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Experiments on metal bellows expansion joints in

six-component balance
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Abstract: The force test platform was coupled flexibly with the fixed air pipeline with
stagnation points based on the mechanism of force balance, and analysed deeply in order to
explore the relationship of elastic bellows and internal flow six-component force-measuring
balance in nozzle test facility. The changes of balance output signal connecting expansion
joints and added force of balance control body by pressure were compared under the principle
of load distributed by stiffness, and this was investigated to match the expansion joint stiff-
ness and effective area with the force test platform. The test results indicate that the effect
of elongate fixing of expansion joints with stagnation point is evident, the coherence of effec-
tive area of expansion joints must be very good, and the whole lateral stiffness must be
smaller especially in order to reduce the excursion of benchmark stagnation point of balance

and increase the aerodynamic stability of the force measurement system.
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expansion joints
’ ’ / K./ K/
mm D/mm (N/mm) (N/mm)
3.1
101207 265. 2 317.6  1206.2
s 40
101217 263.1 310.7  1180.0
m/s, 2 8 253
101227 269.5 306.5  1164.8
, 101237 265.8 323.0  1211.4
1 , s
(173 1.5MPa .
’ 16 TBK 75. 4 kN s
0
125X 10G-F-350, 0. 8 mm 00Cr17Ni14Mo2 1% 1. 5kN ’
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Table 3 Effects of expansion joints on balance zero points
1 2 3 4
U,/uV 4429 —726 1669 —1937 3432
U,/pV —12533 2591 846 —8977 — 18073
U./uV —190 1449 —5653 659 —3735
U./pV 4493 1810 —125 —3236 2942
U,/pV —10084 596 —2688 —5917 — 18093
U./pV —2626 3186 —1525 —1796 —2761
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Fig. 3 Change rule of nozzle inlet’s total temperature

and pressure
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