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2.13 Reactive forces for an unloaded beam

Task

How is the weight of a beam distributed on its supports?

The load pressures on an unloaded beam are determined with

1. symmetrical and

2. unsymmetrical beam suspension.

Use the space below for your own notes.
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Material

Material from "TESS advanced Physics Set Mechanics 1, ME-1" (Order No. 15271-88)

Position No. | Material Order No. | Quantity
1 Support base, variable 1
2 Support rod with hole, stainless steel, 100 mm 2
2 Support rod, splitin 2 rods, / = 600 mm 3
3 Bosshead 2
4 Lever 1
5 Spring balance, transparent, 1 N 1
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5 Spring balance, transparent, 2 N 03065-03 1

6 Spring balance holder for transparent Spring balances | 03065-20 2

7 Fish line, inreel, d =0.7 mm, 20 m 02089-00 30 cm

Additional
Material

Scissors 1

Material required for the experiment

Setup
e  First screw the split support rods together (Fig. 1). Connect the two halves of the support base with the 60 cm
support rod and tighten the locking levers (Fig. 2). Set the two 60 cm support rods into the support base halves,
tighten them with the locking screws (Fig. 3).

Fig. 1
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Fig. 2 Fig. 3

¢ Insert the spring balance holders into the short rods (Fig. 4). Fix the bosshead at the 60 cm support rod and
clamp the short support rod in the bosshead. Clamp the two spring balances into place and adjust them to zero

by using the adjustment screw (Fig. 5).

Fig. 4 t- Fig. 5

¢ Make two loops out of fish line, (thread length of each 10 cm), hang them on the hook of the spring balances
(Fig. 6) and slip them over the ends of the beam (Fig. 7).
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Fig. 7

Fig. 6
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¢ Move the two base halves so that both loops on the spring balances hang perpendicularly at the right and left 10
marks on the beam. Adjust the spring balances with the bossheads so that the beam hangs horizontally (Fig. 8).

Fig. 8
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Action
e Be sure, that the beam is horizontal before each measurement.
¢ Slip the loops from the outer ends to the marking pins that you are using.
¢ Adjust the support base halves so that the spring balances and thread loops are perpendicular (Fig. 9).

Fig. 9

¢ Read both spring balances when the loops on both sides are on the 10 marks. Record the forces Fiand Fzin
Table 1 on the Results page. In Fig. 10 it is shown how to name the forces.

¢ Move the loops (and the support base halves) one after another to the 6 and 3 marks (Fig. 11), read both spring
balances and record the measured values in Table 1.
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ig. 10 - Fig. 11

¢ Determine the weight (force) Fs of the beam with the 2 N spring balance (Fig. 12) and record the value in the
input box above Table 1 on the Results page.

-g 12

e Return the beam to its original position (10 mark) and set the right spring balance in succession at the 8, 6, 4,
2 and 0 marks (Fig. 13). Read the two spring balances at each location and record the forces Fiand F2in Table
2 on the Results page.

- Fig. 13
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Results

Weight (force) of the beam Fe = I:I N

Table 1
Mark No. . .
Mie Mri FiinN Frin N Fiotin N F,/F
10 10
6 6
3 3
Table 2
Mark No. . . .
™ M. F1inN F.inN Fiot in N F1/F;
10 8
10 6
10 4
10 2
10 0

Evaluation

Question 1:
Calculate the sum of the forces Feot.in both tables (Results page) using Fit. = F1+ F2and complete the tables.

Question 2:
Compare the obtained values for Fit. with the weight (force) of the beam Fs. What do you notice?
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Question 3:
Compute the Fi/F2- ratio for both tables (Results page) and record the resulting values in the tables, too.

Question 4:
Compare the Fi/F2- ratio with the numbers of the divisions (Mieand Mr). Do you notice anything?
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Question 5:
Can you state a (physical) dimension instead of the division numbers, which corresponds to them?

Question 6:
What is the importance of the middle of the beam? What does it represent physically?

Question 7
Draw the forces on the beams

e for the measurement (2) in Table 1 in the first Scribble field
¢ and for the measurement (5) in Table 2 in the second Scribble field.
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Question 8:
In this experiment the beam is hung on two threads. Do the forces or their directions change, when the beam is resting
instead on two supports at the respective divisions?




