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Dynamic Balancing of Spiraxial Screw Blower Rotor

Teruaki HIDAKA, Takeshi ISHIDA, Hong-you WANG and Tetsuya FUKUDA

Abstract
The blower rotor whose tooth is composed with a spiraxial screw has been used in a vacuum pump.

However, it was difficult to dynamically balance this rotor because of its complex tooth shape. In this

paper, the dynamic balance of the above mentioned rotor was analyzed theoretically, and the simple

method was proposed to dynamically balance the rotor.

1. #E

IEDRBIZM-T, MrODH THEMEED LR
YTHERENTVE, HERL 7L LT, AhlLh
EERULND 2D S AWEEFHIIrLEbET,
INLDBFFEREDEANSCKRLFIH L, sBhethd »
T T EDBIZML L REHEE O, QKR
BAHRICBRT IR 2 ) 2 —Ko7hHs, 221 2—
R 7OREN LWL, 74 —F () Th
A, D74 LE-WETIR, MEOBERHEOE
AEWTICRARD B L, AL EHER KT
BIENTEL W, 2D, SUKEICHE - W34 2
EBEELTRIIEFCHRDECLDEL L, 22T,
ZDOSREDMT T B i & TE 57508 272012,
WHEAZZIE DI FETAX AT BB AR L7
AR S e NAR7 ) 2 — WP, Zo8
Ber-7co—9 — %8B I2 L > TRELTWAY, 2
WA TXRL e NR 7Y - — L THY, o—
=l L DA o RS TRIRDEE LA BB Hpe
B Henizd, BEAMIDDLECENE D

AR LR
R B A FER 1k
ORI (BR)

57, K, EXNBEENS, v— —nE 5
RWHEIZEL L DREDDH B,

ARIFRTIE, CHDRSNL4F5FL N2 7 ) 2—m—
F—DENT v R BRI EE L2 AR, R
HICEI S5 C REMB HEEZRM L7220 TC, 85T 5.

2, O—5—-DmiEE R PHew

Fig. 1323 %L %227 1) 2 —p—9—nj
BXTHY, COo—9—BLU, ZHOu—%—r
RAlhoon—2—-—D 2N~ 4 —4WAALETH
ER7HBEEL TS, Fig. 2 (a) 3, 2945
XL w27 ) a—0—F —DEHENKTH Y,
Fig. 2 (b) {3, 2 #lti i T4 5. Fig. 2 (b)
ZBWT, MiEhLEz8ie L, x, vV EEORESLIC
Y, o—F —DN¥1EE R, #EEE R EL, JEHA

Fig. 1 Schema of the spiraxial screw rotor.
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(a) Longitudinal section
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(b) Section perpendicular to the longitudinal axis

Fig. 2 Sections of the spiraxial screw rotor.
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Fig. 3 Symbols of the spiraxial screw rotor.
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Fig. 4 Distribution of the unbalance inertia force.

Kb, R (5) oMb LT, ALY
7% HICHEHMICEMIHLTW2, Lizs-T,
FEREIR Ao xt LT xtFRIc o — 2 — 2R BB, R
FITVDONT R ITNEFHIFTELZ L b h b,
T, MHROBMEICEIT 8800, A B
BT 2E— AL b ERRTERT 2,
dMax = —(L/27)? + Se&;pbsindds
dMay = (L/27)? + So&spbcosidb
dMex = (L/27)? + S,&.p6sindd 6
dMgy=—(L/2%)? - Sy&pfcosbdé
......... (6)
AmEZHT 2840 -2}
v (dM*+dMy?) 2T e, Fig. 50 %5 i2% 5,
Fig. 5269722 L5912, ABMIZHT AR WE—
A M, 6DHME L LITHMALTWEDY, =0~7
(z=0~L/2), 22~3z (z=L~3L/2) ¥ 8=n~2x
(z=L/2~L), 3z~4=(3L/2~2L) OEWsHTH 24T
Wiz, X (3) »608Mebirdic, &
FIRVE—A L ML, YHREIZIEEELD, x s
ORI NIRDZ EICh D, TOX KRS 2 ED
B 72HIcRBT 2T 2 34U, 2 6=3z~4x
DRI LS e b, L L, 6=3z~4z O
PSRBT 2 3 4UE, e A8V & x FROR
FIRVE— A MHFAELTCE, R (6) OF 1R &

yl
n 4r
j dMuyy=— J’ M.y
0 3

THY, 72, 0~2 DM T X HRENCTHE - Ty 32749
BNWE— AL P EHEFTH DA, 0=3n~4n DM,y
EDDPLYNBeDT, §=0~n(2 =0~L/2), 32~4
7 (z =3L/2~2L) X il TRIEEIC BT T, x
HEDALEIHVE— A ¥ b rcb a2 L, v
HMDREIECE— X 2 FDNT L Z LR TEX B2

yis
) 3T So §q P

Fig. 5 Distribution of the unbalance moment.
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Fig. 6 Symbols showing the shape of the hole for
balancing.

Table 1 Dimensions of the spiraxial screw rotor
calculated.

ao bo Co R. R, L

55mm | 130mm | 3 mm | 200mm | 70mm | 240mm

Table 2 Result of balancing the rotor shown in Table 1.

X, X, X,

bx So S

22.5mm | 23.5mm | 0.5mm
1

87° 46424mm? | 85.5118mm

Amount of Unbalance 11143.5g.cm
Residual amount of unbalance after balancing 22.29g.cm
Residual unbalance ratio 0.2%
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