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Analysis for Brazing Failure of Liquid Thruster
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ABSTRACT

Brazing Failure has been occurred in the process of thrust chamber assembly. The possible factors
have been analyzed by sample tests. The actual causes of "Overflow" phenomenon have been
investigated from Brazing Material and fabrication of Piece Parts. The rejection rate of process has been

improved by appling this results to a real brazing process.
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Fig. 1 Monopropellant Thruster(1Lbf)
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Fig. 3 Filler Metal Overflow

Table 1 Process of Vacuum Furnace Brazing

Operation Temperature Vacuum

Temp. Increase 17°C/min

1% stage 6min at 1052TC

~ 1.0x10™ torr
2™ stage 6min at 1177°C
Cooling ~ 93T
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Table 2 Possible Factors of Overflow Failure

Case Factor(Possible) Sample No
; | Cement 6509 Mx*of] m& 43| Compare
HE I with O
. _ Compare
2 98 A
2 | Paste Quantityd] W& dF HE I with O
3 AFFE <% Chamfer™ 4o | Compare
HE 94 HE M with IV
AgR B4 Aol e gy | Compare
41, € 1,0 with
i m, v
5 B4Y AHez A% 29 Process
LEEd B HE Review
6 |34 7 o84 AY Asa AE| O
Review

* T A(Viscosity) : 275~350 cps, *AA X4 : Max. 0.005"x45°
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Table 3 Applied Conditions for Brazing Material

Sample | Cement* Filler Stopyt
No (cps) Metal Stop-off
I 43 Normal Normal
I 300 Partially Much | Partially Thin

* 7+ 2 (Viscosity) : 275~350 cps, Filler Metal & Stopyt Stop-off
& 7F2 Process : Y 27 Z&
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Fig. 4 Paste Application & Brazing Results
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Table 4 Applied Conditions for Chamfering of

Barrier Tube
Sa&“gle Brazing Material Chamfering*
m Normal O (Round Edge)
v Normal x (Sharp Edge)

*HAXF : Max. 0.0057x45
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Fig. 5 Chamfering & Brazing Results
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. MIL-B-7883, "Brazing of Steels, Copper,
Alloys, Nickel Alloys, Aluminum and
Aluminum Alloys"

. AWS 3.6, 'Specification for Furnace
Brazing"



