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Abstract: The metallic aluminium (Al) powder as an active filler was applied in polycarbosilane
(PCS) preceramic polymer derived SiC-base nozzles for the first time. The processing, flexural
strength, ablation and oxidation-—resistance properties of the resulting nozzles were investigated.
The results show that, the volume of the nozzle will not change during pyrolysis, the flexural
strength at room temperature of the slice in which Al filler is contained increases by 50% than that
of the slice where active filler is not added. The ablation—resistance property of the resulting nozzle
is greatly improved. After keeping in 2000 oxygen-acetylene flame for a minute, the weight loss
of the nozzle with Al filler is only 0.02% which is 3.07% less than that without active fillers.
Oxidationwesistance experiments show that the nozzle with Al filler have higher mass reservation
than that without active fillers.
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Table 1 Specifications of the raw materials
/ 2
/ -3
g om” )
2
[ -CH3SiHCH»-],| 1.15 s ¢ 210 .
Table 2 Density and porosity of the as{fabricated preforms
Al 2.70 s : Sum
SiC 3.20 0.41 ! ! ! !
S1 . < 0. Hm . (g' om- 3) (g' cm'S) %
CeHy (CH3)2 | 0.86 , 140
NA Al 92. 6446 1.9498 2.4159 19.29
SA Al 22.7755 1. 9498 2.4159 19.29
SiC Al , 24h
NI None |86.0072 1. 9490 2.4876 21.65
SI None |17.9565 1. 9490 2.4876 21.65
, 1000M Pa
Al
’ Na 1.9498g- em ™’ 19.29%, Al
1.9490g - cm °
(.12l (Archimede's) 21.65% ’
[13] ’
H , Al
’ 1 2. 3%
Pu= P w (1) 1
P p ' A
" 2.0228 g+ em NI 2.0003 g -
,D T pth ) 2 _3
cm ’
P= (1= P/Pu) x 100% (2 Al , o 3
L - : 2. 25,
3mm X 4mm X om
3¥mm . GB6569-86 DIL-1000B 2.2
2.2.1
3
3
2000 Imin, Table 3 Three—point bending strength of the slice specimen
n mi1-m:2 mi / (g+ em™3) /MPa
SA-0 Al 0 2.0228 53.8+ 6.37
N="(1-m2/m1) x 100% (3) SI-0 | None 0 2. 0003 53.2+ 4.22
1100 Smin, SA3 Al 3 2.2874 123.0+ 9. 88
100 , SI-3 None 3 2.2761 83.3% 7.39
mci, mc2, B
R Al :
R = (mc2/mer) x 100% (4
2 2 2

Al
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- 5 4 , NA ,
, SA3 99.98%,
SI3 1.5 , R 0. 02% , NI 3%,
, Al Al,
, > , Al ,
SA-3 SI-3 50% """ .
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; . Si02  ALO;
n 4 ,
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Table 4 Mass reservation of the nozzles after 2.2.3 5
holding in the 2000 flame for 1 minute
meil g mealg R/ % /% > ’ >
NI | 44,1712 | 42.8070 96.91 3.09 > 51 ’
SA ,SI
NA 62.2825 62.2715 99. 98 0.02 99.25% 075%,
1 ( - : : Al)
Fig-1 M achined ceramic nozzles (left: nozzle without active filler;
center: nozzle without active filler; right: nozzle with Al filler)
2 (Al N )
Fig.2 Ablated nozzles (left: nozzle with Al filler; right: nozzle without active fillers)
Si-C-0 / C+ 02-C02 (g) 1 (6)
’ ’ SA 100. 24 %,
: 0. 24% Al

Si-€-0+ 02 -Si02+ CO2 (g) 1 (5)
1100 (5
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Table 5 Mass reservation of the specimen

after holding in the air at 1100

mcy /g meal g R /%
Sl 7.7687 7.7104 99.25
SA 7.4780 7.4964 100. 24

(6) : ;

[Al]
[Al] + 02-ALOs (7
, SI, SA
) O 2mm
, Si02  Al0s,
5102 ,
, SI SA,
3
(1 Al,
SA3 SI3 50%
(2) Al
NA NI 3%
(3) AL
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