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T tenerature 

r,(T9 ) consat depei t ot reference June-
tio t rature 

subscript denote Initial ene rature 
'alo~e~slnh. 

At the present tise tndeteod term In the equs-
tico is o.e to .eesate for de-creAse sensor 
output caneed In-. efeece-Jct 
tenperature This teem -a be Ospirically drter-
sined using aoy, Mn-s radiant beating durscr by 

onltoei the rate of chance of the refereace 
unctio tperatuv. The additcn o this Orn 

ha, redced th iosc-arac fro, h. percet to 
15 percest in laboratory teto. *estn co.dut 
outsIde or a rdlant Ieatin facility shoid sin-
ulate rentry-eavlrdogros conditions to lintaln 
the validity of this Calibration shen applied to 
heat-shield reasurencrte. 

Presko 

Thre r sensr ca he albrted usig a 
stadard dds-eigh testing fllity. The 
validity of this calibratio = st be substantiated 
sint the 'pressure tae In silated reentry 

rviroaaeial cOaddituona. 

CAnsd Abiation 

fhe char and ahlatio sensor, are cllibramed r 
plotti h so e lenth Aainst ygdioativic. 
add radioactivity satilst instrineat output. lac 
a- is cut into 1. eu seeats. ich a-
chreked for mfo-ity if rafioiote. The seg-
rents Are than placed in their original order and 
sounte on pilatfodn hving the requlred sIeld-
use Aeseetry While monitoring i-c oitpuit contln-
u Vusly, aet, ened , resoltig Iaser-se are 
Is. or di.acre te Step f tls (i.5 nV per step) 
sith ach itep reresnting r-al of a o 
-cn of ratlo ctivly. A snooth c-e of dis. 
tancee platted against voltage ca he obtaine dnby 
etreplati .. p. The sen.rs can he 

ce crdOn imglated rentry conditios generated 
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Cenrally, this rror represents less than 
0.040 inch (2 percont) for a 3oo cout-er-c­
dea. 2-inch-og sensor. The error resulting 
frt .-- fon distrib loo of rediolistce is 
approitly 3 ercnt. y total iyst e-r 
is 5 percw ote $ot.etetorlees total 

sor. if., ic Testier 

t qual catt testin of these 
shouild be desiinec alth cad specific puroses In 
mind First, tO detaneine the Adroodetion of tng 
celibratloo cure of the soensorcaned Ofythe r­
entry deenroon-nt (efets of nhar. ovidation. 
tpraaurv etc-h and seco, to telst a 
sufficient quantity of exrerimnetal dItw ith 
thich to cypress the manurcr.o paraneters is 
teers or reantoy condliclos. Since the mL.-I 
value of the rntry variables tLh can be ex­
pecteo to lnfuence the ensor (urfce Iepes-­
tore heaticg rite. nthalpy. sheer, aldaye 
pArtial cresaure) ccu at differn real tines. 
In I. possIble to a seenel different types at 
est facilties for reetry stiletins heting. 

In particular, three facilities lend ineselves 
very sU to gee-atil or acceptable evr­
r ntal coditions for ecajuatioc of heat shield­
senor. The ar plasn si-Jet. onantetlen 
t.ors and los-pessure oke-has chnera. 
Table I lists 2kc 'teat' poInts obaie fe tis 
cohintion or fsilitles. th baerof test 
polnt reuired to rovide suf.i-c dat for 
ar tr antalysi of the n or. is deerneed 

Wr the m-ter of envirouoental aerisoleS sod their 
rnnge. It has bee fron that all fcur seOc , 
should he ubjeed to aproin-ately Identical 
test crndi l ns In order to provide aequate cor­
relaito btee te dae. Fsen 6 to 9 are 
typcal cutpt signals for teprtr.heat-fltn, 
olstin. and ciar sensors suich de tested in 

suate,. enviooncts. Se Ii is a co site 
csre io data fro= all r sensor. 

DOP I. Ci Tahi ftS 

snalms of tes- data rte by teo 
0er durg idc.d reentry cnitions,can 

he divided into tc sepuarat categories. b 
ad axttc. 
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ansnalvsts unprieo-lly chs calopr­
tios(uha sectionin. d -Irnsionae r­
mnt. data convesion. and plotting) aid isual 
oboervatioo (so.k As curve sl Xs-ray anal-

Y'S.. .,p-t contlnulty, and noion ictus.)
basi on enetrin 3udceit. Froc this type of 
enalysi. Ane.ral co. luions nar be inferred pe­
taUinig tO materias conpatibility. baaii.coor 

desigs. accuracy of calibratilon, reliability vdth­
in th test cuvrooneni *and grosseerueta 
effect,. It ha been obasrd that tiring rela
tive l ih smear force (above ll., .n) ti. 



cErcular disks terr to 'pop" out rather tin 
alate c .tinsly. At l- beetle, es (less 

thWE 50 ftl. ft ec), ca sorsatcs tems con-
U .u, s the deec-roaltion -lE lectes) 
,t bad a st of bence of o rble 
ablatioa sad liv su e temperatures (appr .­
ntty MDorF). At M&hheatin es (500

2 
tsrt .se) sat mteril, te to eIt or I-_ 

dite bels the sre, and char sod ablatil 
rates apprch atea4-state s s, stich tend to 
remain eosist over side viations of surface 
eonditIons. eiations fr. t seor clitrA­
ti- e can usually b deter-ined in this AWe 
of anlis by cot. failur of the se s ro­br lane error. beiee seneor dat. - atree 

is used A Atndar. referecee. For eaple. 
iosulted tustenft'sten-l2-percent reiut 

ther.cupe repeatedl indirted mtrIal 
fae topeatre of 300r F. oueer otica 
scit-rin evicea shove the true, teerturEI 
Ette LE tEM t00 r to 4w.c V nose. This Alf-
fere-teoast itues a 33-peret eror, tn 
eued vi inuted theoo .les. e 
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5 an 7 percent. 

detertice basic caliEatio Eos, an establis 
tinint level ocofneor tisaurener-. It ­
tegrity End reliability. For -tned stcraft. 
appications, hise confidence levels ar E-
quires. 

Atae ana is 

Autoatin anlyis Arplries tie WE of data pro 
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eluate hat-sield Elials in tern of the
tenued taprata distribution vithin the 
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techtiques, ha Itee previsly ue in 
Apollo ogr. It uld appea that Imtl)silar
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eor opu. Addit l coEuiter time 
quired to dontrte t the ta 
uque vsues for iseg'sii tine. 

Sop 

i the 
on tte­
sin he e­

has 

e ity for evalatio of bt-ildnaterias dinn acual specraf meetry has 
prvdedI teI EEtialatiE for dEveloing se,,ia-

To these paec requiir-enta5speeal iost~llstion desisa calibration tech­
5

siques, se dt. anlyis aebs have ben e 
eloped for pressE , t t , Abltt., 
hran t-rate sEasicett. 

r intoaton sb ed b te sensors, 
It w be.n posibl to reuete tin And 
cost inole in bestsheld mteril s-Ie­
til. nd 
n1 WtetE 

renty v mt 
to dei 

ns ch tEo increa 
craft thsnl rtio 

t.C O 

sdytn o-EuEtntw;tcu 

WIh hbs confidence 
lher n-rm a t ss 

th L Edsa 
cysts Arasi.. 

is.u uho i grtta inebte to tet 

Mhe-al lrtatioIehrtz KndSae5 

pases at . we n 



PthteinArlaIoc, Th.*S .1963. 

Will- 0. .jes-SId Attaa&S 

ilatlonOee-iWtio~ ~ J alo-a5o4 

inn. Suroicte to flt ro1 tif 



290.0.,0~ 
oslo. 

~ ~ 3*4 .1.# 000010 
02*11* 

.120.l* 
-BAN--

rr$50 
0200.02 

0,C 
00 

000. 

9 ~~o .- m -­

6 00000,o..trc 10 

2~~~~~~66ftt.r021 

110 I1 

2 
6.6 04 

. le * 

1.0 9,001dM 

W10. 

.o 
0 
1$ 

1964M 3.%0 

As Mat,1149* IMn02 404 . It.~ Is ,I. 

it It4M.t ll64 12ot t 4. W, wailt., .1 Lis 

M.- i~l 40.601, 1t4U.W le, to.0,. 10 3.44, 

"J~~ ~~ ~~~~~~I0 .. 1&dO1 ...... Ys'0'**000M 6 

990 ~ ~ ~ ~ ~*. Ili'002 100.0h.0IIN 3.m0 

on All* .20. *9 23 0 1h0 00 40o9 tO 

*0000t~ ~~2 ~ ~2 ~ ~*010 -3.7 ~ ~12 AM00106 il0 12. 



A-54 7442
 



F 20
 

Flow 2. - Tewoamwmo 





NASA-S-65-7445 

F'oure 4. - AblatiorVchawmeasmment sytm 



1~~~~~t +wwAs otv ts 



NASA-S-65-7447 

5000 - TatI vW 4
 
RnXI-22 
 1 

2 4 

400-Stnac temporatu,. (votical) 

I*3000 

I2000 
1000 d 

3 
own 

0 50 10o 150 200 250 300 350 

Flig. 6. - 1YolcMltemoerat. hlstov of thenalugradlmnunmse.. 

400 



4 

600 

200 

0 150zo 

~ 7,~ut~TcI *M, to hWu ,m 



MASA-.65-7449 
2.01 

2.00 

1.98 

1.97 

1.96 

1.95 

Test olnt 4 
fu, 1- 36 

0-- iT" 9---­

10 

F na1s1fac 

20 30 40 

From S. - Typlcal ablaion hiatt 

E-d1a 

1.llat .. 'su~nut 

50 60 70 80 

T se nso 

of ablur.o Aesm 

90 100 



HASAS465.7450 .. . hlElo 

1,8 

Te't * A-

A .6201.4-

0 0 

10 

1 0 0 TI , w 

. 

I S O 2 0 0 

4 
Do 
a 

wuI 
4 0 



NUASAS-454451 on.:vt ma 

]1.8 

IAW 

1.6 

457 ftlVO * 

1.4 

11.2 

1.0 

.6 

0 so 00 1SO 200 
Timo,wc 

250 300 350 400 


