MECH2300 — Beam Bending (v. January 2025)

A. Hardware set-up

Mitutoyo to GageWay - USB
(USB Serial Port)

Mitutoyo to GageWay - RS232 DB9
(Communication Port)
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MECH2300 — Beam Bending (v. January 2025)

B. Signals Check of Load Cell & Strain Gauge to PC
B.1. Open NI MAX application,o and continue

Recycle Bin
®

File Edit View Tools Help
~ E1 My System H w2 Refresh | 4 Reset [fh Seff-Test [ Test Pancls... |{@ Create Tast... =E: Device Pinouss &3 Configure TEDS... » 7 Hide Help

[@ Data Neighborhood
&' Devices and Interfaces E3ack 5}

ASRLT:INSTR "CONMT" Settings
NI-DAQmx Device

ASRLI:INSTR "COM3® ;
ASRLAINSTR "COM4" Name <DAQIMod | Racice
v {5 NI CAQ-9171 "cDAQT" National Ins

0 1:NI9237 "cDAGTMoN
- Analog Input
Metwork Devices NI 9237
torical Data SaLagy T

g Scales “ ” Chanrel Name Rate (H) amplitude vs, Samples Chart Auto-scale chart
&1 software CDAQ]. DAGIMod1/ai0 25000 6-

Maode Samples To Read

= ”"':‘t:;;;:ms ”C DAQ]- M Od 1" | Finite 25000 57
If NOT, Rename it —— .

. National Instruments
General _ocations Micrasoft Office Suite

.l NI Dikdem 2017 (32 bit)

NI DlAdem 2017 (64-bit) - [
ul e N o] wg M x3

:b‘_— NI LabVIEW 2017 (32-bit)
This PC File Explorer Contrel Panel Word 2016 Outlook 2016 Excel 2016

NI LabVIEW 2017 {B4-bit)

s Web Browsi
NI LaBVIEW Communications 2.0 i P g r3 v ﬂ

PowerFoint

NI LabWindows CVI 2017
2016 Veio 2015

Project 2016
NI Launcher e

G e C| 7 feres: Remote Connectivity
NI MAX @ Google Chrome X Microscft Edge

NI TestStand 2016 (22-bit) Creativity and Design

v 2 Bd-bi
i M TestStand 2016 (64-bit) Kemote

Desktop... WinSCP
NI Vison Builder Al 2015 f2 (32-bit) «L

Adobe Acrobat Adobe Adoe
NI Vision Builder Al 2015 f2 (64-bit) DC Photoshop C... Drezmweaver... System Management

0

b OneDrive \P) ﬁ ﬁ ﬂ'!. g p

New
Computer
m? OneNote Paint 32 Paint Motepad++ Management Task Manager

P

f-‘ Paint 3D

£ |lype here to search

... Continue to B.2 on the next page
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= Choose the channel here

MECH2300 — Beam Bending (v. January 2025)

B.2. Check the Strain Gauge signal

Choose the channel here

File Edit View Tools Help
~ B My System
[l Data Neighborhood

i

H 3 Refresh | 0 Reset [Z Self-Test [T Test Panels. =B Device Pinouts & Configure TEDS. 37 Hide Help

~ & Devices and Interface: (EBack &=l
& ASRLIZINSTR"CO CDAQl Mod 1 )
ASRL3:INSTR 'CO NI-DAQmx Device
ASRL4:INSTR " COMA" Name <DAQIMod1 Basics

W 0 N DAC T DAL Vendor National Instruments Uhst do you vent to do?
) D N 93T CDAQIMod] B

| Network Devices Model NI 9237 -
istorical

st s
Serial Number 01885279 - o ic
: e Slot humber 9 . PView or change
Status device confi ?
e B2 ot e,

I See if there is a reading here 2
| Tap the beam to trigger a signal

mal Calibration

Ampitude vs. Samples Thaft Auto-scale chart
-0.0001-)

-0.00015 -,

i el 9Channel Name: ......0
) i Rate (Hz): 25000 oo
Mode: Continuous
Sample to read: 25000

start W seor

9 Click Start —

If NO REACTION after tap & push
Check Strain Gauge, NI devices,
cables & connections

B.3. Check the Load Cell signal

Gentle push the Ce” to trigger a Signal - [ Refresh | & Reset [Z Self-Test (] Test Panels 7" & Device Pinouts & Configure TEDS.

»7 HideHelp

[ =]
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NI-DAQmXx Device
Basics

‘vp‘aN\(D

i 1: NI 9237 "cDAQIMod1 }Run the NI-DAQmx
-) N Model NE=R ] Test Panels
orical Serial Number 01885279 - Remove the device

What do you vent to da?
National Instruments "

Slot Number

X
Status.

Auto-scale chart

) G.UUUH:

-0.000112-|

9 -0.000114-|
Channel Name: ...... 1

-0.000116 |
Rate (Hz): 25000 Pysiin
Mode: Continuous s

Sample to read: 10000
|

Settings M Device Routes [ —

If NO REACTION after tap & push
Check Load Cell, NI devices, cables
& connections
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MECH2300 — Beam Bending (v. January 2025)

C. Software Check

F&] front panel.vi

C.1. Open Bending of Beams V3 application, oand continue

MECH2300/2301 BENDING OF BEAMS EXPERIMENTS

Experi

Experiment Modules tc

Configuration

Student Details

C:\Bending_of_Beams_Prac
NAME 1

Click on a box to continue

Every time you finish a mo
window to continue.

Do NOT use ALT+TAB to

| SETUP & CALIBRATE :

Cantilever Deflect

Calibration

Connect both the strain gauged beam and the Load Ced to the Data Acquistion Box
Make sure the dial gauge lead i connected to boh the computer and the dial gauge
Wake sure that the Dial Gauge is ON

Select the Load Ced and Gauged Beam thal you will b using for the experments

emlaci Load Cell gialect Beam

Cell 3 : | Beam 1 |

Attach the strain gauged beam to the load frame with no masses added to it

apenMndx?/aDm Mount and tighten the load cell making sure that the beam is not resting on it
a Cantilever Shape
= = MODUL
41’ w Superposition of [ CALIBRATE
" MoODUL
L swerestinot | Returned Values
; a If ‘NaN’ shownded Bar |.7.0s¢ 5 ==
" Check NI devices & connections
1 Check Load Cell & Strain Gauge signals Lo Fr
Check ID through NI Max (see B.1 & D.3)
H O Type here to search m A e 8@

C.2. Followed by MODULE 1A

Cantilever Deflection
MODULE 1A
Gpen Module 14]
Cantilever Shape

- -

Superposition of Deflections

‘ SETUP & CALIBRATE

The boxes below show the calibéated data when the TEST bution is pressed

! This box shows the calibrated strain measured from the strain
If something appears to be incomect, the U gauges. The measured strains for the unloaded beam should
instrument calibration. When you are satigbe of the order of 166 or less

Calibrated Strain fs 2E-7

Calibrated Load (k) W‘_

TEST f
Calibrated Load (N) |0.002
This box shows the calibrated load measured from the load
cell. The measured load for the unloaded beam should be of
Deflection (mm) o kne order o 9€-3

Module 1a - Cantilever St

"":'.E.'.L-L:u,.iﬂ bl

Table Controls ‘ Data | 4. Check if the true value is recorded
| 1. Three varied masses at 200 mm
N Mass [kg] ‘ Row Mass [kg] Deflection [mm] Stress [MPa ey ONIOFE
2 i I | 0.000 0.000 0.003
2. Young Modulus of Beam | || 100 0160 0.702
. 2.000 -1.110 4712
‘Youngs_l\.a'lodtlruw :
7 6.9E+10 5| .
: : -1 5. Redo Step 1. to4. in each mass
7
ACQUIRE 8
- 2 If values always 0.
| 3. Click for each mass; results on Data__ Check Gageway SM’s connection
E__ | |Check Mitutovo 's connection
14 |
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Click on a row in the table to select the i
Table ofAcqulred Results|
Delete Row 1
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MECH2300 — Beam Bending (v. January 2025)

D. PROBLEM SOLVING
D.1. Unable to read values from the Mitutoyo Dial Gauge (always ‘0.000’)

D.1.1. For GageWay SM — USB, go to the Device Manager

File Action View Help

o= @ B HE B EXGC

w :.'.- aed(1-8612
i Audio inputs and outputs com in B St for by th
EH Computer comz e e
= Try Snip & Shetch
w Data Acquisition Devices
o Disk drives Ger B Fort S48ren  Dever Deishs Everds
Lad D.lsplay adapters R
i Firrmware
b : Databey §
iy Hurnan Interface Devices
=5 |DE ATA/ATAPI controllers , i v
E2 Keyboards bl
 Mice and other pointing devices Plomomet
8 Monitors - e Adanced Settings for COMS [ r X
[ Metwork adapters Jl
W Ml Vision Acquisition Devices W) COM Port fumber u e o
H Portable Dex S8 Tranafer Sizes Carcel
- - % PDI’tS {COM & Select lower petngs b0 correct performance problems of low baud rates e
Select higher setings for faster performance.
& Communication :
] % Regerce [Erbes) A
= & USB Serial Pork( i
i I PR S 5 Communications Port Properties
[ ]
The USB Serlal PO rt'S Sale o This COM name is being used by another device (such as Ed
another_ com po_rt or mo_dem]. Using duplicat_e names can [ '
name must be COM4 et E:gttfolrgg:iie;i::?le devices and changed settings. Do you ::
i ' ) (6 i
B Software devices Ves No
iy Scund, video and game controllers
G
S Storage controlers .AND RESTART THE PC !!
i3 System devices
D.1.2. For GageWay SM — RS232 DB9, go to the Device Manager
'u Pertstie Devces o ri ht click - Properties COM . ae
L, B i
- ﬂ C e rwrcnsﬁ' wt (COMT Ezb“:zﬁ:u-
7= Pront queses el dgmsic fr
[ Processons Pot Setrca  Dwer  Detals  Evenfs  Rewcures ‘an :': i
IS Serpile dede o -:;u" it G
. . Bt pav second. | 600 Advanded S r,ﬂﬂ'." o *
Communication Port Lok
Oatabis § CI0M
] Lise: FIFO bt COM1E | compatile UART] 6
must be COM4 . C o]
et lvwer § 7 WSO SRS -
9 Universal Senal Bus controliers [ Select hicha LT fpeiz s Lancel
¥ USB Commtcior hansgers ot Do s
e cone: e Recave Buller: Communications Port Properties
--‘c-rw T

This COM name is being used by another device [such as
another com port or modem). Using duplicate names can
lead to inaccessible devices and changed settings. Do you
want to continue?

- Fon Saarbar

Mo

...AND RESTART THE PC !!



MECH2300 — Beam Bending (v. January 2025)

D.2. A pop-up Error 7 window

k]
@ Error 7 occurred at Oplay File +.vi:Open File

Possible reason(s):

LabVIEW: File not found. The file might have been moved
or deleted, or the file path might be incorrectly for aﬂv‘:f
for the operating system. For example, use \ as at'!:un ;
separators on Windows, : on Mac 0§ X and / c: Linux

& ifythatt Epath ]-5 Corr [IS-"H I'I ] i
V T I EL‘t

1. This error occurs when specified path does not exist.
2. This VI will not create a path for you.

should be available under the “Data” folder.
4. Oursis: C:\Bending_of _Beams_Prac\
5. Additional information from N/.com:

E.g. the specified path:. C:\Data\Today\Documentl.doc ; thus the “Today” folder

https://knowledge.ni.com/KnowledgeArticleDetails ?id=kA00Z00000190gmSAE&I=en-AU

To resolve the issue you can: |

= Manually create the appropriate directory using your operating system's file explorer.
» Change the specified directory within your LabVIEW program to a valid directory.
= [fthe full file path already exists, ensure you are referencing the file with the correct spelling and syntax

= |fyou are reading from/writing to a file on & Real-Time target, ensure that the format of the file path matches the requirements for the Operating System. See
Working with File Paths on Real-Time Targets for more information.

= |fyou are working with a Real-Time controller and you try to access a file that is located on the host computer from the Real-Time VI, you will also receive this
error, since the file does not exist on the Real-Time controller. Even if the Real-Time controller is connected directly to the host, when using any VI that
references a filepath, it will search on the Real-Time controller. You will need to transfer the file from the host to the Real-Time target
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MECH2300 — Beam Bending (v. January 2025

D.3. Unable to do Calibration resulted on ‘NaN’ even self-test in NI Max is OK

Open “Device Manager” and assure the ID of the active NI cDAQ-9171 is “cDAQ1Mod1”
(as the highlighted, enclosed).

Delete any broken (x) NI cDAQ-9171

Q‘a 1: NI 9237 "cDAQ1Mod1" - Measurement & Automation Explorer
File Edit View Tools Help

v Bl My System b ovc £ Refresh | « Reset
(5l Data Neighborhood

v Devices and Interfaces

ASRL1:INSTR "COM1" Settings
ASRL3:INSTR "COM3"
ASRL4::INSTR "COM4" Name

@y ASRL10:INSTR "LPT1"

Vendor
i NI cDAQ-9171 "cDAQ1"
i) 1: NI 9237 "cDAQIMod1" Model
4 NetworkDevice £=rial Number
g Historical Data The NI 9237’5 ID IS t Number
44 Scales “
cDAQ1Mod1”
&1 Software Q tus
[ V! Drivers

B3 Remote Systems

Litaran| Calibration

...AND RESTART THE PC !!
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