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Development of Connector Sealing Method for Maintaining
of Vacuum in the Momentum Wheel

Dong-Ik Cheon* - Sung-Chul Gong* - Hwa-Suk Oh** - Seung-Wu Lee'

ABSTRACT

In general, we utilize momentum wheel to control spacecraft. It needs vacuum test to analyze the
effect of space environments. The conventional vacuum connector which is composed of steel has
problems for test with built in momentum wheel because of weight, thermal expansion, etc. We
suggest possibility to manufacture the vacuum connector using aluminum mount, epoxy and industrial

D-Sub considering cost, weight. We verify the performance through vacuum test.
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Fig. 1 Vacuum Connector Concept
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Table 1. Model of Positronic Industries’s Specification

. . Temperature
Material Helium Leak Rate
Range
) <5—10"Y mbar.l/s -40 to
Alumimum 5
under 1.5x10 2 mbar +125C
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Table 2. Test Environments

Vacuum of Chamber

Volume of Vessel

207 Torr

0.162 ¢

Fig. 6 Pressurization Test (Underwater)
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Fig. 13 Vacuum Epoxy Test Graph
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Table 3. Steel Epoxy Specification

b &= 7} T | 1.06lkg'/cm® (KSM 5333)
ol & 7 = | 352%eg /cm® (KSM 6518)
A & 7 T | 22%ke'/em? (KSM 3734)
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Fig. 14 Steel Epoxy & Vacuum Epoxy Test Graph
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Table 5. Leakage Rate

Reference 9.315E-13 mbar.1/s

Table 4. Vacuum Epoxy Specification

Vapor pressure | Less than 0.1 mmHg at 20C
Greater than 260.2C

Specific gravity | 1.15

Boiling point

Vapor density | 5
<0.01

Evaporation rate
VOC content | <0.40% (estimated)
CTE, ASTM D 696 | 86>40°in/in/C
Hardness, Shore D | 80

Themal Codietivity | 5.040 " cal >ém/an >$ecs XC

Share Strength
24Hour@257C

2000ps1i

1.304E-10 mbar.1/s
1.686E-9 mbar.1/s

Steel Epoxy Test
Vacuum Epoxy Test
Steel Epoxy &

1.26E-12 mbar.1/s

Vacuum Epoxy Test
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