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Abstract

In this paper, aiming at the problem of large fluctuation of the test value when the dynamic unba-
lanced mass of multi-blade impeller used by the range hoods are repeatedly disassembled and
measured, the main factors are summed up by the combination of calculation and experiment, and
the results are compared with the experimental data to verify the accuracy of the theoretical
analysis, and thus reasonably explain the phenomenon where the test value will have a greater
fluctuation when repeatedly disassembling and measuring the dynamic unbalanced mass of mul-
ti-blade impeller. Through the analysis and summary, we can add some design basis for designing
the structure of the multi-winged impeller, but also provide the research ideas of the similar
problem for other researchers and provide the reference conclusion for the similar product de-
signer as well as some thinking for the similar product quality sampling.

Keywords

Impeller, Dynamic Imbalance Quality, Repeated Disassembly, Error Analysis

KRN A 2 BH R iR E
Vg

7'5)5]7’?5(2&1’2, ? ﬁl, iﬁﬁu’—s’ g&%ékl’ ﬁiﬁz
AR REVR T AL P, B

WL S ik B B BT s R G A 5 SE I =, WL TR
SHUM Tl 86 WA e B A BT A BRA =], i
Email: qq394997625@163.com

Woks H . 20194F10H 100 FHE: 20194F10H24H; KA HiH: 20194F10H31H

EGI: BURA, 2, M —, SRR, (LI WOHE L 2 R e S T R 22 T 0] AU TR S HOR,
2019, 8(5): 423-429. DOI: 10.12677/met.2019.85049


http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2019.85049
https://doi.org/10.12677/met.2019.85049
http://www.hanspub.org

AN 4

HE

ASCEREE R YRR ER M ML 2 B RSP RER, WRERSIBKIN RS, BYitHE
AP AERRIEALES, SEHEERR, FANTEEREERIEGEETHER, BIEER SRR
e, & EHARE T ER IR E RSP R ERN, IESA BRSNS . Bl 05 84,
DAY DAJE ) 2 B R S5 Bt N — BT HKGR, R oA SR R R BT 3 R AR A R
B, RRO=RERTHERESE LR, BRI A — R

XK ia
HE, IHAFEER, ERRE, RES

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

BtE N RS KT BB, [ P SRE TP 6 TR L s AT R g PESR Y 1 SE e 2R . R
HURTAREE R[], 36T WR st AL 10 5 KRB AT S5 K A WA O R, AT AP Mt R AL b B 5 R e e v
H X R R AT BRI YEREIL 25 T AR, JNLHIE R 1 3 m B RTS,  n SR iR R 1
SRR P I Z0 (K DR AN, (R S B R A RS A, R AL A, T
S WU R S e X AR AR, Bead, MRS BRI [2]. PRIMAE R R BORH RS T, AR al A
TR RN T RS TR I RIS AT AR E MR AR O S E R AL L BEB0(3] [4] [5155). BLA (P 5H/A)
THETN s W AL e 3 - ol it 2 A I RS EE R, R — AR ) SRR 45 SR [ A AE ORI
ZfH. BEHEM RS TITERVEAEABC, BA ERNERZE O H AT 3 LA ot
TR I Bl I RS FEAR % IR B AR B A0 SRR 22 3 SR R ZE AN K, FEA T HIAE 5% LA (6] [7] (8]
[91. T H ATAE R AL e i, A REI K. SIS Bk A, ACSOR B B 18 70 M7 DU SEIR TS
iE, 13—t ammEiit.

2. A FHRBESMRBIRE IR R DR
2.1. FhPEHARIRFEE

MR, W T s AP B R AE W A S T A AN B0 ) F N F , il A1), FeiaiEh
SEATHLAL A RS SRI S 5 ISR II N, BN, o N, RN, BB AT D@ I st 32 A5 R 3 A o sl A
R IRAS IR

F, =N, +i(ANL +CNy ) =mar’
5 (1)

F, =N, +%(ANL +CNy ) = myor’

BT B R G 2 T AR SRR B S O AE 5 . W T o R @ RS T 13T

DOI: 10.12677/met.2019.85049 424 HUbE LRE 55 A


https://doi.org/10.12677/met.2019.85049
http://creativecommons.org/licenses/by/4.0/

[

W, BB x (o) WA TR(2). MR TR (S A7 (LI (L S A RVRE G S5 RO B, 96 LSl
Ko BAARIIIRIEE 4,4 (o) FAEL g, + (o) TTLASRIE . TG B0 F, F1F, o LLiH5E3E
B, AT AR B AR T R, R, (1)

F

L

A B

]
I

Fl

Figure 1. Dynamic balance machine support solution
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Figure 2. Translation between The rotor axis and the theoretical axis
of rotation
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Figure 3. Translation between shaft axis and hole axis
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Figure 4. Intersecting between shaft axis and hole axis
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Table 1. Known parameters of an impeller
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) L mZE/(mm)  FLA N R ZE/(mm) M)(mg) 7/(mm) 02A/(mm) BD/(mm)
+0.018 -0.014 1292 112 24.76 26.5

Table 2. Dynamic imbalance of the limit position between shaft axis and hole axis
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Table 3. Schenk HV2-10 dynamic balancing machine parameters
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Figure 5. Imitation impeller rotor
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Table 4. Imitation impeller rotor dynamic unbalance test
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Figure 6. Fixed phase dynamic imbalance test data
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Figure 7. Uncertain phase dynamic imbalance test data
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