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Description

* Design decisions lack arobust process for integration
and evaluation of the latest manufacturing methods.

 Knowledge of fabrication practices, standard and tools
either do not exist or are not readily available to
designers. This results in:
« use of old/or obsolete methods,
« data duplication,
 many unique copies of the same basic parts
« costly human interventions in the form of hand-offs.

* Delivery of design products to manufacturing involves
hand offs and independent manual creation of non-
configuration managed 3D isometric manufacturing
aids. )
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DfP Plan Objective

Develop and demonstrate the Design for
Production process for manufacturing and
providing the design data seamlessly (on
demand) to the shop floor to:

*reduce production costs

e eliminate post design disclosure manipulation of
and changes to the design data

 eliminate duplication of efforts
* Improve configuration management,

 Infuse state of the art manufacturing & tooling
methods into the design




DfP-0 Process
Establishment:
Develop overall
Virginia

DfP Process
(awarded 4/13)

A

Seamless Deliverables —

Design for

DfP Principles

 DfP Process

DfP-2 Seamless
Delivery Of Extended
3D Product Model:
Develop regts and
concept validation

of producing
manufacturing
workbooks directly
from the 3D Model

In lieu of 2d drawings
(award ECD 11/15)
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Virginia Class

Standards, Rules,

DfP Manual Features

Production (DfP)
Plan

L NAVY
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) DfP-3 Design
Alts to Reduce
Costs:
Develop reqts
and concept

} validation for
capturing cost,

rules and

standards
Cost (award ECD
FactorSJ 12/15)

Knowledge
anagement

DfP-1 Knowledge Tools:

Develop requirements &

proof of concept

database to house

DfP features,

rules, standards,

and related cost data
(award ECD 10/30)
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« DfP-0: Process Establishment
- Phase |: DfP Process Methodology Development
* Phase |lI: Prototype Implementations
« Final Report: Project results and “lessons learned”
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DfP Guiding
Principles

Designs That Capture
The Optimized
Assembly/Installation
Sequence Without
Need For Post Design
Activities

Designs That Are
Construction Cost
Based

/

DESIGN FOR
PRODUCTION
Seamlessly Enables
Customers To Take
Full Advantage Of
Their Production
Processes

Designs That
Incorporate
Enhanced Modular

Designs That Support
Work Cell Product
Families And The
Associated
Manufacturing
Preferred Practices

Construction,
Inspection, and
Test

Designs That Use
Computerized
Design Standards
& Rules Based
Requirements
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 DfP-1. Knowledge Tools
« Develop Process maps for each design discipline
« Develop topic maps for designers to easily retrieve DfP
rules & stds
* Prototype software system to house, maintain and easily
search DfP knowledge
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DfP Knowledge Portal

Authoring

Publish

Findability
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« DfP-2. Seamless Delivery of 3D Product Model
» Define requirements for expanded 3D product model
* Develop methodologies to integrate design deliverables
iInto work packages
* Provide capabillity to provide design data into easily
produced, configuration managed manufacturing aids
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Seamless Deliverables

2D Drawing: Work
EBOM, JSI, MEP’s, ACCP’s
3D Model > T > F(’gl‘;‘;:i%e)s 41 WEPs, Test Plans
& Installation Details 9

Manufacturing

XXXRXER] = Aids
(QP Produced)

Current Process

New DfP Process 2 @ g W oo
Electronic Technical Data Electronic Technical Instructions
| |
v v v \ 2 v v
Linked Embedded/ Not Linked Embedded/ Not
Layered Required Layered Required
Expanded | = T | |
3D Model
v
Manufacturing Data
Automated , :
Manufacturing Views . v
¥ Linked Embedded/
h Layered
Manufacture/Assemble/
Install/Test
Shop Floor
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Seamless Deliverable of Design Data

Seamlessly
Enable Customers To
Take Full Advantage Of
Their Production
Processes

CVN PRODUCTION OBJECT!VE QUALITY EVIDENCE SHEET

CVN Module |

Manufacturmg L
== gyt~ L] |

 On CVN Module, Quonset Point
successfully used Manufacturing Aid
Workbook, saving manufacturing labor.

« Several opportunities for additional
savings exist through the use of DfP
concepts and Seamless Deliverables.
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« DfP-3: Design Alternatives to Reduce Costs
« For each manufacturing shop:
« Determine current cost metrics and rules
« Extract key design cost drivers for each design
phase
« Translate cost metrics into format usable by design (ie
rules & stds)
« Validate above process with a separate piping and
structural system selection.

12



Qualitative Cost Trade-Off Matrix:

Sheet Metal ITMP
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DfP Team Comments/Recommendations:

Element Metrics
Design for Simplicity - Consider These to
Get Lower Cost Designs

Weighting
Factor

Baseline

Rating

Minimize Number of Parts

w

Avoid Secondary Part to Part Ops

Reduce Piece to Piece Joining

Form Parts, Avoiding Joining

Standardize Material Types

Best

New Design

Worst

Eliminated most parts
No fitup required
Welding of corners still req'd

2

2

Automated by forming

1

Reduced to one material type
No special tools needed
Standard thickness used

3
2

Standard corner weld used

Minimize the Need for Staging

Minimize Work Cell Transfers

Maximize Plate Marking

Minimize Lifting & Handling

Reduce Unnecessary Critical Alignment

Eliminate Hazardous Materials

Optimize the Use of Fixtures

Eliminate Special Tooling

Standardized Parts

Minimize Welding

Minimize Special Welding Reqgs

Integrate Lifting into Part Design

Optimize Manufacturing Work Cell Ops

Optimize Outfitting and Assembly

Optimize for Test

Other -

Q[ [W [ W [W [W]W W W [W W [W W |W W [W |W W |W

Discipline Specific Worksheet Totals

Weighted Total (Lowest is best)

Process Steps

Material Moves

Labor Hours

Material Weight

55.56%

162

50.00%
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Standard Design

GENERAL DYNAMICS DRAFT GENERAL DYNAMICS DRAFT

Electric Boat Electric Boat

ﬁ Design for Production (DfP) Number:  DFPD-S-0001 Design for Production (DfP) Number DFPD-S-0001
Standard Design ﬁ ; i

Date:  2/13/07 Rev: A Standard Design

Date: 2/13/07 Rev: A
] . l Y pAT — — — |
Title: Manholes Fresh Water Applicable hulls: VIRGINIA | |
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DfP

Design Standard Feature

GENERAL DYNAMICS
lectric Boa

DRAFT

ﬁ Design for Production (DfP) Number DFPF-M-0001
Dt 3907 Rev

Design Standard Feature

Title - Shaft and finting flats Applicable hulls: All
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Design Rule

GENERAL DYNAMICS
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Design for Production (DfP)

Design Rule

DRAFT

DFPR-R-0001

Rev: A

Title - Cold Formed Plates

Desigr f old |
c nding
Material Type C orming  |Mi Inside R
Boing Form ns Bend Radius

Applicable hulls: All
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Summary

Virginia Cost Reduction Program is deploying
“Design for Production” Projects with
ONR and PEO 450 to implement changes
to the existing design disclosure process
to directly provide our customer
substantial cost savings.
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Questions?
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