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Characteristic test of threads on high volume
fraction SiC, /Al composites
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Abstract: Based on analysis of properties of SiC /Al composites, the advantages and disadvantages of com-
mon connecting methods for space optical sensors such as fore-imbedding, welding and bonding were demon-
strated. A new method of machining threads directly on high volume fraction SiC /Al composites and mounting
steel wire thread sleeves to improve the thread connection was proposed. The tensile test for M4 and M5
threads on high volume fraction SiC /Al composites were performed. Obtained results suggest that some of
them are pulled out before mounting the steel wire thread sleeve. However, M4 and M5 screws are pulled off
under 3 000 —4 000 N and 8 000 —9 000 N, respectively, after mounting the steel wire thread sleeve. The

M4 and M5 threads show good shapes, which means that machining threads directly on high volume fraction
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SiC,/Al composites and mounting the steel wire can meet the requirements of the engineering for tensile

strength and it is already used in some projects.

Key words: high volume fraction SiC /Al composite; composite-metal joining; thread on composite ; tensile

strength of thread
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Tab.1 Common structural materials in space

R Al TC4 SiC/AI(IE{ASY)

B p/ (g em ™) 2.7 4.4 3.0

PR E/GPa 68.0 114.0 100.0

FEHIEE E/p 25.2 25.9 33.3

H/H{f:@ﬁz_l 2.5 9.1 16.0
a/(1x107° « K™")

?ﬁ . 167.0 7.4 155.0
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PRENE M a 7.4 0.8 9.7
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Tab.2 Properties of SiC,/Al composities with

different volume fractions

g SiC,/Al 6016

RFRGTEL % 0 25 55 70
AR R/ GPa 69 114 186 265
/(g em?) 2.77  2.88 2.96 3.00

A/ GPa 25 40 63 88
FEARR /% 15 3.8 0.6 0.1
CTE(1x107%-K™') 23 16.4  10.4 6.2
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Fig. 1 Component with pre-imbedded parts
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Fig.2  Component with brazed parts
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