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Mox‘ + K()x = O (1)
M.= diag (M) , K.= diag (K'") (0=1, 2, , m)
X = [x(l)Tx(Z)T x(m)T]T (2)
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., K
x= &y , ®= diag(B") (= 1,2, ,m)
g=[q""¢7" ¢ (3)
q )
My= IMb= IMD=1T , K,= PKb= G+ & K& (4)
Q= diag (&), (= 1,2, ., m), Q¥ « M. K,
) (3)
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EK21 EK2
EK11 EK?22 o1\ 02 6 EK12 EK?21 ,
EK11= Ks*U (6)
(6) U 6%6 Un= sin® (0« B COSZB, U= Un= - ;_

1 1
sin2 (o+ 6 COSZBa U= Usi= - Esin (o+ 0) sinzﬁ, U= Un= — Erlsin (o+ O sin()(sinzﬁ,

Uis= Usi= %rlsin (o+ O) cososinzﬁ, U= Usi= — sin (o+ O coszﬁcose, Un= cos’ (o+ O

cos’ B, Un= Un= %cos (o+ 0) sin2B, Un= Un= %rlcos (o+ 0) sinosin2B, Uzs= Us= - %

ricos (04 0) cososin2fB, U= Ue= ricos (04 0) cos’feos® Un= sin’B, Usi= Us= risinosin’p,

Uss= Uss= — rlcososinzﬁ, Uss= Uss = %rlsinZﬁcose, Us = rzsinzocﬂinzﬁ, Uss = Usa— %
2 . .2 _ S . 2 2.2 _ _ 1
risin20sin"f, Us = Us = ) risin2BsinGcos0, Uss = ricos’osin'fB, Uss = Uss = - 5
r%sinZﬁcosO(cose, Uss= r%coszﬁcosze K
EK21= T *EKI11 (7)
(7) T 6x<6 Tu= Tuo= Tn= Tau= Tss= Tes= — 1, Ta=
(ri+ r2) sin®, Ts3= — (ri+r2) cos® Tei=— (ri+ r2) sin® Te= (ri+ rz) cos® EK 22

) r 180%F ax 6 - pB EK 11 o 0 B
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n= @"EK11+ @\, Sy= & EKR&" , Sy= & EK12* 3" ., Su=Sh
cﬁl” cﬁ”' qﬂ” cﬁ”
) St Sy S; Su 1 J N
S , S
4
, 3 , 2
1 10 ( : Hz)
1 2 3 4 5 6 7 8 9 10
106.5 107. 4 135.4 151.9 1625 177. 1 259.4 514.6 518.0 904.3
106. 1 107.5 135.2 151.8 162.5 17741 259.5 514. 6 518.6 904. 3
0.02m 0.03m  0.02m 10kg, 5.5%10°°
kg -m’, 0.15m 0.10m  0.20m 0.20m ,
E=2.1=<10"N/m’, v= 0.3, p= 7800kg/m’ 3 0. Im
. ) 6 \ 10

B

, 1 K:= 3.0<10'N/m
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DYNAMIC ANALYSIS OF A GEAR DRIVE SYSTEM

IN AEROENGINE

Yuan Xiangdong and Zhou Chuanrong
(Narwjing Aeronautical Institute)

ABSTRACT A new technique of structural dynamic analysis especially for
analysis of gear drive system has been developed, which combines the principle of
substructure analysis with the idea of structure modification. Meanwhile the gear stiffness
model about the degrees of the freedom of the structure node in which the gear relation exists
has also been established. It has the advantages of both the method of substructure analysis
and vibration reanalysis of modified structure. The natural frequencies and modes calculated
by the program written by author are in quite good agreement with the results calculated by

finite element method.

EXPERIMENTAL INVESTIGATION ON PATTERNED

BLADES OF COMPRESSOR
Miao Runtian, Wang Liangui, -Qian L.uhong
(Shenyang LIMING Engine Manuyfacturing Company)
Tang Zhiming and-Gao Ge
(Beijing University of ~Aeronautics-and Astronautics)

ABSTRACT The presented experimental-investigation on patterned blades of
compressor opens-up a new way for improving-performance of compressor. The experiments
were carried out"with a HP ‘compressor_of a twinspool turbojet engine in a multistage
compressor rig. The HP compressor-consists of three stages (named the 4th, 5th and 6th
stage). Two kinds of pattern presented in the paper, as two design, are all engraved on the
surfaces of the existent-4th and Sth stage stator blades. The pattern  is 45 tross grooves
and the pattern  is streamwards grooves. The experimental data of the efficiency ' and

surge margin SM are listed below as compared with the reference compressor for uniform

inlet flow:
Pattern Pattern
a n (%) SM (%) n (%) SM (%)
0.9 + 2.5 + 2.2 + 3.5 + 1.3
1.0 + 2.9 - 0.1 + 3.1 + 2.8
1.05 + 1.1 - 2.1 + 3.7 + 3.3
1.1 + 1.2 - 3.0 + 1.9 + 3.6

The performance with circumferential distorted inlet flow is kept the same with the
reference compressor. The above experimental results show that the efficiencies and surge
margines of the compressor with appropriately patterned stator blades can increase

significantly.



