Fastk H12M

RS PRI TC R Dk S TG 17 1 B RR S e

79

XEHS :1004-2539(2021) 12-0079-06

DOI:10. 16578/j. issn. 1004. 2539. 2021. 12. 013

BRULSRREL KB EME S HB AR

R EON' FEER?
(1 T ARBER AT 225 LS ANFBE, T & BRI 519090)
(2 fifsfBe AL TRE2EBE, Y098 fiif 223800)

RE AXABETTEARARFI RN AL ETNR LN ERERFAFEE LR E
89, P T R RARA AR BOR R et R IR 6 X % e et TR @ 5 [ AR R 25 M0 & U et M oy ik
FRTETERENSHES M R hiae KR, BB T F 0 Ra& A8 eI T A %
Bl o, BRAA, BeT T 8% @ ad-F — b L A0 R TR 3 [ IR A R 69 46 A M 1 Ak A 2 ) 2R 4
wRAe e h, SFI16MERBREALA0.580 L K AEARA A ZE; #-T %@ 60" egmrt 44
AR R I 0 PR B AR ; 20°~25" 09 3R 4% A AL B BT i L et A5 T B AR E AR o | Y | 4209
Rl L KEATERE AAATEHRERRET — LT Z L,

KR FRR E-TEHT MRER EZsX AR AEan

Coupled Design of Non—flow Ripple and Non—axial Force for Lightweight Roots Pump
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Abstract In order to realize non—flow ripple and non—axial force of roots pump with helical rotor and

greater capacity utilization and smaller internal leakage as desired by its lightweight , for high cross shape coeffi-
cient of rotor, a construction method for chord height line of pitch arc of half lobe as internal conjugate profile
segment and top profile segment with radial equal arc gap is proposed, from coupled relation without axial force
between volume pair with helical rotor and power pair with helical gear, its coupled design method with non—axi-
al force is derived and an example is given. All results show that plane—convex conjugate gap and top equal arc
gap can effectively restrain conjugate leakage and radial leakage , and cause larger shape coefficient of 1.6 and
larger volume utilization coefficient of 0.58 to come true, helical angle of 60° can realize theoretical non—flow
ripple, and coaxial design with equal cross pitch radius of helical rotor and standard helical gear can be derived
from helical angle of 20°~25°, and the coaxial design method is simple, etc. It provides a theoretical basis for fu-

ture high quality development of roots pump.

Key words Roots pump Helical rotor Helical gear Chord height line  Non—flow ripple Non-—axi-
al force
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Fig. 1 Volume pair with helical rotor and power pair with helical gear
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Fig. 2 End profile of half helical rotor
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Fig. 3  End face model and parameter measurement of helical rotor

K(6)IEM . Hrr, &3 rhaRB A o2 bl 7l 1)
T2 T SRS [T 11 s, i DA Gk — 3 0 L 41 B o
A=0. 58 5 HA AR K EBRIEIR R % 1. 47 Fl 1
PR 2 AR 2400, 50 19 3 0 B 9EG F-AH EE, o 3
T 8.8%, A2/ T 16%; [HAt, T 2a=8" ) 25 5% 7
B B AT R AR R o SO g D B
AERICIRRE. WRERFRE. /N
i o B /INER [ itk 1 — P AR G 4R B B
3 v IH 22 f A HEHE K R AT U B
e R AE A [ 2 DX ) P, ey T 0 0 4 2 1 B0
AR AEEE S A . DT 1 00 SRS 7 1 0'6'H
G RIBAIE, & o BFEFHEE A, Nk 2
Fi, HAS R IS0 S A TE Oso<a WA 51, w=aff
41, a<w<B-o H 3N, 0=B-oH 21, B-p<w<ef
14 H, a<o<B-¢ 338050, K 4 FiR.

/“\\\ / \\\>
( ,."'/""}v \(‘\)’d_t\:,/’”;‘ 'gﬂxrj
. W -

. O g
U, S ;
/‘ A ’7\40‘//// = i ]
\ 7 y
- ['/ N
=
\ Q >
\\/// S

B4 5T RIS B 3 A3
Fig. 4 3-point conjugate of rotor pair on end face profile
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