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Table 1 Structural parameters of shafting with three supports

p/kg + m™? L/mm ID/mm  OD/mm  M/kg

Shaft 1 7830 600 0 15 0.830
Shaft 2 7830 600 0 15 0.830
Big Disk 7850 30 29 200 6.760
Disk 1 2768 35 29 50 0.126
Disk 2 7850 35 29 40 0.164
Shafting — 1210 — — 30.498
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(b) Speed = 3000 rpm
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Fig.4 Shaft response due to 0—180 phase difference of unbalances
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Table 2 Feature parameters of shaft response

for two-span shafting

Speed Phase difference O, of Shafting with O, of Shafting with

/rpm /(°) three-support/mm four-support/mm
900 0-0 0.0311 0.0128
900 0-180 0.0698 0.0110
3000 0-0 0.1301 0.1101
3000 0-180 0.0654 0.1325

RS e A g g £ EN R APSIE )
PGB , 456 1 TR sh Rt Rl SR AR S % 7 (B 4k 2
SEM R ST P8 — S R AR AN A A
222G T IR FFERA AT

(1) 7€ 900rpm 4% 3 T, BRIl &R — By il L 4%
HZ T MR RS R 0, (HI LR/, Ut
W53 1B A AN ST A R 47 2 X6 Bl 28 4R 0 1) 6 T ¢
/N, AR GE DY S L = S P 2 R i i B BN S S
I, Gk i Bl VA AR SR AR TR AN T B
N AR R TR TR I S o R DA izl 3R
P Bl — /N T HRAAS T i Ot Co A, SO 3 T
2 R A5 T AR A N ST A AN 22 5

(2)7E 3000rpm /= 4% T, Rl 2R & 255 711
— il A 2z B R IR R 2 R 0, [
FEAE K, 16 I 4537 1 R AR AN ST A4 25 X6 il 2R 41 B
UMES R AE 0-0 ML ZH A&, I = S5 &
H IV 5 2 < 18R S I A 5 T it vy [ . T AE 0
180 AHO ZZHLGF , WIS T 14 10 B 00300 D 67 e

AP AN TIN5k 150 ] e 38 A N STl e A 7 25 20
BIZEAR, , F AN T B A 750 gl 2 28 i v i A 36 3 260
0 2t & A T AR

(3) NI KA R A Sl R (6 R, W T A%
GERUT AR 458 ,0-0 Lb 0180 AR 22 41 A X} il
FIRBHEmG /N Ul AL e WS £ R AR AL A e A, 3X
55SCHRT9 ] 15 H 1 il 22 HH 408 1 5 - % o0 5 i B4R
AHAT A = S #EHZR,0-180  0-0 414 IR 3h
BN, X5 0-180 A A F &5 BT HRARA T B
it A5- % 2 it 2y i 2R A 2 3R 2 rh o 2w RS, AT
Bz LI EN N B e A SR P

2 REAFEHEMCEASGIRIILE

21 BRAFEBEMEASRIZE RS

S SAE AN M P 5 = S A i AR 5k A AN P A
P ZE G IRSNFFIEDT AN S 7 IRER 1 PR EEA S
B, BT RS = SR R A5 P A R R R S
BUNE 5 7R, G54 P 85 = SO AR 45 A 9K
SR E ALRAS S IR SN R G e S0 5 504
G50 HM20N bR 2 £ 3P HLER AL, 4% 52 4%
AR I M R B I 2OR SR RG]
A o ] A ] 7 B A R ) e JRE R o B S PR AR Y
b AR R R rp, HBETR 17 27 374k = A A

" ”
— — e — -
[ " c

L

5 Pils =S I f RIR S

Fig.5 Two-span and three-support shafting rig and testing system
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VIBRATION CHARACTERISTICS FOR RESIDUAL UNBALANCE
PHASE DIFFERENCE OF SHAFTING WITH THREE SUPPORTS”

Bin Guangfu' Li Xuejun'" Jiang Mian' Wang Weiming”
(1. Health Maintenance for Mechanical Equipment Key Lab of Hunan Province ,
Hunan University of Science and Technology, Xiangtan 411201, China)
(2.Diagnosis and Self-recovering Research Center, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract Although each rotor is balanced well, unbalance vibration fault still exists for the shafting with three
supports (i.e., steam turbine, compressor unit, etc.). The effect of residual unbalance phase difference on vibra-
tion characteristics of shafting with three supports is investigated in this paper. A finite element model is devel-
oped for shafting with two spans and three supports to analyze the steady-state response. Additionally, the combi-
nation of residual unbalances phase difference among multi rotors is presented. The relationship between the sup-
ports vibration and the residual unbalance phase difference among multi rotors are confirmed. The phase differ-
ence of shafting with residual unbalance mostly affects the shafting vibration in the high speed, and the minimum
vibration amplitude for the shafting is from 0—180. Obviously, it is different from the traditional shafting with four
supports. Finally, the vibration experiment for the phase difference of shafting residual unbalances is performed to
validate the simulation predictions. It is a new way to suppress the unbalance vibration fault for this kind of shaft-

ing with multi rotors.

Key words residual unbalance, phase difference, shafting with three supports, unbalance steady re-

sponse, vibration experiment
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