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SI: Pa(N.m), Mpa (N.mm)
MKS: kg/cm?

USCS: psi (Ib.in), ksi (kIb.in)
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Multiplication

Prefix Word Prefix Symbol Factor

tera T 10°°

giga G 10°

mega M 108

kilo k 10°

milli m 107

micro Jz 10°

nano 1 10”

pico P 10"




Quantity USCS to SI SIto USCS
Length 1 in=25.400 mm I1m=39371n
1 ft=0.3048 Ilm=23.281ft
Area 1 in* = 645.2 mm’ 1 mm?® = 1.550(107) in’
1 ft' = 0.0929 m? 1 m’=10.76 ft’
Volume 1in* =16.39(10°) mm’ 1 mm® = 61.02(10%) in’

Area Moment of Inertia
Mass

Force
Moment
Force per unit length

Pressure: Stress

Work: Energy
Power

1f=0.028 m’
1in*=0.4162(10°) mm*
1 slug=14.59 kg
1lb=4448 N

1 kip = 4.448 KN
1in-lb=0.1130 N-m
1 fi-lb=1.356 N-m

1 1b/ft=14.59 N/

1 psi =6.895 kPa

1 ksi = 6.895 MPa

1 1b/ft* = 47.88 Pa

11b.ft=1.3567

11lbft/s=1.356 W
lhp=7457W

1m’=35.311ft

1 m*=2.402(10%) in*
1 kg =0.06852 slugs
1N=022481b

1 kKN = 0.2248 kip

1 N-m = 8.851 in-1b

1 N-m = 0.7376 ft-1b
1 N/m = 0.06852 Ib/ft
1 kPa = 0.1450 psi

1 MPa = 0.1450 ksi

1 kPa = 20.89 1b/fi?

17=0.7376 1b.ft
1 W=0.7376 1b.ft/s
1 kW=1.341hp
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Type of Support Reactions Comments

Only downward translation 1s prevented.

f E J: Hence the reaction force 15 upward.

2
E R Translation in the horizontal and vertical
directions 1s prevented. Hence the reac-

R, tion forces R, and R, can be in the direc-
R,

Roller on smooth surface

Smooth pin tions shown, or opposite.

X
5 Beside translation in the horizontal and
S R, —'Ii'*j } veﬂi-_:al directions, rotation about _the z
M. axis 1s prevented. Hence the reactions R,
o and R, and M can be in the directions
shown, or opposite.

Fixed support



Tspe of Support

Reactions

Comments

7

Reoeller in smooth slot

Smooth slot

Translation perpendicular to slot 1s pre-
vented. The reaction force R can be in
the direction shown. or opposite.

Translation 1 all directions 1s prevented.
The reaction forces can be i the direc-
tions shown. or opposite.

Except for rotation about the hinge axis,
translation and rotation are prevented in
all directions. Hence the reaction forces
and moments can be in the directions
shown, or opposite.

Translation and rotation are prevented in
all directions, except in the direction of
the shaft axis. Hence the reaction forces
and moments can be in the directions
shown, or opposite.

Translation in the - direction

and rotation about any axis are pre-
vented. Hence the reaction force R. and
reaction moments can be in the
directions shown. or opposite. Transla-
tion in the x direction into the slot 15 pre-
vented but not out of 1t. Hence the
reaction force R, should be in the direc-

tion shown.
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Second Area Moments

Shapes® Areas of Inertia
Trapezoid 4 = h(a+b) ;?j(a:+4ab+bl)
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Centroids
50,500
yp, = =——— =459 mm
Ve A; YeA; e 1100
Section (mm) (mm?) (mm°)
1 30 60 x 10 =600 18.000
2 65 50x 10=500 32.500
Total 1100 50.500
Area moment of inertia
1 3 2
dz, = Ye—) c; Izr.z,- = Eafbr' Iz,.zr. +A1'dzj
(mm) (mm*) (mm*)
15.9 10x 60°/12=180% 10° 331.7x 10°
19.1 50x10°/12=42%10° 186.6 x 10°

I,, = (331.7+186.6)(107) = 518.3(10°) mm"
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