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Experimental setup _  ' - . X ||

PASCO ultrasonic ,f,. -
position detector =

Retort stand
Old and rather
flaccid basketball (!)
I (2ne
Force measuring plate
PASCO USB Windows PC running

datalogger hub CAPSTONE software



Ultrasonic position sensor

; E
=
| Force measuring plate

/.




rching for wireless devices...

@ SPARKlink Air _ Associate

force plate and position
sensor with hub.

It might happen
automatically!

If not, click on the ports
and choose

the sensors from a menu.

About 1kHz appears to be
appropriate for the force plate.
. Too low, and the ball bounce event
may not be captured with many samples.




In CAPSTONE, choose multiple  séweiomosmmmen = © " el e

Ninchester College. April 24th 2017. A. French & A. Chesters

Table and Graph displays. For w5l i
the table, choose
force vs time, accelerationvs = ek e
time, velocity vs time and 1
position vs time. A 0 Y
Record a ball drop (perhaps & R B
three bounces) and then copy = E
and paste the recorded datato =~ —o— e e e
a text file. Save this. pE==SS=SES
You may wish to have a single === M ““““““
table and change the property
(e.g. velocity) vs time before : | Veloiy s ime
copying. \ -
Import the text file data D . W M
(probably tab delimited —i.e. tme/s
with tab spacing between the ) Positon s time
columns) into Excel. <. -
el
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Datalogging Experiment 03: Ball drop (Mechanics)

Winchester College. April 24th 2017. A. French & A. Chesters

Vertical Force |Position |Velocity |Acceleration
Time (s) |(N) (m) (m/fs)  |(m/s?)
0 -5.7 0.12
0.001 -5.24
0.002 -5.26
0.003 -5.24
0.004 -5.54
0.005 -5.56
0.006 -5.65
0.007 -5.73
0.008 -5.46
0.009 -5.27
0.01 -5.32 0.12 0.02
0.011 -5.76
0.012 -5.73
0.013 -5.35
0.014 -5.51
0.015 -5.48
0.016 -5.38
0.017 -5.24
0.018 -5.18
0.019 -5.95
0.02 -5.62 0.12 0.03 0.88
0.021 -5.35
0.022 -5.62
0.023 -5.26
0.024 -5.76
0.025 -5.32
0.026 -5.49
0.027 -5.65
0.028 -6.09
0.029 -5.43
0.03 -5.65 0.12 0.03 0.43
0.031 -5.54
0.032 -5.7
0.033 -4.96
0.034 -5.73
0.035 -5.37
0.036 -4.9
0.037 -5.23
0.038 -5.16
0.039 -5.81
0.04 -5.46 0.12 0.04 0.49
0.041 -5.4
0.042 -5.48
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Velocity vs time

The constant acceleration motion
free-fall phases are much more
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Force /N

Force vs time

-
POt 5

Vertical Force (N) |[Time (s)
-0.08 0

0 0.05
0 0.1
2.05E-04 0.15
-0.16 0.2
-0.03 0.25
-0.22 0.3
4.98E-04 0.35
-0.11 0.4
0.14 0.45
-0.05 0.5
-0.08 0.55
-0.08 0.6
-0.05 0.65
-0.25 0.7
-0.14 0.75
-0.08 0.8
-0.08 0.85
0 0.9
-0.11 0.95
0.16 1
0.22 1.05
-0.16 1.1
0.03 1.15
-0.11 1.2
-0.08 1.25
0.19 1.3
-0.08 1.35
-0.08 1.4

Mass measured using mass balance /kg

0.625

Weight /N
6.13

Perhaps a slight under-reading for Force?




Force vs time
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Force /N

2.355
time /s

-1002.34

Integration of the area under the force vs time graph

during impact should yield the change in momentum
of the ball

Ap:_[234 thzZ%(tnﬂ_tn)(Fnﬂ_'_Fn)
A \

impulse force trapezium area

2.365

By adding the area of trapeziums the impulse
is about 3.78Ns

Time /s |Force /N |Impulse /Ns
2.34 -4.73
2.341 -4.35 -0.00454
2.342 6.33 0.00099
2.343 35.7 0.021015
2.344 72.18 0.05394
2.345 136.89 0.104535
2.346 217.38 |0.177135
2.347 286.87 |0.252125
2.348 380.53 0.3337
2.349 576.45 |0.47849
2.35 627.62 |0.602035
2.351 446.66 0.53714
2.352 260.15 |0.353405
2.353 179.69 |0.21992
2.354 144 .34 0.162015
2.355 112.11 |0.128225
2.356 94.1 0.103105
2.357 70.93 0.082515
2.358 57.7 0.064315
2.359 55.12 0.05641
2.36 43.09 0.049105
2.361 21.7 0.032395
2.362 6.9 0.0143
2.363 -7.08 -9E-05
2.364 -18.42 -0.01275
2.365 -30.85 -0.024635
3.78

Sum total impulse



Velocity vs time
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For the first bounce, the velocity change was about 6.1ms1.

So if the mass was 0.625kg, this means an impulse of 0.625 x 6.1 = 3.8Ns,
which is in agreement to the area under the force vs time graph
for the duration of the bounce.




