Exercise 3.2 Calculating Mechanical Advantage
Objective
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¢ canclusian of this ExRErcise, you will be able to do the folle Wing:

L. Identify the six stimple machines.

2. Calculate the slope, ideal mechani

| cal ddvunlugt: (IMA), actual mechanical advantage (AMA), efhiciency,
deal etfort force. and actual

effort torce of an inclined plane.
3. Calculate the slope, ideal mechanical advant

| : age (IMA), actual mechanical advantage (AMA), load
capacity, and ideal effort force of a wedge. |

f 4. Identity the three classes of levers.
: 5. Calculate I'ht‘-l-dt.‘d‘l mechanical ﬂdvuntage (IMA), actual mechanical advantage (AMA), ideal effort force,
| and actual effort torce of a lever.
6. Calculate the ideal mechanical advantage (IMA), actual mechanical advantage (AMA), ideal effort force,
and actual effort force of a wheel and axle system.
7. Calculate the ideal mechanical advantage (IMA), actual mechanical advantage (AMA), effort rope
4 length, ideal effort force, and actual effort force of a pulley system.
3 | :
g 8. Determine the pitch of a screw thread.
5 9 Calculate the ideal mechanical advantage (IMA), ethciency, ideal effort force, and actual effort force of a screw.
F {
3

Procedure

. Read the section
Engineering textbook.

on mechanical advantage in Chapter 3,"The Mechanical Advantage” in the Principles of

The inclined plane shown in Figure 3-3 is used to move load L a vertical distance h. The acm}a\

¢ effort force that is required to move the load up the inclined surface is 50 }b. Complete the f‘i}\\owmg
e e‘n;rthe values L = 100 1b; 0 = 25°, and h = 42 in. Show your math work in the spaces provided.
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FIGURE 3-3 An inclined plane.

1. Calculate the length, s, of the inclined plane’s slope.
(w(15)= 4 42 -
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2. Calculate the ideal mechanical adyan e (IMA) of the inclined plane.

(MA=} = 1
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. ¢ table shown in F ' -
Use the information provided to calclﬁ:z ?h‘l contains data that describe four inclined planes, A, B,C,and D -
math work in the PRoss prbivided € missing data for each of the four inclined planes. Show 1your i
L fi i {

w:';gt Slope Inclined | Inclined | ‘i

g
-
i}

: :
B 3
. T
: f
| e
FIGURE 3-4 A table of inclined planes. %i
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Problem 3.3 A hydraulic-powered log splitter, like the one shown in Figure 3-5A, is used to cut large logs

in half. A wedge, located on one end of the device, provides the cutting action. The shape of the wedge is an
isosceles !!'idnglc that is 6 in. thick by 12 in. wide. An actual effort force of 300 1b is required to split a log. The
cutting action of the wedge is 80% efhcient. Use this information to answer the following questions. Show your

math work in the spaces pf’{‘l\"ldt‘d. S |

\ |

Jiey A L
L | :‘# /:: _:E‘!A:,"j(

-
= LR

I DI TSR IS e UNIR VTR T WIRSR FTRR@S Oy CRgiReering Workbook 1 the ade T‘.? THE

= iStockphoto.coh/genekrebs
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FIGURE 3-5 (A) Log splitter and (B) wedge profile. . i 1%
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L. What is the slope length (s) on either side of the wedge? a4 \L\L\ % {L
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What is the a tual mech

At al advantage (AMA) of the Wﬂdﬂﬁ?
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'Womuch resistance daid Vae
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> It friction | il | | :
FHOTLIS not a consideration, what would the ideal effort force (E,) need to be to split the log? ;{
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Problem 3. svera X V and 7 in B | =
bty .3 4 . ‘I X u.l.*.u X, Y.'aml / In I-lgur_*u 3-6 represent three different lever systems. Identify which of these g‘%
ever systems is described in each of the statements below. Write the answers and justification for each 22
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FIGURE 3-6 [Lever systems X, Y, and Z. '_:é%
I. This system represents a class of lever that always has a mechanical disadvantage. 27;
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Explain your selection. !
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2. This represent

s a class of lever that always has a mechanical advantage.
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Explain your selection. | |
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3. This is an example of a first .« lass lever.
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Explain yvour selection.
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4. This is an example of a second-class lever.
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Explain your selection.
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5. This is an example of a third-class lever.
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Explain your selection.
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Problem 3.5 The lever in Figure 3-7 has an efhiciency of 75%.
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The load on the lever is 150 Ib. Use this information to answer the | /_,_2,8?5 & o
following questions. Show your math work in the spaces provided. =
Load S
1. Figure 3-7 is an example of what class of lever? @ =
s
Effort E
Q
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FIGURE 3-7 A lever.

IMA = -

3. What is the actual mechanical advantage (AMA) of this system? A M A \ 'V\bif\'i 3 S
 IMA
AMA = 1V

4. What is the ideal effort force (E,) that would be needed to move the lever in the absence of friction?

E = V¥ 1-BOS i = \SL
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