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ENGR 244 (Mechanics of Materials)

Lab No. 5: DEFLECTION OF BEAMS
DATA SHEET

Stadent Name: LC(Uan ';?” ( °n~N0“ Student ID;__ 92 507 Lab Group: A?

J

Dimensions BRASS STEEL ALUMINUM
Span Length, L. (mm) 455 455 455
Width, w (mm) i4.10 \q,28 9. 93
Height, h (mm) 19.7% 12.77 (2. (6
DEFLECTION OF BEAM, 8 (mm)
Applied BRASS STEEL ALUMINUM
Load atx=1L/2 atx=L/4 | atx=L/2 | atx=L/4| atx=L/2 atx=L/4
2 200N | ~1.¢7 1z [ oz | —ost [P a0 | -3l
405 400 N -2.90 - 2.a5 22 ~0.al .64 ~ 2,51
600 N - 4,60 ~ 2,34 63 _o00 |~z P -5.47 | -3
g% 800N -4.47 -4.50 B <2.6g ~1.€7 S 9 93 -4.%€
fo! 1000N | _p -5.67 |-z ~2.25 -q02 | “6.
PART 2

Beam Material: Braus

_, Beamwidth=_18.97 mm, height h=_3-2% mm

DEFLECTION OF BEAM, 3 (mm)
Applied B) Cantilever Beam, L= X580 _mm
Load atx=L atx=L/2

100 gm -1.27 -0.47

200 gm - .68 -0.9!

300 gm - 3,85 =130

400 gm —§.ile - \.7C

300 gm ~ 6.4l ~2.00
Analysis & Discussion: Follow the instructions given on page # 21 of your lab manual.
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The experimental deflections when compared to the theoretical values obtained by the theoretical
equations were accurate in some cases and not very accurate in other situations. As mentioned earlier
the accuracies varied depending on the material and the beam configuration. However, another possible
reason that some of the experimental values did not match the values obtained using the theoretical
equations could be due to the deflection measurements obtained by the deflection gauges. Perhaps
some of the changes in deflection measurements were too small for the gauges to read, resulting in a
larger percent error.

Referring to tables 12 and 13 below it can be seen that the elastic modulus of steel and aluminum
for the simply supported beam are relatively accurate when compared to the published values. The
simply supported brass beam on the other hand had a very large percent error for both the mid-span
and quarter span, as well as in part B for the cantilever beam set up. In both the simply supported and
cantilever beam position, brass had a percent error above 29%, however the simply supported set-up
was more accurate. Therefore it can be concluded that the material being tested, the position where
deflection readings are taken from and the beam configuration, all factor in the accuracy of the results.
By looking at our results we have determined that a simply supported steel beam using the pump
loading machine yielded the most accurate results. A simply supported aluminum beam yields the
second most accurate results, and brass in both simply supported and the cantilever beam set-up
yielded the least accurate results.

To see the actual experimental and theoretical elastic modulus values used to obtain the percent
errors seen in tables 12 and 13 refer to tables 6 and 8 which can be found on pages 6 and 7.

| - ‘%rro.r _ %Error
Position  —— e - e T - (= R, Tt
| Exp. | Theor. | Brass | Exp. | Theor. | Steel | Exp. | Theor. | Aluminum
/2 | 74.00 | 105.00 177.92 | 200.00 60.01
/4 | 7334 | 105.00 [130:45% | 178.79 | 200.00 56.39

Position — _ 5
Experimental _ Theoretical
L 5 73.72 105
L/2 67.72 105

Knowing how much certain materials will deflect depending on the load is extremely important,
especially when constructing buildings. The material that deflects the least under greater loads is the
best choice since it will reduce the chances of a building or structure from collapsing. By looking at figure
1 on page 6 we can see that steel deflects the least under the given loads when compared to brass and
aluminum. Therefore steel would be the best material of the three materials tested to form the
structure of a building.

12|Page




Conclusion and Discussion: é

By looking at the tables below we can see that the percent error of the deflections varies greatly by
the material being tested and also vary slightly based on the location on the beam where the deflection
readings were taken. By comparing the percent errors for the deflection of brass in part A and part B we
can see the lowest percent error is 39.05% which is not very accurate. However, by comparing these
percent errors we can observe that the values for the deflections are generally more accurate for brass
on the simply-supported beam of part A than the cantilever beam of part B.

The deflections for steel and aluminum are more accurate as you can see in table #10, the percent
errors for steel and aluminum are between 4% - 16%, which is fairly accurate when compared to brass.
It is also worth mentioning that the percent errors for each material are greater at the quarter-span
than at the mid-span of the beam. This could be due to the fact that a greater deflection occurs at the
center of the beam than at the quarter-span, therefore a more accurate reading of the actual deflection
of the beam due to the load is acquired. It can therefore be stated that the material being tested and
the position of where the deflection readings are taken from affect the accuracy of the results. The
material, beam configuration and load machine that yielded the most accurate results, was a simply-
supported steel beam with deflection readings taken at mid-span. This can be seen by looking at Table
#10 below, under the steel mid-span column.

To see the actual experimental and theoretical deflection values used to obtained the percent errors
seen in tables 10 and 11 refer to tables 5 and 8 respectively, which can be found on pages 5 and 7.

Load Applied (N) e SLES B B Al num
| _Quarter-Span_| Mid-Span | Quarter-Span | Mid-Span | Quarter-Span _
200 45.22% 42.92% 10.60% 4.09% 18.83% 19.17%
400 39.47% 42.64% 11.34% 11.65% 16.66% 63.63%
600 41.21% 42.92% 12.74% 13.97% 16.29% 16.58%
800 41.69% 43.35% 13.45% 15.14% 15.84% 16.22%
1000 41.94% 43,99% 13.98% 15.27% 15.63% 16.36%

Applied Load {N) T s
0.981 48.59% 63.13%
1.962 45.34% 57.92%
2.943 39.19% 51.56%
3.924 40.46% 52.71%
4.905 39.05% 50.63%

11|Page
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