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Fracture analysis and experimental study of induced draft fan blades
under fluctuating flow field
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Abstract: The calculation analysis and experimental study of blade fracture of a certain type of steam and static
adjustable induced draft fan are carried out. Vibration signals and blade natural frequencies of fans at different
speeds and openings are obtained through vibration tests and modal experiments. Performance curves of fans at
different speeds are drawn according to the similarity theory, and the rotation-opening curves corresponding to the
flow rate are obtained. The fan operation restricted zone is delimited by the stall line. The test results show that,
when the rotation speed is constant, the amplitude of the blade passing frequency and its harmonic component
increase with the stator blade opening. Combining with the modal experiment, it is found that the natural
frequency of the blade and the blade passing frequency and its harmonic component coincide when the fan runs in
the rotation speed range of 796~912 r/min, resulting in blade resonance. The fan should avoid running in the
resonance speed range and avoid running in the speed restricted area.

Key words: steam induced draft fan; blade fracture; air pulsation; blade passing frequency; operation
characteristics
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Fig.1 The change of airflow angle of attack and stall
formation
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Tab.1 Design parameters of the fan

TiH WA
Bt T KL
= HA47048-8Z
IR TR
PRI E/Pa 85910
SR s Im 1372
TH TB T B-MCR T.ii.
BERRI(ME s ) 820.20 717.90
AN DREIC 129.8 114.8
H IR EEIC 1485 129.5
N 15 (kg m-3) 0.706 0 0.7340
N -7410 -6 175
4:JE/Pa 11 496 9580
BEI% 84.7 87.1
ThhZRIKW 10811 7733
E5/(r mint) 920 895
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Tab.2 Effective value of vibration velocity at different
speeds and guide vane openings
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65 062 086 081 1.00 Tab.3 Blade modal parameters
481
85 0.73 0.76 1.01 1.06 ik HiERHz FHJe /%
65 0.80 0.73 1.06 1.25 11 442 0.002 7
536
85 0.94 0.86 0.90 1.26 12 459 0.006 2
55 0.83 0.85 0.90 1.36 13 508 0.018 8
588
90 1.12 1.38 1.20 1.65 14 531 0.1070
55 1.10 1.48 1.39 1.86 15 539 0.0305
646
90 1.37 1.77 1.54 1.91 16 562 0.002 1
55 1.20 1.50 1.70 1.96 17 581 0.1440
694
90 150 238 1.94 3.49 18 608 02730
55 133 161 155 3.03 19 635 0.0991
754
90 173 2.6 1.95 46 20 672 0.006 6
55 159 245 174 4.26 2 704 0.046 1
801 N
80 1.78 2.87 2.18 7.98 22 18 0.0006
23 736 0.0235
55 2.82 2.73 3.10 2.30
866 24 785 0.002 3
70 3.69 3.99 3.32 2.48
25 800 0.001 7
55 3.68 3.74 3.58 2.46
911
65 3.21 3.36 412 2.67
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Fig.8 Frequency response function curve of blades

RECHLH F TAEREE X 8] 4 800~5 500 r/min,
Xob N R LEE 3 796~912 r/min, 87 A3 i 4 %
2 {540 504~578 Hz, 3 {54 756~867 Hz., I )

http://rifd.cbpt.cnki.net

4 KA EZEFFE ALK &

B9 4t T RBLIE e AR TR T
REPEINZ. BRSO, 5] PR RE
i

—_ =— )

p (nY
F:? (3)

A g NTE, mP/s; n NFEIE, rimin; p NRUE,
Pa; g\ n'. p A, FlEMNXELRN G E.

p=0.704 kg/m’
16 000
~ 14000 sz
12 000 )@d“
10 000 e
8000 [ R 4
6 000 7 : ~30°
4000| S - NEs
2000 LT “30°-15°

0 dflo noagso 101559743
Ty LAY v

IR PE D i 2%

JAE/AN-m-kg

QO VN O LD
LSS SLSSL S S
SRR
ik /(m's ")

9 ERREAEFFIEM
Fig.9 Variable opening characteristic curve of
constant speed




12 ¥

O a1 | VL WA s ek o i 133

K 10 5t 1 AR BRI AN R s AT T
JER 51 B URRE
n=920 r/min

n=860 r/min
S /1= 700 1/min

p=0.706 kg/m’

JAE/(N-m-kg ")
o
o
S
S

W -i\
AN \
W \\\ :\*\\\\;\\\\\v .\\\ \
AN
‘\\\\ \\\\‘\\\\ W\
AN
W \\\\\\‘\\\ W\ \\ '\ \\

\\\

0
200 IR
10 FREIEEE S FFE 5| KA S f
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