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Research on Thermal Deformation Control Technology of Multi - Degree of Freedom Space

Structure Under High Temperature Brazing Environment

SU Yunling, QU Hongliang, LUO Yuanfeng, YANG Jiping, WANG Xiaowei, WANG Junping
(Beijing Energy Machine Institute, Beijing 100074, China)

[ABSTRACT] Taking the manufacturing of high-pressure turbine guide for a spaceflight power system as an example, in
view of the short - term problems in the manufacturing process, from the aspects of material characteristics, structural char-
acteristics and technical requirements, the causes of the problems were analyzed. From the aspect of thermal gap control,
the thermal deformation control technology of multi-degrees of freedom space structure under high temperature brazing
was studied, and the actual application and verification of the research results were carried out based on the production and
manufacturing of power system. And the following conclusions: through the clamping device to control the hot deforma-
tion, the pressure part closer to the welding position, the better effect; During the brazing process, after the completion of
the heating phase, because of the penetration of filler metal, the two parts become one, and in the cooling stage, with the
same center retracting, at this time the most gap has been filled by filler metal, so the clearance can not change; Under the
condition that the cold space meets the technical requirements, the thermal expansion deformation under high temperature
will lead to a large gap. The solder began to melt at about 997°C . The flow velocity and clearance can not be controlled by
heat treatment system, and the temperature change in small range is very small. A set of thermal deformation control meth-
ods suitable for the spatial structure of multi-degree of freedom is summarized.
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Fig.1 Schematic diagram of high pressure turbine guide structure
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Fig.2 Schematic diagram of the defect site after the spark reaming
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Fig.3 Process flow chart of high pressure turbine guide
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Fig.4 A combustion chamber casing
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Fig.5 Schematic diagram of high pressure turbine guide structure

and compression position

94 Wiz MG EEA - 20184 61 & 55 1210]

A (I BRELSR
2.2 AEAKTRIEIRIIE

J T XX — AT R T IR | FE A WA R
FAESL T MR A 19 TR ey il A T 17— IR AP
56, H- 5 ARSI T TR . ABTETI R SR AR
A5 S M RS RSN 7 PR, d a5
RO, 48 B A 07 e KT BR 24 1.2mm, 5648 3R £
KIEIFRZY 0.3mm.  HIRIRZE SR AT B D145 . SieT
TP T B P AK AR T 80T AR R A] B A 384 A, a2k i
BT AREF B HE

43.291

—— N 1K B S AR
— RSP IS I BL G AR SR

Ee SmF[ISENBRENABKETRTERE (E: mm)
Fig. 6 Thermal expansion deformation diagram of guide I and
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Fig.7 Comparison of thermal deformation before and after brazing
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Fig.10 Schematic diagram of brazing seam status of formal parts
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