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An Application of ji Transformation and

Discrete Oscillation Index Md in
Dynamic Synthesis of Control System

for Undersea Robot
Shenyang Mechanical Project council

LiJunpeng XuFengan

This paper has advanced the new concept of discrete oscillation index Md
which can be used for synthesis of the discretz system, Compared with ihe
discrete system synthesis approach normally used for the modern engineering
projects,its advantages are better system dynamic characteristics,stronger ro-
bustness, simple calculation, rated calculation of dynamic indexes, and easier
stability calibration, And the practice has verified that this approach can
fully satisfy the design requirements of a variety of the control loops for u-
nderwater vehicles,

The contents with this paper involve the conversion from § domain of
continuous system to jA domain of discrete system; basic attribute of discrete
transfer function W (jA); difference between discrete oscillation index Md and
continuous oseillation index My stability criterion for discrete system desc-
ribed by jA transformation; relation expressions between second order astatic
discrete system and discrete oscillation index Md and system parameters; ca-
lculation of second order astatic digital compensaior D(Z) , relation between
second order astatic discrete oscillation index Md and system overshoot; si-
mulation characteristics curve for input and ouiput of wunit step, unit ramp
and acceleration of second order astatic digital following system; application
of discrete oscillation index Md in heading control for underwater vehicel

“HR-1” ; and unit step characteristics curve for heading control of under-

water vehicles
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_The Tendency of AC Variable Drives at Home and
Abroad and the Suggestions of Vitalizing Shenyang

Shenyang Electrical Machine Engineering Society

Tong Chunhou

Modern ac variable speed drives are in the field of technology of power
clectronics, They formed a new frontier science in 1980’s. They have the fea-
tures of taking power semiconductor elements as a nucleus and crossing var-
ious disciplines,such as power engincering,clectronics,information science and
control theory Along with the development of power electronics, microelectro-
nics and automatics, the modern ac variable spced drives are developed very
quickly in recent years and break ,the prominent position of de drives in the
field of variable speed drives, and they possess the tiendency to replace dec
drives, '

This paper expounds systematically the features of modern ac variable s-
peed drives and their tendency and summarizes the ten branches of their dev-
elopment home and abroad, 1, variable frequency drives; 2, series pole va-
riable speed drives; 3, double-feeding electrical machines; 4 , no-commutator
machines; 5, ac stepper drive systems; 6 , ac servo sysiems; 7, workless co-
mpensation and harmonic restraint; 8 £ saving energy technology of ac varia-
ble speed drives; 9, applications of high frequency technology; 10, special
static power sources, etc The ten development aspects of their control techn-
ology are as follows; 1, phase controly; 2, VVVF control; 3, slip-frequency
control; 4 , pulse-width modulalion (PWM) control; 5 vector transformation
control, 6, magnetic field control; 7 , microcomputer control; § ., applicat-
ions of modern control theory; 9 ,direct torque contrely; 10, sliding-mode va-
riable structure control, and so on, The developing tendency of electrical ma-
chines is introduced simply, 1, no-commutator electrical machines will rep-
lace dc motorsy 2 ,double-feeding machines will replace synchronous machines;
3 . permanent magnet machines, especially permanent magnet synchronous m-
achines, should be developed greatly in our country; 4, the development of
new types of induction motors with reasonable structures; 5, development
of artifitial motors to realize machine-electronics integration And the sugge-
stions of vitalizing Shenyang are made; 1, take the power felectrunics as an
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important exploiting pfoject of science and technology; 2. stfenthen the p-
oduction of new power semiconductor elements; 3, reinforce the standardized
and seriation production of variable speed ejuipments; 4, develop electro-
mechanical integrated products; 5, select fans and pumps as a breakthrough
of saving energy; 6, give play to our superiority of rare earth sources to
develop rare earth perinanent magnet machines largely; 7 , realize the integ-
ration of sciéntific research and production; 8, cultivate specialized intell-
ectual greatly; 9  reinforce leadership, establish enterprise bloc and bring ac-
ademic organizations into play; 10, set up funds, etc All of these have imp-
ortant significance and reference value for Shenyang to accelerate the develo-
pment of high and new technology enterprises, sdjust the constructions of
products and enterprises, speed up exploiting the applications of ac modern
variable speed driv es, better save energy and transform the automatic tec-
hnology in industry,
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Study on Compatibility of a Co-base Capillary
Superalloy with Hydrazine

Shenyang Association of Metal Research

Wang Shuhe Dai Tongfu

The compatibility of materials of construction units used in satellite pos-
ture controller with hydrazine and hydrazine decomposition products directly
affects service life and control precision of posture controller ,The problem is
very important,

In this paper, the static and dynamic compatibility of the Co-base cap-
illary materisl used in satellite with hydrazine has been investigated The re-
search on static compatibility expressed that the mechanical properties, cap-
illary surface morphology and microstructure of the Co-base capillary mater-
jal have not obviously changed after immersing in liquid and gaseous hydraz-
ine at 50°C, 80°C and 95°C for one month, And the effect of the material on
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. hydrazine characteristics, decomposition tate composition and so on, is also
very small, The dynamic compatibility of the alloy with hydrazine undr cond-
ition at satellite operation has been surveyed by using a dynsmic mimic ins-
trument The results show that the alloy has small hydrogen embrittlement se-
nsibility, high resistant nitrogenation, fine cold and hot fatigue and excellent
corrosion resistance The microstructure and mechanical properties of the alloy
are more stable in dynamic mimic experiment and under force condition,

This Co-base capillary materizl has not only good static but also fine dy-
namic compatibility with hydrazine, As capillary material jetting hydrazine,
it can fairly satisfy the requirement for long service in satellite,
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An Approach to Cavitation Criterion Selection and

Impeller Design Methods for Centrifugal Pumps
Shenyang Pump Manufactory
Wan Shuying Mu Jiegang Ye Bing

In order to effectively prevent a centrifugal impeller from damaging by
cavitation in operation, different cavitation criteria of NPSHc or NPSHi sho-
uld be seclected according to operation conditions in the designing stage, Gen-
erally, the NPSH value of installation or NPSHa may be set on the base of
NPSHc in the case of lower approaching velocity to the impeller, and of NPSHi
in the case of high approaching velocity for a reliable and economic design,
Accordingly, the designer should meet cavitation requirement according to
different conditions by aiming at lower NPSHc or NPSHi reasonably,

The discrepancy between the two tendencies, decreasing NPSHc value in
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traditional method or decreasing NPSHi value, in hydraulic design of an im2
peller is expounded in this paper on the base of studying the test results of
6 impellers, It shows th.a.t.thcrc are two opposite principles to design the e-
ntrance and vanes of an impeller, taking right criterion of NPSHi or NP-
SHe

The result of this approach shows that in order to reduce NPSHi value
the traditional design method on improving cavitation behavior should be rene-
wed, and the design factors, such as area at impeller entrance, inlet angle
of vane, aitack angle and number of vanes, should be determined reasonably,
This new design method is essential for reliability of important engineering
pumps, such as boiler feed pump with high power consumption and high
pressure pump with high speed,



