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The Critical Speeds of the Centrifugal Purifier

By Yoichi Kobori
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

This i1s the report of the writer’s experiment and calculation of the critical
speeds of Type DO centrifugal purifier. The driving speed of Type DO purifier
being considerably higher than the lower order critical speeds, it presents an im-
portant problem to design engineers of this type of machines how to determine the
critical speads of the machine. This machine involves two vibrational systems in
its structure; the one 1s the inverted pendulum type and the other the overhung
shaft type. And so this machine has to handle two critical speeds corresponding
to the above. In relation to the former type a calculation formula has been
established, in which the consideration is given to the strength of spring and the
direction of rotation and whirling, and concerning the latter the calculation for-
mula for three types of critical speeds have been made, in which the gyromoment

has been taken into consideration. In the experiment with Type 4-DO purifier only

one sort of the critical speed came out to be obvious for each type of vibration
system. The value for the inverted pendulum type was about 1/7 of 110~ driving
speed and that for the overhung shaft type was a little less than 1/2. Through
this experiment 1t has been clarified that every experimental value shows a fair
degree of coincidence with the calculated value that can be derived when the

direction of rotation and whirling is one.

[T #&

Sl DR RR Gl PR O FUE 0 2 & il 1 %

D7) & HFIT L TRG 2FORKRE, i@ el
AL T 5 BT A B B U, TR a i+
P CH D, T ICHEN S OIXHSDHCE S, DY
B NEEEE O A1) 2 FCHFF S ARIET T o
T, ERREE 6,900 rpm Gz X5 (4-DO
RV, ABuIASkED Hi ERiEo = & & Edim)i:
HELETDHOT, fEbiudEE % Ml B L Tuaasic
EHNEMIRGT L A EE A ME CH B, ik
DGR & U TSR3 L O gidti7e B4 & L
TN THRIC A, A Tk DO Rllic DU~ 3
M B RE 200 i+ A 7o & S3HEK LRk, 7
24-DO Fhz DU THER 7 HONC BEEF A 7 Mok

il

* | ILBYERTH SR A

1T ]

(1) #& & X
1 B (KEZE) (L DO A KEEIE M Ch 5 . M7 5
AFEDOIREIR & L T
(A) A7 A—3Ix
(B) Evar—iipks+7 1
(C) 7 Vv—an—= 4K
MABEXBIDED, EOEASILHI2 FHaee s Tius
Vo T (A) A (HE), vv¥7 b (EF
DH) B XX LRI R L0 e 58 EFTHD, (B)
(TR O3 R S e e il Ch B, (A) B LU
(B) ORDOIKEMAIEZ 8 2 K (KESR) w5t F
DEE L (a) Cik o 7 MISEERIE, (b) Tl Skt
TR, ETHMETEb Y7 v 25RBECFHELTEH
Dy Y7 MEEHE: (b ARED) Y7 b ThD (N
ET 5,

auji
e

L)

2] ——



976 7 Fn 29 4E 6 A g 3 EIAN %36 & 6
il MEVRER ST S i :
) — \&),%mﬁﬁ?&ﬂbﬁék@i
r' < 70 50 frfoll LT S & ANED
AN I U R U e i =B ) e
/ "F\r?Jl/ﬁ%JL

©
X

Jr'— A7)

Hinb, FOBEO il 2 oisEiE
I FERUEEE X OSYn o fEodiEE

I 3794

Lich . FomfEholBAIREE A K
| FERémT M55
“;-:a,} EIFIC/RT I IR THIFEN
Il

foBSr iR oA Bk LO°
¥ 7 b)) Dl Tl o i bz 29
DEBETCIEE L TW\W5b &95, Gi5%

S s K= DD,
R atag 2 =37 "2 LDk (cm)
h=371 B VEE O
/ NN (cm)
NN Q2 =T DD N D I EE
. e 5 N ~ LR (rad/s)
2B 8 (J20k) o=Hho FliizOfAfE  (rad/s)
#1K 4-DOM # o W B B O B X L=RORY ORY A ORPEE — A
Fig.1l. &tructure of 4-DO Centrifugal Purifier ¥k (kg X cm?)

| J bt K7 . + NI
| \ | - ' \
1 gl \
O " L% . y
| || f ,’F-_ﬂ—}‘\xigv ?J 2 -3 4
\
‘ | l I\".
L LRI ) —S TN
| [ (oK)
"
| |
F 0|
?&%ar—iéﬁ }l¢m;§ﬁ
(H)
2 DO # = o W & B o #& #H £

(a) f8 ¢ #: + (b) % {f i
B @ 5= [l & fi2 8 o A 6] 38 X U liE o K/ O BEE
¥ g

Vibration-Systems of 4-DO Centrifugal
Purifier

(a) Inverted Pendulum Type

(b) Over Hung Shaft Type

Arrows in the Center of Figures Show the
Direction of Vibration and Their Ampli-
tude for Comparison
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Vibrational Forms for the Type of All Kinds
(a) Inverted Pendulum Type (b)

(c) Lower Backward Critical Speed Type
(d) Ordinary Forward Critical Speed Type
(e) Higher Backward Critical Speed Type

Fig.5.

Natural Vibration Type
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Fig.6. Experimental Apparatus
Py, Py and P, Show the Vibrometer
Pick-ups to Measure the Oscillation
of Bowl, Shaft and Frame Severally
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(a) 4-DO Type Purifier
(b) Capacity Type Vibrometers
(¢) Electro Magnetic Type Oscillograph
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