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General information

Instructors: Cosme Furlong Christopher Scarpino
Office: HL-151 Office: HL-153
Tel.: (508) 831-5126 Tel.: (508) 831-4927
cfurlong@wpi.edu cscarpino@wpi.edu

http://www.wpi.edu/~cfurlong/me3901.html

Teaching Assistants: Ivo Dobrev (ivo_d@wpi.edu)
Peter White (pawhite@wpi.edu)




General information

Please refer to handout:
“Laboratory 1: Digital Ohm Meter”
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Resistor color code

Example: 4.7Kor 4700 ochms {(Carbon) Band 1,2, 3
Black = 0
Brown = 1
ist 2nd 3rd 4th Sth Eth Red = 2
Orange = 3
Yellow = 4
Green = 5
Blue = 6
Yiolet =7
Gray = &
White = 9
Gold = 0.1
4 Band 1: Yellow - 4 .......... 4
Band 2: Yiolet - 7 ............. 7
Band 3: Red - 2 .....ccceee.oet [1]1]
Band 1, first # Band 4, Gold, 5% Tolerance 4700 Ohms

Band 2, secnd #

Band 3, multiplier with '0's

Band 4, tol. in %o—————————

Tolerance: Brown = 1%
Red = 2%

Gold = 5%
Silver = 10%

None = 20%

Band 5 & 6 usually for 1%
metal film types. Band 6
for temp. coefficient.

Example for a Precizion Metal Film 19200 Ohms or 19.2 KiloOhms also known as 19K2 at 1% tolerance:

Band 1 = Brown, lst digit
Band 2 = White, 2nd digit
Band 3 =Red, 3rd digit

Band 4 = Red, 4th digit, multiply with zeros, i this case 2 zero's

Band 5 = Brown, Tolerance, 1%o

Band 6 = Blue, Temperature Coefficient, 6

* R = physical property
= T =temperature
* T, = reference temperature

Temper‘a'ru re COCffiCienT —l < * a = temperature coefficient in the temperature interval At=T - T,

R(T) = R(Te)(1 +a(T = Ty))

Here a has the dimensions of an inverse temperature (1/K or K'1}.
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Measurement of resistance

ﬁﬁﬁﬁﬁﬁ _ WV -

Vv

Voltage induced by
provided current i

A

\ 4

o El
Mechanical Engineering Department ' &
N



Objectives: Laboratory #1, Part 02.
Digital Ohm meter

The objectives of this laboratory are:

Modify previously developed VI to add capability of "writing” data, in
“text" format, to a file;

The digital readings will be transferred to a spreadsheet for statistical
analysis;

Measure single resistor multiple times; determine statistics; what is the
significance of these data?;

Measure batch of same resistors; determine statistics; what is the
significance of these data?

Measure batch of different resistors determine statistics; what is the
significance of these data?

You will also observe the temperature versus resistance characteristics
of a batch of resistors;
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Update VI program to write data to a “File”
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Recall previously developed VI

Known Resistance - R1

Qutput voltage - V1

i @

DAQ Assistant2
L § data 123

Delay Tima (&) |, i

Time Delay
4 v Delay Time (5

LTy ———————————
z
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Limit the number of iterations: add conditional ">"
Block diagram

P/ Resistance.vi Block Diagram * Functions . X
File Edit View Project OQperate Tools Window Help qs:arm ?M"’I'E"“" ?
rogramming —
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Output voltage - V1 CE b l ol @
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DAG Assistant
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DAG Assistart2 P Instrument 17O
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w»  Nathematics
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Moty ¥
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Signal Processing

Data Communication
Connectivity

Control Design & Simulation
SignalExprass

Exprass
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Limit the number of iterations: add conditional ">"

Block diagram

Known Resistance - R1

L3 K
'
L L]
DAG Assistant
data ¥

e

Cutput voltage - W1

L
£ 1
: b= i
DE: * 3

DAQ Agsistant2
— data

o
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Delay Time &) |

Time Delay

v Delay Time is)
N

ez
DE|

=
Visible Items [

Help

Examples

Description and Tip...
Breakpaoint ) —

Comparison Palette B

Mumeric Paletie 2

Create 3 Consta
ﬁ Contral

Replace ' Indicator

Comparison Mode »

Properties
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Add control to conditional ">”

Output voltage - 41 : [____,..
..'» o
E : :
DAQ Assistant 2
data
stop

Delay Time (=) |+ '
E Time Delay
- v Delay l me (5] \
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Remove “stop” button and wire up

Known Resistance - R1

L3 k
:
L3 ¥

DAG Assistant

data l]

Output voltage - W1

EH @

DAG Assistant2
S data

e

Celay Time ) | '

W Time Delay
8 {FE] + Delav Time (!
DE J o
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Next: write a series of readings to a spreadsheet file
(tfry 10 readings)

Y TEC
3@0‘ "4;(\
& 7
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To do calibration of your measurements use a “calibrated”
and “high-resolution” instrument (our Standard)

HP-3478A Multimeter

Note resolution of this instrument
(half the least-significant digit)
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Add ‘write to spreadsheet file' capability

&, search l oo Ve ™ l

Programming

\
i
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3= o
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b Measurement 1/0

b Instrument 11O

b Vision and Mation

¥ Mathematics
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Signal Processing

»
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Control Design & Simulation
SignalExpress

- Express
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Add From Dynamic Data converter

Known Resistance - R1

3 H
3 H

DE|

DAL Assistant
data e
= Ohme
....... oj ]
________________________________________________ DE

L
@ o Ohms

Assistant2 |

_d%ta_ A CleanUp Wire
Create Wire Branch
Delete Wire Branch
Insert [
ql 2
__.-*. Signal Manipulation Palette  » Convert from Dynamic Data
o | S = =
= 3 Probe
I e Custom Probe p | Merge Signals Split Signals Select Signals
. Breakpaint » [omee] = WJ“\.\_’\
.23 __J ? bl
RE Description and Tip.... align & Resamp Collector Sample Comp

%

vofos
Trigger & Gate Relay
TR
444 E@ E
S

Repack Values  Extract Portion  Delay Values

From DDT To DDT Group Signals

Set Attributes  Get Atiributes

¢’

Append Signals

[

e
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Configure From Dynamic Data converter

k| Configure Convert from Dynamic Data [Convert from Dynamic Data]

= Conversion Input Signal
Channel 0
Resulting data type o ¥ -
= 10 amay of waveform " =nn=

1D amay of scalars - automatic

10 amay of scalars - most recent vald

10 amray of scalars - single channel

20 amay of scalars - columng are channels

20 aray of scalars - rows are channels
Single scalar

[y P gup—
Secalar Data Type

- 1
n N5 = 3
() Floating paint numbers (doubls) """ N o - = <

Time
() Boolean {TRUE and FALSE)

[
n
Lol =

Hesult Preview

= 10 amay of doubles
Channe l2
. II}
|

Sample Data

QK I I Cancel I I Help I
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Wire output of the channel to the “"2D data” port of the
spreadsheet file

Known Resistance - R1

|
w zap
i | k
k DE J

DAG Assistant

data ¥
- =E ey
Qutput voltage - V1

& '-'..r'
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DAQ Assistant

k

data
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o

Enable Indexing

Known Resistance - R1

Vi

______ [
Enable Indexing
Replace with Shift Register
Array Palette 3
Create b
Properties
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Run your VI. Enter filename when the filename window
pops up (specify Excel file extension as well). Is the
result what you expected? Why?

Y TEC
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L\ 1}

Change number of measurements to "8" - "y" shown

ROLECH
()
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Run your VI. Check the output file.

Now you want to append multiple rows of readings to
the file for each of the resistance test




Consider adding control to 'append to file'.
Use Ctrl+H to open the help window for detailed
information for any block

Context Help

Write To Spreadsheet File. vi

format {7.3f)
file path (dialog f empty) P new file path (Mot A Pathi..

Known Resistance - R1

append to file? new file:F) -
transpose? (no:F) -

[

120 Assistant | Converts a 20 or 10 amay of strings, signed integers, or double-precision
data 4 numbers to a text sting and writes the string to a new byte stream file or
- Ohms appends the string to an existing file.
o«‘f \ Wire data to the 2D datainput or 1D data input to determine the
e polymorphic instance to use or manually select the instance.
Ohms .
Cetailed heln M
I1.23: [ll
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Context Help

Wnte To Spreadsheet File.wi

format (3.3

file path (dialog if empty)
20 data

10 data

append to file? {new file:F)
transpose? jno:F)

new file path (Mot A Pathi...

Canverts a 2D or 1D amay of strings, signed integers, or double-precision
numbers to a text sting and writes the string to a new byte stream file or
appends the sting to an exsting file.

Wire data to the 2D datainput or 1D data input to detemine the
palymamphic instance to use or manually select the instance.

Detailed helo M

append ti‘:u file? {new filz:F)
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On the front panel, make ‘append to file' to be "true”

ROLECH
()
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Run your VI again. Check the output file.

Is it exactly 10 ('y’) readings per run? Explain
(Modify your VI accordingly)




Sample measurements in Excel.

Data analysis.

‘@ Microsoft Excel - 1kOhm_v01.xls

4 5 8 10 12 14

@_] Ele Edit Wew Insert Format Tools Data  Window Help
NSRS RTE S B S8 s o8] 2] 0% @ @ snat | window 9 |
 Arial -0 - B 7 U|S[E|=HE8 % o0 w B EE SERMUAN - _|
B26 A f
A | B C | D | E H | 1 | 0 [ kK | L | w [ N |
1 | Measurement Resistance |Difference (resolution Example
2 1 986.322 N I
A 986322 S ss 056 6 Measuring resolution
| 4 | 3 965834 -0.976
| 5 | 4 966 322 0488 A A 2 E
| 6 | 5 966 322 0.000 9867
| 7 | ] 966.610 0.4866
| 5 | 7 986.322 -0.488
ER 8 986 322 0.000 986 5
10 | 9 966 810 0488
| 11| 10 966 810 0.000 E
[ 12] 11 986 322 -0.488 S 9853 =
13 12 966 322 0.000 Iy
i \. J 8
|15 =
16| = 09861
17 <
6| «
19
20 9859
[21]
| 22|
| 23 | 9857
| 24]
25
2] ———1
ﬂ 9855 T T T T T T
| 28|
29
| 30

[=5]
—_

=]
a

Measurement

25
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Do error and statistical analyses

Chauvenet’s criterion can be used for “"data rejection”

Make sure to have met objectives of this lab!
(See Lab #1 description)

Write-up of the report: due next Wednesday

Use laboratory report template - available in the website
of our course




