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Fused-Silica Thermal Expansion

Thermal Expansion as & Function of Temperature

Expansion Expansivity Expansion Bapansivity
I ALilog o I ALy «

86 X -1 X - 0,70 % 1058 320 K 10 X 1wt + 0.53 X 105K

20 = Tex - 0,61 340 2444 0.56
100 - 13 - (.53 360 36 .58
110 - 18 - 0.46 380 74 0.60
120 - 22,5 - 0.38 400 59,5 0.61
130 - 26 - 0.31 420 72 0.62
140 « 2844 - D.24 440 8s 0.63
150 - 30,5 -0.17 460 97 0.63
160 -32 -0.10 480 1o 0.63
170 - 32, - 0.04 500 122 0.63
180 -2 +0.02 520 135 0.62
190 «32 0.08 560 159 0.61
200 - 31 0.13 600 183 0,59
210 “ 29,4 019 640 206 0.56
220 « 27 0.23 680 228 0.54
230 ~ 25 .28 20 249 (.51
240 « 22 032 60 U8 0.49
250 - 18,5 0.36 800 288 0.47
260 - 14 0.39 840 307 0.4
273 ~9 0.43 880 3% 0.42
286 -6 (.45 Q20 340 0.40
293 g .48 960 356 038
298 + g 0.49 1000 a7 0.37

This SRM is available as 2 rod 6.4 mm (14 in) in diameter; L1 s §1 o (2 in) long, 12 is 102 man (4 in) long, and L3 is 152 mm
{6 in} Jong. The rods that make op this SRM were obtained ns 4 single drawing from an ingot of fused silion, at loast §9.8 wi.
percent pure. These rods have already boen annealed by soaking «t 1373 K for 7 hours and cooling to 1173 K at 12 K per hous,

The above values of expansion wad expansivity were culeulated from a least squares fit to expansivity measurcments made on five
speciments. Linear interpalation can be used between tabulated values without introducing » significant error. The expansion of this
miterial may be wltered, however, if the material is heated to temperatures above 1020 K. A description of the experimental muthed,
fitting procedure, and cstimate of uacertiinties is given on the back of this certificate.
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Technical measurarmenis and gvaluation of data Teading 1o certification were pecformed by R.K. Kitby and T.A, Haha,

Thes technical and support aspects involved in the origing] preparation, certification, and issuance of this Standard Referencoe Mate
werg coordinsted through the Stamlurd Reference Materials Propram by R.E. Michaclis, Revigion of this centificate and issus
of the Standard Reference Muerial was courdinated through the Standard Reference Materials Program by J.C. Colhert,

PROCEDURE

The apparstus used for the expansion measurements was & Fizean interferomcier with a l-em spocimen fength,  Above 1o
tempesature, the missuremonts were made with the interferometer in & controlled atmosphere furnace using a Pt vs Pt-10 %
thermoenuple. Below coom lemperature, 4 cryostal opemting with liguid nitrogen was used with a platinum resistance thermome
The green spectral line of a mercury Hght source wis used 1o produce the interference fringes. Fringe motion was measured ¥
» filaranicrometer eyepisce. Bach fest spectmen was made by fastening three f-om pieoes of the SRM rod in holes deitled thre:
& thin fused-silica ring. A small amount of a thin shurey of fussd-silics coment was used 10 fasten the rods in the rng. With
uncartaintivs of temperstire and Fringe measuraments, the sxpansivity was determined with an uncortsinty of & 0.0% X 109/K.

Values of expansivity wers caleolated betwess squilibium twmpetatiices, and corroctions * were made for the finile temperat
differonces, The tests on the § specimens indicated that no gross differences existed, and that the sxpansion is reversible if
enpersiure doos ot exceed 1050 K. All of the dats were pooled and the following thicd-onder polysomial was obtsined by
method of least squares using an Omnitab routine:

aX 100K = -L417 + 9.581 X 107 T -5.991 X 106 12
15642 X 10% 1% 6,666 X 10°% (1-30032
+2,2128 X 107 {T-300) 2{T+600)
+1.013 X 10% (17002
8.37 3 10F (1100 20T + 14009

where the nowtion {3, means that the term is zero when the guantity in the parentheses is negative. The standard devigtion of 1
fit 3 0.026 with 169 data points.  This cqustion and itx integeal weee used 1o caloulate the tabulated values of expansivily 2
cxpansion. A standard deviation of 6 X 10 was caleulated for the expansion values.
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