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EXAMPLE | 9.9

Locate the centroid of the wire shown in Fig. 9-16a.

SOLUTION

Composite Parts. The wire is divided into three segments as shown
in Fig. 9-16b.

Moment Arms. The location of the centroid for each segment is
determined and indicated in the figure. In particular, the centroid of
segment @ is determined either by integration or by using the table
on the inside back cover.

Summations. For convenience, the calculations can be tabulated as

follows:

Segment L (mm) X¥(mm) y(mm) 7 (mm) ¥L (mm?) ¥L (mm?) ZL (mm?)
1 7(60) = 188.5 60 —38.2 0 11 310 7200 0
2 40 0 20 0 0 800 0
3 20 0 40 —10 0 800 —200

3L = 2485 3XL = 11310 3yL = —5600 37L = =200
Thus,
X = 23L = 11310 = 455 mm Ans.
3L 248.5

3L _ 5600 p
YTSL T 485 . o0mm "
__XZL _ —200 _

= SL 2485 0.805 mm Ans.

(a) (b)
Fig. 9-16




SAMPLE PROBLEM 5/6
Locate the centroid of the shaded area.

Solufion. The composite area is divided into the four elementary shapes
shown in the lower figure. The centroid locations of all these shapes may be ob-
tained from Table D/3. Note that the areas of the “holes” (parts 3 and 4) are
taken as negative in the following table:

A = y xA JA

PART in2 in. in. in.? in.?
1 120 6 5 720 600

2 30 14 10/3 420 100

3 —14.14 6 1.273 —84.8 —18

4 —8 12 4 —96 —32
TOTALS 127.9 959 650
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The area counterparts to Eqs. 5/7 are now applied and yield

_ 3aAz - 959 _ ..

’X— _EA | X= 1279 7.50 in. Ans.
_ s4y _

’Y=—y Y=-255 _508in. e

TA 127.9



SAMPLE PROBLEM 5/8

Locate the center of mass of the bracket-and-shaft combination. The verti-
cal face is made from sheet metal which has a mass of 25 kg/m?Z. The material of
the horizontal base has a mass of 40 kg/m®, and the steel shaft has a density of
7.83 Mg/m®.

Solution. The composite body may be considered to be composed of the five el-
ements shown in the lower portion of the illustration. The triangular part will be
taken as a negative mass. For the reference axes indicated it is clear by symme-
try that the x-coordinate of the center of mass is zero.

The mass m of each part is easgily calculated and should need no further ex-
planation. For Part 1 we have from Sample Problem 5/3

_  4r  4(50)

Z—E—W—Q‘]_Qmm
For Part 3 we see from Sample Problem 5/2 that the centroid of the triangular
mass is one-third of its altitude above its base. Measurement from the coordinate
axes becomes

z=—[150 — 25 — %(75)] = —100 mm
The y- and z-coordinates to the mass centers of the remaining parts should be ev-

ident by ingpection. The terms involved in applying Eqs. 5/7 are best handled in
the form of a table as follows:

m y z my mz
PART kg mm mm kg-m kg-mm
1 0.098 0 212 0 2.08
2 0.562 0 —75.0 0 —42.19
3 —0.094 0 —100.0 0 9.38
4 0.600 50.0 —150.0 30.0 —90.00
5 1.476 75.0 0 110.7 0
TOTALS 2.642 140.7 —120.73
Equations 5/7 are now applied and the results are
- Imy - _ 140.7 _
= _ Imz - _ —120.73 _
’Z = _Em I Z = 5640 45.7 mm Ans.

Dimensions in millimeters

@&
o>



ol i 1)) S j0 00l o0lo lid s owdid 35 0 =) (g3 a3

il
£

Aaled i [V 9V LISl j0 oald ool lis malaw ghaw 35 00 =Y (3 a3

Dimensions in millimeters

) S ) J&



ol dloyl UKo (510 )5 (o 00 SO ailgil glel o Al oo bgyoee S g ailginl S Joles § S 50 ool ooly Lis ez -Y 1 el
Alo ) 05 e e i 35 50 il 7.8 Mg/M? 52,7 Mg/M?® s 5 4y by 50 g ailginl JEs ST .ol

Sl (3390



