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NL;;5 , ',D Tr..r_\L 7d

Successful Te' t - o ctio, of Transverse ana Lon(itucinai *utom,, Lic
F Sed Sse. i E1 En L Co- cosion Test

Electric arc heater burn corrosion testing is the jirincipal means

fo-- g-o:v, si~mlatior tests in research on the heat shield layers of

Ce- e1LrY ,,-ic1s. In order to better simulate flight conaitions,

people hav- consistently put effort into irncoving the capaoilities

of electric - , aters. In line with this lrnpCovinr Ot Lk oerat ing

technrolo;,y oA lectcric afrc heaters, use was made of various types of

w-oe- cled sen~sor: el .ctrodes, which are easily aestroyea by burnin.

Becallse of this, instantaneous state enthalpy or heat content probes,

zero o0":) hL! t '1ing devices, and othe:- similar ,:aid scan type

pcobes shouli -s operated in order to Sijr>ViVu. Nioreover, the iatter

requir-e ,- set of adjustable velocity high speed horizontal movement

s~iuctDrs. 0nl then is operation possible. increases in the amount

of burn co-cosion make it easy for models to get out of areas ot equa±

p rss.; re. It is necessary to automatically compensate for the amount

of burn corrosion retceat. In addition to this, the flurry of

activity during testing ,rissions and increased requirements fo,-

replicable conditions cause operations carried out with methods in

which only one model is burned one time to be totally incapable of

meeting the requirements of the testing task. Because of this, a tyje

of automatic feed orx advance system which is capable of handling high

son. 2 d sc: nn-ing p)rob(ns, autg.atically 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
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In Ins :itat- No.5 of thL A:c-c;dynamics Centef , on the basis of the

operations, it was necessary to s,,t up a combined project team for the

test -o,':.oL of an uuton-tic feed system. Test production w.,s

begun in 1976. It achieved success at the end of 1980. t.orecve-r, it

was fo)--nilLy introduced into heater measurement tests. The method of

-, t, te sctutr -ri [o,-r of this system have some differences from

Lye iutomati ,-, systF-s in the related units in the U.S. However,

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

a longituiin .l autoaatic feed controled by a laser position determined

high speed electcomagnetic clutch which can precisely compensate for

the acona.ont of the retLeat or withdrawal at the time of ibu-n corosion

o, 1 moel. "oreover, it makes use of a digital display of L)osition

move nent. Each ti!ne there is operation, it is possible to include

five Tor.ls ,7 ,oh.s in th') tts. When -i model is burned, it is

pos:ble to use mLhods which fix time or fix the amount of burniing C.

adlitionel coqtcols. After going through more than two years of on

site adjustments and tests, we have eliminated electromagnetic

t ,c--enc..:,, and, at th _ pesent time, it is possible to operate in

an eiect,-i: a--c iea;3ata.r, Cla mber at a pressure of 30 atmos.pher-es.

Various types of high speed probes are used in this system to measut:e

, p-em; - -ors sectioi of the heater jet, the heat flow cros
Section rnc the _as flow heat content or enthalpy, burn corr:osion test

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

(unclear) Shijie

The Firsu Dual-Pulse Laser Holographic Camera in China

The dual-pulse laser holographic camera is a type of equipment

fo:- a anc: testing and analysis in dynamics and mechanical

h:nC , I n: v ic ' -,as d,;v ,lop,d rapidl,,, since the last part of tiiz

1970s. Thc JQS-l nodel dual-pulse laser holographic camera which was

sc - -:ul] test. p:)o,ucecl at the Beijing Photoelectric Technology

rse,-ch institute is a type of dynamic holographic recoroir'j ,ev'i.
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It 3:s th- two Iight 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 during 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

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

records various types of transitional forms (such as vibration,

defor-mation, stress proponation, flow fields, and similar items) in

order to otc.in r._-hanics parameters under conditions of dyne"AZ-

analysis, t, ,' at improved structural designs, and raise tne

le~cl~~ of .... K.. T:-is system was mainly used in testing ana

analysis in fi, such as mechanics, space flight, and precision

m.chan :n 1_ Il_-I -n,. In a relative comparison with the general run

of static holograph equipment, which uses continuous laser devices as

light oC;Co'es, it not longer requires a firmly fixed and clumsy high

precision anti-vibration platform. Due to the fact that it is

possiole to dir, :tly 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.

JQS-1 model dual-pulse laser holographic cameras use a composite

structure. The assembled device is 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

sLage 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 regulation

structure. The range of camera elevation and depression is 700-1300

mm. Reference light and object light can be rotated 360 degrees. The

overall dbvic- is a conoosite o- assembled structure. It is easy to

inoje t- thj site of operations. Its principal technical function



indicators are: dual-pulse laser energy greater than 2x100

millijoules; cohe'-ence length, I meter; pulse widtn, 2U-70

nanoseconds; pulse interval within lUO-1000 microseconas, 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 committee acknowledged that our country's first Jys-l 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

equipment. The various technical indicators on the sample machine

reached design requirements. In a situation in which domestically

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 redsonable. Operation was simple and easy. It was

realtively well-suited to its use.

Wang Ying

Dual-Pulse Laser Holographic Camera
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Th: ,,Z-60j Proj tcLtnh Pilotoelastic Instrument

In the photoelascic experiments, the stripes or striations were

closeuly spaccJ it, a -e,-s of concentratea stress. Observation anu

measu-e, , ,:-;- ificult. In order to resolve this prolblen, tro

beijin: Sci, nL I i nst.: ient Plant produced the WT-b00 pro ctio 79

photoelas Lic instrument. It is an instrument capable of taking test stock

sts s--csly enlarging them. Moreover, it is capable of

p_ recisely ,sjci stress striations. In observations an measure!n,-nts of

iocatrio!s in vhlc SLt:tSS striations are concentcatec, for evAluetion of

th.e st, e- :- K. in fracture mechanics, analysis of the Moire

pattern, measurement of the external geometries of the test stock, ana for

.n-'~u rsu 'nof lonituwinal and transverse coorainates, as well as other

similar as-~ct~>, its use is relatively convenient in all cases.

The object sy),oct surface of the operating platform on the

W2'T-600 proje cting ?hotoelastic instrucment is a level one. The

placement of test objects or stock is relatively convenient. The

cr-j-cti, screen level is slanted forward, making it easier for th

operator to observe the measurements and diagrams. The polarization
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-~iel ofoolariz'-,tio-l s 'sters can be rotited synchronously by the us,--

0' le lvitll th: peato of a ha ndle, it is possible to

r~l~e h~transfo-ln-tion of a circular polariJzation fieldt ano

lineac-r polarizati-m fie±Lo. The: aced ot the projection)r screocn is

large. The design o' pia syst'emns and the manufacturing is

d- on the whole projection screen, it is
eo')ssble 4.yh - obtain accurate and clear iimfagery. The

objective is long and is able to measure relatively large- diraenasio~i

test pieces or stock. It is also advantageous for the placement OL

-laxilliary Qatzconpiensators and p~olarization segments

conne.ct. It j possible, in sittuations involving the transformnations

of ciccular- an(] linear polarization field.-, not to choos- 10w(,,: cu;i-

o)ensctor-s, an,; c- co-nLinuous point to pjoint measurements of isocline-

line and arithm(tic mrean striation values. As far as the instrument's

oioftI.1 it : .") ;'oored hin ig :zurtain l11ighIt cu t-of ts is

conce-rned, it is po-sible to carry out measurement op erations insiatz

The basic; cn-,racte--istics ot the instrument are as follows. Thie

j) je ct -1o n s....,,:> i s c:- 600mm. The olainete-r of th, b- ::

,)lacerm.flL viewiing field, is J- 6Urn'n. The objective enlargement pow'er

i~ l~. Th ion,'atfor- measurement range in the longitudinal
o et n 'te tra nsvers,2 D-ire tin, 51 is 25,-r:-,. h

range of pol;,:iiz:;.ion field rotation iP. +90 C The segment plate

gradation valu- is 10 The operation platform displyvau

jre: cis io r is to Is: tit,, O.01mmr.

Fo::- aispilay of tnzz results of measurements of the stresses in the

same test itein, this instrument and a simnilar type of imported

insL-urnent have th - same sort of overall measurement precision.

Cai Zuji
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sm ll: . I bibffusiQ'. 7Uyc Photonlastic instrument

in i LeC.K, ] LuSY ot oLtical elastic mechanics,

stujints doing tests with their own hands is the key link between

L-': s0 in Th, H-ijing scicntific ingtrument plant
.... ." . n ". ,Z -1[05 " ~fEUS i ) 0 , S - Lr-inlg ty ,e

p:hotonlasnic d&vicu, which has definite precision, multiple functions,

small viewin] field, .nd low price.

Inn pol,-izc' light field ciametf at this instumnt is i100h,

The polarized iht tialu can synchronously rotate +90. Two

onc-juaft.v wa: se5 lents mutualIy toL-m a 45 0osition. It is

pw--i- . ti ci-.ut,-, iwl iza lijht tini"s ana linu.-

p)olaized light fKelds. The light source is a white colored ditfuseq

,s:- ti c:-d i A:t i]lu-ination. ,ith the addition of fi .'tr colo-

se mraens to obsv,-vtions, iL is possible to obtain single color stress

s$-WA- CY -. 7<4: 'olar-ization < ,nd dispersion segnenLs a-, All

ahl- to r>)tat, id-pundently. Moreover, they have a calibration incox

and , -, .. _ ,il- to make: Tardy compe nsac.un AN< :

mwasarr~ts at Lactioinal suries striation values.

Z\.:-1UO .it Lusion type photoelastic instrurmts are capable of

K-.> , ,D in=d xi _ L . is~ion type photoelastic instruments in

ordsc to mrake tests. It is also possible to take dispersion segments

and fix them on thi box covev: of the instrument forming a reflection

typo -oLoo-lastic instrurnnt to make tests. The instru'wient can also -

ouL iAn n 5517xi5cr. )ok. Storage and portability are burh

very convenient.

Cui Zuji
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~~\<~~ i i - 9>ZCL11 Pi,9 t t o,-l s t i c 1 lnstr U,[, 11 t

Ii Zi t'2:c-iing ocojtection photoelastic instrumeint is -i a c rich n~

i'-1';i'vW~ L-SL 1qantif.ctured and )roduc-d by ths :ij in g

* ssj~et d it tilte -r- cor-n nts of te,,ch u nc i

V!i nk Eaiiiiering Scienr'e Schoo of the Da'i~~

ieir~IIn~iat. tis able to have a ru-latively large- iprojezction

~~~ t *' 0V-,for. tl-. ndclte ot i t, one c lecr 11 sees tnfle

S LC I aL rn- rrar'g-rv to: D . the s t(-sse s inr the test i tems, cdus i. lg, Llrik

p 0 t i ()o. auditorijum lectures to be2 Liireu into a gjcjhic

Oi' th .1 i L- mn, j.t i s p~ossi'Lble to :car ry outL photoe -L si C

Les ts -f se 1- -iVs &ith flIa t suc f ace models rece iv ing for-,-ces andri~

i 1n~i1 e noiels . nd-r Il uni naL ion t coli. ,olari

Lih m~ - ~i~ o: c ircular- polarized light, it is possible to

S-VS st S .S.uS, o d ia g ra ;I Ifo)- LtanIspu' enL laSti1C -)~It

I S Cr S e ci I C ~i on From this diagram, it is possible to

I L 1 - ;'2ti')(I (A fio ->. Or tov'Cr , go in:j tillO 0 K 1

t> nsp a re it alL--i~on discs, it is possible- to carry out

rjn; i--i i ri <: .; n ~Li r rc, ,n 's anu tests. Due to the fact t h a th ii tz l

teichiing pra,,j-ctioi , iotoelastic instrument also has other accessocies

t;-alt g-) with it, it is pos) sible, as a result, to maik. tests of

Ksi s~,shtc,,7 , pure btunning, comr:ssion, and Othu-

The 'Zr!6'3 9- tL.aching projection photo, lastic inlstrumentL has been

th'rss valua tion a-i: test use by the relevent aepartments ana CVi;

D:Iliai Iteclhical intL~e .rd they recojnize that this instrumet:nt's

cr-parjiliti'-s A Stati nn rsliab-i-, itnOL Lq,7 st- -- ctUre is novei

th- t i-is light and cou~inand that its operation anu

Liu Guif ang
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Sall M.> ,n n Powered Electric Generators

In line with the daily improvement of the life of the masses of

the people, the requirements of farmers and herdsmen for televisions,

blowers, desk fans, tape recorders, record players, ana lanaing

11ig-hts, o aily rro-t urgent. Due to the tact that tarlking ana

hefdin areas [a!- f rom the electrical grias, the test manufacture

and iroduction of small models of wind powered electrical generators

to supply as power sources to farmers and herdsmen has special

sianiticance.

The one (one character unclear, probably kilowatt) and under

small models of wind powerea electric generators produced by the

herding machines plant of Shangdu Prefecture in Inner Mongolia go

thn o~h the process of wind-wind turbine-electric

generator -alternating current flow-commutation-direct current

flow-tattery-user in order- to generdte electricity. In order to ma6

the 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 spu-<d limiting mechanism, the direction adjustment

system, the frame and other similar aspects, all have fixed technical

re'uirements. Electrical generators should select for use low speed

large diameter permanent rnagnt 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

spea.ci adjustrent method is one involving wind pressure. The direction

adjustment systjm is then a relatively simple fin o- tail plane

direct ion ddjust-ront. The frame is then selectea as a simnle ana

economical tubular frame.

9



One kilowatt smill models of wind powered electrical generators,
i-i are-13.4. -k the wind power resources are relatively adequate, have
a simpl,-- struLcture, few technical difficulties, are easy to
m~nufacture, are low cost, and have the special feature of having
entcrgy sto-dge problems which are easy to resolve. They will get a
welcome from the broao masses of farmers and herdsmen.

Liu Chongdong

I
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