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Test for an SEA Meoedel and Evaluation of Its Parameters

Zhanqg Zengchang (3 & 48)

For conservalively coupled systems, a procedure for testing an SEA
model and evaluation of corresponding parameters has been established, In
practice however, a lot of systems are actually non-conservatively coupled,
The work discribed in this paper is an attempt to develop a relevant
procedure for such systems, In the work, we start with extending the
existing power balance equations for two non-conservatively coupled sub-
systems to those for the structures modelled by several subsystems, Then,
by defining the total loss factors in a proper way, the power baltance
equations will take the same form as those for conservatively coupled
systems, Thus, a unified test and evaluation procedure for both conserva-
tively and non-conservatively coupled system can be established, This
would be quite useful for a special study of SEA modelling and parameter
evaluation,
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Stress Concentration of a Laminate Weakened
by Multiple Holes

iy ReE

A laminate wcakened by multiple equal elliptical holes series is treated
as an anisotropic, infinite, multiply commected and thin plate Using Faber
series expansion and a complex potential method in the plane theory of
elasticity of an anisotropic body, the general step to deduce the stress
concentration in the laminate subjected to arbitrary in-plane loads at
infinity is obtained, As a munerical example, the stress concentration of a
particular laminale weakened by two, three on four equal circular holes in
series is calculated, Moreover, the effects of the loading type the number
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of holes and the relative distance between two neighbouring holes on the
stress concentration of the laminate are discussed,

( { Composite Structures ) 1988 4% 10 5% 4 4 )
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Effects of Twe Rigid Cores on Stress concentration

of a Laminate

iis ReE

Consider a homogeneous, orthotropic, infinite and thin plate weakened
by two equal circular heoles of diameter 2R, in which are soldered or bonded
with zero allowance two circular rigid cores of the same diameter, The
external normal stresses, (o%,07), act at infinity,k Using Faber series
expansion and complex potential method in the plane theory of elasticity of

an anisotropic body, the effects of two rigid cores on the stress concentra-

tion of a laminate are accounted for,

( ( Proceedings ICCM-VIT ), Vol 4(1989) pp.123—124)
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The Advanced Configuration and Detailed Design of an

Ultralight Aircraft—TRAVELLER AD-100

Qian Zhisheng* (& E€H)

This paper mainly describes the determination of structurai configura-
tion, the select of manufacturing materials, the arrangements of structural
components, the detailed design of the joint parts between components and
the analytical and experimental results of the aircraft,

TRAVELLER is a canard configuration, ultralight single-scated
aircraft made of fiberglass and honeycomb core compositc materials, From
Aug, 1985 to Nov, 1988, it has undergone five test flights, with over 300
times of take-off and landing and more than 80 hours staying in air, All
these efforts have well proved that TRAVELLER is an aircraft of good
performance, high reliability, and advanced structural design,

TRAVELLER has a combined and detachable airframe, So the design
of the joint parts between the composite components is very important, [t
should not only ensure safe and reliable connection, but also be convenient

to operate and maintain, A novel fast detach-assemble design is used to

6



join the middle wing and the outer wing of AD-100.
( % 1980 4+ THIRTY-SIXTH ANNUAL GENERAL MEETING CANADIAN
AERONAUTICS AND SPACE INSTITUTE &4 LX)
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Optimum Design of Honeycomb Sandwich Constructions

with Buckling Constraints

Ding Yunliang (TEZ)

Optimum design of honeycomb sandwich construtions with buckling
constraints is treated in this paper, Four modes of instability for honeycomb
sandwich structures are considered in buckling constraints, including the
overall buckling, the core shear instability, the face wrinkling, and mono-
cell buckling, The face thicknesses, core depth, cell wall thickness, and
diameter of an inscribed circle in a honeycomb cell are taken as design
variables, Eight-nodal quadrilateral honeycomb sandwich isoparametric
shell element and the hybrid approximation techniques in combination with
the dual solution are used, Some comparisons are also made between the
cases with buckling and without buckling constraints, Numerical results
are given by four examples,

( ( Computers & Structures ) 1989 4% 33 4 5 6 47)



Optimum Desing of Structures Composed of Metal

and Composite Materials

Ding Yunliang ( TiZ% ) Yu Jian ( §§1%8 ) Xiong Bing ( fEi# )

This paper is carried out for a general porgram system in the optimum
design of structures, The clement library in the program system consists of
bar(BAR), shear trapezoidal panel (STP), constant strain triangle (CST),
plate linear isoparametric element (PLIE), and beam element in plane
(BEAM). Structural design procedure is performed by combining finite
element analysis and hybrid approximtion technique with dual solution, It
is suitable to the structures with various materials (metal, composite, etc,),
especially to the structures of the aircraft (wing, tail, fuselage, ectc ),
Five examples show that the computer program system is provided with
generalized applicability,

( ( Computers & Structures ) 1989 4% 33 5% 64 )

Multilevel Optimization of Frames with Beams

Including Buckling Constraints

Ding Yunliang ( TEZ)

The design problem of frames with beams subject to stress, displacement,
and buckling constraints is in this paper treated as two-level structural
optimization, The weight of structure, the areas of cross-sections for the
independent elements are in system level taken as objective function and
system design variables, respectively, They will satisfy the overall defor-
mation and the overall buckling constraints, At the component level the
objective is to minimize the weight of each independent element, and the
cross-sectional dimensions are the component design variables, The local
stress and buckling in each independentelement are component constraints,
In addition, an additional contraint corresponding to system design variable
is added into component level to assure consistency between system and
component variables, Some comparisons are also made between one-level
and two-level, Numerical results are given by four examples to show that
multilevel optimization is comparable to one-level optimization,

( { Computers & Structures 1989 4% 32 £ % 247)



RSB FEENERTFE (4.2, 4.37) (£F)
WAE k4. KEA BER FEG RER

R RETESSFREFRNRNERF. SARMGEMEESSEENRE,

S [ 80 A R 43 6 AN B AR R AR, SR AR SR G T 3R B IR B R 4
MEAHESRE (FEHE, BEERE, BB ), mEirseEa, HBENE.,

3 125 BBk AR B R TR 15 0 I B R AT R 1k, o B AORBIRB AR
RNBEAESE, ZITEEERS, HRBINEEK,

(A5 hnadk dijk, 19888 A, F4:93.87% )

G0 R TR N R AR

MAE  SkiEm

AN BRI E EES L (A PRSEERE ) B SMA%DSH
PRTER TR, ARTEMATROFRSEMAESERTR, XEL2EHIER F4EMRF
Ak 775 R 10 INASL K QYGOSR B E . SR FRaX AP TT i, VAR R IRBOT R, 7R RBIRY
LMBEERD, R, OPARMSEEIED, X BRI H TR T,

((MZFMH1988 559 K5 74 )

SLA AR I SRS S RIS X R A
AR HEF KER

ARICVIE GRS AB, ST ARE S ARSI IR. SRS —
— X RIS B, fEEA BRI S ER R ES T, FEREMEXRSTEU
SCUR SR ke, M REES T IT IR S AR, DI MER REBCRE R EAXREE,
(117 41 284 A 5 43 A S AT R INASLIE 38 4 A o ek, BB St PL Je Ju 7 SLARSETREE, X P A
1 T ST PO B R ) o T BRI T R R A (R,

(#1988 5 AA2B % ERBEMERBEFRARX ETHE)

WA AR R B 1B W R AR AT R i

AR KEE

ARG T XN EA RS RAEMER W —FL M S FE T EE, EPEE, X
ML EE Y, EREHEE, HItEWITH,
( NHIB-89-5877 )

9



Y UL O
NEE KER DAR

AR B A A AR KT R B T AR AR B MR A RE, R — R
FHAFRBOBERRAING, B TANBENER, HEVTERN UTRA RBIR M
BEEARMEZR,

(71989 SR ZMELELFFSBLERHNEFERELERIA)

T T‘Libﬁcfrmt BEMHETEMINT

HiBE FEHE KEAAR

7R WFIE H A 2tk B AR S AR 4k M T ST A G S0 B R TG, BT S50 1 45
MR RR M R AR, Har TAA SO B SRR B B 1 F R BT K H A bR
W TR &R, THEBAE RIS T LR T,

(s 540 D 1989 45 10 A % 11 #4)

AT TEAT A B A PR AR 2 5 O 5
s FEE
Fr AR LR M AR 2% (0112 42 ) I AT R BRI 0, FERZTENTI T i 7 H R E 0
BT IEIT, LI ERAR A AR A P i SR LRk 2 HOR B L o RIF X R R BB IR E T
RGO, TR SEOTH T Sl FEEEL T WA S BRI 3, BEsE

B RS TR LA, L R RS 0 A S B R I S 1T 2 7T 3K
((RAHTAZFIRII989 FF 255 24 )

Dynamic Analysis of Composite Strutures with Local

Nonlinearity Based on Component Tests

Haiyan Hu (#iE8 ) Yuefeng Li ( EFK#E )

The present paper deals with the dynamic analysis of composite struc-
tures with local nonlinearity through the use of measured impulse response
functions of their linear parts, The perturbation skill is combined with the
dynamic subsiructuring so that the response prediction of a composite struc-
ture is simplified into solving the relative displacements between the inter-
faces of its lincar parts, each approximation of which yields a set of linear
convolution equations, Then, a suitable numerical integration formula is

proposed and the solving process of convolution equation is turned into the

10



fast inversion of the Toeplitz matrix, The numerical examples in the paper
show the excellent effectiveness and applicability of the new approach,
( ( International Journal of Software for Engineering Workstations ) 1989 4

%S EFH3M)

Dynamic Modification of the Composite Structures

with Nonlinear Links

Haiyan Hu (i85 )
ased on the authers' previous investigation on the dynamic prediction

of the composite structures with nonlinear link, it is found in the present
paper that the change of the interface force between the linear substructure
and the ncnlinear link due to the parameter modification yields a set of
Volterra linear integeral equations of second kind, By means of the integral
equation theory and FFT technique, a simple iteration scheme is presented
so as to quickly calculate the change of the interface force, From this
change, the ncw response of the entire structure can be ecasily determined
by numerical convolution based on FFT as the substructures are linear, The
above procedure provides an efficient reanalysis for the optimal design of
nonlinear vibration isolation on flexible foundation,

( 721989 4 The 4th International Conference on Computational Methods

& Experimental Measurement 2ib & )
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A Study on the Sensitivity of Vibration Signals

to Shaft Cracking

f =
On-line shaft cracking monitoring is a crucial problem for lots of large
rotating machinery, Whether a shaft crack in early stage can be detected
by using vibration signals depends on whether the change in the signals
caused by the crack is sensitive to the crack, In this paper, the idea of
- sensitivity is introduced into the analysis of shaft cracking monitoring, The
sensitivity of a rotor bearing system with the open or open-close crack is
analyzed, Some interesting results are obtained, which provide a responsible
way to select monitoring method, The possibility of detecting shaft cracking
on-line at different working conditions and a scheme of shaft cracking
monitoring are proposed,
( € 1989 # 1st International Machinery Monitoring and Diagnostic Conference
AR D) FA)
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Thermal Performance Analysis for a Moist Air Cross

Flow Compact Heat Exchanger

Q.F.Yu(NAl), T.H Kuehn
(Uuiversity of Minnesota Minneapolis, Minnesota)

The thermal performance of a moist air cross flow compact heat ex-
changer with two fluids unmixed s studied analytically and experimentally,

The heat exchanger is modeled in two dimensions with heat and
mass transfer taking place simultaneously, The mass transfer within the
heat exchanger is analyzed using the analogy with convective heat transfer,
A set of partial differential equations under steady state have been establi-
shed on the basis of energy and mass balances, Using finite difference
theory, the partial differential equations have been approximated as differ-
ence equations, Numerical solutions of the equations have been obtained to
determine the temperature difference parameter, which reflects the thermal
performance of the heat exchanger,

Corresponding experiments have been performed under three kinds of
operating conditions at elevated pressures, condensation on the warm side,
evaporation on the cold side, and combined condensation and evaporation
on the warm and cold sides respectively, The experimental data substantiate
the theoretical results, The calculation method is reliable and can be used
in the design and the performance estimation for moist air cross ilow

compact heat exchangers,

( { 1989 National Heat Transfer Conference 24t c# ) HTD-Vol 108 A )
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