Trans. Korean Soc. Mech. Eng. B, Vol. 37, No. 6, pp. 583~590, 2013 583

<sSt==2- DOI http://dx.doi.org/10.3795/KSME-B.2013.37.6.583 ISSN 1226-4881
[e) = o -
(La, S)MnOs = ©]-&3F 7P #AkE A A3 A+
IS ESRE =R L e P PN TR
* syl 7Ale st

Experimental Investigation of Variable Emittance Material Based on
(La, Sr)MnO;

* ok * . . & *
Sunwoo Han , Bongsu Choi , Taec-Ho Song , Sun Jin Kim and Bong Jae Lee
* Dept. of Mechanical Engineering, Korea Advanced Institute of Science and Technology

(Received November 29, 2012 ; Revised March 11, 2013 ; Accepted March 19, 2013)

Key Words: Variable Emittance Material(7}¥ WA} 4 A)]), (La, Sr)MnOs, Perovskite Structure(H| 2 H A~ 70| E -
), Sol-gel Method(Z-72 %), Phase Change(’3 ¥ 3})

Z8: 7P AHE gyelolHe 7844 At Ao 27t BE wiE WARE o] oA
Al 2=Be] QR o] i A4S Foli, vHE 257t & wle= WAbEo] Fobx] AH|e d& 9FE
WET ol a8420 A7 ThsetA @tk b ANE AAER A oR o]gstal v A
% okl WA X (thermochromics device)™ F7H4Q1 1] 8 glo] GA|o7t 7Fe37] Hﬂv‘f—oﬂ
s o] WHAElA] gv S JHAAL Utk 7 AFE o9t 2 o] fE WA FX

2l LSMO(La,SrMnOy) A Bl 5te]  E-A(sol-ge)HS o] 83te] Azsta, Alzte AME
S APHoRE el T3k S F I AR Sl vy wF ’\]74 AlHo] =
317 W3} o] Fo = ALE gho]l AdATE sty ¢FAFAL S AHSESITh

>, mlL R
o 10, (o

Abstract: Variable emittance radiators can be used in a thermal management system in space because their total
emittance changes depending on the temperature of the system. When the temperature of the system decreased, the
emittance also decreased so as to minimize the heat loss to the environment. In contrast, when the temperature of the
system increased, the emittance also increased such that radiation cooling could occur. Thermochromic materials,
whose emittance is a function of the temperature, are often used in variable emittance radiators because no additional
parts are needed. In this study, we fabricated a variable-emittance coating by using a sol-gel method based on LSMO
(La;xSrxMnO3) and experimentally characterized the emittance change with respect to temperature. Furthermore, we
also examined the stability of LSMO film in space environments by exposing it to extremely low pressure and
temperature.
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Fig. 1 Phase diagram of La;,Sr,MnO; (TC: Curie

temperature, TN: Neel temperature, PI:
Paramagnetic insulator, PM: Paramagnetic
metal, CNI: Spin-canted insulator, FI:

Ferromagnetic insulator, FM: Ferromagnetic
metal) ®
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Fig. 2 LSMO sample using sol-gel method and spin

coating
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