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Vibration characteristic experiments of rotor system

with different crack parameters

HAN Bing, LIU Zhansheng, HE Peng, YAN Peigang
(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Four multi-disk rotors with the same structure size are used as the research basis. The precision wire cutting method is
used to prefabricate transverse cracks of different depths at different positions of the four rotors. The vibration characteristics of the
cracked rotor system with changed crack parameters are tested and the relationship between the dynamic response characteristics of
the cracked rotor and the crack location and crack depth is analyzed. The test results show that the 2} resonance phenomenon in
the 1/2 critical speed zone and the 3X resonance phenomenon in the 1/3 critical speed zone are the typical characteristics of the ro-
tating shaft crack failure. The 2X resonance peak value increases rapidly after the crack depth reached a critical point. While the
3X resonance peak value, which is different from the results of existing studies, drops abruptly after the crack depth reached a criti-
cal point. Also, there is a correlation between the critical depth that triggered an abrupt change in the peak 2>< and 3X resonance

and whether the crack location is at the root of the disc.

Keywords: rotor dynamics; vibration characteristic experiment; crack depth;crack position; multi-disk rotor system

¥ 1 R G LS K sh LSRR BIL A R 2R e
FERUBRA A%, FAE AR I i s R U 2 < Bl
PN 3 45 22 TP O Y S A2 whdy iR B Gl R BT
PRI 9 BLLL . A e B I R BRI Al 4 SO 1) A
T, I R EOH W7 2 S04 e A £ ) A3 T e 7 A
JEE T SR A R By 47 e LA ol R 4 4 S RN 22 5F
PR TERZ RO I L, 5T T IRAES
14 7 2 M 0 B HLA 3

] P MR DG 0118 22 3 R IR 56 1 3 8%
T B S E I WA CRF ST . DARPE S A

5 B H#A: 2023-06-05; 1&1T H #5: 2023-08-24

HEEWB: BEREE AL TR BTH (2017-TV-0008-0045)

AL-SHUDEIF AT %43 5| 15 N7 A% f Fe Jile 256 11 v 44
BRSO R R AL T RAUEE T AT BROT AL, O 48
H e il 2R SORE 45 e 1 W 4 MR R AL AR AL, o
IS BRSO e AR B R . SOk
[10-14 J W RG22 76 4% A B 0T TAE b & B, R T
FAE BB OIS o A H A ST GUO % Y
BF 57 I 2 W1 308 90 Wi 7 T AR S B 1 B B
(932 W 3

SR A A i 2 R — L B B Al 2 S e
BEar BN ML BEAT e . Ol B I H



462 W& L

[ ¢ %38 &

PR 25 BLZL 1 R BRSO |, T B AE I W T R 8L
SLR b iE— A5 4 M SO B R BT R B
B BT80S HUORS B B L R Pk
R TRY A 530 5 12 0 S 7 — A B ) R AR B il
Z B BRSO I S EOR MR iR 2 . W
M ot T 2 il R e s E A7 R R R T R Y )
FAT T A AR R 24 802 80T 1 5 F 3h 97 2% i 4
R AR LEE ., BACHSCHMID 452 g 57 1
TR arny 320 MW KB & LA % 1 A BR TR A,
38 5 FARAT TR R R sy B AIRE T B R B
i 57 4 o SCHik [ 22-26 A ATF 5 R RE AR BL TR [A] 4
B YOI E SRR T DIE Z 1 b= o e ke
X F R G R S B RS BN B R A R RS %
B — S ) B AR g — A AR B, Y
N AR B=E 20 SRtk P A i ak S e
Ve F 80U 7B 5% 1 B SR B sh 4 1E 5 M 8L S
Bz B R AR IH AR TR RO I OCIR o BRI =2 40, X
B J1 5% & P A RR IR T oK DL B3 T 451 A PR A
TR T S A RE 1300 (8 7535 0 24 805 10 TR
& SRR Fifi 24 802 5000 A8 AL L 55 DUTE B B 9 45
AR,

A SC LA AR [ 45 K RS B0 DU AR 22 45 T4
SR X G, ) PR 9 2 0 B0 O 2 AR R e 7 1
A T 7 A T 22 A TR B 1) A i) S 80, I S B
T sh R R R Sh A e a1l . Kl
S5 IR, R BURG 78 WG 57 3 XA 2 <1 3 <t
T8 U0k iR 06 {1 15 4 S0 A7 R R S0 T A AE R A
[ i, 3 5< M A e P -1 o 25 24 80 % 38 A9 346 o i 24 3
i3

1 KEENE

U o i BT B 2 B T R Ul e e
MRS & WA 1B R o il e 1 B & b e

IS ON

ERARAINZ R T

40Cr & &, 5% T W LTS5 S B P2 o &
LR 7s o A SCHR AR R 1) 2 S0 B0 DL TA] I A
11 & 2300 e 1 R T A P A5 LT EE R W 4 Bl )
BATIY % A5 R AR o R B S BOR W A8 b
R RS 1) R AR GE R AR B0 AT R TT I

I ::;(f
| ¢had

b,

1 -+ \
B 1 285 T 25 2 Fr e &

Fig.1 The test rig for testing dynamic characteristics of

Al K

multi-disk rotor system

®1 SERTFSHY

Tab.1 Multi-disk rotor parameters

ke 3 PIRTE 273 BARKUE
¥R &/ mm 1000
AR/ mm 40
R H A/ mm 200
A1 28 /mm 50
A 3R /mm 40

R EE/ (kgom °) 7.85x10°

HLPERL G/ Pa 2.11x 10"
HEE /N 0.3

W 2 s, A U g A il i 1 DU AR A [R] R A%
RAF 285 1o RADRT & L0109 175 2050 51
T VU AR 5~ B9 AN [ 57 B8 T A ) % 8 ) 1) 2R 2
HYUGEE N 0.07 mm, REH AN E LK SIS
AH R B0 3 22 A0 Y B R R AE B 3 P

HgfiE2 B3 ML E4

1 s L IIE

- T TR T

K2 Ryt m R
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Fig. 6 The vibration amplitude of 1X varies with the
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