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Abstract

Num erical analysis and experinental mvestization were carried out to study the strength and low cycle fatisue

life of the BLISK with cathon fiber reinforced plastics( CFRP) ring Firstly based on the mechanical behavior analysis and

properties lest of CFRP, the numerical analysis on the stress-strain vibration modal and LCF life of the BLISK w ith CFRP ring

were presented Secondly strainmeasure modal test and LCF spi testwere perfom ed successfully Fally the canparison

of the numerical results w ith the experm ental data show s good consistency
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Table 1 M ain properties of the CFRP lam inate at different tan peratures

Coeff of themal Tensile modulus/ Shearmodulus/ Poisson” s/ Tensile strength/
T en perature/

C expansion /( 10°7C "1 GPa GPa ratio M Pa

L T L T LT LT In plane L T
0 0 0 305 6l 6 17 Q 33 Q 34 1890 34 4
150 -0 63 326 288 8 61 4 31 Q 32 Q27 1787 29 6
200 -0 69 341 272 4 28 . 28 Q 35 0 34 1636 9 47
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Fig 1 Equivalent stress distribution of blisk
with CFRP ring
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Fig 2 Vibration modal of the blisk with
CFRP ring at fixation
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Fig 3 Experinentalmodel rotor of blisk with CFRP ring
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Fig 4 Crack of blade root
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Fig 5 Camparison of blisk strain between the calculated and experim ental results
Table 2 Canparison of blisk frequency at free condition/Hz
M odal Nao 1 onder Na 2 onler Na 3 onder
o iam eter Caleu lated Experm enlal Caleulated Experin enlal Caleu lated Expermental
1 859 859 1258 1223 1393 1383
2 565 569 822 827 1262 1071
3 822 809 1233 1245 1403 1402
4 820 813 1251 1284 2122 -
Table 3 Camparison of blisk frequency fixed by transition part/H z
M odal Na 1 onler Na 2 onler Na 3 onler Na 4 onler
diam eter Caleulated  Experiental Caleulated  Experiental Caleulated  Experin ental Caleu lated Experim ental
1 301 310 797 797 1198 1205 1261 1265
2 568 582 822 823 1269 1266 2175 1704
3 817 820 1233 1266 1344 1433 2208 -
4 820 833 1251 1273 2122 - 2204 -
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