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About the Alteration of Thrust Bearing of Vertical
Generator in Yanagawara Power Station

By Moritane Owada, Yajuro Kikuchi
The Japan Electric Generation & Transmission Co. Ltd., Hitachi Works, Hitachi, Ltd.

Abstract

The Westinghouse 20,000 kVA alternators of Yanagawara P. S., The Japan
Electric Generation & Transmission Co. Ltd., which had been in service for over
twenty vears, had begun to show fatigue in their screws supporting the thrust
at the top end of the shaft, accompanied with the breakage of screw threads.

To prevent possible accidents due to the fatigue of the screws, the repair
was attempted by a certain maker, but resulted in failure.

In remodelling them again this time, careful studies were made from many
angles, which brought the conclusion that the plan shown on the right of
Fig. 3 was the best. In carrying out this work, however, the difficult problem
of machining the main shaft at site had to be met.

For this purpose, a special arrangement and careful tests in the shop were
thought out, but no enough time was avairable to follow the plan, and
there was no other way then to employ an ordinary horizontal boring machine.

The result was, how successful, with a very precise finish.

Upon completing the assembly of the thrust bearing, vibration of the ma-
chines, which had been annoying the operators ever since the installation, was
entirely eliminated by means of the field balance method.

Thus the 20,000 kVA alternators have been rebuilt into such a perfect con-
dition as never had been before.

In Japan, alternators of such construction amount to a considerable number,
and the breakage of screw threads, which are not rare cases, is harassing
the engineers concerned.

In this paper the writers detail on the comparison of various remodelling
plans worked out, and also give cautions necessary for the machining of

main shafts at site.
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Stress of Each Section.
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Side When the Test Weight was Held
on the Upper Side).

D5 HET I NOBERITIZREZTD T EE D 5 525,
R TR CHICIE L TR LR B 0 0
B X 2T 2o,

RIE OMITE A AIEEIF 2 L oo B2 1/1000
mm Thb, HIEEL EELLAS R + 2 v 2 OfIEE,
THIEZTHA A v Ry OfllBECciFor, = b OfllEE:
8 &7 L CHEER DIRIE Al b FEEIREN DI 2l ~ 70

K OFHALREE % BT CfTi3E 300r.p.m. ;= 15320

-

r.p.m. =T 19~20 oiRh % 0, L ECIEA7 v
ADFEEN ELHBEN H57-%y 320r.p.m. G
10,800 gr DA LEE THEE LT o, THOT 77 »
bk B EE LSRR RS o R EIRENT T KR D22
KEVIFAPBELTCEBALDOTHHDN BRIV L ERE
IREBLZELZ L IIHET, F— 2 ETFARRICE 528
FEEZEIROMLS T XD TEHES T O, Frf
DEHE 8% L= llEg i)l L X oK 1, 2,

EUNAIZ 3 2 T5L5C L0 ETHRUFE L L
2o A LEEIEMOTFR S CEE T 20 &5
LY — PO Z 1 & UTCIEXAEE Y &4 O 17
Do & DFEBEEERND ENCERE Y 284 o L

DIREI#BE 5 T 554 0RX B2 BB it 8
I6EOEY CH oo B FE DM OTFHE L BHR O T
ANl OBF I FEEREI»HIES U -IRETE 5o [FER
IZ LT Ey FZREEZ DG T KRR ETOREI®EE 5
X7 A0 %E 16 B olnXx E:XE2->ES v, 5 &
ZREEC LTI 2 EETALEITEOINS, #5 X
h LM 3.5kg/156°, ] 21kg £15° DFEREHE-,
2% RBWEHORE A 11000 mm
(FRIBES 3 HEMEES 138 EF—)

r.p.m. | 1 2 i

3 ! 4 ; 5
5ai 5.9 7.1
6.8 | 6.8 7.3

360 7o W [ Y |

|
70 | 82 . 7.0
’ |

R T2 R, & DfERIE 330r.p.m. ¥ TR
U CHOTRIZIREN 135 B 1oy 5—F IO TN
SVvAREDN30r.p.m. T LTy EBEOANS YAHE
wlto 30r.p.m. DI ETCHRSFTVAREYL Dm0 F0
THLHDN ZHNL ETIXE 2 Licw o 370

% 17 [
Fig, 17 Example of Graphical Method, for

BT DAl T3 0 g ik 2 [ A5

Combining Upper and Lower

Unbalanced Weight.



Wﬂ@ﬁ m S %%®%ﬁ%%%@ﬁﬁmmk 141
r.p.m. Cik¥»k, EHL 360r.p.m. (60=) ¢ 35, ELIL B L tRRhEgE 0 HiRAe 8- - L 28

REOIREIOINAEIZE 2 B CH 5, 360r.p.m.
(IRENF T ORREEITE U Cla A 2 v B3R & B D HRIR)
%Ai@k%v%@amgbn%ﬁ‘%&@5~mmm
mm IR EIRMZ R U VCEECH S, FET 5y v
b EG. Fz Dy [EfEDH A 2 v L ILEDE R 4 2
DIRENDIAD TR DD CHET 57 v v 2oL h g
ISWIR 0 BEFD Ui\ o 2 B b,

[VI] % =

¥+ 7 P AP R C2E T T X o CHE 2
5T LR by BRVEH oI 2 o5
F5Hbhn TOEKE L CSEDRREMD 3, 5 B2
DITjiE% i~ 3 B OBGERNC 33T b 023%, 5H W 4 fHE

LEF L THRRTHAZ Xl = 0 cik
B2 OREEC 220D F T < TR RAR LIEY
CAEBEEORVC TR #EEI80ES © VST 5
C 2Bl TOHBEIIEDTITbR I HETILE S
D3 BOBHORTAHEETE L LIZBaR LRI
Tl EDPLTHREINGRY T BE L IhhbDEWE
A O Yy ZOBEEDEH I XIFELZ L # 5 b s
W BT Z DBEETRERD S TR D o R A HE

2T

AT S BRICIXZ OHXEFOBBRLESZ S, =
NORCEH OFEIIZ X 50 s a5 Ly # O¥E
CRLELN T B X BICT 5, ZhdiFo—Bhi
P LIEXFTH S
BEL LI TE S,

s O IS ORBGE 2 RS R D v HER % 1]
\fo BB E AIER) DK LIS HRE,
TR EARESERE, B8t /)10t
Fov PIEEEEBRAT R ke /N ERRG RS
£l O BEBICBEEC 2 T 2 E 558 b - BT
HEAMESERA I E LREOBE L 2 N T %,

Z2 5 X K

(1) HACKEM B er, HEMESE
=, &, 160 H, (7 25)

P2 Bk | Mebla

£ 13 &
(1) E16 Z 5 3¢ X # ~

(2) BEMEHF - =
(4) b5 1% 8 5 B P A
(D) B St % 22 =~ & 9 5
(6) #1 75 il i M

(7) W % 8 B ROk T B

MPAPEIHERMA

53] -;l: 8} l o =ty ':-Jt
;’Eﬁ%ﬁgﬁz %Ill; H i 3

(I~2 A3E)

(2) REBEHEO &M KFEME

A §

=
(8) El’E‘igﬁ%nﬁ{‘fE@ HE 3R

=0 -
B ML o 2 200,00 (ki)

(2) PREEE . IREGHBESS: 2 Fﬂu\ﬁ:w'ﬁiﬂi mﬁ%@
WLl HL# ey 955 £y 4 0 LAY 203
1948.
(3) HRHIEE . 2 2 pVIEHRR il aE 2 4 3 2 [o) il
OHRENIEH H AW ER G EE, 5 376 58y i 53 &
163 B, & 25 (1950)
il
AY A
% 1 II:I«»'l-l
= A &
vosk IR K

,,,hf'i ¥ 30.00 5 6.00






