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IMOG / NUMERICAL SYSTEMS GROUP

62ND MEETING

CALL TO ORDER AND WELCOME

NSG Chairman, Ralph Gladfelter, called the 62nd NSG meeting to order at 8:30 a.m.
on February 7, 1993.

Following Paul Boyer's host announcements, he introduced Margaret Morrow, Defense
Program Manager for Y-12 Plant. Ms. Morrow gave the welcoming address to NSG
members. .

MINUTES OF 62ND MEETING

The minutes of the 61st NSG meeting were accepted and approved as published.

AGENDA FOR 62ND MEETING

The 62nd meeting agenda and lunch/dinner arrangements were finalized.

NEW BUSINESS
Bruce Affeldt from SNL was nominated as Vice Chairman.
The need to revise the NSG Charter is to be discussed at the next meeting.

Participation and consolidation of NSG prime member's input to the IMOG
STRATEGIC PLANNING INPUT PROCESS was discussed.
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AGENDA

62ND IMOG/NSG MEETING

HOST FACILITY
MARTIN-MARIETTA ENERGY SYSTEMS
OAK RIDGE, TENNESSEE
FEBRUARY 9-10, 1993

TUESDAY, FEBRUARY 9, 1993

7:30 Pick Up Badges at Visitor Control - Assembly Station #15
8:00 Assemble in Building 9201-5 - Training Room, Room OM-10

View 12 Minute Training Film

8:30 Convene the 62st IMOG/NSG Meeting ............oouenen Ralph Gladfelter, Chairman
Host Welcome and Introduction of Guest Speaker ................... Paul Boyer, Y-12
Y-12 Management WelCome.......c.covvvviinviniininiannnes Margaret K. Morrow, Y-12
(Defense Program Manager)
Host Announcements, Tours, Lunch Arrangements, etc ............ Paul Boyer, Y-12
Introduction of Members and GuestS.......ccevevvrieeanens Ralph Gladfelter, Chairman

(Name, Agency, Position or Responsibilities)
Corrections to Minutes of 61st NSG Meeting

Revisions to Agenda for 62nd NSG Meeting

1992 NSG Annual Report to Steering Committee.................. Gene Maes, LANL
10:00 Break
10:15 Training CMM Operations.........ccovvvevieiiriivineiniienniienn, L. E. Cochran, Y-12
IBH COontrolS c.uviiiiiiiiiie i iiireeiieeeeraneesiineeonannenns Edwin Evans, Pantex
Automatically Programmed Metrology Update ...................... Van Graves, Y-12

Page &4




TUESDAY, FEBRUARY 9, 1993
CONTINUED
11:30 Martin Marietta, Y-12 Productionizing Anvil 5000........... W. Harvey Gray, Y-12
12:00 Lunch
1:00 Roundtable Topic: "Introduction of Rapid Prototype Machine"
Hardware Software and Environmental Concerns

Elected Vice Chairman

1:15 ACCOTd PrOJECt .. v ieiriiiiiiiiiiieeiiieiieeneretineeeneiiaersaneassancarans Charlie Miller

1:45 SNLA "ACCOTd" .. uiiiiiiiiiiiiiiiiiiiie it iiniicnietsecnsanasnens John Dunton, SNLA

2:00 Break

2:10 TOOL Path .....uvviiiiiiniiiiiiiiiiii e J. D. May, Y-12
DemO MFEG ...iiiiiiiiiiiiiiiiiiiiiiiiireierieteeresieessisenanens Janie Lunsford, Y-12
L0 41§ N J. V. May, Y-12

3:00 Tour M-60 Inspection Machine...........coveiininiiiniininicicennnnns Nick Zurcher, Y-12

Dinner Arrangements
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8:00

8:15

9:00

10:00

10:15

10:30

12:00

WEDNESDAY, FEBRUARY 10, 1993

Meet in Conference Room

DNC Phase ITat LANL ....cciviiiiiiiiiiiiiiniineen G. Maes, LANL
Roundtable Topic: "IMOG Strategic Planning Input," Charter

Roundtable Topic: "Site Activity Reports” ..........c.cooiviiiiiiin, Prime Members

Brief Summary of Current and Planned Procurement
Activities and/or Project Status Associated with
New N/C Equipment, Graphic Workstations
Generalized Post Processors, N/C Verification
Packages, etc.

Spline Usage Method .........cccoovviiiiiiiiiniiii, Ralph Gladfelter, LANL
Y-12 N.C. Engineering Status........c.coovviiivininiininniniiinnnn, Paul Boyer, Y-12
Break

Consolidate NSG's Strategic Planning Input

to be Presented to the Annual Steering

Committee Meeting. Review Revised Charter

Y-12 Mfg CAD Systems ....ccevviviiiviiiniiiiniiii i, R. H. Ford, Y-12
Comments from Steering Committee Member(s).......ocoovvveviiniiiiiniaens Dave Post

Establish Next Meeting Site and Date

Adjourn
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APPENDIX A
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ANNUAL REPORT FOR
1992
PRESENTED TO IMOG STEERING COMMITTEE

Presented by:

Gene J. Maes
Los Alamos National Laboratory
Los Alamos, New Mexico
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Abstract
Fall 1992 IMOG Steering Committee Meeting
December 9-10, 1992
Largo, Florida

Gene J. Maes
Weapons Prototype WX-3
Los Alamos National Laboratory
Los Alamos, New Mexico

DATE AND LOCATION OF MEETINGS:

The Fall (61st) meeting was held at Sandia National
Laboratories, in Livermore, California on October 8,9_and 10,

1991.

FALL (61st) MEETING:

Main Areas of Information Exchange:

1. Sterolithography Systems Status at NWC
2. DNC Acquisition and Update

3. Rapid Prototyping

FUTURE MEETINGS:

The NSG subgroup plans to continue holding two meetings
per vyear, provided funding is available. The first meeting is
scheduled at Y-12 Plant, ©Oak Ridge Tenn., and the fall 1993
meeting is tentatively planned to be held at Pantex.



1992 Annual Steering
Committee

IMOG
NUMERICAL SYSTEMS GROUP
. ANNUAL REPORT FOR
1992
PRESENTED TO
IMOG STEERING COMMITTEE

Gene J Maes
NC/Process Coordinator
Alternate Chairmen

PREPARED FOR SUBMISSION TO 1992 MEETING OF
IMOG
STEERING COMMITTEE

Martin Marietta Specialty Components Inc.
Largo, Florida
December 9-10, 1992

LOS ALAMOS ‘
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NSG MEETING AND ATTENDEES

FALL MEETING IN 1991

At
Sandia National Laboratories
Livermore, Califromnia

October 8-10, 1992

9 - NSG Members
14 - Participants
8 - Agencies Represented

NO MEETING IN 1992

WX-3 -WEAPONS PROTOTYPE

LOS ALAMOS ||




IMOG / NUMERICAL SYSTEM GROUP

61ST MEETING

LIST OF ATTENDEES
ATTENDEES FACILITY POSITION/TITLE FTS NO.
Bruce Affeldt * SNLL Mfg. Tech. Support 234-2293
Judy Tejada SNLL Technical Applications 294-1275
Larry Wyrick * KCD IS Section Supervisor 997-4740
Edwin Evans * PANTEX Sr. Engineer 477-4047
Gene J. Maes * LANL Process Coordinator 843-6567
Scott W. Green * LLNL Computer Scientist 543-9836
Edwin Wyman LLNL Guest (Retired) NA
Kenneth R. Hernandez LLNL Machinist/Programmer 543-7187
John Dunton * SNLA NC Engineer 844-6603
Paul Boyer * Y-12 Dept. Head NC Engineering 624-2148
Van B. Graves * Y-12 Development Engineer 626-3690
Leroy Mellecker * RF NC Applications Manager 345-2775
Rick Wayne SNLL Dir. of Comp. & Sys. Research-
Pete Witze SNLL

* NSG Prime Member
** Steering Committee Representative



IMOG / NUMERICAL SYSTEMS GROUP

61ST MEETING

PARTICIPATING AGENCIES

KCD Allied-Signal Aerospace Company
Kansas City, MO

LANL Los Alamos National Laboratory
Los Alamos, NM

LLNL Lawrence Livermore National Laboratory
Livermore, CA

PANTEX Mason & Hanger-Silas Mason Co., Inc.

Amarillo, TX

RFP EG&G Rocky Flats, Inc.
Golden, CO

SNLA Sandia National Laboratories

Albuquerque, NM

SNLL Sandia National Laboratories
Livermore, CA
Y-12 Martin Marietta Energy Systems Inc.

Oak Ridge, TN



IMOG / NUMERICAL SYSTEMS GROUP

61ST MEETING

MINUTES

CALL TO ORDER AND WELCOME

NSG Chairman, Leroy O. Mellecker, called the 61st NSG meeting to order
at 8:30 am. on October 8, 1991.

Following Bruce Affeldt’s host announcements, he introduced Rick Wayne, Director
of Component & System Research at SNLL. Mr. Wayne gave the welcoming

address to NSG members.

MINUTES OF 60TH MEETING

The minutes of the 60th NSG meeting were accepted and approved as
published.

AGENDA FOR 61ST MEETING
The 61st meeting agenda and lunch/dinner arrangements were finalized.

NEW BUSINESS
Dave Deck's resignation as Vice Chairman was announced.

Ralph Gladfelter from LASL was nominated to be his replacement. Since Ralph
was not able to attend this meeting, acceptance had to be deferred until both Ralph
and his management could be contacted.

Ed Wyman retired from LLNL, and Scott Green will take his place as prime
member.

The need to revise the NSG Charter is to be discussed at the next meeting.
(See Appendix Q)

Participation and consolidation of NSG prime member’s input to the IMOG
STRATEGIC PLANNING INPUT PROCESS was discussed. (See Appendix S)



7:30

8:00

8:30

10:00

10:15

12:00

61ST IMOG/NSG MEETING AGENDA

SANDIA NATIONAL LABORATORIES, LIVERMORIE
LIVERMORE, CA
OCTOBER 8-10, 1991

TUESDAY, OCTOBER 8§, 1991

Pick up Badges at Visitor Control - Building 911

Assemble in Building 910 - Conference Room 201

Convene the 61st IMOG/NSG Meeting ................. Leroy Mellecker, Chairman

Host Welcome and Introduction of Guest Speaker .. ... ........ Bruce Affeldt, SNLL

SNLL Management Welcome . .. ............... .. . . u.vnun. Rick Wayne, SNLL
(Director of Component & Systems Research at SNLL)

Host Announcements, Tours, Lunch Arrangements, etc. . .. ....... Brucc Affeldt, SNLL

Introduction of Members and Guests. .. .. .............. Leroy Mcllecker, Chairman
(Name, Agency, Position or Responsibilities)

Corrections to Minutes of 60th NSG Mccting

Revisions to Agenda for 61st NSG Mceting

Leroy Mellecker, EG&G RF

1990 NSG Annual Report to Steering Committee. . ... ... ..
Break

N/C Measuresof Performance . . .. .........iiuviinnennnnnnn. Paul Boyer, Y-12
Advanced N/C Project . ... ... .....ciiiiiiinnnnnnnnnnnn. Larry Wyrick, KCD

(Presentation and 32 minutc vidco)

Update on the DNC Systemat LANL . .................... Ralph Glad(lciter, LANL

Lunch




1:00

1:30

2:00

2:15

3:00

3:30

4:00

TUESDAY, OCTOBER 8, 1991
(continued)

Roundtable Topic: "The Necessity of a Solid Modeler in the N/C Eavironment*

What type of solid modeler based system is best suited for
N/C tool path generation? Should the solid modeler for N/C

be different than that used for mechanical design?

Utilization of CAD/CAM Systems for N/C . ............ ..., Prime¢ Mcmbers

(Current Status, Problems, Benefits, Future Plans, et.)
John Dunton, SNLA

[(Basic overview of "Accord” - CAD/CAM/CAE Joint Project
between Sandia National Laboratorics and Allied-Signal (KCD)J

Martin Maretta, Y-12. . ... .. ittt i et Paul Beycr, Y-12
(Evaluation status of ProEnginccr)

Ralph Gladfclier, LANL

CAD Systems Evaluationat LASL . .......................
Break

CATIA Implementation at Rocky Flats. .. .. .............. Leréy Mcllecker, EG&G RF
ComputerVision at SNL, Livermore. . . . ... ....oiiiianninn.... Brucc Affeldt, SNLL
ICEM/DDN at KCD. . .. oottt ittt iiie it iaeeeannannnn., Larry Wyrick, KCD
UNIGRAPHICS at LLNL . . .. . . i ittt e eieaannnnn Scott Green, LLNL
ANVIL Turning Tasks ... .. ... ... . iiiiiiiiiiennnnnnnnnn. Paul Boyer, Y-12
Acquisition of a Generalized Postprocessor . ................. Edwin Evans, PANTEX
AMP/AIM . . . e ittt ittt Van Graves, Y-12

Dinner Arrangements




8:00

8:30

9:30

10:00

10:15

12:00

1:00

2:00

2:15

3:00

WEDNESDAY, OCTOBRER 9, 1991

Meet in Conference Room

Site Tours
(Ammangemeats have been made to tour Sandia’s CAD/CAM and Shop Areas)

Roundtable Topic: "Alternative to the Wilson-Fowler Spline”

(Prelimirary review of spline comparisons
Ralph Gladfclter, LASL

of different systems) ... ............... e
Break
Iustrumentation on Spark Ignition Engine Research ... ............ Pete Witze, SNLL
ES&H Issues for Stereolithography . . ........................ Judy Tcjada, SNLL

Stereolithography Apparatus (SLA) ......................... Larry Wyrick, KCD
(Presentation and 15 Minute Video)

Current Status of Stereolithography at SNLA. ... ............ .. John Dunton, SNLA
Lunch
Acquisition of 2 DNC System for Pantex.................... Edwin Evans, PANTEX

Status Report on DNC Systemat LANL . .. ............... ..... Gene Macs, LANL

Roundtable Topic: "The Current/Future Impuact of Tiger ‘T'eam und
I&E Security Requirements on NC Operations”

Break
Roundtable Topic: "IMOG Strategic Planning Input”

Come prepared to discuss NSG’s Strategic Planning Input
to be preseated to the Annual Steering Committce Mecting
at GEND November 20 and 21, 1991.

Business Planning Session:

- Review of NSG Charter

- Frequency of NSG Mectings

- Management’s Perception/Suppon of IMOG

- IMOG/NSG Benefits (Tangible and Intangible)
- Direction/Theme of Future NSG Agcadas

- Nomination of new Vice-Chairman




\
3dALOLOY¥d SNOdVIM -- £-XM

SOWVY1Y SO1

ﬁ\lr\

sefijjigeded
Bujuueld ssesoud
pejswolne peywi g
spoyews bujwire
-Boxd ON ‘Wvo/avo
ejejdutoduipuejoyyeul 'z
seseqejep
avO ejqedwooy]

Aydeiboyyjoesels ‘¢
seflliqedes ‘B ‘¢
gjBp eulidg ‘g
siossedoidisod °|

ejep jo Bupsys
luued o} OMN ujyym
Jossedaldisod uowwio) ‘g
PeposU MH/MS ON
jo uewsinooid ezpuoud ‘¢
1502 6l yum
buyinpeyos pue Sujuued °|

1seusju|

1o snoo4
lequiepy

dnoibqng g

UOfJBIlI8A ON "€
Bujuue|d sseoaid-ony 'z

Bujjepow pyjos °}

eulds Joj
Ise} piepue)s °|

PepBsuU SejliAloB uojjelw
-0jnB pue juswdojeasp
iie Jo} jujod (820§ UoWUIOY ‘g
pepesu wejsAs
Bujuueid enjsueyssdwion 2
pepeeu we)sAs
Bujuueld ssesoid pez
-1eindwiod ensusyesdisog |

swej|qo.d
feuopeiadp
$58001d Aoy

ge7i0 94N O

Auiqeded uojjesjuen
lepous pjjos ajsjiesy ‘g
BuunuesBoid eqosd
1o} weyshs pejaibeju) -z
eseqelep jepows
woi} SupwwesBoid ey °

juswidinbe
sqe4eylo Jo esn 3By ‘£
suojjesedo AydesBoyy
-08l8]lg ezjpiepuels 2
euljds JejmoJ oS|I
Aupianiedwos ueupeiy 1

8Aponpoud/Aipueyy Jesn
weisAs 6ujuwn} dojers ‘¢

syed joo}

ON 10} swie}sAs uopedypen
fuoliBinuwis ewi) feey -2

"He2 pue jBAcwWSl [Bii6jBW
Spiepueis spoyiews "By |

seAvsiqo
luswdojeneg
$S6001d ‘g

senbjuyoe} uojresyea
Bujsn-Aypendb esesiou) ‘g
‘dinbe jefoeds 10} senbju
-yos} juesesd enosdwy -2
Buwweibord
Hed/Sujuuerd ssesoid
Joj pesjnbes ewy eonpey 4

sejpuebe 30Qg
18410 Yym sjoBjuo) 4
By -Bosd
ON 0 1509 sonpey ‘g
uvoye
jo uoneoydnp eanpey ‘g
Ayenb eAosduyy 'y

pepeeu wejsAs

Qv jo juspuedepy
weisAs SujwweiBosd ey -z

pepeeu uBisep

suodeem 40} wejsAs
WVO/Qvd eup "1

s1eAlQ
sseuisng 'y

INS

TINS

cl-A

lequiapy
dnoibgng

swie)sAg |eouawnp




SOWVYTY SOT

J}\r\

N inotozize

3dALOLOY¥d SNOdVIM -- £-XM

uoddns Buunjoejnusw o 1o} sBep|
WO 10 jueweaasdwy snonupuog ‘g

Siejepowl pijos Uo peseq suis}sAs
3VO, NvO/QvD uoleieueb ixeN Z

spiepuejs pus

‘esemyos poddns ‘senbiuyoe;
spoylew ‘Buiqoid eujyoew-ug |

swieisAs Iyo/NY /Ay

$34dd ‘e
‘Bi vy suopeoyddy ‘2
Bulepouws oewerey -y

uoijesiiiea
juswidnbe meN g
welsAg ONQ esnoy uj g
S|OJUOD DN MBN °L

Isauaju|

10 Sno04
isquiepy

dnoibgng g

IBlolewwod Aq uonjeleueb
UYied joo} ON o} poddns jeojydeig ¢

1sod pazjjeieusb

S8 |ons siossedoldisod jo poyiew
eAjsuelu} Jemodusw sse) 0} eAopy ‘2

Jooy}} doys ey} uo
pronponu; sebusya jo uojierodioosuy) *y

dn-uejs

uoljeifSejul epim gqe g
jueiiuoliaue

weisAs Wyo/aQvo
inw ur juewdoleaep pue

‘jurew Jossesoudisod ‘g
Hoddns ie{mo4-uosiipm °1

luswidinbe pejeping 2
ON Joj euo pue
sbuielp 1oy gQyo euQ ‘i

swajqoid
jeuonesedp
$S800.1d A8y

ge1.1o H4W 0

uofonpoid pue uojgjuswejduy
welsAs buunjoejnueyy eiqixel4 ‘¢
poylew pejewolne
8Jow B Aq Buiqord eujyosw-uo
Bujpoddns so} KyjiqedeosABojopoyiepy ‘2z
s1desuod -pyD
Buizinn *Aynqedes oN eouenpy -

uofjoedsuyj
pepie-se)ndwon 'z
03ndas/savo 't

16|npeyos suy) jeey ‘¢

wejsAs NG e1.iBsju| 2
sweiboid ped 10}

Suitepows pyjos esp °1

$8AN03Iq0
uswdoleaeq
$S9201d 'g

(Buiqod Buyyosew *poddns
WD eull-jjo 'sp) sejbojouyos;
meu yoddns o} Ajiqedes epjroig ‘g

sweiboid ON
eonpoud o} ewij} Mojj eseesdeq 2
sweibold oN jo Amenb sacidwy |

SI18WOISND jeuolipes)
U0 8dugj|el J8A0 pjoae

0; 8seq Jewolsna AjsivoAg ‘e
8oUBUsjujew

SIS00 'MS/MH eziwuiy g

IYO/MNVO/QYD eleibelul ‘|

Slonuoy DN ezlpiepusls ‘g
sweiboid Bujqosd dojereq ‘z
6iSem [eliejBlW eonpey °|

SiaALQ
sseuisng 'y

aoH

INTT

Jaquiepy
dnoifgng

swalsAg feouswiny




IMOG / NSG

TANGIBLE BENEFITS:
Potential
Savings
o Sharing of a postprocessor for a 4-axis lathe $10,000
by KCD to Y-12
O As a direct result of a live demonstration of $10,000/site

Vericut software at a NSG meeting, KCD and other
sites did not buy more expensive, less efficient
tool path verification systems they were evaluating.

O Transfer of APT part programs from Rocky Flats  $500 - $1,000/
to Y-12 for the machining of Uranium components. part program




IMOG / NSG

INTANGIBLE BENEFITS:

O Sharing of Information:

- Minutes

- Meetings and Tours
- Telephone and FAX
- Directory of Contacts

O Improvements as a Result of Roundtables:

- Software Quality Assurance

- Controls for programs at the shop floor
- DNC data transfer and verification

- CNC selection and use of options

O Sharing and Exchange of Software:
- Postprocessors

- Graphic Programming Techniques
- NC Software Maintenance Systems

O Sharing of Resumes and Personnel Availability:



Advantages for
Continuing
IMOG/Subgroup

In spite of the changing missions within the NWC, Numerical
Control is still a viable resource whose expertise is and will be
required today and in the future to support the reduced NWC
weapon workload. To lose this valuable Nation Resource within
the NWC and the exchange and sharing of successes, failures,
and resources would be a crime at least in my mind.

I certainly hope the Steering Committee is aware that the
changing NWC mission has severely affected most NC
Urganizations within The NWC complex proportional to the
effect on touch labor. They all have become smaller, however,
the talent within them that helped win the cold war is still there,
and is still a force that is ready to address the part programming
irements that a new mission to the table. To allow the IMOG
Numerical Systems Subgroup to wither and die would be a

Travesty

Paul Boyer
Y-12 Plant

= LOS ALAMQOS
.—====W'J )

\WX-3 -- WEAPOMNS PROTNTYPE M K2-9-97




IMOG/NSG

FUTURE MEETINGS

February, 1993
Y-12 Plant
Oak Ridge, Tennessee

Fall 1993 Meeting

October, 1993
Pantex Plant
Amarillo, Texas

Administrative Changes

Membership should remain the same, Retirements?
A new Vice Chairman to be nominated

LOS ALAMOS |
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CHARTER
FOR
THE IMOG NUMERICAL SYSTEMS GROUP

Purpose

The Interagency Manufacturing Operations Group (IMOG) is established to encourage and
coordinate information exchange within the Nuclear Weapons Complex (NWC) in c.der to
improve the manufacturing process of weapon components and assemblies.

The Numerical Systems Group (NSG) of the IMOG is established to exchange information,
views, and ideas un numerical control technology and other computer-based systems involved
in the related engineering design and manufacturing processes of weapons parts and
assemblies. This exchange is designed to promote the advancement of the technology of this
field of endeavor, especially within the participating NWC facilities.

NSG Functions

1.  Hold periodic meetings in which technical information on timely subjects and current
problems is presented and discussed.

2.  Publish the minutes of all Group meetings and disseminate pertinent technical data
presented at these meetings.

3.  Encourage all members to participate actively in group meetings by presenting papers
and talks.

4.  Maintain liaison with other IMOG groups and appropriate agencies.

Scope

Areas of interest which shall concern the Numerical Systems Group may include the
following:

1.  Computer programs and programming systems which apply to computer-assisted
engineering design and manufacturing.

2.  Methods and techniques which will promote uniform and compatible results within the
participating agencies.

3. New techniques, methods, materials, and equipment within the broad technology of
numerical systems.

4.  Surveys of kinds and distribution of numerical systems equipment, used or proposed,
within the participating agencies.
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5.  The transmission of numerical design and manufacturing data and information between
participating agencies.

6. The unified viewpoint of the group in its regulations with other organizations in the same
and related fields of interest.

7.  Training of personnel for the various functions within the numerical systems field.

Activiti
The specific activities of the Numerical Systems Group shall include the following:

To hold meetings at least semi-annually for the purpose of conducting the business of the
group.

To form task groups to study special mutual problems and areas of interest.

To make, where appropriate, recommendations for uniform practices and techniques within the
parucipating agencies.

To publish and distribute, to appropriate agencies, the results of surveys, task group studies,
and other activities of the group.

To define and maintain a glossary of terms appropriate to the numerical systems field, not
covered elsewhere.

To develop or review new programs, systems, languages for possible adoption by the
participating agencies.

Membership

Each NWC weapons facility directly concerned with the development or production of nuclear
weapen components or assemblies is invited to appoint one prime representative to the IMOG
Numerical Systems Group. Some facilities may feel that it is necessary to appoint additional
sustaining members to properly represent diverse organizational interests.

A prime member unable to attend a meeting may appoint a responsible alternate as his
representative,

Voting

Where necessary i iuifil! the purpose, function, and activities within the scope of this group,
the following voting procedure is established: Only the prime member from each participating
facility or his appointed alternate shall have a vote.
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5. The transmission of numerical design and manufacturing data and information between
participating agencies.

6.  The unified viewpoint of the group in its regulations with other organizations in the same
and related fields of interest.

7.  Training of personnel for the various functions within the numerical systems field.

The specific activities of the Numerical Systems Group shall include the following:

To hold meetings at least semi-annually for the purpose of conducting the business of the
group.

To form task groups to study special mutual problems and areas of interest.

To make, where appropriate, recommendations for uniform practices and techniques within the
participating agencies.

To publish and distribute, to appropriate agencies, the results of surveys, task group studies,
and other activities of the group.

To define and maintain a glossary of terms appropriate to the numerical systems field, not
covered elsewhere.

To develop or review new programs, systems, languages for possible adoption by the
participating agencies.

Membership

Each NWC weapons facility directly concerned with the development or production of nuclear
weapon components or assemblies is invited to appoint one prime representative to the IMOG
Numerical Systems Group. Some facilities may feel that it is necessary to appoint additional
sustaining members to properly represent diverse organizational interests.

A prime member unable to attend a meeting may appoint a responsible alternate as his
representative.

Voting

Where necessary v {uifil! the purpose, function, and activities within the scope of this group,
the following voting procedure is established: Only the prime member from each participating
facility or his appointed alternate shall have a vote.




Meetings
Meetings are to be rotated among the participating facilities sites or at other sites as decided by
the members of the NSG.

Election of Officers

The Nominating Committee will present the names of the nominees to the NSG as soon as
practicable after the Nominating Committee meeting. Additional nominations will then be
entertained from the floor. If there are additional nominations, the Chairman and Vice
Chairman will then be elected by secret ba'lot and the results announced immediately after the
ballots are counted. If there are no additional nominations, the NSG will accept the officer

nominated by the Committee.

Orpanizati

A chairman and Vice Chairman shall be elected by the NSG prime members to serve for two
years.

Duties of Chairman:

1. Notifying members of the time, place, and agenda for meetings.

2.  Piesiding over meetings.

3. Issuing meeting minutes and various reports to members and other concerned
individuals.

4.  Appointing, guiding, and terminating working teams to conduct specific assignments.

5.  Serving as the official spokesman for the NSG.

6. Maintaining appropriate communication with the IMOG Steering Committee and other
groups.

Arranging for the election of a new Chairman and a new Vice Chairman. At the last
meeting of his two year term of office, he will appoint a Nominating Committee,
consisting of no less than three prime members, which will nominate a new Chairman

and Vice Chairman.

The Vice Chairman shall succeed to the Chair upon notification that the current
Chairman intends to withdraw from his position. In the absence of the Chairman, the
Vice Chairman shall temporarily assume the duties of the Chairman.



The Chairman may appoint a Secretary to assist him. For convenience in coordinating
administrative matters, the Secretary may be selected from the Chairman's organization.
The Secretary's duties shall include preparation and distribution of meeting notices,
minutes, and reports and maintenance of the official records of the group.

IOV, mendmen
The charter will be in effect as soon as it is approved by the Steering Committee. Once

established, the charter may be amended by majority vote of the group and concurrence by the
Steering Committee.
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‘192
Operation of a Leitz Coordinats Measuring Machine (CMM) Dimensionasl inspection

_
PRAOGRAM: Operzoon of 3 Lez CMM DELIVERY: ClsrmvQJT
Dimenmonal ingspecson PROGRME &
TERMINAL ORJECTIVE:

Given 3 work sasignmant. Larz Coorainate Msasunng Machine and persanal safety equipment safely

coersee the machine n accordance with procedure 50-85-08-mnot.

Modhdes:

Lanz CMM Qvernew

Given Ciasarcom mstucoon the rmnes shall demonsuate gemeral knowledgs of the Leitz CMM training
program.

hertz CMM introducnon

Given CI888room mewucton the oames shall demonstrats kaowiedgs of definitions and responsibilities in
accorzance with procedurs 50-85-Of-xxx by passing 2 wrinsn essarington with 80 % accuracy.

Larz CMM Comunser and Machine Cars
Given ClIBercom merucoon and demonsTation the tranee siralt demenstrate isowiedge of proper care
and use of MegNetc Medie and COMOUNET SREGMSTTT N JCCONIANCE with goos computer-use and care by

DASSING 8 WrNTIN exarmnston wecth 80% acciracy.

Gmmmmﬂh&mn%OmﬂnMM.
use the CMM orobe catalog. property repiece probes and instail robes comectly in accordance with the
Configursnon Control of NC Part Programs. CMM Probe Catalog and Leitz Mescal Operating Instructuons

by passng 2 wirtan examnston wiih 80 % accuracy.

Menyu Funcoons and Control Pane! cperavons m accordance wath Leitz Mescal Cpersong instrucuon by
PassNg 8 WTTtan exammnsoon with 30% accuracy and succassiul completion of a Performance

Documnentanon Checidist (POC).

Page | ot 3
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Qperation of a Leitz Coordinats Measuring Machine (CMM) Dicmenssonad inspection

demmmﬂmmwﬁmm Catibration
Check and Rotary Table Theory in accordance with Leitz Meacai Cperating {nstructians by passing
3 weritoen examenaton with 80 % accuracy.

Leizz CMM D Q : 0 .
Given classroom instruction the tranee shall demonsirate krowiedge of Leitz CMM Data OQutput
Genecation in accardancs with Configurasion Cantrol of NC past Programs- by passing a written
examunation with 80 % sccuracy.

Given demonstration and classroom msuecthon the tainee shall demonstrata fixture selection, ang part
atignmant in accordancs wnh Leiz Mascal Operaung Instructan by succassful comniaetions of a

G«m lho m M d.-nnmn me proper salecuon, loading and execution of a NC
Part Program in accordance with 50-85-OF-xxx by successful completion of a Performance
Documencation Checiiist (PDQ).

Leitz CMM Whirgig B
Given demonstranon the wainee shall demaonstrate an NC Whidigeg Runrir accordance with S6-65-0l-xxx
by successtul compiedon of 3 Performance Documentaton Chacikdiae (PDC).

Leitz CMM Evalianon of Machine Prot.

Given clagssroom mstrucnon the Tanee shal demonsirare knowiueige of svaluation and correcuve
acoons of machine problems n accordancs with 50-65-Di-x06t by passing a weitten examination with

BO% accuracy.

Paga 2 or C
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Lag CMM Classroom | Examaanon 1 hour

Laa CMM Classroom ; Examinasion 30 minutes

Lexx CMM codd MachinesQIT | Pecfommzmce Flexible
Start-up and Doumenmton

Lesz OMM Classroom - ExammanonyBDC | Flexible

[nsrocnoss and
Probe Coufiguranons
Lezx CMM Classroom - Exaaunation/PDC Flexible
Software Meou Machiner QST
Funcnoas & Coatrol
Paned Operanoms
Lez CMM Classroom - Exammmanon Flexible
Calibraooa. MachinesOIT
Calibranoa Check
and Rotary Table

Page | ot 2



Leitz CMM Fixture Machine/OIT | Performance Flexible
ChecitiiaPTE)
Leitz CMM Machine/OIT | Pexformance Flexible
Selection and Docmensation
Execution of N.C. | ChecilistPDC)
Part Programs
Leitz CMM Machine/QIT | Performance Flexibie
} Exanizarion 2 hours

Evaluation of
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MARTIN MARIETTA ENERGY SYSTEMS, INC.

Number Y50-65-D1-017
OAK RIDGE Y-12 PLANT

Dase 24 Jun 92
QUALITY SERVICES DIVISION Supersedes 4 Dec 85
DIMENSIONAL INSPECTION DEPARTMENT
QPERATING PROCEDURE Page 1of21
SUBJECT: LEITZ COORDINATE MEASURING MACHINE (CMM) (R)
L PURPOSE
To provide a procedure for aperating a Leitz Coordinate Measuring Machine
(CMM).
IL  SCOPE/AIMITATIONS

Applicable to the operation of ali Dimensional Inspection Department Leitz
Coordinate Measuring Machines (CMM).

WARNING

Some machines are located in dryboxes baviag oxygen deficient
atmospheres. ALL Dimensional Inspection personnel are prohibited

from eatering dryboxes.

NOTE: The use of "machine” "Coordinate Measuring Machine" or "CMM"
in this procedure is synonymous.

DEFINITIONS
A. Culibration (CAL): An operation contained in each Numerical Control (NC)

Pant Program used to determine the diameter and the mid-point coordinates
for all the probes in the probe configuration. A 5/8" (15.875mm) diameter
Calibration Sphere and the NC Part Program are used to exercise all probes
in the probe configuration during CAL.




Pellissippi Stata Technical Community College
Course Syllabus

COMPUTER-AIDED MEASUREMENT AND ANALYSIN

MET 2316
Class Eours: 3 Instructer:
Laboratory Hours: 3 Office Na.:
Credit Eours: 4 PAcne Na.:d

Revised: Fall 1991

Computer-Aided Measurement and Analysis is a course in state-
of-the-art methods of metrology with emghasis on GD&T
(Geometric Dimensioning and Tolerancimg) and cMM (Computer-
Assisted Coordinate Measuring).

Entry-Level Standardas

Students entering this course should have a fundamental
knovledge of geosetry, trigonometry, basic wmachining and
draving practices, and AutoCAD.

Pre-requisites: MET 1020 & CID 1100
-] k as:
Taxtbook:

: Neumann &
Asgsociates, 1986.

- eaff] 8g sjoni a
Tolerancing: American Society of Mechamical Engineers.

: Raker and Rice, New Riders publishing,

6th Edition, 1990.
(or instructor approved reference mnanuval]

Refarences:

Geometric Dimensionina _ and _ Tolexamcing: Madsen,
Goodheart-Willcox Company, 198s.

Unjmeasure Operator‘s Manual: FUMEREX Corporation, 1986.




Pellissippi State Tecinical Commumity cellege
s
partin Maristta Enexqgy Systams
Modified Lab syllabua

NET 2310
Computar~-iAided Measursmaxt & Amalyxis

G Level-I Traiming

Class Xours: Instyuctor:
Laboratory Rours: offices ¥o.:
Total Rours: Phoma ¥o.:

Date: July 1992

Ixaining Descxription:
The purpose of O Lavel-I Training is to certify inspection
personnel in the care, safety, set-up, and operation of

Coordinats Measuring Machines. Inspectors must demonstrate the
ability to follow Operatdr Instructions and execute CMM part

programs furnished by N.C. Engineering.
Entry-Level Requirsments:
References:
Zaiss COMET Operating Instructions: April 30, 1986
Leitz MESCAL Operating Instructioss: 1982
CMM Praba Catalog - Issue 3: April 14, 1987

Confiquration Control of N.C. Part Programs
Doc. No. 00-SC-015 Rev B: November IZ, 1981

Part Inspection Procedure: Latast Revision

N.C. Operator Instructions: Latest Revision



I.  WEEK/TOPIC:

WEEK TIOPIC

1-2 System Overview & Introduction
ter & Machine Care
System Start-Up & Software Installation
Normal & Emergency Shutdown

3-4 operator Instructions
Probe Configuration
Probe Replacement, Spacing, & Alignment

5-6 software Menu Functions
Control Panel Operations
7-8 probe Installation, Clamping, & Balancing

Probe Calibration & Calibrationm Check
pre-Operating Qualification Check

9 pata Output
rixture Selection
10-11 part/Machine Alignment

part Program: Selectiom & Recall

part Program Execution

part Program: Potential Causex & Corrective
Measures

12-15% M Project

II. CENTRAL CONPETZNCIES:

Upon successful completion of this training, the operator must
be able to:

A. perforn system start-up and shut-down.
B. set-up system for program execution.

c. execute part program.

D. output gererated data.

III. INSTRUCTIONAL COMPETENCIES:

Upon successful completivn of this training, the agperator must
be able to:

1. properly use, paintain, and secure system diskettes. A

2. cold-boot system and load operational software. A



3. prepare and maintain machine table top and vays. A
‘. identify system safety precantions. A
S. perform emergency and normal system sintdown. A

6. identify the various types of probes and explain their
usage based on the current CMM probe catalog. B

7. configure (and duplicate] probe aystem(s) based on
Operator Instructions and Probe Cenfiguration Drawings

furnished by N.C. Engineering. B
8. install and clamp machine probes to machining head. B

9. calibrats and perform calibration check of machine probes
and rotary table. B

10. perform pre-operational qualificatiom check. B

11. select and mount fixture(s) for part program. B

12. select and load part program from appropriate source. (of
13. align part based on part program. C

14. executea program per instructicms. ¢

15. identify potential causes and initiats corrective action
{f program fails to run or outputs imvalid data. c,D

16. output generatad data and record in a standardized
format. DO

EVALUATION:

Lab evaluation vill be performance pased and dedicated to a
specific O systam, i.a. Leitz-Mescal, Zeiss-Comet, Leitz~-
Quindos. Specific gquidelines and requirememts for project will
be provided by the instructor.

Lab grade will count 30 points of total course grade.

Classroom Grade: Quizzes ~ 50 Foints

FILE: HMMES\LEVEL-I\SYLLABUS




Operator:
rart ID:

Program ID:
CMM Syatem:

cM FPROJECT SNEXY

MET 2310
NMMES: CMM LEVEL~I

Rerformance Criteria:
System Start-Up & Shut-Down

Normal System Start-Up
Normal Systsm Shut-Down
System Shut-Down
Diskette Use, Maintenance, & Security
Loading Operaticnal Software
Basic Machine Maintenance
System Safety Precautions

System Sat-Up

Part

Data

Probe Configuration

Probe Replacement, Spacing, & Alignment
Probe Installation, Clamping, & Balancing
Probe Calibration & Calibration Check
Pre-Operational Qualification Check
Pixture Selection & Mounting

Program

Program Selection & Recall
Part Aligmment

Part Program Execution
Operational Instructions
Program Operational Failure

Invalid output Data
Documentation

FILE: MMES\LEVEL-I\PROJECT

S Points

15 Points

1S Points

15 Points

YOTAL: 50 Points




PROJECT PERFORMANCE EVALUATION

MET 2310
MMES: CMM LEVEL-I

Operator: Data:

Evaluator:
Part ID: Program ID:

CMM System:

System Start-Up & Shut-Down [Maximum S Poixts]
Comments:

systeam Set-Up (Baxisum 15 Poinxts]
Comments:
Comments:

Data [(Maximum 1S Poiats]
Comnments:

FILE: MMES\LEVEL-I\EV-SHEET



s, 0dd/31ssl/ueld Uossa1 LfO

pP3poaN sjeym—juswrdoreaaq ] (2497 }§




Distribution:

M. B. Biddix

P. F. Boyer

L. E. Cochran

C. E. Costner

T. E. Douglass

R. H. Pord Jr.

M. A. Guthrie (2)

D. W. Howell

Y-12 Plant Recorde Records (RC)
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IBH NC Controller

G92 Programming
The G92 code is used for presetting axis positions and

specifying the maximum spindle rpm for constant surface speed
machining. A G92 without axis addresses cancels any active presets
and cancels the specified maximum rpm if the ’S’ word is not
present. You cannot preset the axes in one G92 block and then set
the maximum rpm in a succeeding G92 block. All three addresses
must be present in the same block, otherwise any missing address

will be canceled.

G95 Feedcoding
At the present time G95 feedcoding is incorrect. the feed

value desired must be multiplied by 133.33 to determine the F word
value that must be programmed. (Example: If a feedrate of .008 IPR
is desired, the F word will be 1.07.) It is believed this can be
corrected in-house via the application software.

Rapid positioning moves (GO0) are not possible with G95 active.

It must be cancelled with G94.

CSS Programming
When using CSS, the control uses the G92 preset X axis

position as the radius value which calculates the spindle speed.

G80 Series Cycles
The typical G80 series drilling cycles are non-existent.

IBH’s position on these cycles is the customer should create their
own using sub-routines.

Probing
All data captured during a probing routine is in absolute

machine coordinates. This makes a probing cycles more difficult
since part coordinates must be translated to machine coordinates.

Parametric programming
1. All parametric blocks must be preceded with an asterisk.

2. When a parametric block consists of an equation, the
processing is done from left to right, disregarding
conventional operator priorities. This will require

careful organization of equations or breaking a single
equation into more than one to assure the correct result.

3. The control has an intermediate buffer where blocks are
processed prior to execution. As parametric blocks enter
the buffer, they are executed immediately after they have
been processed. This usually causes the parametric block
to be executed before it is desired.

5-axis transformation software
The S5-axis transformation software is supposed to allow tool

length offsets to automatically be recalculated trigonometrically
and applied to the respective linear axis as the head rotates. We



believe this to be a first in NC controllers. Our past experience
has shown tool length offsets could only be applied to a single
linear axis at a time.
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ACCORD

MAY 13,1992 JPD

SPECIFICATION & BENCHMARK TEAMS

4.0 INTEGRATION WITHIN MDMA

CHAMPION: CHARLIE MILLER

SNL: LARRY GRUBE
RICK HARRIS

KCD: DAN LEWIS
JIM DYCUS

5.0 ENGINEERING DESIGN AND DRAW-

INGS
CHAMPION: MARTY WINTERFELD

SNL: RON HENRY
GLENN RACKLEY

KCD: BILL MAYOR

KEITH MAZACHEK
CAKL MURPHY

6.0 SOLID MODELING

CHAMPION: ROSS BU. "HARD

SNL: RICH ROBISON
BOB HABBIT
GALE HUDSON

CHAMPION: DICK THOMPSON,

SNL: ALEC WILLIS
SANDY BABB

ECD: MIKEDUNLAP
BRENDA ROSSINI
CAROL GARDNER

8.0 NUMERICAL CONTROL
15.0 ROBOTICS

CHAMPION: JIM BUTLER

SNL: PAUL PLOMP
JOHN DUNTON
BRUCE AFFELDT

KCD: BYRL HODGSON

JOHN SALZMAN
TIM REEVES

10.0_ SYSTEM-WIDE FEATURES

CHAMPION: GREG NEUGEBAUER
SNL: BRUCE KOOPMANN

PHIL KENNICOTT

DAVE SAYLORS

KCD: BOB BASKERVILLE
JIM BOYLE

11.0 ENGINEERING ANALYSIS

CHAMPION: J'M MAHONEY
SNL: RICK HARRIS

JIM SCHULZE

KEITH SNYDER

KCD: RICK LAVELOCK

12.0 INTEGRATION WITH EDMA

CHAMPION: LARRY GRUBE
SNL: TOMMY GLAUNER

KCD: GWEN PARSONS
TIM PROHASKA

13.0 INSPECTION
14.0 PROCESS PLANNING

CHAMPION: JOHN SALZMAN
SNL: JAKE GONZALES
KCD: CURTIS BROWN

DAVE GILES
RUSS BRUCH

@IliedSignal

AEROSPACE
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ACCORD PROJECT

VENDOR SELECTION

PARAMETRIC TECHNOLOGIES CORPORATION
- PRO/ENGINEER

e THIRD PARTY

- FRAMEMAKER

- PATRAN

- DADS

-  CIMSTATION

- CAM-POST

INTELLICAP

¢ WORKSTATION

- SILICON GRAPHICS (SGI)
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ACCORD WORKSPACE INTERFACE
INSTRUCTIONS

The WorkSpace interface should appear on your workstation automatically every time you
log on. This interface should provide you with most functions you need to perform your
tasks with Pro/Engineer, Frame, and UNIX. WorkSpace ICONS allow access to
ACCORD applications, and pop-up menus and other features in WorkSpace allow you to
manage your personal directories and files, and even share files with other users. For a
complete description of how to use WorkSspace, you need to thoroughly read the manual
titled “IRIS WorkSpace User’s Guide” which was supplied with your workstation. This
manual will guide you to basic functions in Workspace, and provides easy to follow tutori-
als. This set of instructions will describe the additional functionality which has been added
to Workspace for the ACCORD Interface, and Workspace functions which are important

for proper operation of the interface.

1.0 Opening ACCORD Applications;

To open any ACCORD application, simply point to the ICON with the mouse pointer, and
“double click” the left mouse button. The following applications are available:

includes Pro/ASSEMBLY, Pro/DETAIL, Pro/DRAFT, Pro/DESIGN, Pro/
FEATURE, Pro/INTERFACE, Pro/NLO, Pro/PLOT, Pro/PROJECT, Pro/

% This ICON will access the basic Pro/ENGINEER application which
Pro_Eng ECAD, Pro/REPORT, and Pro/SURFACE.

includes all packages in the basic Pro/ENGINEER package, plus, Pro/
SHEETMETAL, Pro/MANUFACTURING, Pro/LIBRARY, and the Tool-

Pro_Man ing database.

% This ICON will access the Pro/MANUFACTURING application, which

This ICON will access the Pro/CABLING application, which includes the
Pro/MANUFACTURING package, plus Pro/CABLING.

Pro_Cab
This ICON will access the Pro/MOLDDESIGN application, which
includes the ProyMANUFACTURING package, plus Pro/MOLDDE-
SIGN.

Pro_Mol

ACCORD WORKSPACE INTERFACE December 8, 1992



KCD ACTIVITY REPORT

POSTPROCESSOR WORDS STANDARDS BY
TOTAL QUALITY (TQ) TEAM

MIGRATE ALL POSTPROCESSORS TO ICAM
GENERALIZED POSTPROCESSOR

EXTENSIVE TRAINING INITIATIVE IN '93

SPLIT OF CLASSIFIED AND UNCLASSIFIED
HAS CREATED A GREATER DEPENDENCE
ON MYLAR - LESS ON DNC

SOME N/C EQUIPMENT HAS BEEN
SURPLUSED

STEREOLITHOGRAPHY APPLICATIONS
HAVE INCREASED



KCD ACTIVITY REPORT

e FMS OPERATION HAS BEEN VERY
SUCCESSFUL

- WENT FROM PROVE-IN TO THREE
SHIFT OPERATION IN SHORT TIME

- FIVE N/C PROGRAMMERS WHOSE
FUNCTIONS INCLUDE:

*  FMS COMPUTERS SYSTEM
MANAGER

*  N/C MACHINING PROGRAMMING

*  CMM INSPECTICN PROGRAMMING

CRMGa.doc




KCD ACTIVITY REPORT

MECHANICAL DESIGN AND MANUFACTURING
AUTOMATION (MDMA)

e 48 SGI WORKSTATIONS INSTALLED

- R4000 AND R3000 WITH 48M MEMORY

e 2 SGI SERVERS INSTALLED

ELECTRICAL DESIGN AND MANUFACTURING
AUTOMATION (EDMA)

e 47 INTERGRAPH CLIPPER
- 2020 AND 2430 WITH 32M AND 48M
MEMORY

e 7 INTERGRAPH SERVERS

e 1 OPTICAL "JUKEBOX" ON-LINE STORAGE
AND RETRIEVAL (RECEIVED)

CHMSa doc



KCD ACTIVITY REPORT

PLANNED

MDMA

e 41 SGI WORKSTATIONS MAR. '93

e 20 SGI WORKSTATIONS &
PERIPHERAL DEVICES MAY '93

e 15SGI WORKSTATIONS JULY '93

EDMA

e 10 INTERGRAPH WORKSTATIONS FEB. '93

- 2730 WITH 48SM MEMORY

e 38 INTERGRAPH WORKSTATIONS

- UPGRADE 2020 TO 2730

CRMSa.doc




APPENDIX H

SNLA "ACCORD"

Presented by:

John Dunton
Sandia National Laboratory
Albuquerque, New Mexico
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Status of "ACCORD" NC Group
at Sandia/New Mexico

John Dunton

In a joint effort with KCD, Sandia has completed the ACCORD Project. The project
was an effort to designate a system which provided a common, interactive, feature-
based solid model definition. The database being a vital link for concurrent
engineering activities between design and manufacturing. The system chosen in this
process was Parametric Technologies. Currently, the entire NC Section is in the
process of implementing the new system. We are moving from a VMS mainframe-
based system to a workstation environment. Hardware installation was completed in
October for the NC Engineering Group and rapid prototyping. Sheet Metal and
Mechanical Measurements groups are scheduled in the future. Although these systems
are installed, there is still a considerable effort required before we become fully

operational.

Tasks to be addressed include networking the systems lab-wide to provide an
environment accommodating concurrent engineering; updating and transferring all
post processors to the new system; providing printing and plotting capabilities;
examining and implementing NC verification software; addressing security issues in
the UNIX environment; and providing necessary training for all users. We are using
Pro/Engineer to create solid models for creation of STL files required in rapid
prototyping. But, as of now, have not used their manufacturing package to create NC

CL tool path files.



Project: Accord-2483
Date: 1/4/33

Noncriticel ﬂﬂmmmmmn Milestone 2 4

0 ACCORD Implementation -~ Dept. 2483
3092 | 2092 | 1093 | 2093 [ 3093 [ 4093 [ 1034 | 2034 | 3034
10 Name Work Q3 Q4 [«}] a2 Q3 Q4 [e}] Q2 [ok}
! Accord startup ; 180h “ ! :
— . 'y i .

| peewa T oe
3 Receive & Instail H/W (SGI) I 160h E ‘
4| Traimng 1018h i ~'— |
5 Fro/E Modeling 280h - ’
s ProfE Shestmetal 16h \ 1 f : . '
7 ICAM, CAMPOST 48h ! | : 1 ; ?
8| Pro/Mig. 240h ' ; i ‘ | ! i ,
5 |7 Fro/mig. Adv. 72h ‘ ] ! I .
10 Pro/Project 64h ; :‘ i E . |
" FrameMakaer 16h : P | ! { ‘
12 DMCS a0h A R ' f
13| SILMA CIMSTATION 240h ' ‘ ‘ ‘
T4 | System support 2080h

5 | T V10.2-7 VAX ICAM Post 48h
16 | ProiE 250h
77 | T CAM-APT-SURF 120k éﬂﬂlﬂﬂlﬂﬂ]ﬂﬂlﬂﬂlﬁ[ﬂﬂﬂﬂﬂﬂlﬂﬂﬂmm | ~
18 instail Pro/E Version 10 & Test 360n = | : : '
19 TTICAM Post. 350h ; = :____—r‘_-:—_f_.__‘—?_l_:—__f__——f -
20 | Network 402h #'s“*
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23 Security Plan (LAN-25) Updaste 112h ! B !
76 | Sima Soltware 250h : i = —
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26 Setup Postprocessors 100h Elm lllll | ;
27 | MicroVAX for Classified 120h § = !
28 |Ramp-up Activities 1400h *—— :
29 Pro/E Modeling 400h m | ‘ '
0 Pro/€ NC Prog. 800h A ———r—x '
3 CMM Programming 400h l ,
32 |Using ProfE. ol | ﬂ
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ACCORD Implementation - Dept. 2483

3Q92 | 4092 | 1Q93 | 2093 | 3Q33 | 4Q93 | 10394 | 2094 | 3Q34
10 Name Work Q3 Q4 o} Q2 Q3 Q4 a1 Q2 Q3
b} Manege files (Pro/Project) Oh ’ :
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40 | Full ACCORD Production oh ' ’ ' ‘ ¢
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APPENDIX I

DEMO
ANVIL TOOL PATH GENERATION
5-AXIS

Presented by:

J. D. May
Oak Ridge Y-12 Plant
Oak Ridge, Tennessee




~ APPENDIX J

DEMO
VIDEO MACHINE/ROBOT
ANIMATION DYNAMICS

Presented by:

Janie Lunsford
Oak Ridge Y-12 Plant
Oak Ridge, Tennessee



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor
any of their employees, makes any warranty, express or implied or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States Government
or any agerncy thereof.

J. D. MAY - Y-12




APPENDIX K

DEMO
CERTIFICATION OF ANVIL
TOOL PATH GENERATION

Presented by:

J. V. May
Oak Ridge Y-12 Plant
Oak Ridge, Tennessee



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor
any of their employees, makes any warranty, express or implied or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States Government

or any agency thereof.

J. V.MAY - Y-12




APPENDIX L

TOUR
M-60 INSPECTION MACHINE

Presented by:

Nick Zurcher
Oak Ridge Y-12 Plant
Oak Ridge, Tennessee




APPENDIX M

DISTRIBUTED
NUMERICAL CONTROL
CERTIFICATION

(DNC)

Presented by:

Gene J. Maes
Los Alamos National Laboratory
Los Alamos, New Mexico
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Abstract
1993 IMOG/NSG Meeting
February 9-10, 1993
Oak Ridge, Tennessee

Gene J. Maes
High Explosives Fabrication (WX-3)
Los Alamos National Laboratory
Los Alamos, New Mexico

Because of safety issues associated with machining high
explosives (HE), Los Alamos has been justly cautious about
allowing the machining of HE via computer networks.

Group WX-3 Weapons Prototype and Group WX-12 Engineering and
Information Resources are now shipping numerical data
electronically to the equipment used in machining high
explosives via a DNC network.

The first phase 1in certifying the DNC system has been
completed and we have initialized the phase two mode, which
includes enhancements to the menu.



Distributed
Numerical Control
Certifaction

(DNC)

62nd IMOG/NSG MEETING
MARTIN MARIETTA ENERGY
SYSTEMS INC.
FEBRUARY 9-10, 1993
OAK RIDGE TENN.

Presented by:

Gene J Maes
Numerical Control
Process Coordinator

Los Alamos National Laboratory
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Los Alamos National Laboratory
WX Division

Distributed Numerical Control System

Enter Z # 091546
Password

January 25, 1993 12:51:26



WX DNC SYSTEM
SCREEN-NO: DNC100 SUPERVISORS MENU OPERATOR: 091546
DATE: 01/25/93 TIME: 12:56

EXIT DNC SYSTEM
IMPORT NEW JOBS
VIEW/PRINT/EDIT
SCHEDULE JOBS
FINISH JOBS
AUTHORIZATIONS
JOBS IN A BAY

INSTRUCTIONS==

Move cursor te job you wish to select,
then press <ENTER> or MOUSE LEFT BUTTON.




WX DNC SYSTEM

SUPERVISORS MENU OPERATOR: 091546

SCREEN-NC: DNC150
TIME: 09:15

DATE: 01/26/93

IXIT DNC SYSTEM Z~-N0:091546 NAME:GENE MAES STATUS:A
IMPORT NEW JOBS BAY-00: Y
VIEW/PRINT/EDIT BAY-25: Y
SCHEDULE JOBS BAY-22: Y
FINISH JOBS BAY-19: N
AUTHORIZATIONS BAY~-18: N
JOBS IN A BAY BAY-15: N
BAY-12: N
BAY-09: N
BAY-07: N
ACTION? (N=NEXT, P=PREVIOUS,Q=QUIT):N

INSTRUCTIONS:

Move cursor to job you wish to select,
then press <ENTER> or MOUSE LEFT BUTTON.




WX DNC SYSTEM

SUPERVISORS MENU OPERATOR: 091546
TIME: 09:06

SCREEN-NO: DNC140
DATE: 01/26/93

TASK:AAAA1-S—1 PART:PART-NO-000001 PROCESS: PROCESS-ABCDAA

EXIT DNC SYSTEM
IMPORT NEW JOBS TAPE-ID/STATUS NUMBER-TO-MAKE: 002
A

VIEW/PRINT/EDIT
SCHEDULE JOBS
PINISH JOBS
AUTHORIZATIONS
JOBS IN A BAY

ACCEPT JOB
SKIP TO NEXT JO

STATUS: Not Yet Imported

STATUS~-DATE:01/23/90

vz
TOom™nx

INSTRUCTIONS

Please review the information shown above. .
The job displayed is an active job from the WIS.
Indicate action choice with cursor and press Left Mouse Button.




WX DNC SYSTEM
SCREEN-NO: DNC110 SUPERVISORS MENU OPERATOR: 091546
TIME: 09:08

DATE: 01/26/93

SELECTED JOB DATA
EXIT DNC SYSTEM| |AAAA1-SSS-1-PART-NO-000001-PROCESS~ABCD

IMPORT NEW JOBS

VIEW/PRINT/EDIT
SCHEDULE JOBS
FINISH JOBS
AUTHORIZATIONS
JOBS IN A BAY
BAY-25
BAY-7
BAY-12
BAY=-22
BAY-18
EXIT INSTRUCTIONS
Move cursor to the BAY you wish to select for VIEWING/PRINTING/EDITING,

then press LEFT MOUSE BUTTON.

WX DNC SYSTEM
SCREEN-NO: DNC1l10 SUPERVISORS MENU OPERATOR: 091546
TIME: 09:08

DATE: 01/26/93

SELECTED JOB DATA=——weamcrccecm
AAAA1-SSS-1-PART~NO-000001~-PROCESS~ABCD| | BAY~25

UNCERTIFIED

»=BAY=] ponmezSTATU S s

EXIT DNC SYSTEM
IMPORT NEW JOBS
VIEW/PRINT/EDIT
SCHEDULE JOBS
PINISH JOBS
AUTHORIZATIONS
JOBS IN A BAY _

EXIT

NC TAPES
PROCESS SHEET
TAPE READOUTS

INSTRUCTIONS
Move cursor to FILE you wish to select for VIEWING/PRINTING/EDITING,

then press LEFT MOUSE BUTTON.




WX DNC SYSTEM

SUPERVISORS MENU OPERATOR: 091546

SCREEN-NO: DNC1l21
TIME: 10:43

DATE: 01/26/93

EXIT DNC SYSTEM|| AAAA1-5S5S-1-PART-NO-000001-PROCESS-ABCD A/R G/C L/R N/C P/R
IMPORT NEW JOBS|| BBBB2-S55-1-PART~NO-000002-PROCESS-DEFG A/C G/R L/C N/C 1/1
VIEW/PRI pmmmmmme | CCCC3-SSS—-1~PART~NO-000003-PROCESS-WXYZ A/C G/R L/C N/C 0/0
SCHEDULE | EXIT

FINISH J|NEW JOB
AUTHORIZ | RESCHED
JOBS IN |CANCEL

INSTRUCTIONS
Move ¢ursor to job you wish to select for SCHEDULING,
then press LEFT MOUSE BUTTON.

WX DNC SYSTEM
SCREEN~NO: DNC121 SUPERVISORS MENU

DATE: 01/26/93

OPERATOR: 091546
TIME: 09:12

SELECTED JOB DATA
AAAA1-SSS-1-PART-NO-000001-PROCESS~ABCD

EXIT DNC SYSTEM
IMPORT NEW JOBS
VIEW/PRI
SCHEDULE | EXIT

FINISH J|{NEW JOBS
AUTHORIZ | RESCHEDULE JOBS
JOBS IN |CANCEL JOBS

BAY-25

BAY-7

BAY-12

BAY-22

BAY-18

BT INSTRUCTIONS
Move cursor to the BAY you wish to select for VIEWING

E.hen press LEFT MOUSE BUTTON.




WX DNC SYSTEM

SCREEN-NO: DNC130 SUPERVISORS MENU

DATE: 01/26/93

OPERATOR: 091546
TIME: 10:39

SELECTED JOB DATA
AAAA1-SSS-1-PART-NO-000001~PROCESS~ABCD

EXIT DNC SYSTEM

IMPORT NEW JOBS
VIEW/PRINT/EDIT
SCHEDULE JOBS
FINISH JOBS
AUTHORIZATIONS
JOBS IN A BAY

INSTRUCTIONS==

The above job has been COMPLETED and all files removed from
the directory. You will now be returned to the Master Menu.




SCREEN-NO: DNC100

DATE: 01/26/93

WX DNC SYSTEM
SUPERVISORS MENU

OPERATOR: 091546
TIME: 09:16

EXIT DNC SYSTEM
IMPORT NEW JOBS
VIEW/PRINT/EDIT
SCHEDULE JOBS
FINISH JOBS
AUTHORIZATIONS
JOBS IN A BAY

EXIT

BAY- 7
BAY-12
BAY-15
BAY-18
BAY-22
BAY-25

INSTRUCTIONS:

Move cursor to BAY you wish to select for VIEWING,
then press LEFT MOUSE BUTTON.

SCREEN-NO: DNC100

DATE: 01/26/S3

WX DNC SYSTEM
SUPERVISORS MENU

OPERATOR: 091546
TIME: 10:46

EXIT DNC SYSTEM
IMPORT NEW JOBS
VIEW/PRINT/EDIT
SCHEDULE JOBS
FINISH JOBS
AUTHORIZATIONS
JOBS IN A BAY

AAAA1-SSS-1-PART-NO-000001-PROCESS~ABCD A/R G/C L/R N/C P/R




WX DNC SYSTEM
SCREEN-NO: DNC200 BAY MENU
DATE: 01/25/93

OPERATOR: 091546
TIME: 12:55

EXIT DNC SYSTEM
VIEW

SELECT JOB

LOAD JOB TO BTR
FINISH JOBS

Move cursor to action you wish to select, then press MOUSE LEFT BUTTON.




SCREEN-NO: DNC210
DATE: 01/26/93

WX DNC SYSTEM
BAY MENU OPERATOR: 091546

TIME: 09:19

SELECTED JOB DATA

EXIT DNC SYSTEM||AAAA1-SSS-1-PART-NO-000001-PROCESS-ABCD

VIEW

LOAD JOB TO BTR| |NC-FILE

SELECT JOB FILE

FINISH JOBS

EXIT
VIEW

INSTRUCTIONS

Move cursor to the ACTION you wish to take,
then press LEFT MOUSE BUTTON.

(FAMILYDAYS13-14-90G.MAES)

(PROG.NO.FAMILYDAYSO1AMDWG.NO, FAMILYDAYSSHEET1)
(DWG.REVISIONADETNO.FAMILYDAYS-0101A)

{PROG.REVISIONAPROG.VERSION1)

N0001G99
(OPER. 1)

(USE. 250RADBUTTONTOOL)
(ROUGHI.D.)
(TOOLEXTENSION. 75MINIMUM)
$

10010G92X50000250000
10011G90

10012G95T101
10013G92S500350
10014G96R5000052100M03
10015G04F00006M08
10016M09

10017G70

10018G90

10019G95
10020G00X23750Z33000F0
10021G04F00006M07
10022G01X0F1500

Ise -+ t | or PgUp/PgDn to scroll; Home for beginning; End for end; ESC to quit




DATE: 01/26/93

SCREEN-NO: DNC240

WX DNC SYSTEM
BAY MENU

OPERATOR: 091546
TIME: 0%:22

EXIT DNC SYSTEM
VIEW

SELECT JOB

LOAD JOB TO BTR
FINISH JOBS

EXIT

COMPLETED JOB
ABORT JOB
RESCHEDULE JOB

Move cursor to action you wish to select, then press MOUSE LEFT BUTTON.

DATE: 01/26/93

SCREEN-NO: DNC240

WX DNC SYSTEM
BAY MENU

OPERATOR: 091546
TIME: 10:38

SELECTED JOB DATA

EXIT DNC SYSTEM
VIEW

SELECT JOB

LOAD JOB TO BTR
FINISH JOBS

AAAA1-SSS-1~PART-NO-000001-PROCESS~ABCD

| JOB COMPLETED.

MESSAGE 000405

YOU MAY ACTIVATE ANOTHER JOB.




WX DNC SYSTEM
SCREEN-NO: DNC220 BAY MENU OPERATOR: 091546
DATE: 01/26/93 TIME: 13:45

EXIT DNC SYSTEM|| AAAAL-~SSS-1-PART-NO-000001-PROCESS-ABCD A/R G/C L/R N/C P/R
VIEW BBBB2-SS5-1-PART-NO-000002-PROCESS-DEFG A/C G/R L/C N/C 1/1
SELECT JOB €CCC3-SSS~1-PART-K0-000003-PROCESS~WXYZ A/C G/R L/C N/C 0/0
LOAD JOB TO BTR

FINISH JOBS

Move cursor to job you wish to ACTIVATE for LOADING.
Press LEFT MOUSE BUTTON after you have made your pick.




TIME LOCATION OPERATOR  ERROR CODE ERROR MESSAGE

DATE
'012693','091831',716', ' 260DNC25', 091546, '000451 7,
1012693','091831','16', '260DNC25"', '091546', 1000425,
'012693','091847','16"', '260DNC25', '091546', '000128",
1012693','091848','16', '260DNC25', '091546', 1000129,
'012693',1091952','16', '260DNC25", '091546', '000112",
1012693','092105",'16"', ' 260DNC25", ' 091546, ' 000306,

'16', '260DNC25"', '091546', '000130°,

’
’ ’
10126931, 1092119°,
'012693','092119','16"', ' 260DNC25", '091546*, ' 000409,
10126931,'092119','16', '260DNC25', '091546", 1000129,
’
’

1012693','092122", '16', '260DNC25"', '091546', ' 000400",
1012693','092130','16', '260DNC25"', '091546', ' 000302°,
1012693','092134','16"', '260DNC25"', 1091546, '000123 ",
1012693', '092202*,'16', '260DNC25", '091546', '000402",
'012693', '092206','16', '260DNC25', '091546', '000131",
'012693','092250','16', '260DNC25', '091546', '000405",
1012693, '092314','16','260DNC25"', '091546*, '000130",
'012693','092314','16"', ' 260DNC25", '091546 ', ' 000409,
'012693','092315','16', '260DNC25", '091546', 1000129,
'012693','092321','16"', '260DNC25', 1091546, 1000109,
'012693','092330', '16', '260DNC25"', *0yY1546', 1000452,

Jse

[}
] !
t )
1) )
1 )

' '
' '
' '
'‘AAAA1SSS1 PART-NO-000001
' '

L] L I
’

'AAAAL1SSS1', ' PART=-NO-000001

’
'AAAALSSS1 , 'PART-NO-000001

' 1
1’

v
’
'
’
’
'AAAA1SSS'
’
'
’
’
'

L}
1 L}
’
' 1
’
] ]
'
1 t ot
’

= t | or PgUp/Pgbn to scroll; Home for beginning; End for end; ESC to quit
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Proposed Spline Usage Method

Receive design data from physics designers.

Leave analytical geometry alone and keep all the
through points supplied for each spline.

Store splines on WFSYS (a spline data base).

Read spline data into CAE system and generate 3rd or
higher splines. Keep analytical curves analytical.

Perform all necessary spline manipulations on CAE
system spline geometry.

Generate APT compatible geometry from CAE
system definition using IS software. Fan and/or
eliminate points as necessary.

7 QA model
a) Put APT equivalent spline definition on drawing tables

b) Compare final spline geometry against initial spline geometry and
report back to the physics designers. If analytical curves mmust be
converted to splines, coinpare the final splines with their appropriate

analytical curve.
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NC Tape Delivery Statistics

Jan 1 - Dec 31, 1992

>10 days late 2%

6-10 days late 0%

1-5 days late 4%
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