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Jeniece May Y-12 (615)574-2163

*Prime Member
**Chairman

Page 2



IMOG / NUMERICAL SYSTEMS GROUP

62ND MEETING

M/NUTES

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 .................... Ralph Gladfelter, Chairman

Host Welcome and Introduction of Guest Speaker ................... Paul Boyer, Y-12

Y-12 Management Welcome ................................. Margaret K. Morrow, Y-12
(Defense Program Manager)

Host Announcements, Tours, Lunch Arrangements, etc ............ Paul Boyer, Y-12

Introduction of Members and Guests ....................... 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 ........................................... L. E. Cochran, Y-12

IBH Controls ........................................................... Edwin Evans, Pantex

Automatically Programmed Metrology Update ...................... Van Graves, Y-12
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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

I: 15 Accord Project ................................................................. Charlie Miller

1:45 SNLA "Accord" ........................................................ John Dunton, SNLA

2:00 Break

2:10 Tool Path .................................................................... J. D. May, Y-12

Demo MFG ............................................................ Janie Lunsford, Y-12

Certify ........................................................................ J. V. May, Y-12

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

Dinner Arrangements
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WEDNESDAY, FEBRUARY 10, 1993

8:00 Meet in Conference Room

8:15 DNC Phase II at LANL ................................................... G. Maes, LANL

Roundtable Topic: "IMOG Strategic Planning Input," Charter

9:00 Roundtable Topic: "Site Activity Reports" .............................. 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 ............................................. Ralph Gladfelter, LANL

Y-12 N.C. Engineering Status ........................................... Paul Boyer, Y-12

10:00 Break

10:15 Consolidate NSG's Strategic Planning Input
to be Presented to the Annual Steering
Committee Meeting. Review Revised Charter

10:30 Y-12 Mfg CAD Systems ................................................. R. H. Ford, Y-12

Comments from Steering Committee Member(s) .............................. Dave Post

Establish Next Meeting Site and Date

12:00 Adjourn
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APPENDIX A

IMOG NUMERICAL SYSTEMS GROUP
ANNUAL REPORT FOR

1992
PRESENTED TO IMOG STEERING COMMITTEE

Presented by"

Gene J. Maes
Los Alamos National Laboratory

Los Alamos, New Mexico

l*
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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 I0,
1991.

FALL (61st) MEETING:

Main Areas of Information Exchange:

i. 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 year, 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
i992

PRESENTED TO
IMOG STaG COMMI'ITEE

Gene J Maes
NC./Process Coordinator

Alternate Chairmen

PREPARED FOR SUBMISSION TO 1992 MP_TING OF
IMOG

STEERING COMMt-l-r_

Martin Marietta Specialty Components Inc.
Largo, Florida

December 9-10, 1992

LOS ALAMO$
WX-3 -WEAPONS PROTOTYPE _ 12-9-92



NSG MEETING AND ATTENDEES

FALL MEET;NG IN 1991

At
Sandia National Laboratories

Livermore, Califromia

October 8-10, 1992

9- NSG Members
14- Participants
8- Agencies Represented

NO MEETING IN 1992

LOS ALAMO8
WX-3 -WEAPONS PROTOTYPE Gr_,b'l2-g-g2'



IMOG / NUMERICAL SYSTEM GROUP

61ST MEETING

LIST OF ATTENDEES

ATTENDEES FACIUTY Pos,rrlON/TITLE FTS NO.

BruceAffeldt * SNLL Mfg. Tech. Support 234-2293

JudyTejada SNLL TechnicalApplications 294-1275

LarryWyrick * KCD IS SectionSupervisor 997-4740

EdwinEvans * PANTED( Sr. Engineer 477-4047

G_,_neJ. Maes * LANL Process Coordinator 843-6567

Scott W. Green * LLNL Computer Scientist 543-9836

EdwinWyman LLNL Guest (Retired) NA

KennethR. Hernandez LLNL Machinist/Programmer 543-7187

JohnDunton * SNLA NC Engineer 844-6603

Paul Boyer * Y-12 Dept. Head NC Engineering 624-2148

Van B. Graves * Y-12 DevelopmentEngineer 626-3690

Leroy Mellecker * RF NC ApplicationsManager 345-2775

Rick Wayne SNLL Dir. of Comp. & Sys. Research-

Pete Witze SNLL

* NISGPrime Member
** Steering C,omm/ttee RepTeser_at'ive



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
Uvermore, CA

PANTEX Mason & Hanger-Silas Mason Co., inc.
Amarillo, "iX

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

SNLA Sandia National Laboratories
Albuquerque, NM

SNLL Sandia NationalLaboratories
Uvermore, CA

Y-12 MartinMarietta Energy Systems Inc.
Oak Ridge, "IN



IMOG / NUMERICAL SYSTEMS GROUP

61ST MEETING

MINUTES

CALL TO ORDER AND WI_COME

NSG Chairman, LeroyO. Melleck_, called the 61st NSG meeting to order
at 8.'30 a.m. on O_tober 8, 1991.

FollowingBruce Affeldt's host announcemerts, he introducedRick 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 lurcWdinner arrangements were finalized.

NEW BUSINESS

Dave Deck's resignation as Vice Chairman was announced.

Ralph Gladfelter from LASL was nominatedto be his replacemenL Since Ralph
was not able to attend this meeting,acceptance had to be deferred untilboth 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 revisethe NSG _ef is to be discussedat the next meeting.
(See Append'= Q)

Participationand consolidationof NSG prime member's input to the IMOG
STRATEGIC PLANNING INPUT PROCESS was dLscussed. _See _ S)



61ST IMOG/NSG MEETING AGENDA

SANDIA NATIONAL LABORATOR/F_S, LI VERMORE
LIVERMORE, CA

OCTOBER 8-10, 1991

TUESDAY_ OCTOBER 81 I991

7".30 Pick up Badges at Visitor Control - Building 911

8.-00 Assemble in Building 910 - Conference Room 201

8".30 Convene the 61st IMOG/NSG Meeting ................. Leroy Mclleckcr, Chairman
[

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

SNLL Management Welcome .............................. Rick Wayne, SNLL

(Director of Component & Systems Research at SNLL)

ltost Announcements, Tours, Lunch Arrangements, etc. .......... Bruce Affeldt, SNLL

Introduction of Members and Guests. .................. Leroy Meilecker, Chairman

('Name, Agency, Position or Reslxmsibilities )

Corrections to Minutes of 60th NSG Meeting

Revisions to Agenda for 61st NSG Meeting

1990 NSG Annual Report to Steering Commil/ee .......... Lcroy Melleckcr. EG&G RF

10:00 Break

10:15 N/C Measures of Per/'orraance ............................... Paul Boycr, Y.-12

Advanced N/C Project ................................... Larry Wyrick, KCD
(Presentation and 32 minute vidco)

Update on the DNC System at I.ANL ..................... Ralph Gladfeltcr, LANL

12.'00 Lunch



TU.I_DAY, Oc"r'OBER 8, 1991,
(continued)

1.'00 Roundtable Topic: "The Necessity of a Solid Modeler in the N/C F_avironment"

What type of solid mode.l_ basod 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?

1".30 Utilization of CAD/CAM Systems for N/C ........................ Prime Members
(CurrentStatus, Problems, Benefits, Future Plans, etc.)

SNLA ............................................... John Dunton, SNLA

[(Basic overview of "Accord" - CADICAMICAE Joint Project
between Sandia National Laboratories and Allied-Signal (KCD)]

l
Martin Marietta, Y-12 ....................................... Paul Bo_cr, Y-12

(Evaluation status of ProEnginccr)

CAD Systems Evaluat/on at LASL ........................ Ralph Gladfelle.r, LANL

2.-OO Break

2:15 CATIA ImplementationatRocky Flats................... Lcr6yMelle.cke.r,EG&G RF

ComputerV'mionatSNL, Livermore.......................... BruceAffeldt,SNLL

ICEM/DDN atKCD ...................................... LarryWyrick,KCD

UNIGRAPHICS atI.I_L.................................. ScottGreen,LLNL

3.'00 ANVIL Turning Tasks .................................... Paul Boyer, Y-12

3"30 Acquisition of a Generalized Pos/processor .................. Edwin Evans, PANTEX

4.'00 AMP/AIM ............................................. Van Gravc.'s, Y-12

Dinner Arrangements



WEDNESDAY_ OCTOBER 9, 1991

8:00 Meet in Conference Room

8-.30 Site Tours

(Anangemeats have been made to tour Sandia's CAD/CAM and Shop Areas)
i

9".30 Roundtable Topic:. "Alternative to lhe Wilson-Fowler Spline"

(Preliminary review of spline comparisons
of different systems) .............................. Ralph Gladfcher, LASL

10._0 Break

10:15 Instrumentation on Spark Igaitioa Engine Research ............... Pete WitT_ SNLL

ES&H Issues for Stereolithography .......................... Judy Tcj'ada,SNLL

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

Current Status of Stereolithography at SNL_ ................. John Dumon, SNLA

12._X) Lunch

1.<)0 Aequisilion of a DNC System for Pantex .................... Edwin Evans, PANTEX

Status Report on DNC System at LANL ....................... Gene Mac_, LANL

Roundtable Topic: "The Currenl/Future Impact of Tiger "I'_am _nd
I&E Security Requirements on NC Operations"

2.'00 Break

2:15 Romuitable Topic: "IMOG Stralegk Planning Input"

Come prepared to discuss NSG's Strateg/c Planning Input
Io be presented to the Annual Steering Committee Meeting
at GEND November 20 and 21, 1991.

3.'00 Business Planning Session:

- Review of NSG Chaner

- Frequency of NSG Meetings
- Management's Perception/Support of IMOG
- IMOG/NSG Benefits (Tangible and Intangible)
- DirectionfI'heme of Future NSG Agendas
- Nomination of new Vice-Chairman







_ I

n_oG / NSC

TANGIBLE BENEFITS:

Potential
J

Savin_s

o Sharing of a postprocessor for a 4-axis lathe $10,000

by KCD to Y-12

o As a direct result of a Hve demonstration of $10,000/site

Vericut software at a NSG meeting, KCD and other

sites did not buy more expensive, less efficient
i

tool path verification systems they were evaluating.

o Transfer of APT part programs from Rocky Fiats $500 - $1,000/

to Y-12 for the machining of Uranium components, part program



_OG / NSG

INTANGIBLE BE ,NE,FITS:

o Sharing of Information:

- Minutes

- Meetings and Tours

- Telephone and FAX

- Directory of Contacts

o Improvements as a Result of Roundtables:

-._oftware 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 changingmissions 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
Organizations 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
requirements 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 ALAMO$
WX-3 WEAF'OttS PROTOTYPE 8J'F4_Jr2-9-gr2



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

.....................WEAPONS PROTOTYPE E_IM 12-9-92It lIIIII III I I I I I



CHARTER
FOR

THE IMOG NUMERICAL SYSTEMS GROUP

Purlx)s(_

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 ¢m 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, especiaUy 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 liai_n with other IMOG groups and appropriate agencies.
i

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 manufagauing.

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.



APPENDIX B

CHARTER
FOR

TIlE IMOG NUMERICAL SYSTEMS GROUP
I



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.

i

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.

Me.mbership

Each NWC weapons facility directly concerned with the development or production of nuclear
weapo..,_components or assemblies is invited to appoint one prime representative to the IMOG
Numerical Systems Group. Some faeilities 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.

Votinz

Where necessary to fulf_ De 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.

Activities

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

To hold meetings at least semi-annually for the pro-pose 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 def'me 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.

Votin_

Where necessary to fulf_ _e 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 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 ballot and the results armouneed immediately after the
ballots are counted. If there are no additional nominations, the NSG will accept tile officer
nominated by the Committee.

Organization

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. l_esiding 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 Secretaryto assist him. For convenience in coordinating
administrative matters, the Secretary may be selected from the Chairmarl'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.

Charter Aooroval and Amendment--

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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MARTIN MARIETTA ENERGY _ INC..
Nmnb_ Y_x_.D[-017

OAK RIDGE Y-12PLANT
Da_ 24Jun92

OUALrrY SERVICES DIVISION Su_rJ_ies 4 Dec85
DIMENSIONAL INSPECTION DEPARTMENT
OPERATING. PROCEDUR_ _ Iof21

SUBJECT: LErTZ CtX)RDINATE ME2_URING _ (CMM) (R)

L PURPOSE

To prey/dea procedurefor operatinga Lcitz CoordinateMeasuring Machine
(CMM).

IL SODPFdI,IMrrATIONS

Applicable to tl_ operation of all _io(taI I_ Dctmrmmnt Leitz
Coordinate Measuring _ (CMM).

iiii

WARNING

Some nmchincs are located in dryboxeshxvingoxygendeficient
atmosp_rta. _ Din_ns_rml Inspe.ctic. pcP_nnel are prohibited
fromcmcrmg

i i iiii i

NOTE: The useof "machinc" "CoordinamMeasuringMachinc"or "CMM"
in thisprocedureis synonymous.

IlL DEFINmONS

A. Calibration (CAL): An operation contained in cach Numerical Control (NC")
Pan P_ used to 6etcrminc tim diamettr and the mid.poim coordinates
for all the fa'obes in the Izrobe configuratkm. A 5tff' (15.875mm) diameter
C.al_ration Sptmrc anti tim NC Part _ am _ to cxta'cisc all l:n'olx:s
in the probc configuration during CAL.



_llissi@i Stata _cal _t 7 C_l)_
course syll_

ii ii _ ,11,111,1 ii IL _ ,UI , ,_ I1=,,,,,.nm-,u.D,m
]lET 2310

ClAsS _s: 3 )rn_tz uctor:
Laboz_tozT I(ou_s: 3 O_f.i_ No.:
Crsd, t Zo_s: 4 P_,_ne _o. :
Revised: /_I1 1991

m " ..... " , , ,,i ,

_.al_ _e Desqri_tioa:

Camputer-Aided Measttrement and _l_im im ah_ in state-
of-the-art methods of metrolc_6 with emphaeis on GD&T
(Geometric Dimensioning and Tol_im_) am_ CMM (Computer-
Assisted Coordinate Measuring).

ZntrT-Le_l Standards:

Studen_ enterinq this course mh_uld K_e s fundamental
knowle_e of geometry, trigonc_e_zT, basic machining and
dravin_ practices, and AutoCKD.

Pre-requisit_: MET 1020 & CID Ii00

Text_k_ an4 qther _lies:

Tab--.booM:

Geomqtrlc Olmensioninq and Tol_c!nu" Neumann &
Associates, 1986.

ANSI TI4.SM-1982 rReaffir_ I_881 Dimensioninq an_
Tolez-_ncina: American Society of M_cal Engineers.

IMSYDE AutoCAD: Raker and _ca., hTe_ Eidmrs Publishing,
6th Edltion, 1990.
[or Instructor approved reference manual]

References:

Geometric Dimensioninu _ and ,__ Tol_Inu: Madsen,
Goodhear_-Willcox Company, 198b.

_nlmeasure Operator's Manual: _ Corporation, 1986.



_:di_ied lab Syllabe8
2310

Coa_ts:-Slde4 _ S Zaal]_s

..... (:Kit Lavel-X'" _ ......... ' '

Class Kours t Xme_-u=_r:
Laborttoz T Kouzs: Of_ teo.:
Total Iours: _ Ira. :
Data: _Tu].T ].592

l iii i llli IEE I IIII II

TTaininq D4s_iDtioa:

The purpose of CRM Lavel-I Trainin_ is _ certify insp.ection
personnel in the care, safety, set-up, _ o_.ration of
Coordinate Neasuring Rac_ines. _ _ _ns_rate _e
ability to foll_ OperatSr Inat_mlcT/an8 and exec=te CMM part
prograna Eurnlshed by I.e. Er__ix_.

_ntry-Lrvel Re_ui_s:

Reference:8:

ZaAas _ Operatir_ Ins_ions: April 30, 1986

Leitz MESCAL operating Ins_io_B: 1982

CMM Prmbe Cataloq - Issue ]: April 14, 1987

Configuration Control of N.C. Par_ I_
Ooc. Ho. 00-5C-015 Rev B: Moy_ I_, 1981

Par_c Inspection Procedure: Lates_ Rmvisio_

H.C. Operator Instructions: [_te_c Rmwision



I

Z. _ITOP7__:

1-2 System Overview & In_om
Comguter & Machine Care

System Start-Op & Softwmrm _l&tion
Normal & Emergency Shutdown

3-4 Operator Instructions
Probe Configuration

Probe Replacement, _inq, & £1_t

5-6 Software Menu Functions
Control Panel OperaC.i.ons

7-8 Probe Installation, Clam_ing, & Balancing
Probe Calibration & Calihrati_ C2_eck
Pre-Operatlng QualJflcatlo_ C_ecE

9 Data outtmt
Fixture Selection

I0- ii Part/PL1chi_8 JLllgn_
Paz_ Proc/ran: Selection i Recall
Part Prc_/rmt Execution

Part Program: Potential Causes & Corrective
Measurms

12-15 CHH Project

II. _RTRAL ___x__:

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

A. perform system start-up and shut_.

B. set-up aystez for program execuZ/on.

C. execute par_ program.

D. output geterated data.

III. I']ISTRUCTI__ C_,u_:_,,,_..-_,_ :

Upon successful completio,, of _3_is _-aininq, the operator must
be able to:

I. properly use, maintain, and secure system diskettes. A

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



_. prepar_ and _alntain lacni=_ _ubla top and _. A

4. id.ntiZ¥ _st_ #afe_ precz-t_. &

5. perf_ =margency and _ sTstam shn_down. A

6. identify tbJ various types of _ _ explain their
usaqe based on the currtn_ _ _ aa_mlo_. S

7. confiqure (and duplicate ] _ sya_em(s ) based on
Operator Irustructlons and _ C_figur_tion Drawings
turni_b,aby x.c. _i_i_. a

8. Install and =la_ machine p_ t= machining head. B

9. calibrata and perform cali_ _k of machine probes
rotary table. S

10. perfor_ pru-operatlonal qualifi_ check. B

II. 8ele¢_ and mouJnt fixture(s) for _ _o_ram. B

12. 8elect and Ioad part prograR from a_r_iate source, c

13. allqn _ based on par_ px_gri_. C

14. execute program par _c_s. C

15. identify potential causes and initia_ corrective action
if proqTa_ fails to run or _ i_m_lid data. C,D

16. o_tput generatad data and r_c_rd L_ a standardized
foraat:. D

IT. EVaL_ATIO_:

Lab evaluatlon will be performance _ az_d dedicated _o a
specific C_ sTstam, i.e. Leitz-N_c_l, _eiss-Comet, Leitz-
_uindos. Specific guidelines and _r_-i_---_t s So_ project will
be provided by the Ins_-uc_or.

Lab grade will count 50 points of _I cours_ grade.

Clams_ _dm: _isses - 50 i_usts

_rLE: _MES \LEVEL- I\SYLIASUS
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Operatlonal Instructions
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Invalid Out_mt Data
Doctmentation
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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 (GO) 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 usJ_ng 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

i. 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 5-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



belleve 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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AbstracI

The goal of the Automatically Programmed Metrology (APM) project is to
develop a Y-12 production system that semi-automatically generates coordinate
measurement machine (CMM) programs from official plant product definition.
The functionality of this system is based on that demonstrated in a prototype
system developed at Y-12 which output programs in the Dimensional
Measuring Interface Specification (DMIS) format for specific, routine
weapons part features. The production system has greatly expanded the
number of recognized features, and much effort has been involved in
updating the user interface. The prototype version ran in a text-based VAX
environment, whereas the current system was designed for Unix workstations
and has a graphical user interface. Both versions of the software run against
Anvil-5000, Y-12's production CAD system, but the current version has
incorporated an Applications Interface which will allow other CAD systems to
be used.

APM is comprised of three software modules, Model Enhancement, Inspection
Plan, and Program Plan. Model Enhancement is used to allow the designer to
supplement the native CAD data with information needed to drive the rest of
the APM software. The Inspection Plan allows a Quality Services engineer to
create an electronic work request of the tolerances to be inspected on a
particular part along with the standard inspection methodology to be used. The
Program Plan allows an NC programmer to define the programming
parameters necessary to drive the automatic DMIS program generation which
is built into the system.
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ACCORD PROJECT

VENDOR SELECTION

• PARAMETRIC TECtlNOLOGIES CORPORATION

- PRO/ENGINEER

e THIRD PARTY

- FRAMEMAKER

- PATRAN

- DADS

- CIMSTATION

- CAM-POST

- INTELLICAP

• WORKSTATION
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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 flies 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 crick" the left mouse button. The following applications are available:

This ICONwillaccessthebasic Pm/F_GINEERapplicationwhich
includesPro/ASSEMBLY,Pro/DETAIL,Pro/DRAFT,Pro/DESIGN,Pro/
FEATURE,Pm/IN'IERFACE,Pm/NLO,Pro/PLOT,Pro/PROJECT,Pro/

Pro_Eng ECAD,Pro/RFA_RT,andPro/SURFACE.

ThisICONwillaccessthePr_tMANUFAC!'URINGapplication,which
includesallpackagesin the basic_GINEER package,plus,Pro/
S_AL, Pm/MANI._ACTURING,Pro/LIBRARY,andtheTool-

Pro_Man

ThisICONwillaccessthe_ABLING application,whichincludesthe
ProlMANUFA_G package,plusPrc_ABLING.

Pro Cab

ThisICONwillaccessthePro/MOLDDESIGNapplication,which
includesthePto/MANUFACUJR/NGpackage,plusPm/MOLDDE-
SIGN.

Pro Mol

ACCORD WORKSPACE INTERFACE December g, 1992 1



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

CRMS,I doc



KCD ACTIVITY REPORT

• 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 INSPECTION PROGRAMMING

CRM_.doc



KCD ACTIVITY REPORT

MECHANICAL DESIGN AND MANUFACTURING
AUTOMATION (MDMA)

• 48 SGI WORKSTATIONS INSTALLED

- R4000 AND R3000 WITH 48M MEMORY

• 2 SGI SERVERS INSTALLED

ELECTRICAL DESIGN AND MANUFACTURING
AUTOMATION (EDMA)

• 47 INTERGRAPH CLIPPER

- 2020 AND 2430 WITH 32M AND 48M
MEMORY

. 7 INTERGRAPH SERVERS

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

Cf_Mbd doc



KCD ACTIVITY REPORT

PLANNED

MDMA

• 41 SGI WORKSTATIONS MAR. '93

• 20 SGI WORKSTATIONS &
PERIPHERAL DEVICES MAY '93

• 15 SGI WORKSTATIONS JULY '93

EDMA

• 10 INTERGRAPH WORKSTATIONS FEB. '93

- 2730 WITH 48M MEMORY

• 38 INTERGRAPH WORKSTATIONS

- UPGRADE 2020 TO 2730

CflfdS_.do¢
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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. Ti,e project
was an effort to designate a system which provided a common, interactive, feature-
based solid model definition. Tile database being a vital link for concurrent
engineering activities between design and manufacturing. The system chosen in this
process was Parametric Technologies. Currently, tile 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;
examininlz 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 film.
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....... DISCLAIMER

This report was preparedas 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 may warranty, express or implied or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any
infortrmtion, 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. D. MAY- Y-12
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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.

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



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

L©8 ALAM©S
WX-3 -- WEAPONS PROTOTYPE GJM 2-9-93



"' l, ' Distributed'Los' Alamos_- '""'Numer icaiWX' NationalDivision' " ControiLaboratory'" '"" System" '...... "" ' ' ' f ""_I

 iiiiIlliifillII
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WX DNC SYS_
SCREEN-NO: DNCl00 SUPERVISORS _ OPERATOR: 091546

DATE: 01/25/93 TIME: 12:56
_ III, I I ' I I rr_r'l I'111

III IIIIIIP

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

INSTRUCTIONS_

_ove cursor to job you wish to select, ILthen Press <ENT_ or MOUSE LEFT BUTTON.



III ,I' II iii -- I II IIIIII, III III II I

WX DNC SYSTEM

SCREEN-NC: DNC150 SUPERVISORS MENU OPERATOR: 091546

DATE: 01126193 TIME: 09:15
| .,,,_ J ,,, _ ,,,,,,,,, ,,,,,,,,, , ,.. ! , ,, ,. ,

' I I,II ,,111, , , I1'_ , ,51 '11 I, ,ll,l,rl IIII

_XIT DNC SY_ Z-NO:091546 NAME:GENE MAES STATUS:A
IMPORT NEW JOBS BAY-00: Y

VIEW/PRINT/EDIT BAY-25: Y
SCHEDULE JOBS BA¥-22 : Y
FINISH JOBS BAY-19 : N
AUTHORIZATIONS BAY-18 : N

:JOBS IN A BAY BA¥-15: N
..... BA¥-12 : N

BAY-09 : N
BAY-07 : N

ACTION? (N=NEXT, P=PREVIOUS, (}=QUIT) :N
,, , ,,,,,, ,,,,..,

-- .... , ...... ,,, INSTRUCTIONS-- , ....... ,,

en press <'ENTER> or MOUSE LEFT BUTTON.
,,................................. _,'&&' ,,,.,, I ,11111



liliiiii iiii iii iiiiii I1" ,, ,,,=,,, 1in i[11 II I II IIIIII IPII

ISCREEN WX DNC SYST/_-No:D.c140 s_=__ _ oPn_R- 0,15,6
IO_: oi/26/'93 ,:o0_:o,,o6

III II I I II I II I I 'III I IIII

I' I Inl I ' '' ;, I

JEXIT DNC SYSTEM TASK:AAAAI-S-1 PART:PART-NO-000001 PROCESS: PROCESS-ABCDAA
IIM]L:N_RT NEW JOBSi TAPE-IDISTATUS NUMBER-TO-MAKE:002
IVIEWIPRINTI EDIT A R
|SCHEDULE JOBS G C STATUS: Not Yet Imported

lFINISH JOBS L R
|AUTHORIZATIONS N C STATUS-DATE: 01 /23 / 90
|JOBS XN A BAY P R

........oI ..........................................
t'__ JOB

i ......................... ,, INSTRUCTIONS ...._ .... ,,,,, ,, ,

Please review the information shown above. .
The job displayed is an active job from the WIS.

I/KLicate action choice with cursor and press Left Mouse Button.
i , ,, , II _ ............



r • ,,,,&_ , ,,,_. , ,, ..... ..i,,, ,, irlB iii i J

WX DNC SYSTEM fSCREEN-NO: DNCll0 SUPERVISORS MENU OPERATOR: 091546

DA=:ol/26/93 TI_-09.08 l' II , -- , _ , ,, ,,,,,,_'ql' I III

.......,' r........ SELECTED JOB DATA ,,,"",. ,,,,, ,,

J IMPORT NEW JOBS _ ..'.,' '"..' ....... '', .....

tVIEWlPRINT/EDIT
ISCHEDULE JOBS
lFrNISH JOBS
|AUTHORIZATIONS
|JOBS IN A BAY

, '.......... . '' . ...... INSTRUCTIONS ...... , ...... '...., ',,,,,,,

' 'Move cursor to the BAY you wish to select for VIEWING/PRINTING/EDITING,

then press LEFT MOUSE BUTTON.
,, ....... ,', , , , IIllllnl II I

WX DNC SYSTEM

SCREEN-NO: DNCII0 SUPERVISORS MENU OPERATOR: 091546

DATE: 01/26/93 TIME: 09:08
'nl r%'.... ,I,,- , ,,, L, , _ ,, ,, ,, ,,,, ,, , , r"'llrl.......

.... ' L .....[........... SELECTED JOB DATA ....... .

[' ........... ..... l..
_SCHEDULE JOBS
|FINISH JOBS '"
|AUTHORIZATIONS
|JOBS IN A BAY

EXIT ..... I_
.c T,_Es I
PROCESS s_,ET J

TAPE ,R_UTS J

...... INSTRUCTIONS , ,

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

_then press LEFT MOUSE BUTTON.
i ,, , , ........ t.....,,,i , , ,,,J_ ,' '" ,,,



i lil 'II lii i i ilii

WX DNC SYSTEM
SCREEN-NO: DNCI21 SUPERVISORS MENU OPERATOR: 091546

DATE: 01126193 TIME: i0:43
i ii i iiiii

III ii i i

EXIT DNC SYSTEM I AAAAI-SSS-I-PART-NO-000001-PROCESS-ABCD AIR GIC LIR NIC P/R
IMPORT NEW JOBS_ BBBB2-SSS-I-PART-NO-0OO002-PROCESS-DEFG AIC GIR LIC NIC 111
VIEWIPRI CCCC3-SSS-I-PART-NO-000003-PROCESS-WXYZ AIC GIR LIC NIC 010
SCIIEDULE EXIT
FINISH J NEW JOB
AOTEORIZ RESCHED
JOBS IN CANCEL ..... _ , ,,'",....
....' ...... ' ii ''|

i .... .. INSTRUCTIONS, , ,,, !

Move Cursor to job you wish to select for SCHEDULING,

Il i I I,I ,

EXIT DNC S_ST_ _ .... S__ JO_ _AT_ _ I I

I_:_RT NEW JOBS f .......
VIEWlPRI _ i
sc_7._ fEXIT l
FINISH J l NEW JOBS i
_tm_o_zi_.scs_ULE JOBSI
JOBS IN

JBAY-25 ["
f_Y-7i
l_y-121
IBAY-22I

' iiBA¥-I8 i , INSTRUCTIONS '
iExIT IMove cursor to the BAY you wish to select for VIEWING

then press LEFT MOUSE BUTTON.



[ r .... ' i I , ,,,........ ,,,

WX DNC SYSTEM

SCREF2_-NO: DNC130 SUPERVISORS MENU OPERATOR: 091546

DATE: 01/26/93 TIME: I0:39.... ' ",' , , ,, " ,,"',,_I IIII IIII

....'....... f ....... SELECTED JOB DATA .... I I ' ' ' 'I_ITDNCsYs'n_Im_.AI-SSS-I-P_T-HO-000001-PROCZSS-_CDIIIMPORT NEW JOBS ''.' ................

VIEW/PRINT/EDIT
SCHEDULE JOBS
FINISH JOBS
AUTHORIZATIONS

JOBS IN A BAY
mr.

,,..... , ............_ =INSTRUCTIONS ........

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

r;_', ,,, , ,, ,,,,,_ , , 7 .... ,



WX DNC SYSTEM
SCREEN-NO: DNCI00 SUPERVISORS MENU OPERATOR: 091546

DATE: 01/26/93 TIME: 09:16
IIIIII I II IIIII

I

EXIT DNC SYSTEM

IMPORT NEW JOBS

VIEWlPRINTIEDZT
SCHEDULE JOBS ....
FINISH JOBS EXIT

AUTHORIZATIONS BAY- 7
JOBS IN A BAY BAY-12

BAY-IS
BAY-18
BAY-22

BAY-25
........ _._-.:

...... INSTRUCTIONS ................... I

Move cursor to BAY you wash to select for VIEWING, I
then press LEFT MOUSE BUTTON. iI , , " , ,,,, ,, ,,,, r ' , ,',, ','r ,................ , "'m

r _ , l,r IITI II , I I'll irm'_

WX DNC SYSTEM ISCREEN-NO: DNCI00 SUPERVISORS MENU OPERATOR: 091546

DATE: 01/26/93 TIME: 10:46 J
, LL ' 11 _, 11'11 '_'"

EXIT DNC SYSTEM AAAA1-SSS-1-PART-NO-000001-PROCESS-ABCD A/R G/C L/R NIC P/R
IMPORT NEW JOBS

VIEW/PRINT/EDIT
SCHEDULE JOBS
FINISH JOBS
AUTHORIZATIONS
JOBS IN A BAY ......

L,



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

I WX DNC SYSTEM

SCREEN-NO: DNC200 BAY MENU OPERATOR: 091546

DATE: 01/25/93 TIME: 12:55

LOAD JOB TO BTR I

FINISH JOBS I

.,., n

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

i _,% i
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(PROG .NO. FAMILYDAYS 0 IAMDWG .NO .FAMILYDAYSSHEET1 )
(DWG .REVI SIONADETNO .FAMI LYDAY S- 010 IA)
(PROG.REVISIONAPROG.VERSIONI)
_0001G99

(OPER. i )

{USE. 250RADBUTTONTOOL)
(ROUGHI. D. )

{TOOLEX ENSION. 75MINIMUM)
k
_0010G92XS0000ZS0000
_0011Gg0
_0012G95T101

_0013G92S00350
10014G96RS0000S2100M03

|0015G04F00006M08
_0016M09
I0017G70

i0018G90
|0019G95
10020G00X23750Z33000F0

[0021G04F00006M07
_022G01XOFI500

_e _ ? ; or PgUp/PgDn to scroll; Home for beginning; En_ for end; ESC to qult
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WX DNC SYSTEM

SCREEN-NO: DNC240 BAY MENU OPERATOR_ 091546 i
DATE: 01/26/93 TIME: 0_._2 i

............... .... _ ' IIII ,,,j

,, , ,,irl

SELECT JOB I
LOAD JOB TO BTR i

F_ISH JOB S _

COMPLETEDJOB I
ABORT JOB I

RESCHEDULE JOB I
,,, , , ,, ,, ,,,, , , ,

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

WX DNC SYSTEM
SCREEN-NO: DNC240 BAY MENU OPERATOR: 091546

DATE: 01/26/93 TIME: 10:38
r '' ,i i, , , , , , :

m, D_,__Y_J'........ _._ _oBoA_,_.... ,
VIEW
SELECT JOB I
LOAD JOB TO BTRI
FINISH JOBS

, , ,

I MESSAGE 000405JOB COMPLETED. YOU MAY ACTIVATE ANOTHER JOB.
...... , ..... , ,,,,
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I m , I I 11 ......... I I I I II IIIII

s_mm-.o, DN_2o mY oPa_oa, 091s46

[oaTE=0a126193, TIM:e;13,4S lrl .,. i ml i I iiiii ir i 1111 I if ll iiiiiii I I II ii |

ii i iii ii i HilI ...II Ir............ I I : I I_II r II I I I

/

I BBBB2-SSS-1-PART-NO-000002-PROCESS-DEFG A/C GIR L/C N/C z/J.

|SELECT JOB if CCCC3-SSS-1-PA]EP-_O-000003-PROCESS-WXYZ AIC GIR LIC NIC 010
- L _- I .I_..l lle i- _ _ : :: ........... "'; ...... Ill'if ' _ ........ I [ _ I I _:" '''' I[ .... II I , I I

I)love cursor to job you wish to ACTIVATE for LOADING. II_s _MOUSE BUT'_N after you have made your pick.
l_V _ ,,,
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Proposed Spline Usage Method

1 Receive design data from physics designers.

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

3 Store splines on WFSYS (a spline data base).

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

5 Perform all necessary spline manipulations on CAE
system spline geometry.

6 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 must be
converted to splines, compare the final splines with their appropriate
analyticalcurve.

..

Slide 2



APPENDIX 0

FACILITY REPORTS

Presented by:

Paul F. Boyer
Oak Ridge Y- 12 Plant
Oak Ridge, Tennessee



.c....,. _I }q_(= ,4.1 I,! OAK RIDGE Y-12 PLANT INFORMATION CONTROL FORM

OOCUmIToucmmo. (=,=._,, .vR_ o_i..) ........

T/EN-4e4e _ri,_\, 4-2148 7410-6S-0_69._ '7" k 101/I 9/93
u==._.=_u.: Factzt,t;l,, Reports (o) ...... I_?3,,J_H_21 J_, " "

_.e_s) Paul F. Boyer ..............

TYPE: _ Fmwuil Rooort _._ Inlom_i Rq_ort [_ Pm_plsl/Stltu= Rqmort [_ Co-Op Report [] Thesls/Tecm Piper

F_ Oral Prliimitlltlon (identify rrtlitirill, liponior, IOClltlOtll,dill): 6 2rid ZMOG/NSG Hee_ ino ,.,

9201-5, Y-12 Plant, Oak lttdqe,,., t _ 37831

[] _.._iAn_(,dinti_J..m.,: ZnCeraqenc¥ HechanlcaZ,, OperaCtons group_ Meet,._nq Hinu

[] o-.. (si_tfyl:

Oooum,_wlli i_ dlstrii=utN.t m.,ti_ [Z] No [_ Y==

Oocum4_t has pltent or ,n_entmn significance (_] No [] Yes (identify)

_t hm_ m_vmr_ymtm._ [_] No [] Ym (R./.rin¢.)

DIYlilON REVIEWAND APPROVAl.(Cimpillid |Y Rwu_ Dhtde=)

TECHNICAL CLASSIFICATION REVIEW (Otvisiomii ClmsificJitlon R_resintmtlve) DOCUMENT REQUEST APPROVED (Division or i_t)

_(,l: ...... cn_ _..=: (U)
OOOUMt_r:L._, (U) , c=..o_ (U} _"'=" o..
_:3,'__ ,I,J-/_

$_=um Ore=. $/fnlew=, _m

TXE-REMAiNOEROF THISFORMTO lie COMPLETEDBY TX ! TECHNI..GA,L,INFORMATION,,OFFICE,,,'.........
.................... OISrRleUTlO

[_ Interrml Dist.bulion Distribution: UCN-7721B DOE F-1332.15 i:)oeumew!

[] Extirrmi Oistrlt:,ution Y.12 Contrll Flies Y.12 RC Y-l= RC Y-12 RC

TIO-4600 CItllorf_ or Coqllel to OSTI TIO Flkl ......

ANNOUNCED IN: ERA AIomlrloex iAvllilltiil from NTIS) .._.l.i_==l.._ ''

C=t,lory

ANNOUNCE IN: F-I AWOR (Av0il/de from OSTI) [] ANCR

OlstdbutionRemarks: C..._.=__--,r-__ _,,¢" C'_-__-_'__ _re_ -tr_ltt_.- ....

J _,, , ,, ,,|

APPROVALAND RELEASE

].-27-93 i! 1-27-¢_3 [] ,/_
.... '.......... _.=,t=r / J I o,¢,

CL_IFIGATIONS:

,,,,,,= 7 - /
C_i_)ry " , , , ot_r O,t,

w.,_., o.= / s_, r'-]

...... o,. o..
APPROVED FOR: [] Oldlntiicitton [] Rl_lill lUtl_l¢l _o _ o| thq toliowiltll il_Ito_V tl_nll _ ol_ttkltt:

Oilchlim_r [] Ccxlyrllgt'lt r-] Pillilm, C41,1tion [] Ol'l'ler _. _Lo_ _-_.%X_'_
Tlchnlcl/ Inlonnllrion Otl_ _ltll t

Conditions/Remarks:



Y/EH-4848

OAK RIDGE
Y-12 _. F. Bo_
PLANT

NUMERICAL COr_ROI". EHGZ_blZERZ_G DL_J_R_
ENGZI_'EZRZNG DIVISION

62ND ZMOGINSG MEETING

Y-12 Plant

February 9-10, 1993

PREPARED BY M
Oi%K RIDGE Y-12 PLILI_

OAK RIDGE, TENNESSEE 37831

_GED BY

_RTIN MARIETTA ENERGY 8YBTEV_, INC.
MANAGEOBY FOR '£'H:H

MARTINMARIETTAENERGYSYSTEMS,INC. U.s. DEPART_ZZlT OF ENERGY
r:]RTHEUNITEDSTATES UNDER CONTRACT DE-_C0S-O4OR214oo







6
EO

®z oo
=b _._o"-"

_:.,J "-z
_ wz

_ oo.m ,,._
_, <

o_p Ww

__>_ _o_ =o_o _
O_ _ ww z- -": w_"

_. .__oOO__o° <_ .cO
i Ewo .__.o...oz..-.=o_ _ o®."_o-"_0o Zm

_._ Oo

..m< w_
o +m.., _ +

.J Z _ Z _ _



-r"

_ o_
• • • an n

o

"11O



°_

IJJ...I

.c,--

°

® _._ _ '_o

o° i ®

"P _ g
0

Z ux





, ,.,-







_ _°_ _oo_oo_

_ _°



_1 C_C_

¢_

q.
Q_

_ mmm .

U,.

_ ,.4 _1

t e t

a_ z_



Z_

o _ m

_ m

_N NNN_NNNN

_ _m__

__m_

- _

_ _m___ __m mm

_ __mm_





Distribution:

M. B. Biddix

P. F. Boyer
L. E. Cochran
C. E. Costner

T. E. Douglass
R. H. Ford Jr.

M. A. Suthrie (2)
D. W. Howell

Y-12 Plant Recorde Records (RC)



APPENDIX P

Y-12 MANUFACTURING
CAD EVALUATION

Presented by:

R. H. Ford

Oak Ridge Y-12 Plant
Oak Ridge, Tennessee



t_-l/_,_lq__ OAK RIDGE Y-12 PLANT INFORMATION CONTROL FORM
(./CN-7721 B
(2 l-a61

DOCUMENT DESCRIPTION (CompkrtNl,,,,,, 6y RNuestinql Oivbion)
Document No, i Author's Talel_homl No, | Acct. No. | Date of R_luest

Y/EN-4847 _{,_\_ J 6-4458 _ 7410-65-0690 I 01/19/93

u._=.l_dTit_: Y-12 Manufacturing CAD Evaluation

A.=o,,.) R.x. Ford,.Jr.

TYPE: _ Formal Reoort (_] Inform|l Report [] Pro41ren/Statu, Recmrt [] Co-O. Report [] Thesb/Term Pallet

[_ Orlll PrelNIntltion (identify m_lting, soontor, location, data): 62ND '_,' IMOG NSG MEETING

9201-5t Y-12 Plant, Oak Rldqe r TN 3783]

JoumalArtk:laildentifVJournal): Interaqency Mechanical Operations Group

Othl. (Soe¢ify):

ODourant will be pu_idled in oroceedings _'_ No [] Yes

Document will be dinributl¢l |t meeting [] No [] Yes

Document his patent or invention s_nif_cance _P] No [] Yet (Identtfyl

Document has Dean prevmuslv relea_d _} No [] Yes IRaference)

DIVISIONREVIEWAND APPROVAL(Compkrt=dByRNu_dm/Dividea)

TECHNICAL CLASSIFICATION REVIEW (Oiv0sionalClat4ihcatlon ReDre_ntltive) DOCUMENT REQUEST APPROVED (Division or DeCMwumentl

Ti..|,): ( U ) Abstr_t: ( U )

DOCUMEN','_L,.l ,, (U) .... c,,.o_ ,, (u) s_.._.. =,.,.
i I

$/_emre Dace ,_/emleure O==e
.....

THE"REMAINOEROF THIS FORM TO BE COMPLETED8Y THE TECHNICALINFORMATIONOFFICE
DISTRIBUTION

[] Internll Distribution Obtdbution: UCN.77216 DOE F-1332.16 O(mument

[] External Distribution Y.12 Centre! Files Y.12 RC Y-t2 RC Y-t2 RC

TID-4500 Category or __Cootes to OSTI TIe File

ANNOUNCED IN: ERA Atommdex (AvJilable|romNTIS} _fH. Ford. JR.
M-3679 Category

ANNOUNCE IN: [] AWOR (Aveihg:da from OSTI) I"} ANCR

DiltrlbutionRermlrks: ¢..\---.=-_r. _p¢ _-_,_D-,t._ _:,= "t1"_.._,,_J_,'_Jb¢..

r-- ........ : .....

APPROVALAN0 RELEASE
04¢4 Re(:e_.od _OitO Inltleuta

1-27-93 I 1-27-93 []

.......[] CLASSIFICATIONS,*- [

DOCUMENT: 0 _

Level ¢atego,'y "" otn_, Date

# []

Y.'_b,=,,=,_'o,;Oe_ ' '

APPROVED FOR: [] OeclmifCation [] Relee_ sul_ect to us4 of tml following admonitory meting= end condiflom:

Technical Infotm_¢iem Offt¢_ Dam

Cond_t_onslRernark s



Y/EN-4847

Y-12 Y-12 MANUFA_G CAD EVALUATION

OAK RIDGE
Y-12 R. ,,. _o_, _.
PLANT

NUMERICAL CONTROL ENGINEERING DEPARTMENT
ENGINEERING DZVZBZON

W,_ f-" Vz * iI.'H,_.¥" r :'l/-_ m Av_-"•

62ND Z.HOG/NSG MEETING

Y-12 Plant

February 9-10, 1993

PREP]UIED BY THE

OAK RIDGE Y-12 PLANT

OAK RIDGE, TENNESSEE 37831

M]_GED BY

MARTIN _ARIETTA ENEEG_ _YSTEMS_ INC.
FOR TIlE

MANAGEOBY U. S. DEPARTMENT OF ENERGY

MARTINMARIETTAENERGYSYSTEMS,INC. UNDER CONTRACT DE-AC05-840R21400

FOR,_,,EUNITEDSTATES

OEPARTMENTOFENERGY









Z
0 "I11 I-,Z

°I11 I11

a. I11-- !11
_i'- .-, =:_in

CO _ _,a
uJ _ 0 a:
cO I11 _1 I- _

W w _- ,...o ._
,,, _ _ _- o "'

<_I-" _ ,,, zz=m n- z 0 0
.= n" 1.1.,

_Oo o _ __:_
"t"- _ n," n 0 _ Z < >' 0 IS.. -- I--I --

_ I I I I I I I I i =_l
I I_l =



I0

Z =_ oO_ = i = =
< z 0"lmlm_ Fr_o0 o o o
I-- I- I--

_.,! < o_ z _ ..
u. r_ _ ZII11 ="= ,===

LL.Ii.- ._ z o = =Ou. I LI.I -.J

Dr,./3 z _, =_ z o'-- LI.i Z

0 w_ 0 w t_ --
_w cO

,,i _ _" >
o :_o _ _ -

0 _ 0

(.0 0 = == ="-- a.O _,Z ..aO.J O_ us
Z--a_ _ _o _o o=

-r

z o _ _o =o .,o_,o
< _ oz ,...., :_

w O0 O< z

_ oo =oC_J o o - oo =-J
n- _ z_. a. nO

I -,o.. --_ _--
Z O Do.. O0 DX D_

_ ,,< ,,,,, co< o_m







_3

___ o_=

::D(D o _.o u ,-.j :3 _0m p _o
Q::I_.Z LU_

_'H,O a._ _

z_= a:=

m _ _ __- o:_ o_
_oP- '<0_ :3 ILl:l:: O"J13

_E

_ _.o_ _ _zEcho pc_
.ju. E._z,,, _'..z -_m

U.ll:l:l_ u,Z Oh-oo oo
0')_,_ Z__ u.l--

_0 _ "" OO_ 0

u.<_ _ ._o_-o_a R z_ _ z°

oO ..:..o_=_= __:oO -:- a. ;,, LU,_
LL!..i< ' P-_ = =o ..

U vLLI--
F-_ F-cO0 F. cO

0=_ oZZ
=_ __ _.._C--o_Z
_O _'_.L _.OZ no



Z v X

< <
1 _ _ _ 0

0 u_--
ZO ._ Z
,,,z O.j U--

D I-- mw z_ z
_! CO a= oa o

-Jm> _- _o _:< -
W n-u- 0 X=:) _

:7 111 "I"..I 5
._ ,,,. ._- - =

111>
h-O

%.J _..-

0 o_ e_

I =r:o . •
_" Omz

I/JI--I_



|• I " ! • f "



\







0

Z_' o z"' z _P
%J _ z LLIO-- -- LLII--
"--" _ > < z,',-

0 co ¢: -I--. i--_ OQ
0 z :_ zm

..,J_ _ QLLI I.UO
:E UJ

oOu- 0 z

, <0 Zl--
m

LU _3_
•--- O. n'C_ Z

LU Z < ,,,,-, <zU: I.- ,,I 0

CC _ ZCC<O:: '" '""'Oz _-_,,% __
_i" z o,,, ,,,

,,, ,-,- u.i
--" IX::,--- ELI -_ o_

u.. no
:D Z <_ < =o=
o °

_: o; ,,, =,oO0 co E z_ uJ _c_z
U.I --

W ,,, ,,, zo_ z o__E
_-- ' o =o ,,, o-- Z f,.O

< CC z =: _ " _=<,,<0

_ O < 0 _tr tL

eqC_ o _ ,_C n= 0_-

I ELI _ @ < 0 _-= ,,_ moo 0. O.,u_
_-> -

• • '_





Z _ z

_I Z wOw_
> < Z0-

13: --

z _ zw

_u. 0 z
' <0 Zl-

rn

-" _. _ Z
ILl Z < ,,,,', <zn,- i-"w 0m

rr _ Z_
t"_ --_' t" z o,, _,

-- _0
<Zr__ z ao

ILl lilZa- u.i
Z LLI _ _: :_

I.i. nO
Z _< < _:o_:
o ° °

Or_ _= <-_ z,_ w _z
W :_ '" - ous z_ z _:

z _ _ .. __Z ""_" '" < --- Z
' _ n'O ILl Z_ 0

0-0

< 0 _n" n n'wz

= ,,,_ _=_<___ _I_ n," 01-

I III I-- 0 < 07 _. _ o. o,_,,_
>_> -



1:3
LU

Z 0

0

,_ o_ _ za
LU--Z_ U.l U.l,,J -- ILl
>CO > _ZLU

Z I"-z
WW _ u,. W

LU _> _< oO0
0 ..I I=_la

¢_ (0_ ..I OI l

(9< _, _<
Z _ a_ '" _ZO b- l.UU.l

I-,u-

!-" CO _ m_ _.__C_ 0 _-
:_z wz _zz

.. or," ,,, u.__
U- 0 0:1:3 Oo

_a <z ,.uLUz 4: Z,'_
-,.u co o_.Z >> U.l_

O::3::

<u.,,,+,,.,.,
zo o:_ o_mT" --I--

, = == ,,=,o=_<
>,.., _ u.,LUZ _-C_ _-oZ

ccm u.z u.LU<
a.co << <o:_



I

I




