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PROJECT SCOPE

= National Park Services — Dr. Michael Russo
= Need for this penetrometer
= |dentify midden levels in soil

= Current design — user friendly device
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PROJECT OVERVIEW

Objectives

Ability to identify midden

Weight not to exceed 50 Ibs

Be portable

Display results on a handheld device

Low maintenance

Group Number 18
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= Constraints

= Ease of use

= Strong under compressive loads

= Transmit reliable data
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FORCE DIAGRAM
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PROCUREMENT

$700.00 $199.99
$3.85
Yo m DAQ

= Voltage
48% Regulator

38% Battery
Load Cell
Amplifiers

$542.36

Electrical Components
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$340.21

$500.00
m Button Load
Cell

® Donut Load
Cell

Steel
Material for
Design

$425.00

Mechanical Components
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MECHANICAL SHAFT DESIGN

||

T~ 0RT75

= O  Total Force = F,

« Cone Tip Force = F,

» Soil Friction Force = F,

.- - .05
Friction Sleeve
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LOAD CELL ARRANGEMENT

Donut Load Cell
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MANUFACTURING: MECHANICAL SHAFT

= Sent to machine shop: 2/25

= Been in the shop for 3 weeks as of yesterday o \ ~Hasing7
. . . . Housing 4 9\\\ W e Housing 1
= Assemble within two days of receiving parts ooty \¥§‘§\ X/ggo
X
. . . g;‘g)‘:‘ ?04 \\1 t\\ Houiing 3
= Time Estimation: 2 hours s \\ e ’/s;zz;f:,eigm
P LT
= Tasks Remaining: i /XK % g7 I
| | | 0.300" Height

= Check tolerances

= Seal friction sleeve with heat gun |

= Test results with electrical components
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TESTING PROCESS

= Perform multiple bucket solil tests
= Clay
= Sand
= Top Soill
= Wet Sand
= Midden
= Use results to calibrate the system

= Test for accuracy and measurability
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SOIL CLASSIFICATION

Normalized Friction Ratio
Classification Chart - _
1000 @ Make a Classification Chart

Sensitive, Fine Grainad

':r-.l'.l

= Plot Friction Ratio vs. Cone
Resistance

Ly

Organic Soils-Peats

qy

Clays-Clay to Silty Clay

[¥¥]
=0k . .
Silt Mixtures-Clayey Silt to Silty Clay z = Can determine soil type based on
s} .
5 } sand hixtures-Silty Sand to Sandy Silt E these ratios
6 4.5 Sands-Clean Sand to Silty Sand §
a 10
T B Gravelly Sand to Sand E
s
8 T Wery Siiff Sand to Clayey Sand * %
=
9 Z Vary Stff, Fing Grained * . "l R
'%.I 0.5 1.0 0 14
FRICTION RATIO,  f,  x100%
(") Heavily Overconsolidated or Cemented NORMALIZED: -~ =
i Rel Rebertasn, 1050
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POWER SYSTEM

Electrical Housing

r - = - - - - - - _l
| 22.2v |
15V Volt
| Rechargeable |——® S Load Cells
Regulator |
battery
| | Legend
| 22 2V | ————— # Bluetooth Signal
Rechargeable | ¢ —— ¥ Input Voltage
battery
. —_—>
| Wireless DAQ | Output Voltage
-t
| Module | 5V Amplifier
| AA battery ] |
operated [
L — —— — — —— — — —— P — ——
|
|
Leica Disto Andr*:id Tablet
D330i Laser | — — — — — p| with Developed
Range Finder App
AA batter . .
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LI-ION BATTERY PACK

= Composed of 2.6Ah cylindrical 18650 Li-lon
cells

= Capacity: 7.8 Ah

= \oltage: 22.2V

= Weight: 1.9 pounds

= QOver current detection: 7~10 A
= Cut-off Voltage: 18 V

= Built-in IC chip to prevent battery pack from over
charge and discharge
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Slide 12 of 21 Penetrometer



CSG110 LOAD CELL AMPLIFIER

= Designed for any full-bridge strain
gauged sensor with a mV/V output

= 10 kHz bandwidth

= Qutput: + 5V or + 10V

= Power supply: 14V - 26V

= Typical Current draw: 30mA
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T1780-15 VOLTAGE REGULATOR

= Minumum Input Voltage: 17.5V
= Qutput voltage: 15V
= Max Output Current: 1.5A

= QOver current and reverse voltage
protection
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PROGRAMMING AND SIMULATION

- - __"

= ‘o] . :
NPS Penetrometer
Detect DAQ devices -
Connect Disconnect
Status: Tap detect button. (If you need to detect a
|
Cha‘nges from IaSt UI network DAQ device manually, press and
hold detect button)
= Flowchart
Email File
View File
>
Start
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[ S roarem ]] Program Flow Diagram

v

- Wiait on user input -
w

Dratect Ol
Mo Iun1-::-:::1h (e} .

Connect DAL
Mo

tart button as - Py es es tart button
- File created? o= Log Crata tag 7
Wes Show Plot Plot Tapped? i Entarge Plot Plot Tapped?
) . to Full Screen
File walid?
es
: Email File
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PROGRAMMING AND SIMULATION

Natalie Marini
Caren Brown
Maritza Whittaker
Petter Hettman

NATIONAL SR
PARK Deneuve Brutus
SERVICE

= Demonstration

Team 18
Penetrometer
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CONCERNS AND CHANGES

= Changes

= 10V power supply to 15V power supply
= Futek 5V/10V op amp

= Concerns

= [ntegrating range finder into system

= Amplification of noise
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Jan 4, '15 Jan 18, '15 Feb 1, '15 Feb 15, '15 karl, ‘15 kar 15, 15 kar 29, '15 Apri2,

Task Name - | 2 & 10 14 |18 22 2% 30 3 ¥ 11 |15 19 23 2F 3 7 11 |15 19 23 27 31 4 8 |12 1a
1 4 Approve Final Designs and Order Parts f 1 :
2 Restated Project Definition and |_

Scope/Project Plan
3 EE Final Design _
4 Update Web Design _
5 EE Purchase Forms Sent I 1
(i Update Presentation 1]
Fi ME Finalized Design Approved I 1
a8 ProEs for Final Design [
g Orders Sent to the Machine Shop | |
10 | & Build and Test Design I 1
11 Team Evaluation Report 7]
12 Test Electronics |
13 COrder appropriate battery 1]
14 Construct electronics housing I 1
15 Build mechanical design : I 1
16 Finish Overall Build 5 1]
17 Test system with soil types 1 1
18 | & Finalize design I :
19 Update Presentation 2 :
20 Operational Manual/Design Report 1]
2 Walk through Presentation [T
22 Final Presentation [ 1]
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SUMMARY

= Create a user friendly penetrometer for
NPS

= Top heavy load cell design
= Easily accessed housing
= Portable and light design

= Efficient data manipulation displayed on a
tablet

Group Number 18
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Drop weight for

pa—

applied force
Removable shaft for

maintenance, testing, and\‘
portability

Small cone diameter for

easy penetration (0.75in)
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ANY QUESTIONS?

Visit Our Website
http://eng.fsu.edu/me/senior_design/2015/team18/
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