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Design and Preparation of Curved Stainless Steel / GlassCeranics
L aninated Camposite M aterial
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Abstract The curved aurface stainless steel/glass-ceranics laninated composite material for high temperature
resistant confomal antenna is designed and prepared The 1Crl7 and OCrl8N 9 stainless steel are chosen asmetal
material The CaD - ALO; - SO, and BaD - ALO; - SIO, glassceranics having consistent propertieswith the stain-
less steel are designed as ceranic coat The properties of glass-ceranics are studied The composite material ispre-
pared with glass-ceranics green-tgpe The properties of composite material are al® tested The glass-ceramics have
proper CTE compatible with that of stainless steel, flexural strength, snall dielectric constant and lov dielectric loss
after heat treatment at 850 for 30 minutes The camposite material has good insulating properties, bonding strength

and temperature resistance
Key words Confomal antenna, Stainless steel/ glass-ceramics camposite, Glass-Ceranics

[1 6]

[18]
[7 12] (_ 1 11)
x10 ° /K

[13 17] /

12006 - 08 - 31; 12006 - 11 - 20
,1980

2007 3 — 37 —



1Cn7 (1 05 x10 ° /K) 25 mm X5 mm x4 mm,

OCri8Ni9 (1 75 x 10 ° /K) DL 402EP ,
- , 5 /min; (3) , B 6569—386
( 1000 ) ,
CSS- 55300
, 25mm x5 mm x4 mm,
, 3 0 4 mm/min, 20 mm;
; (4) . B1409—78
, , , HP
, - 4284A LCR
22
2
21 ,
211 , )
, 0 3 5min
Ca - ALO; - SO, (CAY) 50 200K m ,
BaD - ALO; - SO, (BAS) 1
1Cr17 0Cr18Ni9
; 1
1
Tabh 1 Canposition of CAS and BAS glass-ceram ics
% ( )
Cca0 B SO, Al 04 .
AS 30 4% _ 1030 > H 015 Fig 1 Schematic presentation of tgpe-casting technics
BAS - 45 60 10 30 0 15 0 40 5 3
212 231
1 ( ) . :
, ) 1Cr17 (1 mm) ,
) s, 20M Pa,
, , 10 min 2
213 10007 30 min
STA 449C 8001 se0c
850 30 min g 60 60 min
DXL, 10 /min; 850 30 400 460T
min X , Philips 200}
A8 X - : Ni 0 100 200 300 400
CuK, , 40 KV t/min
, 850 30 min 5 i
4 : (1) ,
( Fig 2 Heat treament of curved stainless
), , steel-glass-ceranics green tape
; (2) : 232

— 38 — 2007 3



B4706 1—98 CAS BAS XRD ,

, 4 ,
; ' Q 24 kv T, o ANGKE
125 kv |
Q 25mA Y
233 MJMWWMM
( 1mm) - ( a1 BASHM 4} \ BKE
mm) 20 mm 90° "
- \
CASTH
234 10 20 30 40 50 60
- 20/(°)
650 , 10 min, : 4 X
Fig 4 XRD patternsof sintered glass

3
31 3 , 3

CAS BAS DC , ’ ’

: 2 : ’
850 7 )
2 DSC
3

Tah 2 DSC realt of different glass powder

/ / Tah 3 Physical properties of sntered glass-ceram ics

CAS 820 902
1% /10°°K"Y MPa  (IMH2) /1073 (IMH2)
BAS 814 882
. CAS 98 7 7.8 110 4.29 2 07
3 CAS 850 30 min
BAS 97. 0 10 88 5 5 45 310
D , CAS
CAS 32 -
, 4
4
\® Tah 4 Electric properties of sntered
' 773¢ stanless-steel / glass-ceram ics cam posite substrate
Hm i\ /mA
902 23 02 0 29 <Q 20
T A 43 90 Q 40 <a 08
600 700 800 900 1000 58 93 102 <0 06
t/C
73 50 128 <0 05
3 CAS
. . . 87. 50 1 60 <0 05
Fig 3 DSC curvesof unsintered and sintered CA S glass
— ;  — 850 /30min 4 ,

2007 3 — 39 —



( ) :
73 5um 128 KV,
0 05 mA
, 90°
20 ,
4
, 1Crl7  OCri18Ni9
CaD - ALO, - SO, (CAS) B2 - ALO; -
SO, (BAS) , /
(1) 850 30 min
850
(2) CAS BAS
7. 8x10° 10 x10 ° /K,
; (110 88 5MPa)
(4 29 5 45) (2 07 x
100° 3 10x10°)
(3)
, 73 5U m,
(
1 25 KV Q25mA),
1
— 40 —

, 2005; 27(5): 67 74

2 , , .
, 2000; 30(5): 66 69
3 , , .
, 2004; 20(3): 66 68
4 .
, 2003; 40(4): 1 4
5

, 2001; 24(2): 21 24

6 Holger Boche, Marcin Wiczanovski Stability-optimal
transnission policy for the multiple antennamultiple access chan-
nel in the geametric vien. Signal Processing, 2006; 86(8): 1 815

1833

7 Hersey P K, Melvin , McClellan J H. Clutter-lmited
detection perfomance of multi-channel conformal arrays Signal
Processing, 2004; 84(9): 1481 1500

8 Lalezari Confomal antenna and method United States
Patent 4, 816, 836, 1989

9 , )

, 2005; 26(3): 43 46
10
, 2004; 24(7): 629 633

11 LarsJosefson, Patrik Person Confomal array anten-
na theory and design W iley- IEEE Press, 2006

12 , .

T . , 2004; 20(3): 1 5

13 .

, 2005; 26(1): 37 42

14 , .

, 2005; 33(5): 632 638

15 . . ,
2005; 42(3): 19 23

16 , .
, 2006; 28(1): 100 102

17 .

, 2001; 31(6): 4 9

18 Manmillan PW. Glass-ceranics Second edition Acar

demic Press London, 1979

2007 3



