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The Vibration of the Turbine-Generators

By Hayato Takabayashi,

Masahiko Matsuda

Hitachi Works, Hitachi, Ltd.

Abstract

About the vibration of the turbine-generators, many researches were made

already. But this papers will be wished to add something to these. The

contents are

(1) The vibration when pass the critical speed of the rotors, increasing

or decreasing its speed.

(2) Asymmetry shaft’s vibration character’s analysis.

(3) An example of calculation of the critical speed of the combined

shafts.
(4) And others.
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Fig. 4 Analysis of Mathieu’s Equation (3).

f-o> Mathieu HEAAZPHIL T, EhifioEkes— 2 v
FASE ORNE LT B e B\ BRI L5 D

e 3 2 pRn o R ol B L ok = — X NSO 1 ROFEMHEEE oy 1Z¥ L T, Lo o,
> b AEFRC T o ChRi i 24 S Tr s O Ve iE 2 BN EEEEHEE LIRS0 5
L D) A3y F ORI T BIICEES 203 B B 0N Ve B

Fig. 3 Asynmetry Shaft.

-

IS5 b DIXEENEU 2305505250 Lot ©

beo> 3 5 7ROl 8t TS OPISED BRI 7 & BRI R R LY, SRR G DTS
HTH )y REIC e 5 & R EE 2 IO THRE PR %o

LA EL TS,

A% ST Tz X 28 2oL Moo [n)is (IV]) & €+ &k &EE
BRI KO THPEE — 2 v OBz X O B R, 2~ REERREE 2 — vy EAERS AT, TolkEE
5 EEE Ko TR Z 7 500 To e~ 2 v FUFBHEIE & e & O = 5 3 o olilERi T T & 2 BILF -+

e



352 W F1 26 456 H H 3% =F 3% 0% #& 5B

33 & 5 5k

Y 355, DX 5 o Tl & OEERMEE T/ < RTHATFIHLCTETRNTH HLF "~y 7
BELNALDE L TR T IE B\ o i LT ET B

T OfGlElEE & LT ORI MEEEE D 1370, > ¢,=cothkx—cotkx Jon e G 0

Je & @ff “’*@fé[ .“J;[_-jggfi‘p ;;—a %)HIEEJM‘ B 5’y ¢,=cosech k,.x—coseck, xJ J

IRINEHEIC R E 2035, & 2, 3R EER0L X HE[E 7L AWE ToHEASE ST AR EETE L 5o

CRIEL O OCRHIZORT R L0k —~TEA TS HL » &GS TV5 3 o CHIEY T, (B

%o FRIIWF LS 7= v = oYRHERGPER) 290 Ho MaLTHEET 5, ) BESEYBRINAe LT
H#] r=Vo o—[EgEE

#r
s =t fal. Lo —1
%m,{ k. | 2THEE ST

HAf &= Db ©5 TS AHE0fE

455 Al MLA X duitiks 3 A7 )i By o, UL k=rn/vVe, TRBREL D RS
F1 . 5 Combined Rotating’ Shaft. 5
& : Gtalmp o 56 €5 LT a; PHEDOWE L L TRAUZHINT
— ay( 1+ ¢2)+a;¥s=0 i
|
- lr a:¥s—ay(vyt+¢3)+a, ¥ ;=0
5 |  aee (B
4 : ............
3 : ’(ﬂ" an-“l?lrw——i_an(@n—l_ln@?3)20 J
2 : by LY S = ) - _Jr |
, , PWET S o BRDIWE, hwaike A%
| kYW
0 e REFE 25, CAUERREST RS
/ ' i s
2 |
| S e (it . . - e
3t foldEE } : Bz 13 onlilA 4 DK s TH s HivT
g8 20rpm ¥ 1
1S w0 4 | ' SRR
3 | |
3 ]—C“__"_'_}T-m—f .
: 11 “"ag(@l_l_@g) +a;:; gfﬂ:O ............... (6)
b f% ('Jl‘i%iﬁf /1370 | |
7| ‘)‘) g {-i‘ﬂﬂ | (.2,? 3 — (I + o ——0 .................. (’T
lf I 3 i i JJ&& i : 1(‘;93 qp-) )
3 :-}Eu' _j;i?l—i-"— a) ;L % g’”] fl" E?;C QE;‘R“ /?ﬂﬁfﬂf?f c f{“‘ﬂﬁ?g,&w & {r)%é = A1 TEtE" r;_\'f ﬂ,té L J: b
ol A A M O o & o E o 3 o5 ) (D) (@14 @2) (@at@2)—T2=0 ......... (8)

Fig. 6 The Calculation of the Critical Speed of Combined
Rotating Shaft (1).
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Fig. 7 The Calculation of the Critical Speed of Combined

Rotating Shaft (2).
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