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FIGURE 1-1 (a) Hand-held power drill (b) Cutaway view of a
hand drill



FIGURE 1—2 Chain saw
(Shutterstock)
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FIGURE 1-3 Closed end mailer for the printing industry
Created by Edward M. Vavrek for The Lettershop Group, Leeks, UK
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(b) Interior of lower shaft showing raker and clamshell

a) Overall view of shaft and rake



(¢} Upper structure and lift system (d) Drive system for clamshell and raker li

FIGURE 1-4 Raker and clamshell for a deep rock tunnel connector pumping station
Created by Edward M. Vavrek for Fairfield Service Company, Michigan City, IN|
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FIGURE 1-5 Construction
crane on a building site

(Shutterstock )|
FIGURE 1-6 Construction
backhoe and front-end loader

(Shutterstock)




LB IS il s
___qu&u:\é C)S-«Ix tj.‘Sc O Mc@#&cd} Jﬁ%c(u&bj QY}\A&AM@J&CUS) QﬁJJquJﬂS‘ﬂ

FIGURE 1-7 Corn harvester on a
farm

(Shutterstock)
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FIGURE 1-8 Heavy duty tractor
for farm, highway construction,
and commercial applications
iIChitterctocl)
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FIGURE 1-9 Aircraft showing open
door and steps

(Shutterstock)

FIGURE 1-10 Landing gear for a
large aircraft
(Shutterstock)
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B Start by placing the gears, keys, spacers, and
bearings on their respective shafts.

B  Then insert shaft 1 into its bearing seat on the
left side of the housing.

B [Insert the left end of shaft 2 into its bearing seat
while engaging the teeth of gears A and B.

B [Install the center bearing support to provide sup-
port for the bearing at the right side of shaft 1.

B Install shaft 3 by placing its left bearing into the
seat on the center bearing support while engag-
ing gears C and D.

B [nstall the right side cover for the housing while
placing the final two bearings in their seats.

B Ensure careful alignment of the shafts.
B Place gear lubricant in the lower part of the
housing.



Ball bearing
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FIGURE 1-12 Conceptual design for a speed reducer
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Figure 19 Steel specimens—original, with
load, and at failure.
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Estimates for s,,; and s,

Sys = 5§42 = 0.50 s, = yield strength in shear
sus = 0,755, = ultimate strength in shear
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L = length of indentation along its long axis

C, = correction factor related to the shape of the
indenter, ideally 0.070279 5
P = load HK :14.2F



Initial
shape

L-L,
B

hf— ho
h,

Axial strain = €,

Lateral strain =

Poisson’s ratio = e—" =v
a

TABLE 2-1 Approximate Values of Poisson's Ratio, v

Concrete 0.10-0.25
Glass 0.24
Ductile iron 027
(Gray cast iron 0.21
Plastics 0.20-040
Carbon and alloy steel 0.29
Stainless steel (18-8) 0.30
Titanium 030

Aluminum (most alloys)
Brass

Copper

ainc

Phosphor bronze
Magnesium

Lead

Rubber, elastomers

0.3:
0.3:
0.3:
0.3:
0.3:
0.3
0.4
~0.3

:EL

Notes: Values are approximate and vary somewhat with specific composition. Rubber and elsstomers approach a limiting value of 0.50.



A _ B c
Minor foad FO Minor load Fo Minor foad F0

plus
* Major load F1 = Total load F

%

JsS)y (A GllaJl (bl (1-50) JSi

HR=E -e¢ (1-43)

FO = preliminary minor load in kgf

F1 = additional major load in kgf

F = total load in kgf

e = permanent increase in depth of penetration due to major
load F1 measured in units of 0.002 mm

E = a constant depending on form of indenter: 100 units for
diamond indenter, 130 units for steel ball indenter

HR = Rockwell hardness number

D = diameter of steel ball
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Minor Load Major Load Total Load
Value of
FO F1 F E
kgf kgf kgf
60 100

D = diameter of steel ball

“ Diamond cone 10 50

B | 1/16" steel ball 10 90 100 130
Diamond cone 10 140 150 100
“ Diamond cone 10 90 100 100
- B 1/8" steel ball 10 90 100 130
- F 1/16" steel ball 10 50 60 130
e | 1/16" steel ball 10 140 150 130
W 1/8" steel ball 10 50 60 130
- k] 1/8" steel ball 10 140 150 130
1/4" steel ball 10 50 60 130
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