22 6 Vol.22 No.6
2007 6 Journal of Aerospace Power June 2007

: 1000-8055(2007) 06-1002-05

1 1 2 2

(1 , 362021 ;
2 , 110015)

V232 4 A

Design and application of the-damp-shroud featuring
equal strength.and small loss

HUAN G Zhi-jian*, HAO Yar-hua' , ZHAN GJun-Feng’ , 'ZHAO Puyang’

(1 _College.of Mechanical Engineering and’Automation,
Huagiao Univerdity , Quanzhou 362021", China;
2 Shenyang-Aeroengine Research Institute,
China Aviation Industry-Corporation , Shenyang 110015, China)

Abstract : In accordance with-the working characteristics of damping shroud for aero-
engine blade ,a kind of/ desgn method for blade shroud featuring streamline airfoil and equal
strength has-been established ,and success ully applied to the structure design of the high-ro-
tating shrouded fan blade. The result demonstrated the practicability of this method ,with
which the shroud structure designed has thefeaturesof light weight ,smooth flow path ,small
loss of airflow ,and high reliability etc.

Key words: aerospace propulson system; blade; damp shroud; structure design;
equal strength; small loss
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Fig.5 Shroud structure drawing



1004 22

1 H_ H
( B 1
) 5 o — X :
] ( ) l e_ 5
R ( 6) . f —
ik R 3
r
[3]
R t
6 FORTRAN
Fig.6 Shroud profile (4]
1 1 31
r [2]. ’
2
m:IAp[zz- Z1dA
H __l_ _
r | . Xe = mJ-ApX[Zz Z1dA
Ye = 'J"Ipy[Zz - Z1]dA
X m A
. Z oY z :#J'ADZ[Zz- z1dA
Z=XxY
(5, 32
z(x,R/D) = : 5
2 , S
H_ D- R+[R2_ £ j }
2 co o - M - Dsm
2.7
2 (x,R,D) = °
D ( i U2 M S ; Js
H+ 2'R+[R2' oosGZJ s ‘Den S
5 - (DI 2 - )2 + (B/2 Q)z S
D- 2r ys = k- x+b=tan@ - x+b
R— ; w
D:(yd'ymin)zlp+Dmin M=F .d:m.zc.wz.d:
D- ? m. 7. o LK Xe- Yo+ b
yo = y- (x- atard A + 1
P = (ym - ymn)Z/(D - Dmin) X 3 X
~ ™ _ Je = —L—dx = =712 - z]%dx
Yirex ——— y ; x, 12co9p 12co9p| x,
Yirin y ; m, d S
Dmin 1 ,(P S x




6 ; 1005

Inc: 4
4 Time: 1.000
H 5256
466.5
) 3 407.4
§ 3483

289.2

525 MPa
230.1
’ 171.0
111.9
5211
’ -6.335
-65.44
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1 ’ 7
1, Fig.7 Stresscontour on the lower surface of shroud

1 Inc: 4
Time: 1.000
Table 1 Sresscomparison for the same shroud weight

! %

/g 29. 75 20. 74

/MPa_ - 5548 766. 2 -27.6 I Jei 3 1K

\

2 WS A RN #33

Table 2 Weight comparison for the same‘max stress
o shroud
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Fig.8 Deformed shape with undeformed edge
I % of blade
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