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The machine part in Fig. (a) consists of a steel hemisphere jomned to an alummium cylinder into which a hole has
bean drilled. Determine the location of the center of mass. The mass densities for aluminum and steel are 2700
kg/m3 and 7850 kg/m3, respectively.
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N Fig. (b

By symmetry, we note that £ = =0 . [ the machine part were homogeneous, its center of mass would coincide with the
cemtrond of the enclosing velume, and v could be determined using the method of composite volumes
Becauss the machine pari 15 not homogeneous, 1 must be determined by the method of composite bodies.
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The part is composed of the four bodies shown in Fig, ; the aluminum cvlinder 1, plus the steel hemisphere 2, minus the
aluminum cylinder 3, minus the aluminum cone 4. Because each of these bodies 15 homogeneons, each center of mass coincides
with the centroid of the enclosing volume.
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m = pV = pwR*h = 2700 % w % (0.030)*(0.100) = 0.7634 kg

Aluminum Cylinder 1
_ .
111
= S0 mim [by r:.rmmﬂryl

my, = I:l] 7634)[50] = 38.17 kg.mm

Zn
m = pV = anﬁ = 1350—(1} 030} = 0.4439 kg

Steel Hemisphere 2 //’
3

5 }.z___in—--fam —11.25mm

Seel my» = (0.4439)(—11.25) = —4.994 kg mm

Aluminuan Cylinder 3 (b0 be subtracted)
m=—pV = —prR*h = —2700w(0 0125)%[0.050] = —0 NR62T kp
SR . ¥ =75 mm |By svmmetry]

@ s

T mys=(-0006627)(75) = -+.970 kg.mm

Aluanamim
Mlmfnum Cune 4 (v be subitructied)
m = —pV = —poR*h = 2700~ [0, 0125]*(0.020} = —0. 008 836kg
’”"I_L 3 3 : :
11.1 7
¥q = 30+ p (20) — 45 mm
-tlmrunum
sk my, - (~0.008826)(45) - —0.3976kg mm
Therefore, the coordinetes of the mass
Zm = [0. 7634 + 0. +439 — 0. 06627 — 0.00B03¢] - 1. 1322 kg cenfer af the mackhineg parf are
Em_yi - [38 17 - 4.994 - 4.970-0.3976] = 27.81kgmm 3 _5 _ g y— 2™ _[2700) .4 6 mm
rm 1. 1322
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