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Investigation of Robuistness and Sensitivity of Non-dimensional .
Amplitude Parameters for Diagnpsing Fatigue Spalling

Li_ Chuanggi _Shen Lianguan Hu Kalcheng o
(Department of Precision Machinery and Precision Instrumentation)

This paper reveals the 1nhetent telatiomhlp between non—dimensional vibration amplitude parametets and the
progress of fatigue spalling. A theoretical model based on the probability densxty fumtion of vibration sisnals obtained
during the fatigue spalling eycle is proposed. The robustness and sensitivity of these paramema to fatigue spalling are
discussed in detail and it is shown that computer simulations and experunental rwults are in good agreement with the
theoretical analysis. The effects of data acqisition on the computauon of above parameters are also disctmed, and a

peakmmpﬁngmhodlspropwedinthispaper
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Dwgn and Invention

Kong Fanrang Li Chuangi Zheng Qih'ghe
(_Depanmont of Precision Machinery and Precision Instrumen!ati‘on)‘

Abstract
This paper explores the connotation of design' and invention, dividing the dwiyn prowss into four phases;
objective, conceptual, parametric and optimal New concepts are proposed such as necessity set, proﬂuct set meeting
necessity, applioable product set, practical product set, competitive product set, effect set and parameter sét. And the
terms of right invention and inverse invention are also explained. : =

Key word, design, invention, set, knowledge.
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Control of Constrained Rrobot Manipulator

Zhu Changan
( Depanment of Precision Machinery and Precision Instrumenmion)

Abstract

This paper analyses the structure ot‘ manipulator and the restriction of the external environment on constrained
motion by the geomemcal method as used in linear multi-variable control. Dividing motion space into force-contral
space and position-control space. This paper reveals the nature of constrained motion. The two concepts of force-
control and posi;ipnfeonn'ol are unified, which is very effective for the analysis of manipulator operation.

Key words, industrial robot, robot control, hybrid control
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Table. 2 Reduced percentage of MF at the end of experiment

FHR

ZRs  HuR Wik
WXM 2730 19.63  20.28
ZhB 2238 16.60  27.76
cm 3.01 2279 30.04
LB 3458  27.39  32.58
TCF 26.81 2212 30.38
oLWD  34.03  28.32  33.21
DxP 3521  29.53  34.56
wic  27.48 2134 28.16
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Table. 3 RPE expeniment data

HUX  WER THR
TPl W FFh WE THE 4K

7.0 135 7.0 125 7.0 14.0
7.0 140 7.5 135 7.5 15.0
7.0 140 7.0 125 7.5 145
7.0 155 7.0 14.0 7.0 16.0
7.0 140 7.0 13.0 7.0 140
7.0 150 7.0 150 7.0 16.0
7.0 160 7.0 150 7.5 16.5
7.0 145 7.0 135 7.0 15.0
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Table. 4 Heart pulse rate data
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Fih HiK T HR M 4K
wxM 72 .8 72 8 72 90
ZB 65 82 65 81 65 82
Czh 67 82 67 83 67 84
LB 75 8 75 8 75 90
TCF 72 8 72 8 72 87
LWD 69 8 69 82 69 83
DXP 75 90 75 90 75 90
wic 69 8 69 8 69 84
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Experimental Research on Bicycle Riding Postures

Zhou Yusheng Su Shaomin Li Ming
(Department of Preqision Machinery and Precision Instrumentation)

Abstract

In this paper an evaluation of three types of riding postures for bicycle is submitted. The evaluation is performed
by subjective psychological and objective physiological methods. The method .of rating scale of perceived exertion
(RPE), electromyography (EMG) and heatt rate measuring are used. The research reveals that the riding posture with
an angle of 80°~45°degrees forward—sloping angle is preferable for daily riding.

Key words; riding posture, body fatigue, ergonomics, electromyography.
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The Application of Atomic Force Microscope
‘to Nano Science arfd Technology

Huang Wenhao - . Hu Qiao Xiang Ning
(Department of Precision Machinery and Precision Instrumentation)

Abstract

Since 1985, Atomic Force Microscopes (AFM), together with Scanning Tunneling Micfoscope (STM), have
been widely used in nano science and technology. This paper presents a brief téview of the development of AFM,
analyzes the principal component parts of AFM and discusses the criteria. -

Some experimental results from application of AFM in measuring surface topography ate given and some
problems proposed and discussed.

Key words; atomic force microscope, nano science and technolo@
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A Study on Excitation Techniques Applied to Indentifacation of
 Dynamic Parameters of Mini-small Objects

Wang Qimin® Tang Xinlu*

Zhang Peiqiang * Fu Tieke®

(o Department of Precision Machinery and Precision Instrumentation)
( % Department of Modern Mechanics)

To identify dynamic parameters of mini-small ob'g\cts,“ it is necessarily important for measurement to choose
] o

adequate excitation methods and praper excitation devices.

In this paper several excitation methods are c“oﬂfpared and some problems which must be considered Whén exciting
mini—small objects, are discussed. Besides the experimental modal analysis of silicon resonating force 'é;ésn'éors, the
minishock-tube and electric spark excitation device developed bi'the authors are introduced.

Key words; micro-machine, experimental modal analysis, excitation.
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Paramter Determination of Gratmg Metrology
With LD Illummatlon

‘Hu Yuxi

. JIn Yongmei

Wu Yuting

(Department of Precision Machinery and Precision Instrumentation)

Abstract .

. ‘The contrast, phase and period of gfatings diffraction image uﬁder the divergent coherent illumination are
analysed in the present paper. The resuits are useful for detemumng the parameters of grating metrology with a LD

light source.

.Key words; Laser Diode(LD), diffraction, grating metrology
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Study on Two Gratings’ Gap Under -
 the Coherent Ilumination

Wu Yuting

Hu Yuxi

Llu Ronng

(Depumnem ot Precision Mactunery and Precision lnstrumemation)

Abstract

“

On the basss of the Talbot self-umgmg formula, distribution of lxght mtens:ty is deduced under eoherent '
oolhmated hght illurmnatlon at vanous dlstancns from the grating, thereby obtammg depthsoﬁx modulauon at different
places. 111é theoretlcal results are in agreement with those of the experiment.
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Martensitic Shape Transition of Cu— Al—Ni
Alloy at Ms and Af Temperature

Wu Yuehua

Yang Jie

Zhou Yushen

(Departement of Precision Machinery and Precision Instrumentation)

Abstract

The martensitic relative volunie of shape memory alloy (SMA) in the transformation is a function of temperature

- either in coolling or in heating. But this fuction is merely a qualitative expression.
With the help of micro-high speed photography the entire process of martensitic shape transition is recorded ina
Cu-Al-Ni alloy as it is heated and cooled. It is found that at Ms and Af there occurs instantaneous elastic unstability in

martensites.

Key words: shape memory alloy,Martensitic transformation, Micro-high speed photogréphy,Elasﬁc unstable
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Human—Computer Interface of an Intelhgent Multlsensor
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Jiang Shuge

Li Ming -

(Department of Precision Machinery and Precision Instrumentation)

Abstract

This paper describes the formation of software ergonomics and its important meanings. Human-Computer
Interface and its design principles are specified in detail. As anexample of practical application, the humn—mterface
design of an intelligent multisensor monitotmg system is introduced. : '
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An Ultrasonic Range System Wlth High;preciéidn |

. DuHussheng  Cui Linghui

Ye Cang- - Kang Hong

" (Department of Precision Machinery and Precision Instrumentation)

. Abstract

Based on. the ultrasomc ranger with hlgh-precision developed by authors, this paper discusses the measuring
principle, hardware and software of the range system, and introduces several practical examples. Tt is verified by the
experiment results that the. ranger has hxgh measurement precision not only for robotic finding and other ultrasonic
range, but also for robotic object recognition to a certain extent. ‘
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- A Pocket-Size Grating Digital Diﬁpiaylinstrument

: Chu Jiaru Wang Jiang '
(Department of Precision Machinery and Precision Instrumentation)

Absh'at;t ) i

-A pocket-size digital display instrument with a single chnp computer as its center unit has bwn developed by the
authars. It’'s major characteristics include compactness, high resolution, low cost and more fumticns. Besides the
introduction to its structure of hardware and software, the interpolating pla.n and the correcﬁon of pulse delay caused
by gate voltage difference of electric circuit, ‘are also reported..

Key words; length measurement, singal interpolation, appliwﬁon of single chip éonxputer



# 2 %
© 19934E10 A

hOE B ¥ H R K% SR

JOURNAL OF CHINA UNIVERSITY OF SCIENCE “AND TECHNOLOGY

Vol.23 .

By GRS T

. 3mA 28X B T
T CRBTIRSHENER)

W ABFITISH T R 4EPSD SR i =S5 MASH AN SRR R
R B—NMEHGHH ERFEBNZRITEGR. N TSoERE R,

1 B
i gk A MBT L Ezﬁlm,ﬁ%‘ﬂ'ﬂl
RS, R R T A R R

AR AAEUE. ’HUW’ MEG‘J%WM& :

| 3pip 2

(1)»1%&3*1%)&:&?& ‘ﬂf’— &N ‘

<z>usr&ﬁuwmewm azsammm
LR,

(S)UKWW%JEPE FAZKTUB R AR
.

ﬁ_ﬁ{"mﬁ%ﬂﬂtﬁ BEHUFREZL
(1) (D) PEFR ARy BAEFERER; 2
®EBHHBES, @ﬁﬁ%ﬁ&%ﬁﬂﬁﬁfﬁ*
. FBRH B RETRRUERMERIrE
7= E ) 45 A TR B R T
E By R AR %uﬁz_ﬂ WEB.EFEE
£,

%FE—ZE&@(M(%D)&)E% BAF BT,
S BIR T SHOTRB R =B RUIMIR A
2 ZHPSD 2R)FIE

KA AA B IR T AT 9S2044 R _4EPSD
P, BRI 4. 7 X 4. Tmm, 5} 2. Sum,
PSD &%‘ﬁ‘%#ﬁﬁiﬁﬂ‘-ﬂ@ﬁ 1 B,

LIERMPAICRUTEN , th FHRPIIE 8, = My
mfﬂ*ﬁmmﬁﬁﬁ&%@ﬁﬁfmhﬁlnJn JERAL
BAHE (4, a0, B AT RASL, LR R

A

& (1.2‘+'I,1)'— T + In)
[/ Itl+lﬂ~+’ul+1ﬁ T

el =t ) g
l ) I:l+1:2+[,l+!ﬁ T

e BRI BT AT R “iﬁ'ﬁ?ﬁﬂtﬁiﬁé&,
ﬁﬁ&ﬁﬁﬁﬁﬂhﬁ& Ay’k‘%ﬂﬁﬁﬁ o

E1 —#PSDRmE
Fig. 1 Schematic of the two dimensional PSD

3 LBFENHEN
31 FX1 BEXRF
0P 2 PR i LED slnb SR A A 15138
ZHEPSD B8 LB Sh{SiE M o, B2y B0,
PSD e8RS HEREER !, U AN TR

a=tg"éll

1992@11}120 auwj

Oct, ~ 1993~



s ¢ . PEHFHRXE Fu¥
0 =1g-1 T @ :

B ()R AR 2 w730 BE e T {5 A1 43

HORXTIZT RO HRRRT RRKE!  manporst1 A5 » SRR TR R

(FERI= 150m,1ﬁl§(m=l=PSD 5 BRBEN
RN

(L Ll ////

LED

AMARARLLRRRN
1
A SSSNSNANNN

i
/

PSD
~s 0

B2 &2%RuA
Fig, 2 Schematic of plumb line method
3.2 X2 WeDRA
SIS EHNPE 3 B S = IR
By AN RES s FHEL, AR, FUS
W
LED BB EAUMUR Y —SFA750 &
R AR T IR OV 4TI
OGN RYCT A BIEPSD Hyh L, IR
BRI S, W S BIEAUR S BIBEPSD h.lrde
Ak B R AR R I F R
a1, & :
=2 osp ¥ T

A e= g gl ®

;;:mmz_z'—mmm =30, (DAY

—
t‘5'21551

S
i
<

PSD

SANNN
i
||i
[
1
lll
i
LAt
N\

=T == =PFLiquid
/////V////zj

B3 wPSD .%F«“J!El
" Fig. 3 Schematic of the double méthed

Sﬁmﬁ%ﬁ ﬁ%%faﬁﬂﬁ

3.3 755\‘.3 EPSD BHER
e 4 P ARER—BRM A SR 6L,
RAIEARISERAR Shloz BYJe A0 PR TES Y v T LY
0y 5oy WK o. HWESRBATIEPSD B T2 4
. 5 USRI ALAe Me TR RER.
AT RSG5 ez G N ZE VR , IR R
F_ER &, BT HM FEPsD Ball . MR EIEm{EH

B I TR ST —0 A R ANESL LU

BIERAEPSD Lt —HR DAL R 4r, 4 e
6, 3R

L e
— tg=1 4L
? tgdy

ot ETE

2 (4)i§79&1£53'¥ﬁ$?§9’ ﬁ.t&PSD SR
-7 ﬁﬁwﬁﬁmﬁﬁgl B,

[0 X
LAY
] v
¥y A

e -

B yaAFER
Fig: 4 Schematic of azimuth

- ,gpsn ,
LED N
U (; # mirror

‘ /quld

BE5 FfkiEReA
Fig. 5 Shematic of the agimuthal method



£34Mm AL B ARNTREHHAR 57
- 4 {EENERS

v P NGIEoa Uy BNk Y e g et
PSD, BT SH AT S A MIER A —F. s,

t PSD il (MBS SR M B1/V $4 8, Rk
I b Ak )y AR A g A N R ik A
EFS:B$XAESTHEAN—32 512 A/D

B AR S EEA L, THE S F R RR
. REPSD B A D FATHER, RISITERSR. .

L1 1/V |- Amp. || LPF. }—-
-1/v ] { LPE.
L1/vl— AmpJ——ﬁPF-
LI 1/v — Amp. |—{ LPF.

["Amp.-|—

PSD

12bit
A/D

Printer PC

- H6 frysbmmm
'Fig. 6 Dxagtam of signal processing

5 REHESHRLER

FRERRALTIOTERARERE. W
B 7 Bim AR =Fior s SRR W A S B4 5UE
SRR LR, AT/ MNEER R E DR
LI 0~100V WAV RFIBIEBHFAY . Eh
RIEEATIRTR 0~ 10" DU BT AL BE AL SRR T AT 3%
REXHEATLR. WRIFEHE RTHER
R RBURAR L5 LR TR R, R EE
TSRy 300mm, R BRI B LY
4z, NG A

da=tg™! %
{ = 300mm

Calibrated
set—-up
~N

micromcter

Calibration sct—up

N\

PZT
adj.screw

!

B7 #XKBRFEA
Flg. 7 Shematlc of the eahbration experiment

XLJ’I‘?‘:‘K:‘ZE hﬁ,ﬁ§¢&f§i&ﬁ¥ﬂﬁ

BT,

(DI WA PER 6" éﬁﬁl’iﬂ‘ﬁ?‘%ﬁ'

. ﬁ%iﬁ/& AREN L1,

(2772 MR 2. 57, RER 3. 7%, 1

FTEE 0. 5°,

(T3 MRy 47(6 £1),IRERH3. 5%

W AR 10,
ViEN BT RN, BRIR IR,
FRABERRERY, S TR N S

LR R RS B XS

FER K. |

JrR2 BB BN S BRI T
B RTTA BN, B AT 25, TRy £
BRI S 3R,

R HPEAFWEL N, ERLGTRE
BRSO TR EVET iR e A R
DY IS BE y 77141 e A B0 O PSD S48
L.

BAMES LR 2B PR S
FET BB, ST 48 SRR R — S REEK
BERFCHE. A TSTIS ARG RTT L G RS Y
LRSI



8 PEAEHRAE FBE

2 F X B
LIEWRA b =2 R, F7=hN F—2F SRERIEIALR2 KTEPSD, 1090 51 A, -
[IWHEE L, FHD S R BROWEICKT TR ME L &K, 53(1987)NoS, p749-

Study on Opto-electronics Measuring Device .
for Inclined Angle of Two Dimensions

Li Shengli Jin Taiyi Xu Yu
(Department of Precision Machinery and Precision' Instrumentation)

Abstract

This study proposes three newnmsuﬂngmhodsforimlmedanglesoﬂwodlmmsionsusinga 2D PSD (Pasition
Sensitive Detectors)device. 'Ihis paper introduces the prmciples of these methods, analyzes these three constructions,
compares the results of ealibratlon experiments and presents a tentative idea about improving the measuring device.

Key words angle detector, optical system, calibration, PSD
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Research and Making of GW—1 Optic-Fiber -
Micro-Displacement Measuring Instrument . "' - .,

JinTaiyi ~ YuanZiwen  XuYu  LiShengli '
(Department of Precision Mechinery and Precision Instrumentation)

Abstract
This paper discusses the measuring principle and instrumentation characteristics of an of 'dpﬁc-fibef micro-
displaoement' measuring instrument(GW—1), GW—1 sends modulated infrared light emitted by LED to the measured
surface, by means of an intenmty-type teflective optic-fibers sensor, and receives some of the reflected light from the
receiving optic-fiber. It's proved by theory and practice that there are two rangs of good linearity in the curve of
displacement, and the two ranges are used to measure micro-d:splaoement “The received light which includes
information of displacement is transformed into current by PD. A.fter I/V ) band - filter, synchronal integrater,
correlated detection, etc, the noxse is elirmnated effecnvely and the measuring aecuracy and stability are raised to a
great extent; the overall errors and tempetature drift are also effectively compensated. Proved by a lot of tests by the
metrological department of Anhui provinge, the maximum deviation of GW—1 is less than 0. 5§ um, within the range
of 20~150 pm from sensor to measured surface; the maximum deviation is less than 6um, in range of 0. 8~2. 4
mm. .

Key words; optic-fiber sensor, optoelectronical detection, precision measurement
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Angular Measurement With Digital Di-Splay Using
Grid-Shaped Capacitive Transducer

Hu Yuequan Liu Rongjin Li Youngxin = Wu Yuting
(Department of Precision Machinery and Precision Instrumentation)

Abstract
This paper describes the measuring principle of a newly-developed sensor-Grid-Shaped capacitive transducer and
its application to angle measurement. A prototype of the angular measuring device with 1 arc minute resolution using
this kind of sensor is developed. It can be used in such cases as machine tool control, rotational tables and circular

grating, etc.

Key words; grid-shaped Capacitive, angular measuring device, digital display.
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Runner Design for Optimum Fill Time in Injection Molding
’ " BaoJiafu  Shao Pengfei :
- (Department of Precision Machinery and Precision Instrumentation)
Abstract

Bam:l on injection molding theory, theology and optimization theory, & method of sizing a runner system is
presented after analysing polymer melt flow in the two types of runner system. And a optimum mathematical model
for fill time, Qlﬁeg-nsﬁéiﬁts”of flow rates, pressure losses,shear rates etc. ,has been constructed. Working out this

model, we can obtain the runnet s dimension with optimum f£ill time. »

Key words; injection molding, runner, balancing, fill time
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Creation Grammar

Kong Fanrang

(Department of Precision Machinery and Precision Instrumentation)
Abstract

The creativity is the maost important for an engineer § quality. Many countries in the world pay a preat deal
attention to how to develop the creative ability of their engineers. This paper discusses the rules and methods of
invention and creation from point of view of engineering and technology. The words have been classified according to
the view of engineering. The basic creation grammar from which the knowledge medules are formed, have also been

researched. The method of increasing information density by filter operation for decreasing noise has been discussed.

Keywords; creation, invention, knowledge engineering, information, creation grammar
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An Application of The Technology on Shunt Transmission
" of The Train of Wheels in The Manipulator

Wang Yingying  ChenLingli  PanZhenyu  Pan Weiyan
(Department of Precision Macninery and Precision Instrumentation)

Abstract

In this paper, the disign of the kenimatic chain and the simplé'aﬁd convenient control method for a smallscale and
three degrees of freedom motion manipulator are described.” The control of the velocity over the manipulator is
achieved by changing the duty ratio of pulse signal, which is given by a single board computer. As a result, the
rotational speed of the main shaft remaines stable,and the motion precision of the finger is ensured. :

" Key words; manipulator ,motion,control -
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Data. Processing in Hngh Precision and On-line -
Dnameter Measurement of Thm Wn'es

Niu Yaping ‘Wau Jianbing Li Chuangi
(Department of Precision Machinery and Precision Instrumentation)
" Abstract -

High precision and on—line measurement should be accutate, speedy and reliable. Aecordmg to the principle of
diameter measurement of thin wires usmg the diffraction method, the characteristics of different data processing
methods, such as weizhted averaging and least square method are mv&igated. In addition, the expeﬂmemal results in
model VDM— I micrometer are also given. :

Key word; diameter n'msurement; weighted averaging, least square method. -
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" Adjustment Method and Audjuster for the
Optical Center of Radial Gratings

Liu Rongjin Li Yongxin
(Department of Precision Machinery and Precision Instrumentation) -

Abstract .

The paper describes correct judgments of the eccentric positions of optics centers of radial gratings. ‘A fine tuning

 device is also introduced. _ B : '
Key words; grating, eccentricity, adjustments.
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Study of N Step Pulse Control of Step Motor

Li Yongxin

Liu Rongjin

(Institute of High Precision Technology)

. Abstract
In automatic control systems, the step motor is a key device. In this paper, the working principle is analysed
carfully. It is put forword that the step motor be controlled and its step angle divided by a microprocessor and digital to
analog convert technology. Expetiment results show that the design is effective and the step angle can be changed quite
easily. The circuit is simple, and it has a bright prospect of wide application.
Key words; control system, step motor, step angle, D/A conversion
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The Design of a Type of High Precision Clinome?ter

Liu Rongjin  Yang Shongyuan  Li Yongxin
(Department of Precision Machingty and Precision Instrumentation)

Abstract
This article introduces the principle of clinometer operating in differential capacitance mode: The sensor uses
conductive liquid as the motive piece of the differential capacitance. After the sensor learted , the capacitance of the

two capacitors take place differential changes. By the treatment of the electronics, the change of the capacitance was

converted into the change of voltage which is used to measure the horizontal degree of the object. The measurement

‘ precision is in 2-0. 3 seconds. The principle of operation of the electronics and its main circuit are il}tro&uced in this

paper.
Key words; capacitance, clinometer, measurment, digital display. -
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Study on Relationship Between A /D Resolution
and Dividing of Moire Signals
Li Yongxin Liu Yongjin
(Department of Precision Machinery and Precision Instrumentation)
© Abstract
A/D convert technology is becoming increasingly popular in grating signal processing. In this papet, the relation-
ship between resolution of A/D and maxium dividing numbers of Moire signal is studied. Experiment results show that

the theoretical analysis and the computer simulation are correct. This paper offers excellent reference data for those
working in the field of grating signal processing.

key words; grating,signal processing,dividing number, computer,simulation
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Transmission Structure and Work Principle
of Puncture Instrument by Ultrasonic Positioning

Gao Jiging Zhu Yuguo

Chu Youheng

Wu Yuchua

(University of Science and Technology of China) ~

Kan Deqing Zhang Ping

(Chaohu Hospital ,Chaohit Anhui)

Abstract

'This paper introduces the transmission structure and work principle of one kind of new medical instrument —
puncture instrument of ultrasonic positioning, which is able to replace the traditional hand-puncture ‘treatment. The
blood vessel of human body is punctured by the successive proceedures of ultrasonic posiﬁoning, machinery
transmitting, automatic entering, halting and withdrawing needls. It makes the success tate of rescuing shock patients

increasing greatly.

+ Key words; ultrasonic positioning, puncture setting vessel, transmission, negative pressure
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Discussion on the solution of
the shortest Distance Between Cross Lines
Xiong Huimin

(Department of Precision Machinery and Precision Instrumentation)

Abstract
Beginning with a discussion of the correct solution to the shortest horizontal distance between cross lines, this
paper sums up the graphics of all kinds of shortest distances between cross lines, and expounds and proves analytically
the graphing process.

Key words ; projection, projective shift.
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