Automated Interior Spray 
Painting 

4 6095-01 Machining and Adaptive 
Control 

4 6121   CAD/CAM for the Bradley 
Fighting Vehicle 

5 4062   Auto Manufacture System 
for Mortar Increment 
Containers 

5 4624   Automated Mfg of Millimeter 
Wave Diodes (CAM) 

5  4628   Auto Mfg IR Detectors + 
Reflectors 

5 4630   Automated Method for Bore 
Sighting IR (CAM) 

6 8416   Flexible Machining System - 
RIA NCAM 

6  8424   Automatic/Robotic Welding 
of Weapons Components 

6  8603   Robotic Welding - RIA 

THRUST 

Fabrication 

Fabrication 

Fabrication 

Fabrication 

Fabrication 

Fabrication 

Fabrication 

Fabrication 

Fabrication 

Fabrication 

Fabrication 

Fabrication 

Fabrication 

Fabrication 

Fabrication 

PROJECT COST 
(FY)  83    84    85 

50   400 

363 

350 

70 

300 

823 

250 

225   430 

350 

399 

291 

2753 

2262 

1581 

178 

285 
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TECHNOLOGY THRUST AREAS 
PROJECT LISTING (CONT'D) 

PROJECT 
NUMBER 

H  5174 

1  7471 

PROJECT TITLE 

CAM Sputtering Control for 
ZnO 

Process Control System for 
N/C and CNC Machines 

4 6057-15 Application of Group 
Technology to Ml Mfg 
Planning 

6  8120   Adaptive Control Technology 
(CAM) 

6  8154   Computer Integrated Manu- 
facturing (CIM) for Cannon 

6  8241   Computer Diagnostics + 
Control Appl to Bore 
Guidance (CAM) 

6  8243   Computer Control for Elec- 
trodeposition Systems 

6  8417   Factory Information 
Management - RIA (CAM) 

6  8433   In Process Control of Selas 
Heat Treat System (CAM) 

THRUST 

Mfg. Control 

Mfg. Control 

Mfg. Control 

Mfg. Control 

Mfg. Control 

Mfg. Control 

Mfg. Control 

Mfg. Control 

Mfg. Control 

PROJECT COST 
(FY)  83    84    85 

150   422 

300 

300 

495 

650   450 

8 5 

260 

4  6057-15 Application of Group Tech- 
nology to Ml Mfg Planning 

4 6059-09 Computer Simulation of 
Tracked Combat Vehicle Mfg 
Process 

5 0927   Computer Aided Process 
Planning for CB Filters 
(CAM) 

6 7724   Group Technology of Weapon 
Systems (CAM) 

6  8306   On-Line Production Informa- 
tion System - RIA (CAM) 

280 

125 

Planning/Group Tech 350 

Planning/Group Tech  300 

Planning/Group Tech 

Planning/Group Tech  250 

Planning/Group Tech  200   571 

200 

200 
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TECHNOLOGY THRUST AREAS 

PROJECT LISTING (CONT'D) 

PROJECT 
NUMBER    PROJECT TITLE 

G 7001   Automated Dynamometer 
Control for Standardized 
Inspection Testing (CAM) 

2 9289   Autotest of Microwave 
Device Wafers (CAM) 

5 4627   Auto Testing of Millimeter 
Wave Transducer 

5 4629   Auto Assembly + Test 
of IR Transducer 

5  4633   Auto Sensor Systems Test 
F/MMW + IR Sensor 

5 4659   Automatic Inspection for 
Rotating Band Chemistry 

6 8370   Auto Insp + Process 
Control of Wpns Parts Mfg 
(CAM) 

6  8510   Automated Inspection of 
Recoil Components 

THRUST 

Test, Insp, Eval 

Test, Insp, Eval 

Test, Insp, Eval 

Test, Insp, Eval 

Test, Insp, Eval 

Test, Insp, Eval 

Test, Insp, Eval 

Test, Insp, Eval 

PROJECT COST 
(FY)  83    84    85 

45 

390 

2037 

1946 

746 

432 

225 

140 
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FISCAL YEAR 
83 

CAM RELATED 

MM&T 

PROJECTS 
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INDUSTRIAL  PRODUCTIVITY 

IMPROVEMENT PROGRAMS 
The efforts listed below are programs categorized as industrial productivity 
improvement programs; these efforts were omitted from the summaries and analysis 
because they encompass several technical areas. 

PROJECT 
NUMBER 

H 5196 

1  742: 

1  7428 

1  7433 

PROJECT TITLE 

Industrial Productivity 
Improvement (Electronics) 

Attack Helicopter Productivity 
Improvement (API) Program 

IPX Program - AVCO Lycoming - 
Turbine Engines 

IPI Program - BELL Helicopter 
Textron Inc - AHIP 

PROJECT PROJECT COST 
CYCLE (FY) 83 84 85 

Approved 893 
Apportionment 1096 

Approved 1500 
Budget 3500 

Apportionment 1000 

2  3094   Communications Technology 
TechMod for JTIDS 

3 1075   Electronics Computer Aided 
Manufacturing (ECAM) 

4 4006   Bradley FVS IPI Program 

4  6089   Abrams Tank Productivity 
Improvement (Phase I) 

4  6090   Tooele Army Depot Productivity 
Improvement Program 

4 6095   Abrams Transmission Produc- 
tivity Improvements 

5 1501   Producibility - Integrated 
Computer Systems (PICS) 
(ARRCOM) 

6 8305   Integrated Manufacturing 
System (ICAM) 

6  8329   Fire Control Optical Devices 
New Process Production Tech 

6  8559   CIM for Cannon CAD/CAM/COMM 

Approved 

Approved 
Apportionment 
Budget 

Apportionment 
Budget 

Budget 

Budget 

Apportionment 
Budget 

Approved 

Apportionment 

Approved 
Apportionment 
Budget 

Apportionment 

1200 

1054 

176 

75 

1222 

1100 

1000 

150 

2094 

460 

1000 

3300 

2400 

3200 

2500 

950 

Budget 1160 

Ai 



ROBOTICS 

The efforts listed below are programs with emphasis placed on robotics as a 
solution to a technical problem.  These projects were not separately categorized 
because they cross several thrust areas; however, in subsequent issues these 

projects will be separated. 

PROJECT 
NUMBER    PROJECT TITLE 

G 0002   CAM Application of Robotics 
to Shelter Refinishing 

1  7443   Robotics for High Productivity 
Forgings 

3 1109   Robotized Wire Harness 
Assembly System 

4 6059   FVS Combat Vehicle-Mfg 
Technology 

5 4062   Auto Mfg Support for Mortar 
Increment Containers 

5  4629   Auto Assembly + Test of IR 
Transducer 

5 4634   Auto Assembly of Elec Module 
+ Top Sensor 

6 8424   Automatic/Robotic Welding of 
Weapon Components (CAM) 

6  8603   Robotic Welding 

PROJECT 
CYCLE 

Approved 
Apportionment 

Apportionment 
Budget 

Apportionment 

Apportionment 

Approved 

Budget 

Budget 

Apportionment 

Budget 

PROJECT COST 
(FY)  83    84 85_ 

50 
400 

225 

1000 

901 

250 

430 

1946 

1018 

291 

285 

Bl 



INDEX OF PROJECTS BY THRUST AREA 

PROJECT 
NUMBER 

F 3094 
3 1075 
5 1501 
6 8305 
6 8329 
6 8559 

THRUST 

ARCHITECTURE 

PAGE  NO. 

(FY)     83 84 85 

21 33 45 
33 45 
33 

21 34 
34 

45 

46 

FABRICATION 

G 0002 
H 3010 
1 7443 
4 5082 
4 5091 
4 6059-12 
4 6095-01 
4 6121 
5 4062 
5 4624 
5 4628 
5 4630 
6 8416 
6 8424 
6 8603 

22 36 
23 

36 47 
23 
23 

37 
24 
24 
24 

47 
47 
43 

37 48 
37 

48 

CAD/CAM  INTERACTION 

3 
4 
6 
6 
6 

1072 
5005 
8231 
8402 
8403 

21 35 
22 
22 35 

35 46 
36 46 

PLANNING/GROUP TECHNOLOGY 

4 6059-09 
5 0927 
6 7724 
6 8306 

26 

27 
27 40 

49 

Cl 



PROJECT 
NUMBER 

H 5174 
1 7471 
4 6057-15 
6 8120 
6 8154 
6 8241 
6 8243 
6 8417 
6 8433 

PAGE llO. 

THRUST (FSO  83    84    85 

MANUFACTURING CONTROL 

25 38 
49 

25 39 
25 49 
26 38 

38 
26 

39 
39 

ASSEMBLY 

3 1109 34 

SIM, MODEL, OP RESCH 

G 3001 27 

TEST, INSP, EVAL 

28 G 7001 
2 9289 
5 4627 
5 4629 
5 4633 
5 4659 
6 8370 
6 8510 

40 
50 
50 
50 
51 
51 
51 

C2 



USER'S GUIDE 

The CAM Related Projects document contains a listing of CAM related MMT 
efforts.  The information is presented by CAM technology thrust areas 
corresponding to the thrust area which was identified in the P-16 initially 
submitted for funds.  Data presented for each effort includes the Project 
Number, Title, Cost, Thrust Area, Problem, and Solution.  The example belcw 
explains the format of the computer print-outs included in this document. 

PROJECT NO.  SUBTASK TITLE PROJ COST 
(1)        (la) (2) (3) 

T 81 5014      9     Improved Foundry Castings Utilizing CAM      50 

PROBLEM 
(4) 

SOLUTION 
(5) 

Foundry Casting Processes     Optimize Casting Processes by 
are Wasteful of Raw Materials  Digital Computer Analysis of 

Advanced Fluid Flow and Thermal 
Activity. 

TECH AREA 
(6) 

CAD/CAM 
Interaction 

THIS FORM IS USED FOR SUMMARIZING 
THE MMT PROGRAM PROJECTS' STATUS. 
USER'S GUIDE BELOW EXPLAINS THE 
SIGNIFICANCE OF EACH ELEMENT HEREIN. 

EXPLANATION OF DATA PRESENTATION 

1. 

la 
2. 
3. 
4. 
5. 

6. 

Project Number 
Command Code - Refer to list of command codes, page D-2 

Fiscal Year 
Effort Number 

Subtask Number - if applicable 
Title 
Project Cost - Total cost in thousands of dollars 
Problem - Description of the problem the MMT effort addresses 
Solution - Description of how the MMT effort proposes to solve the 

problem 
Technical Area - Thrust Area 

D] 



11. 

COMMAND CODES LIST 

Command 

Test  & Evaluattlon Command 

Aviation Systems Command 

Communications & 
Electronics Command 

Missile Command 

Armament, Munitions and Chemical 
Command (Munitions) 

Armament, Munitions and Chemical 
Command (Munitions) 

Troop Support Command 

Materiel Development & 
Readiness Command 

Belvoir R&D Center 

Depot Systems Command 

Electronics R&D Command 

Army Materials and Mechanics 
Research Center 

Natick R&D Center 

Tank-Automotive Command 

Acronym. 

TECOM 

AVSCOM 

CECOM 

MI COM 

AMCCOM 
(Ammo) 

AMCCOM 
(Wpns) 

TROSCOM 

DARCOM 

BRDC 

DESCOM 

ERADCOM 

AMMRC 

NRDC 

TACOM 

Command Identifier 

0 

1 

2 

3 

5 

7 

D 

E* 

G 

H 

M 

Q* 

T 

* Effective 1 Oct 83, BRDC & NRDC are under the operational control of 
Commander, TROSCOM. 
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DISTRIBUTION LIST 

Defense Technical Information Center 

All MMT Program Representatives 

All Government members of the MTAG CAD/CAM Subcommittee 

All Members of the CAM Steering Group 
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