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1 Sing’s Advanced Frequency Evaluation (SAFE) diagram
2 Nodal Diameter (ND)
3 Vane Passing Frequency (VPF)
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Nelie RN o)

yEvYy

Gl )0 s seba a5 wlewds asdllae [¥] o, b [VAl Sus
i Seo y59) A b g o SLALG)

Ly gl G5 o b 550 aedan il pogie a3l L
b3 Glodle glal 5l oolatul a0 (gousie Olalllas
(Y] G, dNV] Slge as e JA] S0 Slgsn asbe
gl piam 45 Sl oad plul [VY] sl s é ol g
ol> b b s e lacils ol ool as Silugs by ] odes
53 g g T3l b DBl igh e wislid (55l (as e
s bl s jials ol Jlade a1y olss )l asalo (il alais
Gl (Lol iy (005 10 Gy (i, alads g0 ol jo
58 s Syl i 4 1 (Vb Clas Gline 4 0l
OSoe il alall )0 (655l (b d ol iz e Sl oo Jsbo
o5 3 Ll VY] s pals 1) asls as Gils ojlail 4 el
sl ol i, Blibl o Sy 98 58,05 595 5l I8 b
ol> as Jl> o gl oudats i 5,50 il adadi gl conl oY
Slals ) aels g 058 wdais (uily, wi> slp Wlg oo o
LYo o YE] aos 2ol jlojen Joine o> b 1) o] aen

ol prass (551 b 5 olr 4 gy e Sladllas LS o
b e Lol s 5)lse 3l oS Slaws ,o o [YF] ol a5
J5 Gislae s e pé 5l 250 Sowey S a5 [YV] el

b e sloolz 3 )15 L sSla (ezmen oo slaptucs )3
69, b V] s 3o o)l o L oo s lisles )| zalS” (sl (55,
S rSiles gy 9 T redS o il oads oy V0] oo
Yole J> 5 i 03] Gy galS Gl © Soums
89, uas r:lim «&55! b é ol Ll 00 sslaul b
Oy ol 5 (SBU @b (08T me 50 (55 Fge 9 5o 0
S5 il g aials RalS GGl 5155 095 S5 sl

ol (99381 b olSaz 555, J g [VAL 515 5925 oo 2 Sliels 31

Targeted Energy Transfer (TET)
Nonlinear Energy Sink (NES)
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Fig. 4. Frequency diagram of the flexible shaft-disk-blades
system of the 11" stage of the steam turbine; combined modes
of the three components (solid lines) and disk-blade and blade
local modes (dashed lines).
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Fig. 8. Schematic of the two-DOF ROM with double coupling with the neighbor sectors; NES has been shown by dotted lines
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Table 1. Parameters of the two-DOF ROM with the double coupling.
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Fig. 9. Shaft-disk-blades system cross section view at the first ND of the 11th mode; circle shows the position of NES.
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