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TABLE 13-1 Coeefficlents of Expanslon, near 20°C

CoefMicleni of Linear CoefMiekent of Yolume

Material Expansiun, e ()" Expansisn, # (C) "
Solids
Admminum 5 =10k 75 ® W
Brass 19 % 107" 56 1W0°*
Cuopper 17T = 10°F 50 x 107"
Gold 14 = 107" 42 = W
Iron or weel e 15 = Wt
Lead 29 % 107" ET = I0°*®
Glass (Pyrex™) Ix it 0w Wt
Gilass {ordinary) ox 10t e wt
Cuariz 04 = 10" B
Cionerete and brick =12 ® 107" P A T
Marbbe 14-35 = 107" 4-10 ® W*
Liarias
Ciasading e [
Mercury E T
Ethyl alcohal 1100 = po®
Glveerin S0 = 1"
Water 210 = Wt
rases
Air (and most other gases
al almuspheric pressuns) 3400 = 10
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The values of o for varous matersads o 2000 are listed o Tohle 131, Actu-
ally, o does vary slightly with temperature (which is why thermometers made of

different matenials do nod agree preciscly). However, it the temperatune range is

mol o great, the variation can usually ke ignored,

SOV IRl Bridge expansion. The sieel bed of a suspension bridge
i AW m lomg ol 26000, I the extremes of emperaturg 1o which i might be
cxposed are —MPC o +40°C, how much will it contract and expand?
APPROACH We assume the bridge bed will expand and contract linearly with
lempenilure, is l.:i\'q'n h-],' ]‘.4.]. 1 3=1it,
SOLUTION From Table 13-1, we find thot o = 12 = 10757 for steel
The increase in leagth when B0 s al 40°C will be

Al = ol AT = {12 % 107°/CW BN m){40°C — 20°C) = 4.8 % 1077 m,
or 4.8 cm, When the temperature decreases o —300C, AT = =51, Then

AL = (12 = W0FCHN200m ) 507 = —12.0 = 107" m,

of @ decrease in length of 12 em. The tolal range the expansion joints st
accommadiate s 12cm + d8em = | Tem.

COMCEPTUAL EXAMPLE 13-4 | Do holes expand or contract? [ vou

heat 3 thin, circulor :ri.r||!|; {Fig. 1A= 10} i the oven, does the ring': has e gel
lwrger or smaller?

RESPOMNSE You might guess that the metal expands into the hole, making the
hole smaller, But it s not so, Tmagine the ring s solid, ke a coin (Fig 13- 100b).
Dirow o circle om it with o pen as shown, When the metal expands, the material
imside the circle will cxpand along with the rest of the metal: so the eirele
expands, Culling the metal where the cirgle is makes clear 1o us that the hole
increases in diameter.
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