K 53 4 -

RS ] IR AP I AR il 58 g B A R AR PR A

thEWR OE R OF & T’ FhARF HER
x| ! % B’
(1 AEZ AR L6, P94 710100)
(2 WEZEBEAMRE, L5 100094)
(3 PHLEMRETFRHEARAR, 9%  710061)

X O ORMRE SRR TR RG AR R R TR R E (LTCC) M A A L = 18] IR 2%
IR T A MR e ik, 2R 04 KB R E AR 38 BT o) S R I8 U A /G B B AR
Bror ik, R %7 kxR~ LTCCHA#4T T30 SR AW, £ X BHRB LM T, A FFEM-65 Coay
4.77W/(m-K) FHE2 7 175 CoF 69 2.89 W/(m-K) , % w1 3% M —65 CHF 49 445 MPa F % 2] 7 0 "CHF 49 310
MPa 4% £ T 310 MPa £ 4 , A IE K 7 30 & R 69 FF 3 M 3 K AZREE B0 T H 5 R &3t o A A K
— 3, T IR E IR BALIA R 0] BRI 48 BRI S T, & AR B 3 TR K, R M AR AR R T vl R AL
J2 R B T SE R R AR R T A LTCC B F AL AR R 35 5,

XEEE  FMIRAIRE, LTCC A48, F AL A

PHE 5 (5. VI DOI: 10.12044/j.issn.1007-2330.2023.02.013

Characteristics Evaluation of Low—temperature Co—fired Ceramic Substrate

in Simulated Space Service Environment

XU Meijuan' WANG Ping' LI Yan’ HE Duanpeng’ LI Shanze'

YANG Shicheng' LIU Xu' CHEN Kang’
(1 China Academy of Space Technology (Xi’an ),Xi’an 710100)
(2 China Academy of Space Technology, Beijing 100094 )

(3 Xi’'an Haizhong Electronic Technology Co. ,LTD,Xi’an 710061 )

Abstract  From the perspective of space reliability requirements of spacecraft, a method for evaluating the
material properties of low—temperature co—fired ceramic (LTCC) materials in a simulated space service environment
was proposed in this paper, mainly including the conditions of large—temperature domain, temperature cycling,
irradiation and the methods for evaluating the force/thermal and electrical properties after the tests.This method was
carried out on a domestic LTCC material. The results show that the thermal conductivity decreases from 4.77 W/(m-
K) at —65°C to 2.89 W/(m+K) at 175 °C,while the flexural strength decreases from 445 MPa at —65 “C to 310 MPa at
0°C and stabilizes at about 310 MPa under the large—temperature test conditions. Although the coefficient of thermal
expansion increases with the increase of temperature, the trend of change in temperature is basically consistent with
similar imported materials. All the assessment items do not change significantly under the temperature cycling and
simulated space environment irradiation test conditions , which indicates that the performance of the material can meet
the reliability requirements of aerospace applications. According to the reserach results, technical guidance is
provided for the aerospace application of LTCC substrate.
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