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Imaging Radar Operational Concept
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Project Goals

Create a Synthetic Aperture Radar:

* Project Features:
* Weapons detection for homeland security

* Stationary

. NORTHROP GRUMMAN
Low resolution

Concealable /

Low Cost

Relatively mobile
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Project Organization

* ME Team
* Structure

* Horn holders

* EE Team
* Hardware Box

* Signal processing
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Second Generation Improvements

- Mobility
* Attach wheels

* Weight
* <80 Ibs

* Horn Adjustment
* Aligned within 1ft circle at 20ft away

* Stability
* Movement causes artificial phase shift
* Max movement: 1/72 inch

* Cost
* Minimize

15t Generation Project — Class of 2015
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Prioritizing Engineering Characteristics

Most Important EC’s:
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Structure: Version

* 80/20 Design
* Lightweight
* Cheap
* Modular
* Light machining required
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Structure: Version 3

* Increased cross section width from
1.00” to 1.50”
e Added:
 Bottom frame
* Quter Braces
* Brackets
* Possible leveling castors

66.00 in
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Structure: Version 5

* Reduced weight
e Change from 1.50” cross
section width bar to 1.00”
* Fixed possible radar interference
 Removed horizontal bar, kept
protruding struts on bottom
* Increased stability
 Added braces at some joints
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Horn Holder:
Version 1

* Compatible with 80/20

* Independent locking
and adjustability

* Compact



file:///E:/Senior Design/double_pivot_mount_DesignC.pdf
file:///E:/Senior Design/double_pivot_mount_DesignC.pdf

Horn Holder:
Version 2

* Removed box shell

* Refined rotation

ocking

* Added 80/20
connection

3 00in—




Horn Holder:
Version 3

e Clearance
 Moved horn
forward in
assembly
e Standardization
* Small changes in
dimensions

2.22in
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Procurement Status

Structure 8020 Inc 8020 Hardware Kegan $920 Submitted
Horn Holders OnlineMetal Aluminum Sheet Kaylen S500 Under review
Fastening Bolts, washers, nuts TBD TBD
Hardware

Local

hardware Desmond

Assembly Tools Wrenches TBD TBD

store
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Budget

-

Fastening Hardware (Projected),
$100

Tools (Projected), $50
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Schedule

Apr 10,16

Jan3,'16  |Jan 17,16 |Jan31.'16 |Feb14,'16 |Feb28,16 |Mar 13,'16 |Mar 27,16
[Tis|wls[TIm[F[T|sw|s|T[m]F[T[s|w]s|TImM[F]T][s|w|s|T|m]
Procurement 6 days Mon 1/11/16 |Mon 1/18/16
Prepare Drawings for Manufacturing 2 days Mon 1/11/16 |Tue 1/12/16 TR |
Bill of Materials 2 days Wed 1/13/16 |Thu 1/14/16 i
Submit for Quotation 1 day Fri 1/15/16 Fri 1/15/16
Submit Purchase Order 1 day Sun 1/17/16 |Sun 1/17/16 1
Fabrication 31days Fri1/22/16 Fri3/4/16 U
Prepare Schematics 5 days Fri1/22/16 Thu 1/28/16 I i
Prepare Drawings for machining Sdays |Frii/22/16 Thu 1/28/16  W—
Fabricate 2 horn holders for testing 7days |Mon 2/1/16 |Tue 2/9/16 i
Submit remaining HH for fabrication 2days |Mon 2/8/16 |Tue 2/9/16 —
Submit 8020 Parts to COE Shop 2 days Mon 2/8/16 |Tue 2/9/16 ki
Begin Assembly of Structure 11days |Thu2/11/16 |Thu2/25/16 L
Attach Horn Holders to Structure 8 days Sun 2/14/16 |Tue 2/23/16 —_—
Complete Assembly, Propose Plans for Im 7 days Mon 2/22/16 |Tue 3/1/16 —
Implement any improvements S days Mon 2/29/16 |Fri3/4/16 —
==l
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Summary

* Review of Project Scope

* Review Previous Progress
* Desigh Updates

* Procurement
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Future Plans

* Submit remaining purchase orders

* Create operational instructions
* Fabrication

* Testing & modification
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Questions?




Structure Version 3
Horn Holder Version 2
Full Assembly

' 3in
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Full Schedule (including deliverables)

Apr 10,16

Jan3.'16  |Jan17,'16 |Jan31.'16 |Feb14,'16 |Feb28,'16 | Mar 13,'16 | Mar27,'16
[Tls|w|s|T|m[F[T[s[w[s[T[m[F[T|s|w|s|TIM[F[T[s[w[s[T[m]

Procurement 6 days Mon 1/11/16 |Mon 1/18/16
Prepare Drawings for Manufacturing 2 days Mon 1/11/16 |Tue i/12/16 oo
Bill of Materials 2days |Wed1/13/16 |Thu 1/14/16
Submit for Quotation 1day Fri 1/15/16 Fri 1/15/16
Submit Purchase Order 1day Sun 1/17/16 |Sun 1/17/16 1.

Fabrication 31days |Fri1/22/16 Fri3/4/16 U
Prepare Schematics 5 days Fri1/22/1i6 Thu 1/28/16 i ]

Prepare Drawings for machining S days Fri1/22/16 Thu 1/28/16 | W—

Fabricate 2 horn holders for testing 7days |Mon2/1/16 |Tue 2/9/16 [ S

Submit remaining HH for fabrication 2days |Mon2/8/16 |Tue2/9/16 —

Submit 8020 Parts to COE Shop 2 days Mon 2/8/16 | Tue 2/8/16 L

Begin Assembly of Structure iidays |Thu2/11/i6 |Thu 2/25/16 e

Attach Horn Holders to Structure 8days |Sun2/14/16 |Tue 2/23/16 i
Complete Assembly, Propose Plans for Im 7 days Mon 2/22/16 |Tue 3/1/16 —
Implement any improvements 5 days Mon 2/29/16 |Fri 3/4/16 —_

Deliverables 67 days |Thu1/14/16 |Fri4/15/16 bl e
Restated Project Definition and Scope/Ple Sdays |Mon 1/11/16 |Fri 1/15/16 J ]
Presentation | 3 days Fri 1/15/16 Tue 1/18/16 IL
Team Evaluation Report | ddays |Tue1/19/i6 |Fri1/22/1i6 i
W-eb Page Update - 11 days Frf 1/22/16 Fri2/5/16
Midterm Presentation | 10days |Fri2/5/16 Thu 2/18/16
Team Evaluation Report 1] 2 days Wed 2/17/16 |Thu 2/18/16 )

Midterm Presentaticon 11 20 days |Fri2/18/i6 Thu 3/17/16 A i

Team Evaluaion Report 111 3days | Wed3/16/16 |Fri3/18/16 il

Operational Manual, Design Report iidays |Fri3/18/16 Frid4/1/16 —

Walk Through Presentation S days Fri4/i/16 Thu &/7/16 Yl

Final Report 6 days Fri 4/1/16 Fri &4/8/16 Dot |

Final Web Page 6 days Fri4/1/16 Fri 4/8/16 | So—

Final Presentation S days Fri 4/8/16 Thu 4/14/16 =1
Team Evaluation Report IV 6 days Fri 4/8/16 Fri 4/15/16 | — |



DIMENSIONS IN PART NAME: PROJECT NAME:
INCHES Back & Angled View Horn Holder
TOLERANCES: DRAWN BY: DATE: MATERIAL:
XX+ 0.1 SD Team 18 1/15/16 Various
XXX+ 0.01
XXXX+- 0.003 SCALE: | REV: | SHEET # PART #:
ANGLES+ 0.5° 1.000 0 10F 1 P1




DIMENSIONS IN
INCHES

TOLERANCES:
XX+ 0.1
XXX 0.01
X XXX 0.003
ANGLES- 0.5

PART NAME: PROJECT NAME:
Front & Side View Horn Holder
DRAWN BY: DATE: MATERIAL.:
SD Team 18 1/15/16 Various
SCALE: | REV: | SHEET #: PART #:

1.000 0 10F1 P1
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DIMENSIONS IN PART NAME: PROJECT NAME:
INCHES Brace Back Horn Holder
TOLERANCES: DRAWN BY: DATE: MATERIAL:
XX+ 0.1 SD Team 18 1/14/16 Aluminum
XXX+ 0.01
X XXX+ 0.003 SCALE: | REV: | SHEET #: PART #:
ANGLES+ 0.5° 1.000 0 10F 1 P1
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DIMENSIONS IN PART NAME: PROJECT NAME:
INCHES Brace Horn Holder
TOLERANCES: DRAWN BY: DATE: MATERIAL:
XX+ 0.1 SD Team 18 1/12/16 Aluminum
X.XX= 0.01
X XXX+ 0.003 SCALE: | REV: | SHEET #: PART #:
ANGLES+ 0.5° 1.000 0 10F 1 P1
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DIMENSIONS IN PART NAME: PROJECT NAME:
MILLIMETERS Flange Horn Holder
TOLERANCES: DRAWN BY: DATE: MATERIAL:
XX+ 0.1 SD Team 18 1/10/16 Aluminum
XXX+ 0.01
X XXX+ 0.003 SCALE: | REV: | SHEET #: PART #:
ANGLES+ 0.5° 1.000 0 10F 1 P1
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DIMENSIONS IN PART NAME: PROJECT NAME:
INCHES Outer Bracket Horn Holder
TOLERANCES: DRAWN BY: DATE: MATERIAL:
XX+ 0.1 SD Team 18 112/14 Aluminum
XXX+ 0.01
X XXX+ 0.003 SCALE: | REV: | SHEET #: PART #:
ANGLES+ 0.5° 1.000 0 10F1 P1
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