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Active load reduction experiment of rotor system under
sudden unbalance
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Abstract: In order to finish the safety design of rotor system under sudden unbalance,
the principle of load reduction by cone wall fused under sudden load was analyzed, the active
load reduction experimental system with changing stiffness support was designed and experi-
mental verification was finished. Research shows that the essence of cone wall fuse capable
of reducing load is to reduce the stiffness of rotor support, accordingly, reduce the critical
speed, the supporting load and amplitude in the deceleration process. The active load reduc-
tion structure change the support stiffness adaptively using changing stiffness, and can simu-
late the load reduction of cone wall fuse completely. Furthermore, it can verify the principle
of load reduction by low-cost and highly repetitive experiment, and provide experimental

conditions and data support for safety design of sudden unbalance.
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Table 1 Parameters of shaft

i B RGP Ty
G 5 BB B /mm AME/mm N /mm
1-2 47.0 150 45
2-3 60. 0 77 45
3-4 15.5 70 45
4-5 44.5 70 45
5-6 125.0 62 45
6-7 5.5 62 0
7-8 12.0 62 0
8-9 12.0 62 0
9-10 12.5 62 0
10-11 14.0 81 0
11-12 13.5 81 0
12-13 15.0 55 0
13-14 5.0 55 0
14-15 5.0 55 0
15-16 149. 3 50 0
16-17 149. 3 50 0
17-18 149. 3 50 0
18-19 149. 3 50 0
19-20 122. 8 50 0
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Fig. 23 Orbit of fan disk of the third experiment

F6 FE—XRECHTEREMESBERT
Table 6 Load of each channel in the first fan blade off

and changing stiffness

i 3 B Al KA A5 W2 I
¥ 5 Sy /N- - SMETI /N SETS /N
CHI1 10. 5714 146. 829 18.2053
CH2 11. 4672 28.9973 17.5291
CH3 16. 7175 93. 6224 88.7803
CH4 299. 9775 826. 0620 49.1731

F7T EZRCHERENEEBERT
Table 7 Load of each channel in the second fan blade

off and changing stiffness

i 3E B A KA AR W I
5 She /N AMETI/N.  SETS/N
CHI1 15. 63580 72.1847 19. 0635
CH2 4.45577 11. 6974 40. 1368
CH3 31. 36290 34..3607 184. 9380
CH4 164.47600  411.8716 103. 4740

x8 FEZRCHRENEMNESSEEHRMT
Table 8 Load of each channel in the third fan blade off

and changing stiffness

i 18 A KBS AE W S
K5 She /N AMETI /N AME Ty /N
CH1 170. 09 825. 23 358. 99
CH2 62. 90 258.91 588. 08
CH3 60. 76 428.78 3848. 41
CH4 TAT. 47 3655. 41 1305. 74
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