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NEWE AND Tre\Ls 75
Successfui Test ProLuction of Transverse ana Longitucinal aAutomatic
Feed Syste in Buont Co-rosion Tast

Electric arc heater burn corrosion testing is the principal means

for gro:al simulation tests in research on the heat shield layers of

reentry vahicles. In order to better simulate flight conaitions,
people havs consistently put effort into improving the capapbilities

nf electric ar . ncaters. In line with this i1mproving of ctne operatlng
tecnnolayy of elsctric arc heaters, use was made of various types of

wate o Cooled sensor eloctrodes, which are easily destroyea by burning.
Because of this, instantaneous state enthalpy or heat content probes,
zaro ooint M2zt n2asaring devices, and othes similar rcapid scan type
probes should e opecated 1n order to survive. DbMoreover, the latter
requi~e s set of adjustable velocity high speed horizontal movement
stouctur=s.  Only thzn is operation possible. 1lncreases in the amount
of burn corrosion make it easy for models to yet out of areas of equail
pressure. It is necessary to automatically compensate for the amount
of burn corrosion r=t72at. In addition to this, the flurry of
activity during testing missions and increased reqguirements for
renlicable conditions cause operations carried out with methods in
which only one model is burned one time to be totally incapablie ot
meeting the reguirements of the testing task. Because of this, a type
of automatic feed or advance system which is capable of handling high
sp:2:d scanning probes, automatically compensating for the amount of
burn corrosion, and, in one operation, testing multiple models and

probes has long been what test workers have been moving

toward.




In Institut= No.5 of the Accrdynamics Center, on the basis of the

necessary to sst up a combined project team for the

U

opaerations, iL wa

-

S
tesi producitior of an automatic feed system. Test production was
pegun in 1976, It achieved success at the end of 1980. Morecver, 1t
was fo-mally introduced into heater measurement tests. The methoa of
Feod and the st-uctural {o-m of this system have some differences from
the autounatic fe21 systaas in the related units in the U.S. However,

their functions are the same. The zutomatic feed system makes use of

a loagitulinal automatic fez1 controled by a laser position determined
high speed el:zctromagnetic clutch which can precisely compensate for
thz amount of the retreat or withdrawal at the time of bu-n corrosion
orn & Toiel., tMoreover, it makes use of a digital display of position
movaaent. Each time there 1s operation, it is possible to include
five moizls or _robes in th: tests. when a model is burned, it is
nossible to use w.thods which fix time or tix the amount of burning as
additional controls. After going through more than two years of on

site adjustmants and tests, we have eliminated electromagnetic

2

iat-~Fer2nce, and, at th= present time, it is possible to operate in
an el2ctric a~¢c heatar arc chambar at a pressure of 30 atmospheres.
Various tvpes of high speed probes are used in this system to wmeasure
tho oress o - cross szotlion of the heater jet, the heat flow cross

sueciion andg the gas flow heat content or enthalpy, burn cocrosion test

quantities ani efficiencies, and they all showed very large increa:es.

(unclear) Shijie

The First Lual-Pulse Laser Holographic Camera in China

The dual-pulse laser holographic camera is a type of equipment
for z2dvancad testing and analysis in dynamics and mechanical
encine o ing whicnh nas developed rapidly since the last part of tie
1970s. Ths J05-1 nodel dual-pulse laser holographic camera which was
suc--3fully test producea at the beijing Photoelectric Technoloyy

Reszarcen Institute 1s a types of dynamic holographic recordin aevice.




It uses the two light pulses emitted sequentially by a dual-pulse ruby
laser exciter in a fixed time interval as the light source (the pulse
width was 50 nanoseconds). The two states durinyg the object surface
change process were recorded on the same holographic plate by the
holographic recording system. After exposure and fixation, the
holographic plate was illuminated with the helium-neon laser. The
redeveloped interference patterns showed the change in apparent

positions of the object. Going through this device, one rapidly

records various types of transitional forms (such as vibration,

deforraticon, stress propoqgation, flow fields, and similar items) in

orde” to obtain mochanics parameters under conditions of dynaric
analysis, t ar-1.- at improved structural designs, and raise the
level of »ooio . Tnls system was mainly used in testing anc
analysis 1n fiv.s. such as mechanics, space flight, and precision
mechan: “ar wsineer ng. In a relative comparison with the general run

of static holograph equipment, which uses continuous laser devices as
light sources, it not longer requires a firmly fixed and clumsy high
precision anti-vibration platform. Due to the fact that it is
possinle to dir. ctly use it with test objects or samples under
operating conditions, it follows that it expands the range of
applications of holographic measurement technology into mechanics and
mechanical engineering.

JGS-1 model dual-pulse laser holographic cameras use a composite
structure. The assembled device 1is composed of seven components: the
main body box of the camera (including the ruby laser device, the
light path, and other similar components), the moveable raising and
lowering frame, the temperature stabilization water box or radiator,
the electrical control box, the power source box, the oscillation
stage energy storage capacitor box, and the amplifier stage energy
storage capacitor box. The structure of this instrument has the
special characteristics below. It has a common light path regyulation
structure. The range of camera elevation and depression is 700-1300
mm. Reference light and object light can be rotated 360 degrecs. The
overall devic: is a conposite o- assembled structure. It is easy to

move to the site of operations. Its principal technical function




indicators are: dual-pulse laser energy gygreater than 2x100
millijoules; coher2nce length, 1 meter; pulse width, 20-70

nanoseconds; pulse interval within 100-1000 microseconds, all with

dual-pulse output (dual-pulse interval measurement error within 1
microsecond); synchronous precision smaller than +2 microseconds.
This device was alreaay evaluated during the last ten days of
February, 1981. It went through tests and checks all over China. The
evaluation committes acknowledged that our country's first Jus-1 model

dual-pulse laser holographic camera, which was successfully test
produced by the Beijing Photoelectric Technology Research Institute,
fills the void in our country for dual-pulse laser holographic camera

The various technical indicators on the sample machine

aJuipment.
In a situation in which domestically

reached design requirements.
produced components were selected throughout, a certain number of

principal indicators approached the advanced levels of foreign

products of the same type and period. The structural design of the

sample machine was reasonable. Operation was simple and easy. 1t was

realtively well-suited to its use.

Wang Ying

Dual-Pulse Laser Holographic Camera




Th: .27-60U Projeciing Phnotoelastic Instrument

In the photoelascic experiments, the stripes or striations were
closely spaced in areas of concentrated stress, Observation ana
Measd - enenys W 2lfficult. 1In order to resolve this problem, the
beijing Scientitic Instrament Plant produced the weT-60U projecting 79
photoelastic instrument. It is an instrument capable of taking test stock

stress Jias s i onr2cisely enlarging them. Moreover, it is capable of

s

preclisely woeasuring stress striations. In observations ana measurem-nts of
locations in which suress strlations are concentratea, for evaluation of
thz stz sin T-io” Ko in fracture mechanics, analysis of the Moire
pattern, measurement of the external geometries of the test stock, and tor
the messusm=nn of longitudinal and transverse coordainates, as well as other

sinilar aspecis,; its use is relatively convenient in all cases.

The object support surface of the operating platform on the
WZT-600 proj=2cting photoelastic instrucment is a level one. The
placemant of test objects or stock is relatively convenient. The
porojzciion screcen lzvel is slanted forward, making it easierc for the

operator to observe the measurements and diagrams. The polarization




fi1elds of polarizatin, s;stens can be rotated synchronously hv the usc
nile. With th- operaizion of a handle, it is possible to

r=allze the transfo-mation of a circular polarization field ana -

linear polarization fileid. The area of the projection screcen is

.
I

large. The design of optical systews and the manufacturing is

o7 22ise.  This cuarante=s that, on the whole projection screen, it is
possible everywhcer: U obtain accurate and clear imagery. The
objective is lonyg and 1is able to measure relatively largz dimensioa
test pieces or stock. It is also advantageous for the placement ot
adxilliary iteas. Quaarctz compensators ana polarization segmentcs
connz2ct. It is possible, in situations involving the transformations
of circular and linea< polarization fields, not to choose lowc: cou-

QJenscators, ani a. continuous point to point measurements of isocline

line and arithmetic mean striation values. As far as the instrument
peing fitlield withi niacx »lored faaging curtain light cut-ofts is

concerned, it 1s possible to carry out measurement operations insiae

IS

oinzr bthan Jdasw rmoo=.
The basic cnaractersistics of the instrument are as follows. The

zction soreg . aiaaeit2r 1s < 6UUmm. The diameter of the obj=oh

]
placemanl viewiny field is £ 6Umm. The objective enlargement power

ie 10%., Th~ apa-sirion dlatform ineasurement range in the longitudinal
diczction 12 500 - In the transversce Jdirection, ik is 25nww.  The

range of polarization field rotation ic i90°. The segment plate
gradation valus is 1°.  The operation platform display value
precision is to lzss thay 0.01mm,
For aisplay of tn:z results of measurements of the stresses in the
same test item, this instrument and a similar type of imported

insi~-unent have th: same sort of overall measurement precision.

Cai Zuji




Small i Do Liftusion Tyoe FPhotoelastic Instrument

In tile Leadhilng ane studay of optlcal elastic mechanics,
Stuients doling tasts with their own hands is the key link between
L2 s s’ =ratomts, The Boijing scicentific instrument plant

el el s s w2h=l00 aiffusi

Nz
-

q00 7 Scoaclering type
photoclascic device, which hes aefinite precision, multiple functions,
small viewing ficid, and low price.
The polarizea light field aiameter of this instrument is Ll0uw..
The polarizec light tield can synchronously rotate 19DL. Two

. - -0 . .
one=guartcy Wave Segi2nts mutualiy torm & 4> position. It is

)

o==iUbe v o tain Cic o dlar polarized light flelas ana 1ine.”

&

nolarized light fields. The light source 1is a white colored ditfuse:

S iilu~ination. With the addition of filter colior

N?
v
-
N

'

Q1
—
-

segmenis to observitions, it is possible to obtain single color stress
stoialion chiz-oi=x.  The polarization and dispersion soynents a e all
anle to rotate indepencdently. Moreover, they have a calibration incex
anl- of oo ation, o it 1w oable to make Tardy compensacion awunow
measdrenents Oof fracvtional serles striation values.
Wzm=100 witrusion type photoelastic instrumcuts are capable of
el wLiwinod Wity Cownsalssion type photoelastic instruments in
ordzr to make tests. It is also possible to take dispersion segments
and fix them on the box cover of the instrument forming a reflection
typ- photoelastic instrumznt to make tests. The instrument can also -
Sl inko - 55x17x15cm box. Storage and portabllity are voth

very convenient.

Cuil zuji




Wel DT osauny Frojecition Paotoelastlc lnstruaent

M- WZT teacning projection photoelastic instrument is a tcaching
instrun-ai which & tesit manufactured and producsd by the r:ijling
Scoonilifio instouaront plant to the rojuiremesnts of teaching ana 1is
At i i Phrsics and Englacering Sclence School of the Dalian
chnical Inztitute. TG is able to have a relatively large projection
iverze  srveover, from the micdcle of it, one clearly seces the
striatinn imagery for Lhe stresses 1n the test i1tems, causing Uhe
photn -lasiic theH y of auditorium lectures to be turned 1nto a yraphlc
forr.

On this i{ast-ument, 1t is possible to carry out photoelastic

tests of sejnonts with flat surface models receiving forces and

L../
i=dicactional congeled models.  Under illumination from polarize:
1iuht > FisL sarfaces o- circular polarized light, it is possible to

S:2 . skEre35 JustoLinatlon diagraan for Lransparent plastlc asasis it
in 2 stresse !t condition.  From this diagram, it 1s possible to

L O crr o alveotion of forces. mOTeover, golng tirou.n
t-ansparent calivaition discs, it 1s possible to carry out

sioniitacive measdrzmeats ane tests. Due to the fact thalt tie wil

teaching projeciion _hotoelastic instrument also has other accessories
tnal go with it, it is Dpossible, as a result, to m4ak.- toests of
tzisile, bending o7 shear, pure benaing, compression, and oths -
SiTilar as s s,

The w2160, teaching projection photoclastic instrument has been

thro.;n evaluation and test use by the relevent departments and th.
Dalian Techical Institute, and they cecoynize that this instrument's
crpanilitics a o Stabiev ana reliablz, tin~L the stracture 1s novelt,
th-t iL is light and conv-nient, and that its operation anau

portasiitley a7 Coavenient,

Liu Guifang

(o))




s~all Modcel Wind Powered Electric Generators

In line with the daily improvement of the life of the masses of
the people, the reqguirements of farmers and herdsmen for televisions,
blowers, desk fans, tape recorders, record players, and lanaing

, ZUOw Qaily more urgent. Due to the tact that tarmlng ana

T
9]

ligh
herding arcas o @ far from the electrical grias, the test manufacture
and production of small models of wind powered electrical generators
to supply as power sources to farmers and herdsmen has special
signifticance.

The one (one character unclear, probably kilowatt) and under
small models of wind powerea electric generators produced by the
herding ma-hines plant of Shangdu Prefecture in Inner Mongolia go
tnrouygh the process of wind-wind turbine-electric
genevator-alternating current flow-commutation—direct current
flow-Lattery—-user in ord=sr to generate electricity. 1n order to maxe
ths electricity put out from this type of small model of wind powered
electric generator suit the requirements of batteries as well as
limiting the speed of rotation of the wind turbine or wheel to within
a certain specified value, in terms of the generator, the wind
turbine, the speed limiting mechanism, the direction adjustment
system, the frame and other similar aspects, all have fixed technical
rejuirements. Electrical generators should select for use low speed
large diameter permanent magnet type alternating current generators
with good starting characteristics. The wind turbine or wheel shoula
then be designed to make it possess good aerodynamic efficiency and
relatively high rotation speed (one can select this by empirical
methods). Generally, it does not exceed 300 revolutions/minute. The
speed adjustment method is one involving wind pressure. The direction
adjustiment system is then a relatively simple fin o~ tail plane

direction adjustm:nt. The frame 1s then selectea as a sinple ana

economical tubular frame.




One kilowatt smill models of wind powered electrical generators,
1m aress whe e the wind power resources are relatively ade juate, have
a simpl. structure, few technical difficulties, are easy to
minufacture, are low cost, and have the special feature of having
efvrgy Storage problems which are easy to resolve. They will get a
welcome from the broaqd masses of farmers and herdsmen.

Liu Chongdong

10
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