A DYNAM C EXPANDI NG APPLI CATI ON TECHNOLOGY TECHNI CAL FI ELD Thi s invention

pertains to a technique for the application extension of dynamc

technol ogy, relates to a nmethod for nodifying a prior art static technol ogy
into a correspondi ng dynam ¢ technol ogy or a method for nodifying a prior

art dynamc technology into a corresponding i nproved dynam c technol ogy,
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encounter [Imtations nlc t echnol ogy can often break such

limtations and explore nmuch broader fields. For exanple, as for formng

technol ogy, the relatively st izes nolds (nolding
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will encounter limitations, while dynamic technology can often break such limitations
and explore much broader fields.

For example, as for forming technology, the relatively static technology utilizes molds
(molding method), while dynamic technology utilizes the motion between cutting
tools (tools) and workpieces for forming (generating method); the generating method
explores much broader forming fields where molding method is difficult or
impossible to be applied at all.

For another example, generally when electrode works, anode and cathode are
relatively static, while for electric spark machining, the anode and cathode are
dynamic, generally the cathode (tool) are moving relative to anode (workpiece), thus
the problem that static electrodes are prone to be consumed or even burned out is
solved, and a thin copper wire can also cut hard steel.

The prior art dynamic technologies have the following deficiencies:

1. The extensive and intensive theoretical investigation is far from enough. The



state different fromprior art systemto realize significant technol ogica
breakt hrough. 2. The prior art dynam c devices are of single construction,
single function and feature narrow application range. For exanple the

af orenenti oned generating nethod tools are often restricted to mechani cal
cutting tools, and the electrothermal "cutting"” in_ electric spark
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Jilge aim of this invention is to overcome the deficiencies in prior art dynamic

technologies and make them gain extended applications in larger scope.

The prior art dynamic technologies have many potential precious merits, and these
merits can generally bring about epoch-making effect on the further development of
prior art static technologies. They have solved some bottle-neck technical problems
that cannot be solved by static technologies at all, while unfortunately, these merits
are neglected for long, and are only utilized in a few specific processing fields. In this
invention, various approaches and measures are taken to further develop these merits
and extend their applications to broad technical fields, hence, the large technical blind
zone caused by the technical concept predominated by the long-standing traditional
static technology concept can be overcome; the severe technical preoccupation
formed by the technical system predominated by the long-standing traditional static
technology system can be changed; large technical advancement can be gained,



preoccupations ainmed to be changed in this invention are currently

w despread. Such severe technical preoccupation is traditional, even

cl assical, and has penetrated into alnost all the technical fields,
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radically denied that the most preferred technical scheme might be the corresponding
dynamic pressure bearing device, at this time, the material and construction can be
kept unchanged, and even the choosing of material and construction that can only bear
lower pressure under static condition is allowed.

Secondly, with respect to larger technical links and technical system, the widespread
incorrect understanding is that since the traditional static technology is classical and is
the basis of prior art, they should be strictly taught by textbooks and reference books,
and even if improved dynamic technical system is possible to appear, it is the matter
of future. In this invention, we propose to gradually change traditional static technical
system into the corresponding dynamic technical system, and we believe that this
technical task which is believed as unnecessary, or impossible, or unpractical, not
conceived of, not believed or even radically denied just represents the inevitable
development trend of prior art.



Thirdly, with respect to | arger technical concept, the nmajor w despread
i ncorrect understandings include: 1) Wth the devel opnent of nodem
techni cal econony, especially the devel opnent of intellectual econony, the
primary conpetition neans taken by leading nultinational groups is to
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of patent updoktandisgtiaciudeiol ve nore and nore patents in each pool (nobst are
patents generated in the traditional static technical field), the
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prior art dynam c technol ogy, to render = appropri at cati on,
including nodifying a prior art static technical link into a correspondi ng
dynani ¢ t ethairiehet hisdrvengpn geribe saeheeddhinueh thedptlowingampeoackeshni cal |1 nk
into a corresponding inproved dynam c technical link; gradually nodifying a

prior art ThikatnventiddCRIALOY 4 REBInRuE Ofok BB O B&ti Y BRikh&Goh ethdlaagy, or
gr adual | y M(zfl%é}n%h h iPEﬁa%ly%%rag%H%H i tflzﬁ?&nc%laggé/ a {BtBndeFo ﬁz(r%%@f%p di ng
| mproved dynam,c frtet%&‘ﬁca?%k Eeluding to change the construct ial quali
, g to change the construction, material quality and
parameter of a prior art technical link, it is generally to firstly change a certain or
some prior art technical links from stationary into relatively moving, and then choose,
based on the specific technical matter or technical problem intended to be solved,
proper combinations from the following various approaches and measures for the
realization of extended application of prior art dynamic technology, to render
appropriate modification, including modifying a prior art static technical link into a
corresponding dynamic technical link, or modifying a prior art dynamic technical link
into a corresponding improved dynamic technical link; gradually modifying a prior art
static technology into a corresponding dynamic technology, or gradually modifying a
prior art dynamic technology into a corresponding improved dynamic technology, to
break through the limited threshold value in the art, and realize transnormal or even
significantly transnormal application field extension and application effects.



break through the limted threshold value in the art, and realize
transnormal or even significantly transnormal application field extension
and application effects. 4 The said various approaches and neasures for the
realization of extended application of prior art dynam c technol ogy

i nclude at | east one of the followng: 1) Extending application into a
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unchanged while the service life in function link is inproved and the cost
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Ext endi ng appld Eatdegn into a field that requires to devel op and inprove the
form and construction of a dynam c device. To realize the aimof this
invention, the dynam c technol ogy approaches and neasures taken still
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6) Extending application into a field that requires to develop and improve the form

and construction of a dynamic device.

To realize the aim of this invention, the dynamic technology approaches and measures
taken still include:

1. For the extension of application into the field that requires higher operating
temperature, the following measures can be taken:

1) Enhancing cooling intensity, including: adding internal cooling; increasing the flow
rate and heat-transfer area of a cooling medium; enhancing the heat conductivity
coefficient of a cooling medium (choosing medium with higher heat conductivity);
enhancing the heat conductivity coefficient of a device that requires enhanced cooling
(choosing materials with higher heat conductivity for fabrication).

2) Increasing the motion velocity V of a device that is in contact with high
temperature zone and allowing its relative residence time in high temperature zone to



5 be reduced to the allowable range. Wen V < 3 m's cannot neet the

requi rement of all owabl e range, choose 3-50 nis, or choose 50-300 ms if
necessary, or even higher. 3) Transferring high tenperature zone, allow
hi gh tenperature zone to nove (continuously or discontinuously), so as to
avoi d heatlng operating points with overload. 4) For netallurgical
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w dth, i np) éibenging tles omatmeti@x ohdtatialoplalitf amdibthier porimontepdrsmetes of a

mul ti - rout @$nansie dasict o ad RIB@IrYhd RRIAYBN LR EheABEUE BEMtoldn R alersirss. and
treatment link. 4) Applying the dynam c technology of this invention to add
an aut onmat orrection . systemt ponds.to situation

(self- adap?l NGy B EIE08 1rAgPb londet&fgacfg? TR FesRings highther e

t echnol ogy @h“@h@%wWﬁW@n@Déﬁtﬂ@nadd nmore dynam c forming |inks, reduce the
form ng correction amount or cuttlng anDunt or gauge reduction in each

link, thatj g, Iy%gaﬁﬂ b Richfb is uWeBé&Nd“Hla}cé 'B?é&k?h% carmact i ng

o i 'rrp”F;ﬁtVgonaéef‘:‘tf%%frgdheﬁtg’*%p%%eggﬂg w‘é g e T S
fini shing Pré8e¥dinkg and so to inprove accuracy. 6 7) Applying the dynamc
technol ogy of this invention to develop "focusing"” function
2) Applying the dynamic technology of this invention to change the transmission
mechanism, transmission construction and material selection in transmission link so

as to largely improve transmission accuracy.

3) Applying the dynamic technology of this invention to increase spectrum width,
implement “resonance excitation” of multi-components and multi-routes, so as to
largely improve the accuracy in analysis and treatment link.

4) Applying the dynamic technology of this invention to add an automatic error
correction system that responds to situation (self-adapting) and so to improve
accuracy.

5) Applying the dynamic technology of this invention to add more dynamic forming
links, reduce the forming correction amount or cutting amount or gauge reduction in
cach link, that is, to apply the principle of “broaching” into roll compacting to
improve accuracy.

6) Applying the dynamic technology of this invention to implant superfinishing
processing link in place of conventional finishing processing and so to improve
accuracy.



and nmulti-stage focusing, and form "high energy beant cutting tools with
sufficient accuracy to replace ordinary formng tools. Since the cutting
force of high energy beamcutting is extrenely small, it is quite easy to
| argely i nprove form ng accuracy, for exanple, as illustrated in Figure 9,
the roller-type multi-stage focusing dynanmic electrode systemw |
generate high energy beamand realize nulti-stage focusing. 3. For the

ext ensi on Of Apppling dtei ynamit echdododyi cefl thiis tilmantive qui eve o piifdarsingp dnrationg
pressure nLad@eltiishge froddsiv Bed MRASUISS @By @@alﬁalﬂﬁﬂn Jfaolﬁﬁll@th%‘uﬁgnéﬁf'e

dynami ¢ te%@aﬂé&g% %glacglﬂ%lh%g’e@%%% 815"}%’}{%3 i Cum%% ‘%Ct he }flgh nacgychanber

pressure space,
space exclPGYP ﬁt}“%llﬁ sﬁt?%%@}/ S%‘ﬁﬂ] i€ Sy 1'&?@?}) tq h%ra@{-ﬁ larmrwf'gfozéramgfwwa%
chamber, f dor exeamy,es itlhsrate iat Figererfbttho rollsi-typepenltiasiekd Heesing dymade body

or cr yst al lelez@ode dyRtelr GUI endraddilligB energy bARR LN RAliEhRURYSage Bcligednol ogy of
this invention to reduce the dinension of the operating systemto an

extent tha or t ealizati 0 an sea t he

ynan ot echid BEsYsrSonp EEHGatT gir 00 RkDRdes Trs W d PR RN ey essur o
vessel s wi tHged géwowmgrwwew@é@aal@nbean ng performance. 4. For the

ext ensi on of appl i catl on into the field that requires function expansion,

the follow n%ﬂ: t@@m{oﬁ}g%rbf ik 1&\%&189 tJ@ﬁﬁnﬁ%E'a@t”@e vdlgk udi ng
addi ng cool unct on nani,c Iatl ng wat er

cool i ng sys A At inFl Xa%%pr}%t(f ﬁ%métzc?atgﬁ 89\%? (hte\rq_lﬁﬂ"aa f or
power tran&h§y P%ﬁnqltfﬁd?toiobﬁ“d flag p@&lé%n@taé rglmllfgmaa% glapmpber, FEIOQQ%?%SHI?? (5);
addi ng agi thetrelativé oretibn ofiugred anébiweaifimag el or cryasitlizegs if figtre drand 3. power
conduction function process of dynarric el ectrode, for exanple, to rrake

skewed sl og) Aﬁﬁlﬁ/ﬁ%‘ith@"&?ﬁ%&i %’f;ﬁs Qe EH&‘I"H Heg 3% %guﬁkﬁs‘f& @
st e B e O TR B I B R g

di rensi on, voltage, current and the like) of a dynamc |link and the anpunt
of dynam 8) Mpplyiny geelnaaidwolindddgyopethat inkentRasttrhanSact@e veddleg ight he
const 1 uct i @Ry edTBl iflAhreSBiffphd\ A prQSuRBRk N §%§§5é ve combinations,

to break through the origi unctlon thre Creating new
functions: changing static link into dynamc |ink, especially for
electrified lr“qrrige cxtenyipmai epphicaliensitg tevield fhahtaguapebncéomermensiensthel d i s
gener at ed foliomlingmeskuces mebetadennew ef f ects and functions which are absent
fromori gi nal static link. 7 5 For the extension of application into

contt ned, \DAGAELRs GRIRL oo RSE SRRk S S B Sk
i ntel | ect o2 el SuaaE Merof?fémgnﬁfséﬁmh@%sﬁt ke as«?aleeséfr@ngqldi@g foosfes, t he

f ol | owi ng transmission link for power transmission function, for example as illustrated in Figure
7 (5); adding agitation function and restraining mass crashing function in power
conduction function process of dynamic electrode, for example, to make skewed slot
on the wheel circumference of rotating wheel electrode as illustrated in Figure 1 (B),
Figure 2 and Figure 7.

2) Breaking through threshold: changing the pertinent parameters (including rotation
speed, dimension, voltage, current and the like) of a dynamic link and the amount of
dynamic link pieces, amount of operating positions, or changing the construction and

material selection, or applying selective combinations, to break through the original
functional threshold.

3) Creating new functions: changing static link into dynamic link, especially for
electrified link, a dynamic process in which new electromagnetic field is generated

will produce several new effects and functions which are absent from original static
link.



measures can be taken: Allow ng the pertinent technol ogy of this invention
and the pertinent prior art to: 1) Selectively conbine, nutually inplant
(copying, transferring); 2) Selectively integrate, nutually graft (with
added special interface); 3) Selectively conpound, nutually penetrate (with
added special interface treatnment); 4) Selectively bind, interreact -
interact (enkahdierfgtsnaisltaBhcasipp dato)Conpeds HHpaTAlEGRONIISS IB1FTO-8E4S, gn

out | i ne andniparsaie eavyedwytlight-vabghting) eerdiffed mbuper-desisdes!, afitohtaiiged,

invention Intefratunliafd fieRR Sdnk UsthéromodhBitéHsv@CondCORNsRG @d1dd, Qhénf@l'ﬁﬂmn%
constructign..of -PLi.al, L, dynam c devices is difficult or i npossi ble to
nmeet the extension requiréenent of this invention, accordingly,

i mprovenents and devel opnents in various aspects are required, and the form
and const Ademiahthepertinenoiyelmelagyddiic ésveatipn adetie pertingritprionemta:i on i ncl ude

mai nly (w tihScldytivadg @orﬂﬁlﬁ@trﬁlﬁdﬂl}al&ﬂbﬁﬁl(@oplyﬁigr gsefdrihi)ye exanpl e herein):

é (12)Rot gt'( @fsaea?vag: ferd® rg ft'fwwasdéd Rlial &m&é@égg 3 (6), 14n d4a§ ?;l
ot Lo, -t et SPBENER PG RS uaﬁy gﬁﬁ@%@@ﬁﬁ%@iﬂ@&lﬁ bl iiRitad)
generally ds Seleetivelphing daterene inlsrast (anbancorgineyatigne&agibr at ure i s not very

high. Rotating roller, rotating cone and other rotary bodies with big

axi al di mensi %rrﬁ‘ré‘oxﬁﬂﬁ&m%a%%ﬁ?% o%ﬂ%le%ﬁaﬁdr&get\épgabctw%oua%hesbﬁmlb n

Figure 1 (
Present ed ?%WE%(ﬁ%%Sgnménéirotatlng mheel dynanlc electrode systen1dr|ven

by notor and cool ed by water spray frominner supporting tube. Its
appl i cat i onsForimaldudestn&Tio@PC one-step nelt coating (ST is a code
representing this invention; the sane belomb ST spray coating; electrical

conduct i onqgy %ﬁ g&" do 1n§ f %Pﬁ? ta@él glﬁ%fitl(ﬂp ](3:1‘?(%r drt hﬂiu%{!g d£\{19éjsr § difffcult

r ot ati ng- wheel q I VI Q
transn155|85?“??%@’%&8p@?? eVﬁ@ﬂFﬁf@HmHFFQ Ry ¢ @IF“?N“¥M Qﬁﬁ%ﬁ%5|de of
suppor t i ngiEpravemews anpidagelppments su ypdeus asgeeprey raquived, ang: the form and

I nner - supposdstrogti@potatie dyhente: devitketmpsed domeRk oitioninclpde kialtdy (wWhy 8:
insul ated RSB eRetr6dtOk® aRicYebrentitive Skarhk Berein):

1.1 Rotating tube type: as shown in Figure 1 (A), 2 (12), 3 (6), 14, 4 (9), 5 (2), 8 (8)
and 9 (2, 3) for example, it involves rotary motion and axial motion, features small
dimension and low fabrication cost, and is generally used in applications where the
operating temperature is not very high. Rotating roller, rotating cone and other rotary
bodies with big axial dimension are encompassed.

1.2 Rotating wheel type: as shown in Figure 1 (B), 2 (1), 4 (4), 5(8), 6 (1), 7 (5), 8 (7),
and 9 (6). Presented in Figure 6 is a rotating-wheel dynamic electrode system driven
by motor and cooled by water spray from inner supporting tube. Its applications
include: ST-CPC one-step melt coating (ST is a code representing this invention; the
same below); ST spray coating; electrical conduction system for ST crystallizer, and
etc.

In the figure:

: rotating-wheel dynamic electrode

: electrical conductivity (power transmission) ring support

: insulated driving belt

: tube clamp side of supporting stand (clamping inner-supporting spray tube)
: inner-supporting spray tube

: inlet hose connector

: packing ring

: insulated bush

O 3 O L AW N



9.2: water-spray internal cooling chanber 10: gasket 11: water-out

col l ection chanber side of supporting stand 11.1: water-out collection
chanmber 12: outlet hose connector 13: notor The above construction can be
realized in two nodes of insulation design: 1) Sem -insulation (small
systeminsul ation): rotating wheel electrode system (dynam c el ectrode
systen) is % AR and is driven by insulated belt, while non-dynamc
el ectrode $ykt@rmolecool i ng system (water cooling)) is not fully insulated

(with weak ocurwRdtspragnstetRNEME i @Rahbermade through water). 2) Full
i nsul ation(bjg,systeminsulation). The design that water cooling system

1
(i ncl udi ng er tank, npotor, franme, driving systen) is electrified while
i s insul at éﬁewf‘tFBPr?tcfPHé“rﬁoé‘fi‘?@fﬁ%r ﬁr@} A uBRIHEE 830d Soot h wheel , gear wheel |
bel t wheel larleweltconpadisetthn shlainblr general |y have only rotary notion and
radi al not i1aneoutfeehdddrcdntdcgprdi mensi on and hi gh fabrication cost, and are
sui tabl e ng:M@{O&ous tenperatures. Rotating ring, rotating disk and ot her
rotary bodies wth big radial dinension are enconpassed. 1.3 Strip-shape
dynanm c end type: including rotating-wheel dynanm c end type, for exanple,
as shown i dbriageiveecopstywyionsen be (ea)izedGattep piddeapt ngHatrcdasign: t ype i s shown
in Figure 1 (D). The "strip shape" can be inplenented in cylinder shape to
curront i & pori-Ru o (bl Bk 2nIARKEDARL AL R QRS MG heel
can have tlffzy rﬁlﬁ%%?egﬁrgd%fsygt% ilﬁglfls_‘fe)lg\féraq%r ésngﬁivg%{i’é’gfr}sgggq%i hgl ’aW:li‘ﬁgt he
like at th8o%&Ramicaiectigde syvéiRm (Ga9lipg gystem (waiey coeinglois nek Sy Bsulptedure 7
shows a rof(aith mgakbeednt.dydanduceing issheddt thodeh(taggpe A) In the figure: 1.
wat er inlet connector; air inlet connector (if necessary); 3. water

2.
tlet : - el t " t atd. | y . i al
flow t yﬁgnggﬁg?’ém&ﬁé%?f BF SR, J%ﬁ%@%@ e‘%sﬁggf%f{é?gff?e“ido?tx' i
pressuri zed™ Q’Ingi‘?at?fe@%s‘ai’g‘?,r’ gn ’[i}l Ve gy SHBYS ecf’%?egt‘i" rsgflated Ty pe A
hydr aul i caffiloy otiigestems prengampisad.| y;

Smooth wheel, gear wheel, belt wheel are encompassed, which generally have only
rotary motion and radial motion, feature big dimension and high fabrication cost, and
are suitable for various temperatures. Rotating ring, rotating disk and other rotary
bodies with big radial dimension are encompassed.

1.3 Strip-shape dynamic end type: including rotating-wheel dynamic end type, for
example, as shown in Figure 7 (5) and 1 (C).

Caterpillar dynamic end type is shown in Figure 1 (D).

The “strip shape” can be implemented in cylinder shape to directly replace prior art
graphite electrode for applications where the current is small and the temperature is
not very high.

The rotating wheel can have the functions of driving, power transmission, cooling and
the like at the same time, as shown in Figure 1 (C) (b) for example.

Figure 7 shows a rotating-wheel dynamic end electrode (type A)

In the figure:

1. water inlet connector; 2. air inlet connector (if necessary); 3. water outlet connector;
4. electrode body; 5. rotating wheel electrode; 6. axial flow type paddle wheel; 7.
tightening screw.



Type C. by notor (the driving nenber is arranged inside assenbly 4). 1.4
Bul l et type, overlapped bullet type, conbined bullet type, for exanple as
shown in Figure 1 (1). Suitable for dynam c pul se el ectrode, nanufacturing
is conplicated, can be used in various tenperatures. 1.5 Dart type,

over | apped dart type conbi ned dart type, continuous-overl apping

crinp- conn&?@ig@r?utmeow ng bar type, for exanple as shown in Figure 1 (J).
Sui t abl e f dr Apoptpecssuriedtal nimmdsssdiynam ¢ el ectrode, manufacturing is

conpl i cat ed, Dncglgr@&ié@egtailﬁgmgélous t enperatures. The types nentioned
above in 3 eAaF drauhcaﬁ are the evolved fornms fromrotating tube dynamc
el ectrode bp ViR X{’al motion into hi gh- speed t hrow ng noti on,

evol vi ng sh&Pg Br@t%lﬂaﬁﬁa b’ube section into "bullet", and evolving |ong
rotating tdppe Seby imotori(thealrivoarmémiber 18 baalged Mksrdcfaammn/ Ay and cooling
mechani sm are both conplicated. They are suitable for certai n speci al
applicatio ol e not
conpet ent r?‘Sll'j'he ?E@ac&%ﬂ%ﬁgﬁ@e{r@p@b%&%&gl%gsn%légﬁypé & o &Y %%8% ?lﬁtent
syst ens nec: west (Dt or 3.1.1, 3.1.2 and 1.3 can be cancelled 1.6

Conbi ned sRibjiged fent dymamie yplee cesitbia emarm@emrmgals wstmphcatyhedan (worssil ried

sew ng neegalicisttyppdra@ys’am ¢ el ements are sinmlar to sewi ng needle cluster.
Bot h dense and sparse corrbi nation arrangements are allowed, and are
suitable f atin raturefl dother rameter fields in

| ar ge spat ?QI & a%yBe 96/‘1 BBt © ‘@ﬁee(?g@rtst%?mc (PET4PRIBS £ o
exanpl e. DP?WPW@HEW@Q@IPVH@% peglfor gkaigpls s watlyltféglgﬁé hconpassed. 1.8
Sequent i al Snsttle fyppulsd be comiriona idymamiof elserode amaslyfacnticg éd eomplicatas, t h each

el ement tak@sh@ude@$h vitYouk lﬂérﬂﬁerat%tre% The %ésaxh@xﬁtl&n)é@ﬁboxkhﬁ 3C1011T§1'1d1§1t1 'Soal?e or

Lpgg?;ﬁ;l g é}l@ggl@frﬂg (ﬁ?r%vf?orﬁ?otgtlﬁ%tu%)g Bxg%ma elecpgge tg;ée/\lzo("_l;\gng Xlal m%tlox? OW' ng

dynami c el ?%I%éﬁeﬁ‘%ﬂalf’yot‘( %féoétrSPtQtﬁlgb‘@ & §FH08 lflt?r tt‘tlt]ét GB‘E)tl on of
the extendedvidgremd owteteghtubt eggtionfintohidart” v ehi”oManfattu@mgl dndgeophiogpl em
mai nl'y t hen@ynamng a&eBdthn@nipliehkenTagngkaiadhlt rontérhen speidl Mcaaﬁeled

cooling syghem L) Ameal bY.m aﬁ@t 10§31%fn0ttt'&%m Licdt. Ling
syatem gt el e e L Bl e

pneumnat i c)3(1t3ocablb@@lam¢ﬂ1€dl eakage path or force | eaks to go back by making
use of back pressure) and dynamc sealing link (for exanple dynamc

phase- changg, @b siifp flﬁ@ﬂ?y RABIBTed il BRLAPLIRD b iMnaPLhAGg use of

the dynam g %ﬂ:u pe) (rl}llnl“eltmw € e%;[eln s sBm? Ar 0 es(:élwmg cedld cluster Both dense and

sparse combination arrangements are allowed, and are suitable for regulating
temperature field and other parameter fields in large spatial scale.

1.7 Driving belt type, as shown in Figure 1 (G) for example. Driving thread type and
driving string type are encompassed.

1.8 Sequential rest type: the combination of several dynamic elements with each
element takes a rest by turns.

1.9 Integrated type: the combination or integration of the above several types.

2. Design outline

The following problems concerning the above-mentioned dynamic devices (especially
dynamic electrode) are generally necessary to be solved for the adoption of the

extended dynamic technology of this invention:

2.1 Sealing problem: mainly the dynamic sealing problem generated from the
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sealant's liquid - solid phase self-adapting change) can be added. 2.2

I nsul ati on problem especially when high voltage is used, it is generally
required to design for a higher insulation | evel according to high
tenperature, high pressure, high current and high voltage. 2.3 Safe
operation problem especially the links that are subject to safety problens
i ncl udi ng Begh-tdsspepaling eystex pr di emamsgillyshedigeativngt] the epgineksepang

poi sonous apderet GenerdByneulaiplescaldmpiretiegleneolesiie sddiigdinks arexdbptaédedand can

Pgd' ggl gnﬁ'}l\trﬁdwhé?l ﬁ@é&s‘g?ﬂ%res%rﬁz@@ sedlirfy 1B8S| }ﬁfﬁﬁﬂﬁ@ P Q%Ii%&ﬂcfr"(’cot @loaegdr?é '; g.l |
u y y
cool i ng an%gkéﬁ Eygﬁc%§%ﬂ¥ %)b%%qéﬂagﬁgéué ﬂ%?%%h¥$$mﬁ W“Fd%zil%ne t of
the above pFdBEél Fﬁ grercspmyle dyimte Phgea-change draleg 1ay dynpliamealige link
pertinent pstblished py nokiey tse dfhtba dpidngc eqeilibabinyrelmtasdup nfyseahdg Sinknek at i ng

the resi st gagat’sigoldctsond pRideaelt-a@hpttisthbhge) davbegidetincl udi ng neki ng skewed
sl ot pushlpg amay or renoving or crashlng restralnlng mass by air flow

and ot her while effectiv asures), and af sever runs. of
comi ssi oni naﬁaﬂ%gﬁoa m: (RRecially M BB VORRASr P [HP el T e e ¥ B9 (wi t h
the task atx mm@rtaohlgh@ iabytatofn kekiglsaccondangt fodrigh éamperaade, high prosstiteer

ef fect s ar @ighegtefitesid Higlevqlitagsent inventor can ot herw se provide pertinent
techni cal schene, for exanple by directly applying the thoughts inthis

i nvention c technol o he resol ut| in
L ey, CraSERGPREH-Y BRIYGR: ERPEALS Henlie b HEOIoHb LRy PR ae: or
sel ecti on Bcludgy liigh tempasrtiree pxilesion, splaghing dughly gprreiyh powef&srayd et gh
vol t age, hiGgherally cempletesereldsuresdeeyn istadoptgd amblambe implepeete ienullthder e,

ul trahi gh tepperature, super-intensification, [Iight weight, |ow energy

consunption, |ow resource consunption, [ow cost, high benefit, zero

pol lution, _.zero waste, zero em ssion, and | arge market vol une.

Sel ection pAdeeipAnse proplap with ﬁlﬁgthr@é%ecﬁYﬁ@mfCoenﬁrgyOqonalﬂmp%amdé%{w% mar gi n
for l'ink dptann fatirerGerRyalhpedohingiangd lemttatd astoriy @osidegid grbmetdhi s

i nvention a@hé eEttlEMERTRIL thPBENChioBRm Bdnedllyl feqiifg G &0 RIreéBr ingslagcheme

ot herw se gfgr%}{érﬂ%qrtq}{ h%? aﬁr&%x‘?gher éd?ﬁ’aﬁr‘lgtxﬂéasﬁ\ﬁﬁg‘a&%ﬁﬁx‘fﬁ{ érthé”re%lsﬁl%'cé"’t 1 on

range: A 1.on"v evi ce V=3- 30

:
o0 o SPEEF CHEET 6 PR RO QRCTITE B R b SBETIE ARAT Ot s o
V=1- 10 m srenf@yingpleetagiing restainingrowes hpwrirohew vad other BO0playvehilepetfagpEe at i ng
vol tage: Ombasuléd)t hmeaftef s@rerdrruas tof opeialksioging aindagaign, Ghe QRRT &dn bg
current: Oﬁﬁgﬂaﬁsaﬁbﬁ%rﬂr ﬁvﬂfﬂ @k t%[(tac&ﬂ@ﬁlgttb ﬂ% a%’lrcff G&ﬂg invientidd RLIBED). 1f
di nensi on: % LS er tH@n i mensi on, or even an order
bétiet effetts  are requ1red R inGentor” Can otherwise provide€ pertinent
technical scheme, for example by directly applying the thoughts in this invention to
extend dynamic technology for the resolution of problems, in this way, transnormal

better effects can be brought about.
3. Parameter selection

3.1 Selection principle: try as best for high velocity, high voltage, high current, small
size, strong cooling, complete enclosure, ultrahigh temperature, super-intensification,
light weight, low energy consumption, low resource consumption, low cost, high
benefit, zero pollution, zero waste, zero emission, and large market volume.

3.2 Selection procedure: 1) selecting according to prior art and leaving margin for link
optimization. 2) optimizing and adjusting according to this invention after formal
production. 3) utilizing more preferred scheme otherwise provided by the present
inventor when necessary.

3.3 Selection range:
A. Motion velocity of a dynamic device: for circular motion, V=3-30 m/s; for special
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of magnitude smaller; E. Maxi mum di nension: 2-9 tinmes |larger than prior art
di nensi on, or even an order of nmagnitude larger; F. Cooling intensity:
0.15-10 tines of prior art cooling intensity; G Conplete enclosure degree
and ul trahi gh pressure: 2-1000 times of prior art enclosure degree and the
correspondi ng pressure, or even higher; H U trahigh tenperature: 100-3000C
hi gher t haritpilpomaeion; Grl-aQ@rimtsi dhierectilineangpptien: gf-ﬂletﬁb wmbey PresEl t han
prior art, rettilievemdtess®r=0.33100anmsssi on pol lution degree: 2-1000 tinmes |ess
than prior Ridperddihg @¥RAc: 83SEN0. tilest Par%gelﬁhﬁ%cwg.\%@; is used as the basic
represent atd ‘b%ﬁ%’ﬁ%”%&e tQ@ 16-'3% B &R Ielgr arﬂgﬁelrlat?a éuorrrénpf a sel ective

conbi nation, the p?ior art eleckrod%pls cha gedu?rpn1$tatic to dypamc, or
the const r kb EYBHmuRgtiBension: do fimey smate) thayPiydat dimsnsipReditcVBarRREIEr of
the prior afmagyihaisisoalleect rode is appropriately nodified according to this

i nvention, E Mgy dife@dmim imeNRAQ) Mih pAephit @ahibe bebenextensien and
ef fects. TQ%ihQ&ﬁﬂEﬁ%? dynam c technol ogi es fornmed or produced accordingly
fromthe I f.icatjon of %r'or art 9%)a plgfng.the_dynanically changi ng
method acclr P Brentify: 9 PrlfeHrruaf 1 £ e NGRSt nvent i ve dynani c

t echni cal G flomplate enstasegpdegise tand peliralighriresstest i 219 Hinies alf phidrnit or t he
i nproved dyndoduee tgebhitiahe bomdspoidihhpesiuny, @l @rhighal corresponds to

prior art dynam c technical link; 2) The inventive dynam c technol ogy that
cor r espond$l. {btrgri glotengretatseat 1023 AEE hedhegthan paor stheorienpr lngket; dynamni ¢
technol ogy of this invention that corresponds to prior art dynamc

t echnol ogy ! ¥3stgrel Q9rtaesdessdhargrrics @Hnol Dgnéesseipr ocess and t echnol ogi ca
equi prnent il nmoisvied poHutidnhdegrasy 211008 6y feasrihan tpeiohait caleven kkseor t he i nproved
dynami c technical link of this invention and the inventive dynamc

t echnol ogy: entcg/ﬁaﬁlfgjélgé{ﬁ%eqy AL tltlee &Qnolleggéentgﬁvetgyaﬁqpienfv?ﬂ{e‘ &@?nd@ The
pr oducts w .transpornal, or s gnl,fl canﬁ_y ransnaor nuai, i ngugi rial.

appl i cat i oAPPERRLP! 4 $RigCtiyF compiBatien 4 pepharhrleqtinde it Fhpagsl fieiistaticde hnol ogy
or the i npdpnesic, aytharroustrusthmohatgsialofuatity, sodlmgempilmerti@nTharsmetey @ht i on
has the folHegpMorgrin®jnamiaedardede apprdpristaly hediged Ycdording Ve ttpeinhvestisnce: the

| ot eent ataibya ob il BERA Al 3Dy SRUSLAGKE Kk 1) adopting

hi gher - pert ornance nmateri a opting conposite materials; 3) adopting

conposite construction; _ _
The inventive dynamic technologies formed or produced accordingly from the

modification of prior art by applying the dynamically changing method according to
this invention include:

1) The inventive dynamic technical link that corresponds to prior art static technical
link, or the improved dynamic technical link of this invention that corresponds to
prior art dynamic technical link;

2) The inventive dynamic technology that corresponds to prior art static technology,
or the improved dynamic technology of this invention that corresponds to prior art
dynamic technology;

3) The corresponding technological process and technological equipment involved in
the inventive dynamic technical link or the improved dynamic technical link of this
invention and the inventive dynamic technology or the improved dynamic technology
of this invention;

4) The products with transnormal or significantly transnormal industrial application

effect that are produced from the inventive dynamic technology or the improved
dynamic technology of this invention.
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4) adopting three-dinensional conpressing stress formng (the optinum
formng stress status); 5) adopting conbined intensification, especially
the realization of |ocal conmbined intensification in high stress area by
appl ying the dynam c hot spray coating of this invention. 2. Can |largely
reduce weight (if necessary). 3. Can largely reduce cost: the

i mpl ement atlhsnnemtivhihgs thevellrvwiog niagormdretégesor abl e for the realization of:
1) one-step formng; 2) one-step material formation: for exanple one-step
st eel maki n LU i : i ' l:0Q; b f
Tnerease of o d e e S a0t BT P Plioh 4EF™:E) can
| argely saéaé’O Zerf&r and devel op new energy source: the inplenentation of
this invenhl adapting highet-periyornss wateoplst he real i zation of: 1) reduction of
i nt er nedi alpadaprikg camgodifeusatetads;gy savi ng; 2) reduction or inprovenent of

pol e effecg tihBYSmBASI¥ngANEHg; 3) providing conditions for the
breakthroug}u 9 ar e a tion of innovative for

| e-scal dap er ur,
exanpl ¢ £he GRep ke MBr TRty o Lo fin e Ay B e I E LP P ETilDg L F ey
cel 1's); th&§SA8@ESYi al application of solar energy, hydrogen energy and
nucl ear enéy gyopthg Qambihed gekbnsifsamtien,r epecinkte shandlideioal o lavelvcorebinad ces:
t he i npl emanémitfic@lo®fin hidhSstrekNMeR bl GPplysn tdyhamey Bd prdyodoatiig of @db i zat i on
of . 1) ultrahi tenperature special netallurgy and one-step conpl ete
di ssoci ati on, ere the existing resource input is utilized sufficiently,
the various target products are output in a single step, and zero waste is
appr oached?2. O9n largel ¥ tedped weightt (hexicessaty).var i ous new resources under
ul trahi gh tenperature and ultrahigh pressure. 6. Can thoroughly inprove

envir O”W”Q?&arpfa%&ﬁl?édﬁee £&@mhe BEpIEQRh @Bt o Aty ARIANs nfoRY tBRBRMor the
i npl enent at,l onalof IS Invention 1s nost favorable for the realization of:

1
1) abolish R 3' hite el ectrode (including carbon el ectrode and carbon
el ectrode lhensrdgp It%e eradication of CO2 pollution thus generated; 13
2) reducti dnomfsteambenal faduetomoifior axemlplezaterwep Wéelimekipg e tentemohosasting
circul ati ogndéonERuous@dilgt on, and nearly zero em ssion; 3) conplete

| d odsadit e i zati |
enctosur e 6| £yl a0, Qlo QLAPL ALAMEH] Hopel SAkLARLLGR Rl near| v cer o

;
pol lution a near enm ssi 0

according to '
4. Can largely save energy and develop new energy source: the implementation of this

invention is most favorable for the realization of:

1) reduction of intermediate links and thus energy saving;

2) reduction or improvement of pole effect and thus energy saving;

3) providing conditions for the breakthrough of large-scale adoption of innovative
energy sources, for example the upgrade of the various high energy batteries
(especially fuel cells); the industrial application of solar energy, hydrogen energy and
nuclear energy;

5. Can largely save resources and develop new resources: the implementation of this
invention is most favorable for the realization of:

1) ultrahigh temperature special metallurgy and one-step complete dissociation, where
the existing resource input is utilized sufficiently, the various target products are
output in a single step, and zero waste is approached.

2) artificial synthesis of various new resources under ultrahigh temperature and
ultrahigh pressure.

6. Can thoroughly improve environmental protection from the root and alter harsh
environment: the implementation of this invention is most favorable for the
realization of:

1) abolishment of graphite electrode (including carbon electrode and carbon electrode
paste) and the eradication of CO, pollution thus generated;
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this invention is largely reduced, even possible of 1-2 orders of magnitude
smal l er than the corresponding prior art, and the volune is reduced 3-6
orders of magnitude; 4) active environnmental protection: altering harsh
environnment to good and providing fundanental support for technol ogical
econony. 7. Can continuously exploit new market in a |l arge scale of area.
BRI EF DESCR) PErueheion! Gy 1aseting (el Zatioshdyes mphee Fgleturg grawation of (dynani c
devi ce, wheedichon, <A nesly aratingionube type, <B> is rotating wheel type,

<C> is rotat lc@gmmg%haawaml&u@ﬂ@ln toynﬁher%dhcslonga;e@npdubhaaf Qééﬂ@r”ie@o end
type, <B> %ll& AR L& )\erf'(? g ﬁ@ﬂ)%r Tﬁgt §£t1a? Qr?s?onl &ag %e\%?{g ggcor%tﬁg t(lfldl nig

dynam ¢ conni ne |nner

dynani ¢ cofBP AEENHAR &t |6 %ﬁ%ﬂufc%%ewtﬂwésw R uld? RE ea%/ﬁgﬁaagn

rotating etfthn thacwrespectingpysiast, ehdibevotiee isFedmsed 3- 6tdnéersofnimagmtud@n of two
rotating enl aétﬁ@%mr@xﬁn@d(hl%)roﬁaﬁoﬂ @ftémng’lﬁﬁrs}i:éh@@hﬁleﬁﬁtb dob@hhd prdvidirgi s the

conbi nat i o @kgﬂrf Bl r%g?&ig z;,]gg% <G> is driving belt type,
I nc i ng

dynam c co |ne elt type dynam c driving belt
pl anar-type eIectronS|s el ectrode, <H> is conbi ned need-cluster type, <I>
i's bullet fypelcasinupuslyiesnloit peye maFkey it elpgswrelewfaradynami c are furnace,
wherein, <A> is upper furnace body assenbly, <B> is |lower furnace body
assenbly, <C> is pedestal assenbly (scale drawing) Figure 3 shows an ST
titani umingot neltingBRIEDBESURIBTHONOFIBRAWINGSew, <B> is side
view, <C is top view, and <E> is a sinple construction of a dynamc are
furnace Figure 4 shows a working principle schematic of an ST-CPC one-step
mel t coat i Aggure dlshews Biegunjer Sorshavs dynaor& dengeqrwhecdipl eAscherntdingetubé an ST
one-step dyprnkp>6k 6atife/healxi L= ot tis e@atin @hé&ldyﬁémﬁl EHir §p6, shows a
rotating- ""gﬁ%{pﬂ%'aglgarﬁlﬁ 8?%{ ?%@n%mlc & d};&% {nn?pmr 88%%&%‘5 "‘“ee'
d

dynam c en
ef ficientl € %mafrﬁﬁﬁ 9’6 Iﬁanoﬁﬁﬁré?y %{G‘HEPQ’S&S %ﬁ%‘iqeuc B of an

ST hi gh- enéyipnipapmbiied rplating g facEityps; éencl@lisg dywanzin ceMbihedaniating knée- phase
are fur nacécBeRTrdphE el%aRo&éARR\ibl\ﬁH&éBmBHﬁtlbWEh% Edhtidgend fhédsSéo-aagpect :

appl i cat i oaaﬁmb Hl@gi thFMJ € QBEbIUGLA Qﬂnﬂﬁfﬁpeefott %m?lfz?ceg'

nam c el e el ec ro
1Pyur naces, ﬁecltsr‘& BV\{EéW% Yi4M% lﬁ?degflg’inéqﬁhy{y 8’\/\}&‘3@’81 35‘5? and
cheni cal réa&mgdwltvléé@éﬂgpe vlﬁiamamsss @le@t’f@dq,cﬁb 1%ﬁgmh@é¢ inged-chistealtyrst i ons
and their tbchmollogyeglklpiodestyps (i ncl uding various electric

Figure 2 shows a dynamic arc furnace, wherein, <A> is upper furnace body assembly,
<B> is lower furnace body assembly, <C> is pedestal assembly (scale drawing)

Figure 3 shows an ST titanium ingot melting process, wherein, <A> is front view,
<B> is side view, <C> is top view, and <E> is a simple construction of a dynamic arc

furnace

Figure 4 shows a working principle schematic of an ST-CPC one-step melt coating
roller

Figure 5 shows a working principle schematic of an ST one-step dynamic-electrode
axial melt coating roller

Figure 6 shows a rotating-wheel dynamic electrode system
Figure 7 shows an rotating-wheel dynamic end electrode

Figure 8 shows a crankshaft formed in a single step efficiently and continuously
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wel di ng), various technol ogi cal processes and their devices where el ectrode
is used (with the existence of electrode) are generally relatively static
(inrelatively fixed and sinple mechani cal novenent status when in
operation, including relatively static status), generally susceptible to
consunpti on and danmage, and are generally the weak |links in the radical

br eakt hr oudihevan8 shawroabdsicronstiugionef aaStT hgebrogopirtdr bpamgesses,
furthernore, pole effect is generally associated by high power energy

wast age, t@%g¥§?@gﬂ&&§éygT%h?%?QfﬂQ&%ﬂﬁkgaﬁﬁﬁﬁﬁ&eiS narrow, and undesirabl e

pol e effect ©Often account arge proportion. If these el ectrodes were
nodi fied into dynam c el ectrodes, by selecting appropriate electrode

mat eri al s, cons i i : probl ens
associated with mﬁg?@ﬁsmlgc@é%@m@m@?ﬂ@ﬁ%mt ruction
forms, design outlines and paraneter selection about dynam c el ectrode
have been descri bed as above, the . material .my be selected from copper and
other  mat et AFEAERC APGR LT ber PR E TR HER A ESR R FombyTor "ot her
materials; the cooling type my be selected fromexternal cooling,

i nt ernal cd&ahinply loDynlreic dandodeat i on t hereof . Exanple 2. Dynamic vessel (1)
Dynam c reactor: the construction nenbers in contact wth reactants, such

as the rogf, v&oglyi%% eleMBbdes iHﬁ;?l%r aﬁr}getxmrg'r aloﬁhla%%s, %fec{I?lé/ﬂl: byfigl Gouf Ur nace,
are generall]y . ?a uring, short ser |%§ .%Ee, l%t mal nance i%%%1 and are
general |y SHETISRY ROWRSThPOYFiFHk &nd rdremied + fepetiont Wesselid; @EPUHr LRI H ough
and i nnovatigneeasingpnitatatigns agd theirgrelmplogical pracesshs (hclodinperdewr dectii¢ t r ahi gh
pressure, wleldigd)i gitiagriedsbmgicat prdcesseddnd eedsiOficadnther@tlzcirodd & used i n part
or conpl et ?x!wa]h PRALE KoY e Srd By %gr}@msew kS (RGERKILDGixkE and i s

i nvention, 't zse &po%lﬁns can egio Vﬁé' e5|de§ thath%%panﬁq.fﬁnggg
chanber  cAFPAAATCTHHE IO SHELAnTE" &f fBEHIB P8 A Bynani ¢ nol d:
for exanpl staBshseasailvFpshentidle orrenwaRing Alylamise.cotFresgicHily Bagterhg of
ferrous netiaksinathd ridieal bosapthesigghoandciastvatign of phieauy _t@ﬁpbbg'&‘_ﬁbpldbésﬁés_cul t to
realize isfifiRim&RIBERSHRNisdrdlly ds56¢idted 8Y H@showet bfgy WaktagB¥then part
or Cor’rpl et ‘éﬁmuﬁﬁ%‘ a%%en(gf ug%orl]é foec%é‘%g?rc?w ColRlrst Bk d&ﬁ!& gffecﬂcoﬁ%ﬁ%'cagmrt o this

i nventi on, Ese  dityi CHTT 65°Can bed Gvercons, and even real1ze nearly
zero-frict fYAUEBRPIPEE Yo  casting. (3) Dynamic crystallizer: for exanple
continuous casting crystallizer. The casting blanks fromprior art

cont i nuousIft@sid fectides §RAE hrdifedf BESTEhanile @lectBa&! b§ stlet@SS apmbgtatpul | ed

¢ und ; 15 ; _ ; i
speed | §reﬁﬁ?%%ﬁ“&.ﬁgﬁ%@s@&?ﬁ?éﬁ&?% T %%Eﬁg%gﬁeﬁ%@% ploke Arbilofiee ) 09
ms). If t@“oﬂﬁﬁﬁ%vt apS{ACRICtrods S ONfami ¢ crystal li zer according

to this invention, these
The construction forms, design outlines and parameter selection about dynamic

electrode have been described as above, the material may be selected from copper and
other materials with high electrical and thermal conductivity or other materials; the
cooling type may be selected from external cooling, internal cooling or the
combination thereof.

Example 2. Dynamic vessel

(1) Dynamic reactor: the construction members in contact with reactants, such as the
roof, cover, wall, base, and water outlet of metallurgical furnace, are generally
featuring short service life, high maintenance cost, and are generally one of the major
links that restrict the radical breakthrough and innovation of prior art (for example,
ultrahigh temperature, ultrahigh pressure, ultrahigh corrosion, corrosion, erosion and
etc.). If to in part or completely modify such members into dynamic links according to
this invention, these problems can be solved besides that dynamic furnace chamber
can additionally mix reactants effectively.
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probl ens can then be solved fromthe root, and even hi gh-speed one-step
conpression - injection nolding can be realized, at which tine, the
dynami c crystallizer is evolved into dynam c form ng channel. Exanple 3.
O her dynam c devices The dynam c technol ogy of this invention can be
considered for the resolution of any weak links in prior art, especially
when it is@Qislephansc arddigier champlotcoomressian usoldf thpr¢asen wéltytth@ygmemswm he

i nnovat i on cafifhgatf feisousDattaBUngt tan doingressibe chitigh-speedy patd oo dfficudynam c

devi ces cap.ahsQ g c%ﬁﬁS*PésQl%g il s eWRS oz%%?ch@t‘i@n 1%9{0 'Hg’]ﬁ S%M%tr %&‘nﬁl&%ly

new y- added reaction s) se

appl | cat | off GUih gl FYShke SmERSoT mles eorrdiia tondisr Py TRLa s 1
Dynani ¢ i ndUEeHiiey cpyrhsaeeercane, Dyithsven aﬁ%mﬁum%éaeze(mﬁmtm ﬁ@m91§§$1%s
subner ged auastinfurnaces) As illustrated in Figure 2, 3 (E) and 10 for

exanple. Figure 2 shows an ST dynam c arc furnace (rrultifuncti onal and

versatile éﬁu manlu@ grrq]%alhéérg% exajmrﬁl })gguin.?)%ts Vg?iset g%;nta@z%r eth%CMsHﬁ? fo

current-co
furnace-ro ﬁr&fﬁ prigy ératqoeaa%uoug Caé%ﬁﬁecgf’é‘le@éltyr gae ruati%ft feRYy csHERT and

wat er inl ewhompuﬁcd putpeded certan epnddiidisethecanksedre 06 poavaquatity, thetastishannel ;
6. upper f@[ﬁd@d@@eybﬁﬁﬁyely fowl (<If wg)aﬁ@lsrmﬁatc&dzmﬂ efllin@gted l(lgmmfsl)lrllﬁ@@e val |
(sliding Wﬁ'lold szﬁh g/ r flrltb'% Wi cr@éf%llﬂg E’HE rTEh'lsr'ﬁl'v m"e%%

&%

f
L mace £ B F@S%lﬁ @fﬁ%@ e P AT R R B’ifﬁ%‘%l%lng);

10. power unmctlparrncflélmgazé@bba@éze(hthmeb t@meeéhqd)@émqurystpﬁwerrISfeM@lﬁafte body;
11. 1. furnacedpasdr fdriniRg chahaelt and back sliding wall; 12. rotating-tube
dynam c el ectrode; 13. tapping hole (slag-free tapping hole); 14. flue

hol e (or vabled ui ding colum; 16. pedestal with tilting
mechani smnE_xL%maejt I Bﬂ%erpg?a llgggélggsgdea gn: 1. The sel ection of dynam c

el ectrode: several single or conmbi ned arrangenent(s) can be designed for
the type afitic fipramif tahnelegypf thit mecttanmanibe eesdercd @t the gesalugieh obrany

rotating- twla& tidigeh- pnf& afth@pbdiimy hedfSE 0bd th Qﬁarfg'értli\@ﬁ@nbﬁ@ﬁﬁi’s&iﬂph@r
requirenent, @ﬁ%k’“{ﬂe Fn%@a%oheé}%c{ ?mtst %B{S?a% ot eT‘h@‘?}H% H%gﬁ Spher €
reqwrenen require e\sﬁe %B&% t an

requi r enen y‘?ﬁ‘B&l V‘(?és (‘fé’ﬂeﬁl% EoFoqun? Wi8c n@’s‘t(‘ilt‘F%’ &tsdrst@maﬁ scal e
of the intendedddedrhaction thiem fohercagperapsesn  requirement, refining

requi r ement and conbl ned intensification requirenent shoul d be determ ned,

and then t guidin ol Efo%rm - chp.6 folsleles! i ndi ces)
shoul d be et erm nege ?1@1 Qmﬂ{é)% g)?és ! oneeqé?&gogjeycg%g@n?c e{%ﬁt rode(s),
Example 1. Dynamic industrial furnace

(1) Dynamic arc furnace (including various submerged arc furnaces)
As illustrated in Figure 2, 3 (E) and 10 for example.

Figure 2 shows an ST dynamic arc furnace (multifunctional and versatile type). In the
figure:

1. rotating-wheel dynamic electrode; 2. current-conducting arm and water inlet/outlet
pipe; 2.1. power unit for furnace-roof dynamic electrode; 3. dynamic electrode
rotating shaft and water inlet/outlet pipe; 4. water outlet channel; 5. water inlet
channel; 6. upper furnace body; 6.1. furnace roof; 6.2. left and right furnace wall
(sliding wall); 7. chimney flue (with pusher mechanism inside; small furnace can be
charged through furnace door); 8. telescopic (movable) chimney flue; 9. one-way
valve (for continuous melting or vacuum melting); 10. power unit for furnace-base
dynamic electrode; 11. lower furnace body; 11.1. furnace base; 11.2. front and back
sliding wall; 12. rotating-tube dynamic electrode; 13. tapping hole (slag-free tapping
hole); 14. flue hole (or movable-door hole); 15. guiding column; 16. pedestal with
tilting mechanism.

16



si ngl e phase or nultiphase, AC or DC) is to be nade after conprehensive
technical econom c anal ysis based on conbi ned consi deration of capital
condition, technical strength, manufacturing condition, managenent
condition and other actual conditions. 2. The up and down of el ectrode can
be achieved by 6 and 11 alone or in conbination, and can also be achieved
by breaking down into smaller parts (the smaller parts of 6 and 11). Wen
mul ti pl e eleelincddeproass desiphoyed, the up and down of each el ectrode can be
made separately. 3. For furnace-base el ectrode, when small hei ght

(conpactness),is,required, it is st referred tqg.chpose pac ed dynam c
opar e e Tk FutE Rk B s el R eveBH S S st SR BRI S Lo

f r om char gibpgesgrsdi far e tiee prshivsn (o exapleithe permmoaly swapiteingayhesl on. The

t appi ng hoke&athig-sivalthpd)urAtathe dan &l daidre ths ddrmase obspertatd axpuireent, i f

necessary, v, QRFEI4Md RGuitahentapsdd RAGEeHens, a@rﬁ@sﬁ%reatre&ﬁ[’@@&t,%oﬁnf 5.
The requirenents q;:.<1 4 of

ts to rotath%g eel dyn%plc e ectrode% ﬁ%lwglgeennle
graphite SfﬁgF?Sﬂepﬁf?ﬁmg% e%%ﬁ%F?’?} C@F SEBTRUE ST ene” enslgy when in
oper at i on: 5% aseordipgrie thienadurg; agdescalenainthgriapmiled perduet togtethezyeieldi i cat i on
cost: <1/ 3rafuirgmaghir¢fmingrepireodst ant) cepbinbd dntprsopetivy re@iiemenpsikoulével s
hi gher t hage GleRPRide8, 8hEGhEIOHR; %él)eral QREdiAL iR cN (RN tEMAREE e€idhiic <1/ 3 of
graphite _ekrf(‘i%elé %1%’{11(16‘%6 ﬁ?trexalgﬁl%d T$6e§%ﬁodeglr nr(&rlee or Ho?@ﬁﬁta%?%[ec{rg' sdraphite
el ectrode; .o% € sa |EI§$ 1 ONn. 0 e abgve reg Irene he tenpérature
of cool i ngSaleaasOEHERRary AGREPDH Bpinrde JHET EHBPIRATII IFAiG e | s
hi gher thagcanogiPanalyyis basedt pmgomhioed cdysiderittore b canial sorediobdeshmingt act ur ed
by adopti sgenpepehulfadhiring coAMEos, haagemsiticuadition andothdhetebd comtitiodnd
adequate utilization of skull furnace technology (slag skull, alloy skull)

i s one of t echni cal ints, especi al for, . Links as 6-2.. 11-2 and 12
for " exanpPor et P i BRisfe S BERTRAB LY qipl 11 bRl i P T
change to @whtdmalgube admeved| by brgaking down dnta smater erstar thef snepjisaries & @ct r ode
and no sl i diad@l)oWHenrmalciplebaelytrodedvirdet caiplstedetheiwy 4l devit vheshelgcadddy
pressure. Mawe Madd Rbh@R$y.can still be nmade according to this invention

where the differences in " the outline for process design include: 1. to
determ ne el ectrode type based on the_ conparison with conplete,

rot at i ng- wheRl! fgmagshgiestiectioge.ay hngnaligisight deqpryginess) is feguirgddl is 7208kt ar t
up, are gepefatddan chndsespasihgadagymiamgc witstingdyhariectrede end odepketpi, rthe

stati onar ymabhdngaf Wafnge hRdy fidmasHirdn@ahb@duUbe aReredINtARKE Miihinludg; 3.
one of thelwﬁgﬁ%gg%éon forms of dynam c el ectrode: a conbination of
rotating wheel“ah rotating tube, as shown in Figure 2 for exanple. Figure

3 (E) shows a sinple construction of d¥nanic arc furnace: ST three-phase
4. The tapping hole of small furnace can also be used as observation hole; if necessary,

observation hole and furnace door can be arranged on 6-2.

5. The requirements to rotating-wheel dynamic electrode: 1) weight: <1/4 of graphite
electrode with same power; 2) permissible current density when in operation: 20 or
more times higher than graphite electrode; 3) fabrication cost: <1/3 of graphite
electrode; 4) sealing property: 2 or more levels higher than graphite electrode; 5)
operation and maintenance cost: <1/3 of graphite electrode; 6) service life: 10 or more
times longer than graphite electrode; for the satisfaction of the above requirement, the
temperature of cooling water is generally lower than 300, and the water pressure is
higher than 0.3MPa; 7) rotating-wheel dynamic electrode can be manufactured by
adopting copper tubing composite construction.

6. The correct and adequate utilization of skull furnace technology (slag skull, alloy
skull) is one of the technical keypoints, especially for links as 6-2, 11-2 and 12 for

example.

7. After the process becomes stable completely, gradually change to continuous
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| ined dynam c arc furnace. In the figure: 1. eccentric tapping hole; 2.
rotating-tube dynam c el ectrode; 3. furnace cover; 4. crystallizer; 5.
chimey flue; 6. furnace body; 7. slag pool; 8. nolten pool; 9.

furnace- base el ectrode (grounded). Figure 10 shows anot her ST dynamic arc
furnace (multipurpose type). |In the figure: A phase-A dynanic

rot at i ng- t ubdtifgvithora@up ngd wheelof shynativesleatmdatnd go sbjfeetad; fumaee badie

bel ow) el estsladsiceBis t€be phasardd bypressaed rode; D, E: dynamic rotating-tube
(or wheel etc.) furnace roof; F dynam c rotating-tube (or wheel etc.)
furnace wa st al of . c stln

f ur nace- bai\idﬂér ok Rt Behef ce?dmgaot Rub ARt bl &

(cool i ng Aghe autlipgforapracess sesien yreledd: ilzée detegpinereaodefyperbased gpribee- wal |
crystal | i zeompadohiwigh Bymplete faatingeehasdilol compktatdtatertube ekirody; ) to M
condensat i %hﬁ@%{’ﬁ?@ﬁ Nc gastatipg aﬂH's@e&%Xpﬂlﬂ{ with 8&%%&1@'61&%6!1@ QRBepiRe

gﬁ;ﬁgg? t%?x\@r%éiv 1e%mac? godmlldarhcfiér{ﬂgoyng u;{ ancpgosvgln nz% ng t n(e\;{f tﬁé gbgrh' ng

the channeFSMPHBHOT Hetm) © f LBABEn CROHRAGF: D} ; CO@ Hé"ﬁ‘@?g‘i) gote el Pend
crystal | i zestatorg thbp asfshmndﬁigmmmr eXamap’Iber S. crystallizer on the
sidewal | of condensation chanber; T. crystallizer on pedestal; U slag

Egﬁgen;/at I”Pﬁ;%?e §%§E‘shb@ Qeﬁfnz) a%@[str%t? ”8{‘ d%& & %"UnQ "‘sé}s&'rékg;%hgrs%al .

(furnace CH m‘%arcrﬁé‘in%?:l al | oy pool 3. insul at ed pieces (liner); 4.
slag skull; 5. material entrance with one-way gate; 6. furnace gas exit
W t h one- waythgdigare: Desc@ntrizutpping holt; 2.Garating- tﬂiermlniafnhceele&tmdsj hdumaphase

furnace, |pngg. Afléfﬂ?a@l@zereﬂ QRN ARG 8%%%@1)0@“@} sl&@ﬂo& $mfknPedi;fo ed to
vacuum f ur pace; ur nace,.t echnol ogy can be adopted if necessary. 3.

The coolin m?dﬁ Lﬁs%f: gtﬁOdgr‘grongffd%t ance reduction (to decrease transm ssion
18 consunption and prevent from choking) means shoul d be determ ned

accor di ng FgurarH) thomg another §T dpsanficarafuynach émbilipngose typaper at ure and
pr oduct nald.ltlh@)ﬁ &he water outlet for nelting alloy can be changed to
" dynani ¢ Ih ”A'd%am oA B% é&o%’o@li@{% &vﬁéél r qy&%}%a?mgaébiétﬁorth
wat er-cool 1N (iﬁzé é@u z
Dynani c el g] ’fceﬁ??l }laﬁ‘h?t fat! %ﬁrqdﬁ Er gufiﬁn%mcgoaﬁag her(g
exanple. | whﬁcﬁcdtwmtmer@&obt {ynanoé retgsgriubeper méselnetcn dnmeomsuhabl e
el ectr ode, ciys@allizdesn tdphe casippthaa cebitdpnam. Curdidestat thzellizeatdoling Cher
i ncl Uges tf‘%@x‘i?ep g rtal YA 6&&6%?%?“?%&@1% PSPk AL, & ARG RAPaKat uses
or other Sglerr(%ellc% wa cry%%ﬂ?zrerat(cooﬁmg 8 ; L. furnace-wall crystallizer (cooling F); M.
condensation chamber; N. casting mold cavity; O. crystallizer on the movable
sidewall of casting mold cavity; P. roasting chamber (or sintering chamber; when used
as sintering chamber, it is connected with V through the channels (not shown)
between A and D); Q. charging chamber; R. crystallizer on top of condensation
chamber; S. crystallizer on the sidewall of condensation chamber; T. crystallizer on
pedestal; U. slag pool; V. upper space in hearth; W. product (melted alloy casting); X
condensation product; Y. materials pusher; Z. feed hopper; 1. materials (furnace
charge); 2. melted alloy pool; 3. insulated pieces (liner); 4. slag skull; 5. material
entrance with one-way gate; 6. furnace gas exit with one-way gate.

Design outline:

1. Can be simplified to single-phase furnace, lined furnace, electroslag furnace, and
can also be modified to vacuum furnace;

2. Skull furnace technology can be adopted if necessary.

3. The cooling, insulation and resistance reduction (to decrease transmission
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el ectrosl ag casting. Figure 8 shows a crankshaft fornmed in a single step
efficiently and continuously An ST dynam c el ectrode is adopted, nolten
steel can be casted fromtop or side face directly, and consunmabl e

el ectrode is not required. In the figure: 1, 2, 3, 4, 5 6. die |layer; 7.
pri mary-heating dynam c el ectrode (subnerged arc heating or open are
heating); Sonsuhiptistraatliwevent fivet omdang)- heatsi shguidybradeternghet eewdéng (adopt ed
when necess@ltig coraeridhs gl itled ambacenempt@re and iprssRysnitafen Tige veehnol ogy
is discl 08%9]1&%9&%&& (alloPREEBE 0K Y4 allie WL e Hi%}é&%f? L agang ! ed

"Th t
par 5. U g BT Ui PO b UHE DL ek i |1 ot 6oty

equi pnent " wall3) Dynamic integrated furnace: integrated ut| lization of
resi stance heat, are heat, electroslag heat, induction (vortex) heat and

ot her heat zs)qyy&gﬁc el(eét)ros%‘i%fﬂa@e ul tr ahi gh tenperature furnace: dynamc

el ectrode + ?{ gmt% g I?jaqu%e klull furnace internediate |ink
(dynam ¢ gr 3di ent etéﬂ%légfué? Te 85 ex exanpl e the conbi nati on of
Figure 9 aMdinggdesysradontian g§ dgnaipic I&’ﬁﬂa%ﬁnlt GonsRpgumagicecledinsiey &lydst o skul |
furnace |i fer adopkibn atfi Ghhaménpesiatlizee andefuntabr dichslocitlat adoptionl dfr edniogh

t enper at ur @y@ingict ERENGINL aastiRACBEraftRes Uit @it Ohd-RINR&T adpph@tuses for

el ectromag device are included. (5) Dynam c electrolytic bath:
t he dynam cg;l%tg;r&l 4&?&%&5 el ectrode can be of rotating inner-outer cylinder

face type, or rotating end face type, or dynami c driving belt planar type,
and etc., FoureXamises ¢rhekshi} forRyl imadingtd) st¢mefBciguthearkd copgnuaishan c

cracking furnace: including various tube furnaces; the heat source may be

electric h%tST & %G% Jechh&R i %@%)tbd‘trﬁ&g&ts%él &Abe ca%?ed%ﬁ%;?o@sld@ﬁé@@m ¢

hi gh- t
h: gh 222% Hf)i@t ?rgjlu(émﬁ‘@g%hl%ﬁlﬁmq(% 1} H‘gt rFﬂﬂEﬁde oqis 1|r§fl{§?sImcambtca)am or eI ectron

beam (hi gh-energy particle beam); 2. roller type focusing dynamc
el ectrode (fRe334, d, it age)ayes. 7.r pliheny-lieafieg fdynamicnglectyniznisobebred ravcle (t he

2nd st agepgatihg @ eﬁ hed heatirg): &, MillhdMaBbn (o?rseéinﬁa@/lvﬁelaﬁ‘ﬁé dy@am&%‘l@:&ﬂoﬂ@ wheel
dynam c el ?a@%t%gw nngc 1st stage, emtting el ectrode) i nsul ation

partition; ‘ﬁear?/gn outline: 1. 2, 3 or mor e’ stages are possi bl e;
2. Decide the voI tage across stages and pol ari ty according to requirenent;
3. Prel i m hbe high-efhiomse ondrstep yopetinypue Setmidgaachnblagy is atisclafed domgmotssed gas
accordi ng pitentcgamentth ARabrdseghnl&idr BatRIEIRESintegRd cBhfifious Ae¥SSh@Ni Ng t O
stabl e, ga%tlﬂg € rankshaft and similar parts using local upright mold with circular

upwelling: process and equipment”.

(3) Dynamic integrated furnace: integrated utilization of resistance heat, arc heat,
electroslag heat, induction (vortex) heat and other heat sources.

(4) Dynamic ultrahigh temperature furnace: dynamic electrode + dynamic furnace
chamber + skull furnace intermediate link (dynamic gradient temperature field). For
example the combination of Figure 9 and 10, wherein slag skull and alloy skull are
evolved into skull furnace liner, ultrahigh temperature thermal dissociation, ultrahigh
temperature electrochemical reactor and ultrahigh temperature electromagnetic effect
device are included.

(5) Dynamic electrolytic bath: the dynamic electrolysis electrode can be of rotating
inner-outer cylinder face type, or rotating end face type, or dynamic driving belt

planar type, and etc., for example the (E), (F) and (G) in Figure 1.

(6) Dynamic cracking furnace: including various tube furnaces; the heat source may
be electric heat, chemical heat and integrated heat.
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the construction advantages of the gun to increase power input to the
|l ue. 4. When used as el ectron beam gun, the voltage across
e vacuum degree and the conpile of operating procedures can be
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The abovementioned high-energy beam gun includes dynamic plasma gun, dynamic
electron gun, dynamic laser gun, dynamic high-energy light beam gun, dynamic
high-energy microwave beam gun, and the like.

Example 3. Dynamic continuous coating (CPC)

As shown in Figure 4 and 5 for example.

Including dynamic electrode, dynamic crystallizer and dynamic combined
intensification

Figure 4 shows a working principle schematic of an ST-CPC one-step melt coating
roller

In the figure:

1. roller; 2. ST dynamic-electrode three-phase arc furnace; 3. slag pool; 4. rotating
wheel dynamic electrode; 5. molten pool; 6. crystallizer; 7. roller wheel (for
intensification by rolling); 8. melt coating layer; 9. rotating tube dynamic electrode;
10. water inlet chamber ring; 11. water outlet chamber ring

Design outline:

1. Both sealing and insulation can be made by “air pressure method” (making use of
the balance between air pressure and resistance) if necessary; range can be determined
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rotating wheel); 4. slag pool; 5. water out; 6. intensification-purpose
roller wheel; 7. nolten pool; 7.1. nelt coating layer; S. dynam c rotating
wheel ; 9. side-seal «crystallizer (w thout dynam c rotating wheel); 10.
water in; 1-10 assenbly: ST dynam c-electrode nelt coating roller. Design
outline: 1. The amount of nelt coating rollers (anbunt of assenblies) and

t he positi bp rasstuvelel testasadehm Inenigtibn ddyet hed rastatg elgettadoeo eksrblishodeclare to

be det er m pedpAKCRIHIRGiteQuNBrEMPSstenat ure, nunber and batch of the
coating |l ayer after the process becones stable, and are to be adjusted

further for better perfor ncel roduction. 2. The nelt coat.i nd face
and cylindér !l ﬁ%@én?%¥é¥ ?ﬁ&vgﬂdggm‘@éﬂﬁhmﬁ“”t%@ﬁﬁ@F@&Wﬁ%?wQ%%%F%aries
can be adde@ﬁaﬁppgﬁnﬁamhbﬁnS@omMammmheﬂadges protrude to certain extent,
and then process to renove themor roll to renove them 3. The nelting and

ncor por at ho t e ferrin
(o ST ey PR B B BT R T

ur nac ose” nrent i one
vari ous cofivef ARt 8ﬁb@§3 ew%Wﬁﬁnlc hot spray coating Includlng
dynam c el ect rode and dynam ¢ conbi ned intensification Including dynam c
are spray dosbitagsteelycambe aaldpgite@bepipeliheanespecaysagoat i ng Exanple 5.2.5
Dynam ¢ titaniunlingot nelting, dynamic el ectrode + dynamic crystallizer

As sh 3 f h
o RSt A G gl T L G R
figure: aﬁlﬁ\/ﬁlﬁltéoéw oHar fBslirpodtingstorning Asperapt: thy aye I@PF ogrollshe- way

val ve; 4 aylindenfaet,/part2t fidlitdngth)pi pe (for vacuum punpi ng or argon
char gi ng) ; h5&w&ﬂ§uiatlon | ayer; 6. furnace- roof dynam c rotating-tube

el ectr 0de1 1./ 1ol RV, ghét B¥d ﬁg{r{‘f‘%f‘ei{{%ef 3d¥{21%r£'e§1 cfr%t%&ér Gﬁth Bynaditl di ng

rail; 9. slag.pdo u ngot ;
13. por ceI Eﬁ%‘% ee&))r’ % ﬁlla%rli’gf’ﬁl c St %ﬁubtﬁr‘m §%51§ a&@n@p&mqse “_’Lll? }l?nt’uglce base
dynami c rotreltemgpaolibé. 1e|l@c11tr@@€mg 1Byert a%deImﬁllc stogatingnahyelc iy stigd-pgaker; 17.
i ngot | eadtmygtallivec ftaithsun dykBimipoeiting mivhed 01 10. ngater ligadiing a{sepdlict$ON

gear); 19. dyﬂag{léteférctr&ié(mel@@&%ﬁ%@fﬂér’ 20. feed hopper; 21. power unit for

furnace- base dynamc el ectro outl et pipe connector; 23. inlet pipe
connector; 24. trolley-type lifting crossbar; 25. vertical shaft Qutline
for pr oces?eﬁié%pgtﬁﬂﬂel By adopti ng conbi ned type ("letterpress plate"” type)
crystal | i zérThd arh@amit ofimietigotting rollers (amount of assemblies) and the position as well

as the length of the rotating-tube electrode are to be determined according to the type,
nature, number and batch of the coating layer after the process becomes stable, and
are to be adjusted further for better performance in production.

2. The melt coating end face and cylinder have intersecting edges; certain
technological auxiliaries can be added appropriately so that the edges protrude to
certain extent, and then process to remove them or roll to remove them.

3. The melting and incorporation of alloy into melt coating layer are to be made by
referring to ST dynamic industrial furnace (such as those mentioned above) or by the
various conventional means.

Example 4. Dynamic hot spray coating
Including dynamic electrode and dynamic combined intensification
Including dynamic arc spray coating, dynamic high-energy beam spray coating

Example 5.2.5 Dynamic titanium ingot melting, dynamic electrode + dynamic
crystallizer

As shown in Figure 3 for example.

Figure 3 shows an ST titanium ingot melting process,

<A>: front view, <B>: side view, <C>: top view

In the figure:

1. movable (up and down) crystallizer; 2. slag hopper; 3. one-way valve; 4. air inlet/
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Wi th other cross section (square, rectangular and etc.) can be produced. 2.
Several dynam c el ectrodes can be adopted with AC, DC, single-phase or
mul ti - phase power supply. 3. The ingot |eading neans in this design is
stable and reliable, the release fromnold is sinple, and is easy to

i ncrease ingot |eading speed. When necessary, the ingot |[|eading pole can
not use dynatéteied Eot reuem ponpieator erngh dingoig)! eadiwgtirekner; Gafirhece-

adopt ed; f@csofp@y@m&r@mm sgbOelednyde;aql igpweeanst ant fueRte- fﬁ%ﬁn@yraﬁﬁc bot h

al | oved; {t?e' gt Ay gcxra}’lsbaklhgﬁﬁ& %”le% sﬁlﬁf%e%o}lﬁeﬂ%)o{%f WSt ahl e

out | et can e éral alr

i nl ets/out Fr@? Egnp alﬁ‘rnr ahgel: ‘%813151%?315‘8“@’&@05&%9%3 skl i eSURISbage 5o
vibrator i flyreeiesetaling-tme cldsodred P giackad. platienary eryeieHizentli7omant leeheg nuous
casting i ngethaiyst a8l paeer uiil forfiuget ladalg atépltieasgaont iNuabmtor (if

on-1 oad-t apschang! no, feE& B@;ﬂ)e? @P%v&% %Bﬁ%ﬁ‘?lzma@e b-EE‘@d 19%1&fr08$‘@2f | ame
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vt ove G i O TEIRLRRY Faf ST o8 SUIMFR! e PR B

proof, pol I"@ﬁlic@ﬁ #ftee, Iow resistance and etc. at the sane time, and if
necessary, "air pressure nethod" can be adopted. 7. This design is sinple
and rel i abbgilideibt fiBEesgVBdighl on to continuous snelting, continuous casti ng

and continyo »

o00ecorty USRS PORRLLEL SUE QS RIAREATRRg! Ae,

aver age vw%@iﬂ%eg; CHFS BHEOR LGUBIotSS N AY A S %ﬂ'%?ymam%da ectrode; V(, :
peri pher al 2| Pevszal dyv@ﬂﬂ@c@ltvr@fes dynagiadopiEé otitiodE) DWxsiregle-ahaski caniléns

i ncl ude dypeasbgo®prapbig gun nozzle, dynam c high energy battery, dynamc

strong el egt
dynamgc gs’rlg)eﬁm%btqgﬁdﬁgﬁ{eé ﬁq}{ﬁé%%gn sas?%le YRR ﬁlﬂé(fél@%re ff(%@%{é)k ST

dynami c ar & YPI: d§ Ay 9(%?886 ! S%J%g \ﬁ?fieh %ﬁ D %ecfﬁlaﬁ'aglée lr{gﬁ
furnace of leeing Polpsatiop Hshdgapue eleptroded cetvienaonap ingot jcadinig|meaps canbe gher
product peadopteiacepdyeraasymisionghydradid mearsaardorel teaseare dothoallasvedeven

zer o car bopye 1ot 3Y @FRRNIS f @fn ¥E TR ATRAL | bﬂ@tallfﬂéf 6utﬁé‘6@ﬁ RRfpfoyf @natfe ting in
protective %tnﬁlzgr %chﬂ 1 al r t| ght ness is largely enhanced; the ‘equi val ent

mel ting cha reduced; 3) favorable for the reduction
of mel ti ng*pHVER ?léﬁﬂi?té/ot‘@?téci‘fbbq HrangRd: g dlue gﬁﬁ?ﬁ&‘ééf NeCES Yt al | i zer) ;

5. Use vibrator if necessary and the design can refer to conventional continuous
casting ingot crystallizer. Multifunctional stepless continuous on-load-tap-changing
type is most preferred.

6. The design of the flame retardant coating in high-temperature zone is critical; it
must meet the various requirements of fire proof, long service life, insulation, air
proof, pollution free, low resistance and etc. at the same time, and if necessary, “air
pressure method” can be adopted.

7. This design is simple and reliable; further evolution to continuous smelting,
continuous casting and continuous rolling can be made after the process becomes
stable.

8. Generally V is between 1 and 10 m/s and V,, is between 3 and 30 m/s (V: average
velocity of the reciprocating motion of dynamic electrode; V,,: peripheral linear
velocity of dynamic electrode).

Other applications include dynamic spraying gun nozzle, dynamic high energy battery,
dynamic strong electric light source, dynamic laser, dynamic nuclear reactor, dynamic
fusion reactor and the like.

INDUSTRIAL PRACTICABILITY

Taking ST dynamic arc furnace as an example. Compared with AC arc furnace, the
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4) favorable for the regulation and control of tenperature and tine, thus
to accurately control conposition; 5) favorable for the realization of
ultrahi gh tenperature; in the first stage, the average tenperature in
furnace chanmber can reach 2000- 300011, and | ater, 3000-5000C or even

hi gher tenperature can be realized; 6) favorable for the functioning of
el ect r ocheffiroade afdlic invengon 7)s Hettooinaivteal fpoacticafilii ng and forei gn matter
renoval (Wit Highbeprogadtipeabieahcef high efficient agitation along dynamc

i

araphi (o elbety SOEATHCR, o 81 OB LT -gbERLET o o) Vil an cost
IR § I A o Tt el o T e s e T R o SO
returned i girttigdtngagis Mesgly edaneest: dg hpuvalericnelisgs¢haobgomlumpes largaluhi gh

t enper at ur esdredd;i ng t hroughput can be increased for 100% 4) sone ores can

be i ntroduged, didb&e Fdrthe frbdiRtibY oPRE18IEPoRIRA! toMRKd BOIEEA! (sEQ@H furR)cHOt t om

el ectrode Err ggpemthoroughl y sol ved, malntenance cost reduced 3-10 ti nes,
service |it¥d 5168h ed 3-10 tine; 6) electric ggwer consunpti on decreased

10- 20% ( 1Sf) Geawpke fos e regHatiopsh soptp bl tepperable aud bmeads forccirielpnd

gener at i onpond chopoditien;gener ati ons | ater on, higher performance can be

achi eved. Fkpravbislelel (HRGRSTALbR B uMiahidh t88p&GoRiR; e theafbegigeOthe ledage 6)
steel cost per ton can be reduced for 20-30 US dollars (comon steel), or

even 50 UStedglerais; inSuatke ¢chshbdedant reichf 2000sPEOICR|andtieet, 3080-3060iCeduced f or
30-50 US dollars, or even 100 US dollars; For the generations |ater on,
the cost cavendagheanterhparatieekandd . re@dize®early zero pollution, especially in
aspect of dusitorabli 5ethaftndtddingdbf elasycHemitdpdeti®m:, popul ari ze and

command, and 8RNI Porf R} ?‘?}%3 ; irﬁgier%mlo@alp 3t %&e&@za‘ﬁ%nﬁﬁ% T” zed

in a large ale of are a s . hi gh-1 npedance ree- phase

dynani c argﬁﬁﬁpﬁ§§%yoﬁégg iaPWQwég bﬁg ed are furnace) and become a 23

pr edoni nat Phigvesblksl ipueanbiaed mkensdicaon; Favor abl e for the creation of various
ul trahi gh-tenperature short-stage one-step special electronmetallurgy and
ul trahi gh-benpedrabure el ectronmetal lurgy / electrolysis (including

hi gh- t ermpet ol e, 1 hon, LedNGL) an A bl dyrabi gh- temper at ur e  t her mal
di ssoci ati onS ?%ermsﬁ CFACKiN i f)o' OBaTR various netals or all otys and
cor r espond?higstelgomst fecreased evf tHngsethe tgchmolngi Gt Banstormption Agyestnagng .
resour ces consurpiriainndansdoee year;

3) throughput increased 20-50%; the ultrahigh temperature melting throughput can be

increased for 100%;

4) some ores can be introduced directly; finally one-step steel making realized;

5) bottom electrode problem thoroughly solved, maintenance cost reduced 3-10 times,

service life prolonged 3-10 time;

6) electric power consumption decreased 10-20% (1% generation); the consumption

decreased 20-40% for the 2™ generation; and for the generations later on, higher

performance can be achieved.

For the 1% generation, with the combined effect of 1) to 6), steel cost per ton can be
reduced for 20-30 US dollars (common steel), or even 50 US dollars;

Steel cost per ton for special steel can be reduced for 30-50 US dollars, or even 100
US dollars;

For the generations later on, the cost can be further reduced.

3. Nearly zero pollution, especially in aspect of dust, noise and COy;

4. Easy to implement, popularize and command, and easy to realize automation;

5. Is possible to be popularized in a large scale of area (half adopts high-impedance
three-phase ST dynamic arc furnace, especially submerged arc furnace) and become a
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| owered for 1-3 tines, or even 3-5 tines or higher; energy consunption can
be lowered for 1-3 tines, or even 3-5 tinmes or higher. The working
principle schematic is given in Figure 10 "an ST dynam c three-phase arc
furnace (nultipurpose type)". 7. Especially favorable for the production of
titaniumalloys, refractory netals and the alloys thereof, for exanple
manganese arddoywinaingingdal lwagicdyscanehr one al | oys, titanium alloys, niobium
ferroni obiumand the |ike. For another exanple: dynam c al um num
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el ectr ol ySi 8, BLOGESS.3 Files XATDL 234/ RAM. G Y r aNi G| enper afirecdebal | ur 9y
The i npl enen atl on of ) A% |nver111t|.on caﬁ FedfiYe aﬁggverage”urnace chamber
(reaction &%%éfqr lrblipmen & 6Ye b treechighendee vwohoepringdisecharaticien

hi gher. Ugtvealm flgutepeandilidmamet dir¢aiplppe emrfuopen(mogtipumpesw type)l'.d f or

nmetal lurgy, for exanple the realization of ultrahigh-tenperature thermal

di ssoci ati gn i i - g =\ i.ti.on: =step
separat i ongtfl?sr{/ea%ﬁggésvo\rl%llﬁa%:ﬂ%gprﬁa er }]%I?Elalf%mi%z%gp&{ {é) mae}a:&%ént%lqgen of
nearly zer 81ex Bgiegh oneAiRle Fungangse AEoY, silpon fdlgy s Phono alleyst GiansiR t he
expl oi t at i 8hoxst nighivne fgreaaebitingind shediet. amazi ng ef fects for new material s,
new ener gy sources and new technol ogi cal processes by making use of

ul trahi gh- berpeaL Uk Sn Ak eGhREO AT RIm EREF4ILQY. el ectrodynami ¢ reacti on,

el ectromagneti c reaction, ‘and nucl ear reaction that are difficult to
realize by prior art. For another exanple, the exploitation of dynamc

hi gh- ener g¥* dydamigelpeteohvicaapancsolvoingit gkespde preblsmondlg elgptramgialbireye
condi t i onsof @pmmuoh,eeith fesiyorro gdlvEon, ardely tddecedestentnd energy namsumption
crystal | i zgfd Widch 1bRe0&dsy, RId0lsQRGy khBe RHMIcE Q0 |dyhEmRS oncCstys Fdhlihg @hd

i nprove pf&%gal ﬂ)'ﬁ?ﬁdg]ty’ decrease cost, and as descri bed above, can
reali ze one-step steel making (continuous casting and continuous rolling).

For a further exanple, dynam c spraying gun nozzle can realize the |arge
i ncrease ofthe sembingon wfitd, otherr dmainne eleaisie fofnaogecaat bring jprtbe suelsfiomed

trigger of fiyfagmelontisepapycishas@isreyioT a@hdlinifotiepRte tHrdstsdrrayt sugihues st eel
maki ng. And.Gah §§(Pllo%sfs the new field of high-pressure cutting and upgrade
the prior art MmN ng, etc. For a further exanple, dynamic el ectroslag

metal | urgy and dynam c el ectrosl ag
For example dynamic ultrahigh-temperature metallurgy

The implementation of this invention can realize an average furnace chamber

(reaction chamber) temperature of 2000°C, 3000°C, 4000°C, 5000°C, or even higher.

Ultrahigh-temperature metallurgy can open up a new world for metallurgy, for
example the realization of ultrahigh-temperature thermal dissociation, thermal
cracking, and thermal decomposition; the one-step separation of various valuable
materials from ores; the realization of nearly zero emission, nearly zero waste, and
nearly zero pollution; the exploitation of quite broad fields and amazing effects for
new materials, new energy sources and new technological processes by making use of
ultrahigh-temperature  electrochemical  reaction,  electrodynamic  reaction,
electromagnetic reaction, and nuclear reaction that are difficult to realize by prior art.

For another example, the exploitation of dynamic high-energy beam gun and dynamic
confinement technology will provide conditions for nuclear fusion.
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casting can further inprove the rapid electroslag netallurgy nost recently
i nvented by today's devel oped countries, further inprove the shaped pieces
uniformstep form ng technology (for exanple integral one-step el ectroslag
casting of crankshaft) invented by the present inventor in early days,
further inprove product quality, inprove throughput, reduce cost, decrease
ener gy and Fraedpithér eenmplaptynanic erastaldigeppill largen prolang thex pravige dpplof cat i on
field. Cancalstatitvet, hignpoey pidactmgbdlitgasddréige @bste raatkshadstribel aealel zen

conti nuous 4 EhAGsb Lidel BG4 I MRidRES %g&ﬁgrg}q@ééﬁlnha&g Qidghvest ment,

overcone the extrusion dif ties, ta ten steel from above, and
realize quick formng in a single step (Figure 8). For a further exanple,
dynami ¢ mefer &dithes gxampleshoamis ppryigegan 20z can rapbre e dMEE UCTeRSR AR C
cont i nuous saeatilifig 14r§d #1CREs¢ etdrrging)presaareahd dowvigpérmeBreoblutideay ebsmes n

instal | ati apmieANESidERMHubR, LREat eehinhage obviously inprove product
quality (especially the effective agitation of slag pool and nolten pool as

well as the run-out quality of dynam c crystallizer), easy to realize

mul ti - | ayePdotigotimdtihdie asl figld 0 dngh-aiesuiie UH@EapYl PRERIOHSE PEIT0t For a
further exanpig,etdynam c hot spray coating can fromthe root overcone the
two deadly weaknesses of | ow binding strength and high porosity associ at ed

with prior Fg{ & eAYexGAple! Qg/n hey efe@f?%s‘i'é’ %%t&ld?%? r%&r af 9t R Qhg LN S
i nvention adopts néglc el éctrod n nanlﬁ onbl n |ptenS|P tion,
So it's ealiotns Pk IISEImsPYS e SSRIT AOroT e BNy AR eSh AR TG EhEY gy
density, afflagemicyelopadscousirisas furtherdingrays desbepedati¢asn unideren sleptew1ngf spray
coati ng patshmilegys (fol beangee ettedraldasi-gep alecrisiay @nkmd af craikshuaft) inventadd t he

i ndustri al b?ch!a | fr&lehOTRHEdk 1 CearBf dARE EARIPHESoRE G RN Gubidy! Rhsrolavention
as well as,the aﬁgl |acat| on CFI el d exten5|cf>nst .a];e SUmRBr | Ze«f P),el ﬁl\l/yionBy usi ng
the sel ect [VRRBHLIHRET SPPLoT TR S e ] BACHT RUEPP S THrSaERT Y ar i ous
t echnol ogi 82 expepéd arplicatighicldar i ous technol ogi cal equi pment in vari ous
industries to 25 appropriately nmodify the prior art into the correspondi ng
dynam c t echn@li®@¥h®prebus mdltiasitd ONcraAhRM: 85 HGE O bimaess Rimifpchith cal
scheres, | BRONAL! AR ANG JNAMIONRBhent'P\ brgihe! (Y OLLAD, RALEANS, o N qui te
out st andi ng f echnl Cal - ecORom ¢ eff ect s, .,,&ppropr At er'y” hodi yi ig 1t he
material qUAIFR §7t?elcfa5qa§ta¥>w& pshrealizg @FP‘%éPtaiSH“@:LﬂSte 184§ -and

manuf acturing process in the weak |links or problematic links in prior art

t echnol ogi Bér 4 figthetléxaghd, dghamidendlecannk a@¥howe ssElguteeritiod.ogy, industri al
furnace technol ogy, high-energy beam gun technol ogy, continuous coating

hnol h r in I, i um i ngot. | t.in
technol ogyFOSBrbA o R GUEou SO BLyC P EaEr iy SEh R dgymandt b oh
energy bat fersase éeHnghlbaipn evedmentcin C§Et echuigne eotvaritsho iR vardodict ong
el ectric | qghity sspeddlt gelefiobidgyagitadseof tlag pool agymolten pool as well as the
run-out quality of dynamic crystallizer), easy to realize multi-layer compounding, and
largely expand the application field.

For a further example, dynamic hot spray coating can from the root overcome the two
deadly weaknesses of low binding strength and high porosity associated with prior art
spray coating, for the dynamic hot spray coating of this invention adopts dynamic
electrode and dynamic combined intensification, so it’s easy to realize spray coating
with large area and high energy density, and continuous, smooth and stable regulation
and control of spray coating parameters.

The general design and implementation outline and the industrial application outline
of the examples according to this invention as well as the application field extensions

are summarized below.

By using the selective combination of this invention with various products, various
technological processes and various technological equipment in various industries to
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nucl ear reaction technology and etc. according to the correspondi ng part of
the dynam c technology of this invention fromstatic link or inperfect
dynamic link into corresponding ST dynam c link or inproved ST dynamc
link. 2. For the difficulties in nodification, such as sealing problens
associated with high tenperature and high pressure, reliability problens
rel ated t oapeaptistelyanedifetic prigned, intoghel ceresponding dieantic tedhnglogp obthigesi gn,
2- 3 turns aivehti@ckimgrodnet boiitdssefonthngealMistientis, innondisated ibyeraohual | y

neasuring nd A8iikshadd ﬂegexgqu%itleioﬂt‘éta?@i%g%&Hicﬁ%c%ﬁ@rﬁ&r@fe@@. prior art
technol ogy to determne the formal production process and the pertinent

paraneters as well as design or choose the corresponding equipnment; in this
way, the tadwperiglels madifapg B, metedel gualityroasfBictign.nPIPNGICh PSS art
into the conrligspemtimagufddturidy paress inelehwedkolgykston prad¢mate linkans popnat  or
evgn fs} gn It tdcaAsIbEi¥s iHANERL IR rodé TRIHRAYRIFR N SsEf tcaRIb SAth@RA efhﬁua_@%(t ensi on
and effec c c - Y,

cost beneEﬁcb?dg%ﬁ%h?eﬁep%%e%ﬁ?%ﬁ%nﬁﬁé@u%f%n?iﬁal%&‘@e%é.ﬁ%?‘éegﬁ%h%f%‘e@ h
energy con ﬁtrﬁ%%)yo?ﬂaﬁfl%éf‘c‘i lasy diaiwptingt MelEptrRRAReY; SFRYER §HR NOFAIF | ty,
ener gy densichylogiol Hatteiyotechestp g iand, higlasnergy, battewyi tevhnelngy, geddadighon

|l evel , autamed itehnoloBy elnldi gesipe eRBEicMRsikeiovasd ehiologRNlagenedidiyghe

fulfilled sahla! RGleh' lthndlogd MRa SREONLRERP 10 hEUALindAT L bRGhe
optim ze aHd I.n ze the e%1 n t r%u A i stria r.odu t.oE. 4. The
Chird st ep I HMF ShARPEY GhAUS SHAIEL PR Bl BRSHER R ik i se of
the dynanferreseeniios 8§ ylyedmicHing arimersved T dyyamicilinkze the nore opti nal
schenme otherwi se provided by the present inventor when necessary. 5. The
various prbopordtht difBk@kibaln ROERRAG, AfcH ACRAR PG BRmd ASbLAENithhggyar i ous
metal lurgi gal &é?&%.r‘a%'d‘??'hesre%‘%‘%'e t DR AL %ﬁl Qg@&%%eg!t %%%r“r‘r 'z?rlo’re%l&ggc%,sl te
mat eri al pré’parahon %CRHOT OQI,eS, cé’rpa |e e no |?|e Y,n_o,t e.

cor r espond iy Sty iatheclitghstep PANCsig LA tups 8 tregdnmand geauisiieddHE ¢ o t hi s
i nvent i on, cathiucted by actuall moteasuringand nintthatingaynammplirdyhasgd o eomdsspamding

i ndustri al pfisr f@gechablobhits ddirpmid afe malbfro@aamne RA&dsValdythe Werlineat ng t hi s
pr opar at | ofp P BEHé AE ad Bl dTUDoSf B cORL BURINE cubiBlnd: B %é%iy

T ahanar malask POV HEIs U1 S Bl Mo Y PePHOGR BIG s RPUriEY S 26 6.

The prior dyrandanisthictlegy g resdiapotraghemal i | avgn ngjgnifieantly i toamsnarast i ng,
forging, impdidgedteofinppigitRs, fitldeeuaisichuandeffeor nangelity, epdrfapmtnce,

technol ogi g can lf[f&grslé(?ﬂﬁa%ﬂﬁ?@_ c%ee%xféﬁt,sg}@ﬂ@ i ABRi A0S sh¥er iARAS AN,

t echnol ogi es. ( such e various ating 'technol ogies, spray coallng
technol ogi BEETD L U e TP IRl HICY RO TBOT LU, EsTearr T be

nodi fi ed i AREESY heEnsieY:r ®sPelidl ngmassivani vasipgtp e CBAWNPICOhe PESAUCHAr tovely

t echnol ogi agometar, ditelfigtrxetani snarkat @spdcneanvdenetally e dhifitlad taistzeadily.n t hat by
enpl oying the dynam c technol ogi cal equipnent of this invention and by
conpr ehensé."ﬁké’ second step: gradually and further optimize and finalize the design through

industrial production.

4. The third step: 1) further renew and upgrade by comprehensively making use of the
dynamic technology of this invention; 2) utilize the more optimal scheme otherwise
provided by the present inventor when necessary.

5. The various prior art material preparation technologies, including the various
metallurgical technologies and the various nonmetal material, composite material
preparation technologies, can all be modified into the corresponding dynamic material
preparation technologies according to this invention, which is characterized in that by
employing the dynamic industrial furnace of this invention and by comprehensively
utilizing this invention to modify the weak links or problematic links in prior art
preparation technologies to realize transnormal or even significantly transnormal
improvements of application field extension and effects.

26



utilizing this invention to appropriately nodify the difficulties in the
technol ogi cal process thereof to realize transnormal or even significantly
transnormal inprovenents of application field extension and effects. 7.
The sel ective conbi nations of the various dynam c technical links of this
invention and the various relatively independent parts are especially
favorabl e for providing fundanental breakthrough and innovation conditions
for | eadi ng. Subjpeiot arti Mantdidt@iisy tcheblsgitd, escludispeled ahdigustdastingforging,

sophi st i caleibdauldib&s, nld\ekiddl BarsemhYe CERAGh NchBREAGhEMLAkidLadust ry,
new y energ%ng%en%r%y go%rcgi%.ne %_egp%ngg o%eaﬂ ad dustr(?/S aer.ospace

i ndustry, ROCTLataPhdnEt PYPTR, dTBPEELISTEI S Yishe el KE&F nE ' hd etc. |
for this i tRFEMRIPERS cAIMYIGAERS Bishadogienlongstepraels Atingl (CHE) &rdpologies),

si gni fi canthy all theamsdidicdahtoi thprovespmtimg dyradvankes amnpioaetwimpagtiagd
advanced madcBhéahiSs a@ordiRe (M filvERIdnOWheth it BBarRétbFedan ithAGSUHIENE O this

| nventi on hﬁe %l rka%Wc pt.'é‘%}}%rologi)ct 1 Qui re%guoq"l !hYs (iaﬁlv%l 4§ 'arﬁ%lobgy; ng(ﬁpe%5§s§\pe?§f1d' ng
dynam c t echnol’sgy. " wi P duce HUNET ous ,nem/Pegh ol ogl €s, "new, products,
new t echnoMBEFB&IthisiBKaEeRd0 pRRPEAEHgoddY thedif lcaﬂew }mﬁl@rtﬁ&mwg d ot her
i nnovat i ve pachissheneitb s¢alizhitmhsnaihbl @xelvebsignificattlystramsngmral impidyemeritsal

appliCatiOafg&ﬂﬁﬁﬁ@1ﬁ&@ex&ﬂﬁo@hﬁigﬂkﬁal status devel oped in the
conventional static technical fields, especially for the resolution of

deep seated technical difficultie in the foundation, core and | eading
onRs or ol DR Hen®: pirabinGanardhe v BonaR Bl S ShE BB 1 Pout e
to techni cahd devurcareakativdy iTdepepieni serts raraasnserisl favraldo dar grqyifirg cant |y
t r ansnor nafurdampesdebakthiouigh anbiisnovapph icordition o dendaiy subjectisiadvadrious

i |1 ustrat e;fdierisPeghddiflyanantatibhe &hamichel aldRRRE] Rclulsl WSy @RREis@L 1 On

field extensio r .accordin he
¥ O

d; t.h ff f |
hnd | ot emBRraReRey i SERE cibeify GRREYT Buless Towll crididne iclE . ¥,

in the artndBgRy, agfosPRSGHINGRNIYNBUAeAy 1Bdushyi 9 BIOERFINREIING e BERCHRNBIEFTIDY S
gener al quamt efci, dat theminvessad t@1 funstiorbip makimganssernafl @l e ntgaricakihpw edge

and conventrh@netmal UegtVvemeRtsiiMadRin€ed MaMith@hrid dnd Aandddi@Ealglescri ption
Since the thoughts contained in this invention contain nmany contents and

enconpass _even re application fields, and re representative exanpl es
(appme)ci abﬁﬂhfﬁ mae@? of s RIFqTEaThacosrding st E&gﬁ?ﬁ%{q %ﬁpw A

di fficult ptadnalbyoemodvet inemtile qoatesprndingodymarni techemognwilharmdluce humeroupvol ve
too much i péwreskhbRies) hewipkdduRfs] Rgw dbéhnblugidal @Eoceshés,tevexadtnabuross, and
e PRE Ak G kb des Lok BB get | on
bringi ng 1 HORSHFGesPRUSaT effctmPrn 4oe hisRried Sftun IYAIoneg i RS £ epttiahar ent
exani nat i offatieieghnieal Aigkirepapecialle foribe eeselufion eidleeptseatedicshnigalidiiicykiss

f undanment aln the fi@indefiorpadenind 1éahivng litkatof ipsor at,|lthwimgntisecs 4o ahapeviag

conpr ehensiyge ANYnt RS VEFARRAHQY&SH. t he

9. The phrase “transnormal or even significantly transnormal improvements” in this
application document is used to illustrate the specific quantification relationship
between application field extension and the effects, for according to the writing
principle and implementation principle of this invention, any one of ordinary skill in
the art can, without making any creative efforts, get the various general quantification
results just by making use of elementary knowledge and conventional judging
principle in prior art.

10. Summary description
Since the thoughts contained in this invention contain many contents and encompass
even more application fields and more representative examples (appreciably

numerous), the writing of this specification is more difficult than conventional patent
documents: on one hand, if to involve too much information, it will bring difficulties
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patent and can easily conceive of other variations so as to obtain optinum
benefits. According to the relevant regulations in patent law, to
positively support exam nation and facilitate the command over this patent
and the application of this patent to solve the various technical problens
and difficulties to the nmaxi num by users, herebelow sonme other

descri pti oh® capwingiigernd I0ankgabenit alspiisineg fprirade phe tthendgpsiending and on of
thi's i nventpgiication Wi tidee) cdCtRrath@ighdnd, paterile t@Miany aliViBBAgIexagpt fopnci se,
accurat e angd,&anmh %rgeraé(aﬁﬁﬁfoﬁllﬁd, lid isiaBsol M RBAGL &R FordGREA X @R thation

i npl ement at i on ﬁerso of ordi rgf%.% g?l | 1 ) 1 hﬁlbeagﬂtﬂ; th 1otutl I ges fgr
process degflcgﬁna ﬁ_%ﬁm‘?’ﬁ’pffvé“ﬂéﬂ?rﬁt AR f mptriahize Hhe &W‘ﬁ‘ﬁ% SPe Adh&hded. For
the criteridh teat is, alipping essts to diake p sempehenshyreansff infonaivaapHmapd 88 thef er r ed
to i s an appientcatiican efidly cangatrentotharvariatieand iao o @ntintopachuirRenefitSt r oke

I nternal Conbustion Engine with Tandem Cylinder and Reciprocating Piston",
wherein th riptio a i.l.e concjise; only the, technical. ..
characteri s Cg(gr%ﬁ]@otﬁtth? ﬂeeevél gre :jlﬁ%lo%sfm@ﬁ}e’lnﬁlﬁgvr’ t%ﬁ?séth‘begﬁ%ur?tp From Ty %Cc)llilti onal
par al | el malafie %C@lt%tsﬁ%%?ﬁ%a@r %Yfa%lﬁ@aféawmta@égpltq%tj@n Bt Bigpatentfo selye

descri bed, thehvdrieus tdvbnidhlf preblensend bifficekies td éhcomhemupaby sisof, hdngteldmt er nal
conmbust i ons@ngbier @idriptids abd @déd:i onal paral | el -cylinder engine are not
described at all; the appended drawing is only a sinple figure, and in the
figure, thg Ri sbtons i.n the .ugper and lower cylinders are connected with a
bar, at botRIGE5VEHNERENEPSt on in the upper cylinder are combustion
chanbers, above the piston in the [ower cylinder is conbustion chanber,

whi | e the Thewpdcifidatien of thikényeh8éwiy watteonveadieg torpitbntdaiink hewer aand

crankshaf t codcﬁbe?gatd&uxta?be andURSERN als §¥abRat OR andndA- §¥ANLBh Al

processes of th atent application, .it. was ,rejected by exam.ner for

P ot 1 i iR SaPBL Mot bRy S b v @R and SUARHEr REcRX AR Ind 00

ar r angenentMIemeRtptippyatessivin and dravyinga Breanpendgyl. Far dwrmsiteymsefy seticent
changes t odiseloswe’h @ar 05 thef niajve das@diefércadato panmlabplicatiyh i fader pétait eonal
combust i onirReglidiLentitfear R¥ASRLE: ThtEnal eambUitRin ERuhé QRthdeSiden Ofliddee
engine, So,if e@ﬁ%daﬁﬁgtpﬁﬁﬁ’“' Qh?r‘é!ngﬁ{e' st%ﬁ Sy ﬁxtehgui%: QSHS&;:“?%}( the
construction, C %C%Es at. %ﬁﬁ onl'y be solve 'glglt reat|%1e eftrorts. of
those ski | [SRIFYH QRgacigristic @tégeppb%mg elepiveer amespisaaired radiienah  the
stage of cpuekelmealeitagandemenedspinddhnadvaniegesthesibmugletan eteetbsddmdnwhile t o
prove t hat thepdiffs@AsesSkdtivk@d tHenothtiepatst ofCtuis BA@REl nistian engige hnoltbgi es to

solve the dasilioh DERREER R tiife hRab: desdiikhut beNuBlpbRIINRIARLW ¢ hout
9] t m {

n r 1V
GRS S T R T RN S
docunent s fanngefedhivaidra bar &l both sidemef the nigjann thevppdr setinddr arpeapartign
Publ i shi ngcldatiees, abSte digistom,in Meylob@9 Cylipik35y combestionichamgerfwhilbitse
appl i cat i opwRgLRRSoWhE hidthie idesint@l With b NBKCRYE! and@BdniksBaft AMOb&RItRe 28 for
the def e funlEAhidREh bhTRe ol MRLSIR e F o RS LFEASERh, PLLLCT P! ©)
rejected by examiner for “insufficient disclosure”. The examiner deems that the new
tandem mode arrangement of cylinders will inevitably bring in some construction
changes to certain parts of the traditional parallel-cylinder internal combustion engine,
for example the steam distribution design of the engine, so the applicant should
clearly present the schemes for the construction changes that can only be solved with
creative efforts of those skilled in the art. The applicant refused and appealed, and in
the stage of court hearing, the applicant presented a searched document to prove that
persons skilled in the art can adopt prior art technologies to solve the design problem
of the steam distribution of the system without any creative efforts. Thereby, the court
made a decision to withdraw the former rejection. (The writing and examination of
patent application documents in machinery field. Zhang Rongyan, Intellectual

Property Publishing House, 1% edition, May 1997, p135).

The writing of this application agrees with the decision of the court, and is favorable
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| aw, and getting rid of the unhealthy circle of "approval - invalidation -
re-approval - re-invalidation". At the sane tinme, it seeks to reduce the
unnecessary workl oad of design and inplenmentation persons as well as

exam ners, and tries as best to realize the object that those skilled in
the art can nmake designs and inplenentations and realize the aimof this

i nvention $rtht gefoyseradipetent depttine, onpliemaniyng éxtdsdlesnembprincgfler @metenbooks  of
the art, angy,and gettgnidifghedntRilify Srdddld Stupdrovas- ivaliéativhe eppssaly to
search f or rd- {h%ﬁdeln%ﬁs K{‘@H@”sa'n{et &x‘h@tﬁ' sEeidng dﬂeﬂﬁ&rﬂ%tdnﬁé'cess]aﬁ’y ot of _

i npl enent at| an Canlg tailgﬁ ag&i atllf) nﬁet &S ¢ ea1l11

conbi nat i off 89 P HUEMNTHPTFER I o a5 CHEEH RSt F% ?[5 QL4 GE the

i mpl ement atheo@blécft thfi hosnolaHed ém thet arhtcan snakepdesieas gad iimglesteniaiieny gbb| emat i ¢
and weak | raakige ithe pirmosf dfig ihentet eahplyeby refermbigh® ardineyt @kibooks sodre

el ement/ el efeRh& KddkBbf {Herhlﬁs hnd Bally %em@hek hfh‘f% b RIER ke BRGRESKRY tO

this i nvenEo‘ g)egrcﬁqdr thn?e €SS lTn%vanaﬁeraﬁiee arbrg) nform ?tl ons, the aimof the

i nvention can rea oW Er'e" t he reasons: 1) For
techni ci ans of ordi nary skill or even technical workers of ordinary skill
in the arf0.2vtbent tuplsnbmetioepdmiple t echni cal problem they need only to
conduct based on elenentary know edge taught in ordinary textbooks and

ordinary degjgn Agﬁ@&ﬁﬁokéoau ent h@ ! tfm%i QIEAR DokifudiBf, ARALORENES,

for procestl s P i s & e LRl g O AL UL 1 s

speci fi cat bp margﬁ:tmg #ithe mmhi@rs@tlc sl weakalinkseingfriasrarstoagedectisdec@mbiitd # e sone
| abori ous céash or efrhetleteat ecmene sl inksh hetheasirs lidbBaeliemestsphdordiag

hecessary Ecpth%o n‘(@mtuﬁy TR TGk aﬂé}?ﬁ;r&ie FRLF BAGRNthe difl€of €M &Abn REPDI €S
t hat canno i's, contrasting each part of

oot ent o olea e 2gtired), HEBHA G PR he correspondi g Cator hrt Cone

by one for several tinmes to obtain better understanding, then seriously

and finel yl) huesthgeating adthagoskplior egerecimicd] wdrkerexéopliesy akdl agpended

dr 3Wi ntgs dgﬂt V&hAer o k8Q e MBIt fcBfhi QN Hric@N e dyeRRAt &Y Yo on@icRtdgdd Mn deepen
under st an #

exerci ses %1@9185&8% kno%é(ggeata%? I?&%r}fa%g Vi n %ks \5/1{(;1&?{)}dg}raagj E{?ﬁé fl | cuI ties
that cannothent $Bf \AEerT lrnévﬁ%@gmypm&ﬁ%ﬁs frieﬁé‘FF% ot P?xgprf’?f’éiué%?t

f1 exi bl e afypsceamsionctang duthnedifert gobyess desigmgnd parminggrs @é@ﬁeﬂalset(fgéhem aI ly no
| ess than fendpetigchidah 1BCHOIRS, éredthe effﬁ&@akﬁm&ﬂe(waHﬂf&%om%QﬁHBﬂioﬁm

difficult yb?s?c) s dib %%Lesgiir(%rﬂaa%qa%%%%ffgﬁp89(’%5&%; SR ggtrﬁﬁlgrf desi gn

convention arlson n accor convén
principl es Sffn a*%?tt‘?l‘(t,’aﬁhe Eﬂcg mglzeniﬁhtﬁf‘t ca\%f’?ti'nl%fuﬁoq ef forts.

3) For noreondieptingegadhnpsirent rerdeitorenisonyl inetbiseinvention Wﬁbé é@ilf@@am}fl&g
i nnovat i vepridreatrehe by heedpt boreall taeRatedtan beedf eestalmgpthencuriseslyor e and

better. 10,3 ARIUELQERASERL AR@REMYSHRNSach of the examples and appended drawings
given in the invention one by one repeatedly to gradually deepen understanding till
have a thorough command, then gradually making more exercises to develop the
ability of solving various technical difficulties that cannot be solved previously, and
finally reaching the extent of flexible application and immediately calling to mind
several (generally no less than ten) technical schemes for the resolution of the
technical difficulty.

2) The final appropriate scheme can be determined through conventional comparison
and optimization according to conventional design principles and practical conditions

while without paying creative efforts.

3) For more skilled implementation body (especially those outstanding innovative
teams), the optional schemes and effects are of course more and better.

10.3 About general conclusions
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29 The phrase "transnormal or even significantly transnormal inprovenent"”
inthis application docunent is used to illustrate the specific
guantification relationship between application field extension and the
effect, for according to the above witing principle and inplenentation
principle, any technician of ordinary skill in the art can, w thout mnaking
any creative efforts, get the various general quantification conclusions
just by maKhaghise Gfaneh@nmantoargvek nomligcgelyanshsaomnveitipppainentidgi rigs
principle LpRGEM Rbimeftos 868N fiustatt SR &SAKATJARH REABHCLILDASHD | N
this speci &I tcaetl an 1fcoi'}. t?ﬂe@é pevelnthl 0 tfi‘s fd‘:ﬁs mc %%Ri@@% gye begrrln gun",
and much g ﬁé"rﬁ? 8%%,8 ?rb I n§ élis_é). t eeﬁf.e X _Of8 , % s ih g%n only,
the bel ow PHPEBICGEddnalemesREPn Prippglenpny teganigigy o ouliagy skiliiythe arbsanean  pe
deduced wi whihott pagkimg aryeatréariee ekfforts,s et dhanyartoas hgemiradnsuengagedn i n t he
research, cgey@iaRTBARtby SaRInGMise R QILAEdnkRP kADH1ABPlah& 3bARAtiGhal Bud@hg art
pl asma eng?ﬂggf)fgqg- 'gl)axle%§E%I§ gineering is a myjor and | eadi ng subject in
, es PRt he apdﬂ’

today's wo 'cation in nuclear fusion and ot her

mlitary engineering, it has been widely used in alnost all the civil

engi neer i ng fepedseigataredpradect ekhidni inedtiist speonfinatouns for dhyenvdngibn iy &lyremiSo | ong

as the coshighameRs teaguged, bl BRich @egdrall Radrijthas Ped ahitel. aerpedydangn by

rel evant i E b hﬁ%ﬂg MEBetoly fhive! deki&havc Qlutsfo'ngg,?l? 8%96\%;@{&)%%%1 or can
] ion. g

bl asma. BROFBES FgoR g ”%r@ﬁgﬁq?%%@aﬂfaﬁ%%c B SiehgebTALRESE B, ¢ ho-
sanme bel owyevalgiingnt.fdsgignredution and ppricetien ocwtgslartdidsar WEHSER&t i on and
high fabrication cost currently. The dynam c high-energy beam gun of this

I nvention lf?fhsﬁ!é@n?ﬂlgeﬂiﬂé atd Hﬁjér%nd&eé(ﬂn%'sﬁﬁ%@t Bro@KeNWaHAdp&Gses Qhe t 1 MES;
nuch wi der . apRLloaT) 0o, GAN S ohndyand L5, ost, fakaral e, ot Lo
adopt i on of Phydrdgen or ot et “HeWw 8‘}1%?&/ IsoEced e d reath Ze reé/ycﬁ ng
econormy. Ciy gt 9l eyt sneyicerns fiskisdyhas GrabHed drependeisstyIeiERbm cal

i ndustry (espedabhyacthalcosttramibe atdvcaditesha lpwer theh tlhepent dalonipettst by, and
synthetic ed@rhe aldubtiddishéy )t isNWYTRS Bidedl uhpabISdlEd tecRENogi€MEIQYuEOMT Ce

i ndustry, %&f%ﬁﬁ’ﬁﬁéﬂ@vdl@t try, aerospace industry, ocean industry,
traffic indust ry, excavation industry, construction industry, environnent

protection industry, biological engineering, gene engineeri ggmand ot her
rel evant i Adlis repteantdink inpdasniaj epgihseting i ghheriergycleranbgunugerkralanplgama ef f ect
most i nst aglid, ythe kahe &¢RP| evhindiefeatifedshont 1ist@ed, compusited condirucish bhad gel y

ol 1 ut o, Maque AdRon by RAYRIS F‘?‘??%ﬁaf?%?ﬁéﬁ%‘%gt*”Eﬂ“@?q’éfé*?l%%%%m%o| ars.
5) As for &F @NIAR IS BT il EBRY o Gy ref 01 RSB et al
br eakt hr ougjtplicairfistcrp g fgusd, andels st Frarprable ige thsadeptiey el igrash ospthsear | y
one hundr edew khergs sofirchd ghraatide newclier bevobogi €srreitiy) snddalivrgiogl inbesttyar ge
devel opmeng @fin@9t Nnddshgdi thenell aRguddsW (BPUsHIN eSal O cRBhRAIN nahds),
benefits; Ser%h)\éhérglcgpf’r‘l%hgre}/'; axtuﬁ‘| gynqger%i_cf SR industry), new material industry, new

energy source industry, information industry, aerospace industry, ocean industry,

traffic industry, excavation industry, construction industry, environment protection

industry, biological engineering, gene engineering and other relevant industries are the

fields in which it can be used can get effect most instantly. For example when used in

steel industry, it can largely improve product quality, save energy, save materials, and

reduce pollution, and the steel cost per ton can be reduced for 20-200 US dollars.

3) As for ST dynamic plasma engineering only, it can provide fundamental
breakthrough conditions for the further large-pace development of nearly one hundred
kinds of high and new technologies, thus driving the large development of both
traditional and new industries to obtain large benefits; only to consider the non-fusion
non-military international market volume, the benefit can already reach or even
surpass 1000 billion US dollars.
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non-mlitary international market volume, the benefit can already reach or
even surpass 1000 billion US dollars. 30 CLAIMS 1. An application

extensi on of dynam c technology to change a notion state paraneter of a
prior art technical link, including to change the construction, materi al
quality and paraneter of a prior art technical link, it is generally to
firstly ch%ag %certai n or sonme prior art technical links fromstationary
into relati ‘&1 ving, and then choose, based on the specific technical
matter or technical problemintended to be solved, proper conbinations
fromthe follow ng.various approaches an asure or the realization of
Lyt ondod agpiAbapristhe e SRR O iRt dedRaRg ggilaqgs P omatgn st

appr opr i at 8aigpgter o atdirien artitechinisdl Hak rpelpdipe g changeitly cepsirugtion mateBEhni cal
l'i nk into gualitpranéppandidagdymarn 4t teebhinaldalk, it inlgenaallyrodtifsyllyraagepa i or art
ok gr adga sy e prich Bk Qeakl LtgoAOR! ARIJIR U HIGKRAPHLAC LRI C1

corr espond i Hohanyect et Pegfe Behued afild ot E%%f%fﬁéfig% Bied o,

dynami ¢ t eBARIVEYPIORF sombugHpsshomdhs & llovpRe Vi PREIFAEN S SO RIS t o

br eak t hr otighh¢ healibativint @cbxtdnded hppldbatian afprier drhdyraantic teohdolognlth zender

t ransnor mahpRbp@Me Modsfi Gfibh, BaRting hbARGAO L PHor ardtateatetiicdlilRkdnexd ensi on

and applicatl : . N Al - r tihe
eal oot oRsRBaRlAEfhmit 'f‘i%.hla%g% IS, AREIORE TP SRASKES A bl

| ncl ude at MIISASOTERENGPE {TRRIOY mnﬁa.t%%wéﬁnénaﬁaﬁbév@ﬁﬁp@ HEE BRTPIED a
fiel d that steégtachedogy e copespanding dyeramisrteshuplogy, drugradustlyimedifyiiag
extendi ng pp@l ircdyhamcittdhao@gl iigtbd ¢drakpdraiiny ingsotal dkeamiopehadlogg to

tenper at ur Bﬁ:ﬁft@ E}%H theihit& TR&LSAI VAl inl thE &rtl Bnd RIAMSL BLErhAl Y evén

i nproved an e st I1nte rature.lLink is. reduced:..2). Extendi

wppl | ot | o EPRCEY ArbrR pRGAPR RS dich sio it epRiclion FREE We ey
i ncl udi ng ¥k dPREpaghss| and ansaswres petothg reqligpiion plaextensgdiapplicatian | dpior

oper at i ng ac dynanciy tedhnclogyn gethdatat leasttdne of éreviolewlnigf e i n accuracy link is
i nproved and the cost in accuracy link is reduced; 3) Extending

application, i fiel . hat _.requy i operati urt her
hel ud ng S easdihs BRrOAE ik T T G RER, Lokl ?%Hé%%fge’
oper at i ng & iding SHSRYEE aRRAlifasiopHBlosa fFld Enaf ireitcy o KeER GPEHPAK | s
i mproved atethpietrure omthangep mégls theservicaéfd i temdererus lidh isExpeadidagd the

appl i cati opost it @mpefati@b dnk Rakdiegui res function expansion, further
i ncl udi ng extending application into a field that requires to keep function

unchanged ile the service |ifg in function.l.ink is .inproved and the cost

in functi o%)mgi“ﬁﬂdlflg appIGEHER gatos) gﬁ‘éﬁﬁéﬁdﬁ%f@ﬁ het SPPEHNE APPSRt SYHYE ed,

conpl ex, naechdingcadtending eppdicsider] mto a field that requires to keep operating accuracy
unchanged while the service life in accuracy link is improved and the cost in accuracy

link is reduced;

3) Extending application into a field that requires higher operating pressure, further
including extending application into a field that requires to keep operating pressure
unchanged while the service life in pressure link is improved and the cost in pressure
line is reduced;

4) Extending application into a field that requires function expansion, further
including extending application into a field that requires to keep function unchanged
while the service life in function link is improved and the cost in function link is
reduced;

5) Extending application into integrated, complex, macro-scale, micro-scale,

heavy-duty, light-weighting, intensified, super-intensified, better automatized, better
intellectualized fields and other more intensive and extensive fields;
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heavy-duty, |ight-weighting, intensified, super-intensified, better

automati zed, better intellectualized fields and other nore intensive and
extensive fields; 31 6) Extending application into a field that requires to
devel op and i nprove the form and construction of a dynam c device. 2. An
application extension of dynam c technology according to claim1, further
conpri si ng 6 &kiendinghepliedtionvintega frekisthpriersqrises waddveloptand impphiectheifom fi el d
ext ensi on aahchBirhi@tinsofasBaemat &dicsi t h hi gher operating tenperature: 1)
Enhanci ng cooling intensity, including: adding internal cooling; increasing

the fl ow at.e and. heat-transfer. area. o oolin di.um, .enhanci,ng the
hoot | conduer P PTcRSE FlenaRt s Riso e Rt ot TRR o e B i
hi gher heatoBBiHlg taking ihe; follepigneicayrashie tealide Beranldeation tiel¢ seeniiel ent of
a devi ce t had effetprss@sated ivthdeghec opdrathg tehpb@ose:ng materials wi t h hi gher

heat conductivity for fabrication); 2) Increasing the notion velocity V of

at conduct i vity for fabrication): 2
etative rdb ol RIE R thdidly ARG EAREEBIR AN, 1

al | owabl e FAnFEd hapletsangfer ageqO§ ac g fﬁ%(ét‘mt? [rEhansH\g Henksat CorIuCHMbuabl e

range, choosdfiGest0oid spolorg viedinse (BOoS0Y netisiny fwithebighberahaat condustieity)hi gher ;

3) tTr ansf eeﬁﬂalﬂgins!tlgdﬂhetaeamru@ﬁmﬁco?e@mem@hf b@éyide gt tunes aﬂuﬁ@dmaﬁrtlg 0 nove

contl nuous : N1 b : g sone operatl ng
Kéﬁo%n @geg,@fs 4‘?‘“‘&%‘%&’ he%ﬁo%ﬁu&% ‘@f ﬁbﬂ@zﬁfo’nz

points wt ove metal ['urgical’ Turnace and ot her

hi gh-tenperature reaction vessels, adding "transitional |ink" between the
vessel and2hilgtreasingdhaatmuetionr selecintV iaf eadseicehthat tigripestiast ewith WMelyher
than the mehigerguieoiont and alldveing &S selbtives@sidsndeainé i hizgk tdnygerdtest zont t@nsf er
inertia of vt R&uctd RNBktaliBRable! hile, WinOPRf § Rigrs kheHor LRI BleAL hifeni@@GE ant in

proper spatial. scal e, . wherge the "skul L. .fturnace’ in nmetallurgical furnace
b the | nal RIS EBHE AU b Or RSt pealt PREE e e TS &' W B et "5

Changi ng the construction, material quality and other pertinent paraneters

of a dyna#f)j lraefirdeg sloghstetpefaavor zdnee atlewl hzght itenpaituteheoabdvemove

| Mpr ovementodiRaswIedr dicoihidRil, &ahd ANawid BBSIRNsdle ByRaifiLpsiachneh ogy
according o claim1l, further conprising taking the follow ng measures to

realize the application field extension and effects associated w th higher
operating accuracy: 1) Applying the dynam c technology of this invention to
make break#hfoughetaliurgicel fromest ank ihen haghdtemptesating| regeficac vesgelst héding
constrain tieslt@ngelihkPhewesrRnthe Ofcsad Catdagiph-teMp&a$Oreddtadk ;in2daséxpt yi ng
the dynam golRERRElORYEIRE (i el MMRAL b bR (FNORIE, LhG: L ARRNL BRI A
mechani sm _transm ssi [of nst.r.uct1 .on; an tg.rha%l sel ect| on 1n t ransm ssi on
link so atsrarﬁs erilﬂ?—ﬁﬁ\gg r %ﬁg?ﬁl% hﬁ?a@&gpg{%,lg -temperature reactant 1n proper

spatial scale, wherein the “skull furnace” in metallurgical furnace and the inertia

confinement link in nuclear reactions are encompassed;

5) Changing the construction, material quality and other pertinent parameters of a
dynamic device so as to favor the realization of the above improvement measures.

3. An application extension of dynamic technology according to claim 1, further
comprising taking the following measures to realize the application field extension
and effects associated with higher operating accuracy:

1) Applying the dynamic technology of this invention to make breakthrough in the
construction and material selection that constrain the large improvement of accuracy
in sensor link;

2) Applying the dynamic technology of this invention to change the transmission

mechanism, transmission construction and material selection in transmission link so
as to improve transmission accuracy;
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32 3) Applying the dynam c technol ogy of this invention to increase
spectrumwi dth, inplenent "resonance excitation" of nulti-conponents and
multi-routes, so as to inprove the accuracy in analysis and treatnent

l'i nk; 4) Applying the dynami c technol ogy of this invention to add an
automatic self-adapting error correction systemand so to inprove
accuracy; 5) Anppliyg te dynandy ieahineloge otiribis agyensiontthi igcrieapgespeétom t'gddidd nor e
dynam c f oifpRgent Frkshantedudativhe of anmtingngones tand Makvotes,050 autd i ng

amount or fabidge i e&ﬂaeym'aﬁawg%tadkﬂeg%enim is, to apply the principle of
"br oachi ng"” to ro conpacti'ng to Inprove accuracy; 6) Applying the

dynam c technol ogy of this invention to inplant superfinishing proceSS| ng
link in plderply@snthentdypsmaic fechnelRpngofpitiie eswpritprade atd @8 Aupmaie

accuracy; ¥olf-Aggpltivip ot treradyioapystent endhstodoamprafe acturscy; nvent i on t o devel op
"focusi ng" functi on and nul ti -stage focusi ng, and form "hi gh energy beant

cutting to uff|C|e cur t.o r C I t ool s.
Since the gh?\ip the dé/nalpl cl'Hlo oafct is 1nven‘ta’18 "%(i) gd(? Qﬁix%’an&g f{@hﬁ %ral it
is quite eél ‘?f%lcélt OFni“fﬁpWé“‘?rb?lﬁPWé %&@U}WOMM A%Pgéﬂﬁqhicé‘a’ﬂ BN

ext ensi on @&chdymlamhat isschnaipbgyhapoocigiengt tbroathangsi into fralt dwerpaceugmte i si ng

t aki ng thelrﬁpﬂok,@m(ﬂgicgeasures to realize the application field extension
and effects associated with hi gher operating pressure: 1) Applying the

dynamctegnol%%ggthlsmve ion t glnlmzethe active vo g}rﬁ
pressure sg S Shypnict f5C ﬂ?gﬁi’ (et FRHOTS £ SBPIAR! ERCEyT! I(‘?ﬁcal
furnace chessbssing Rpk Apmlgdengt cheyediipaki fémsléngmm@gyng)fand Hiosto HYRRYE on t o

reduce theagcbuneisi on of the operating systemto an extent that is easy for
the realization of pan seal ; 3) Appl ying the dynarric technol ogy of this

i nvention re we S res Wt h,i ed

or escur o bAbAPRGHERF ?s*rml&éechgo%&x iﬁaf F’%Vg? B STRRE B gL

t echnol ogy a2& BY! b‘Ftﬁ@e fesuging; #Rd1 formy highepnergso s?‘ﬁ@ng Q@ﬂsnﬁlﬂﬂ ﬁé Bt owi ng
measur es t ecauemlyiteercpliec apjhdrg dbinningftbels dSimee elnes bating dorde eff fheglt snagsoci at ed

with funct hesn exBaARS &irembly e, Rds g’ﬁl’feeeafsg Relat RS improed fdinig Regueg cool i ng

function dynamc |link - the wat er I ow of circulating water cooling
system and at the sane tine adg ({19 power transm ssion |ink for. power

transni ssi SnAPURRNICHHIN SHENTYP Qi DAFTENFIeS0ACKRHNE e HH ) hi SS
crashi ng f aoropiissmg taklrpgntAErfO&iowdlgcmﬁ@ﬂmrésdnmeam fecpeEetion fihanicasion
el ectrode, ahdéffR¥ad¥pdated Fithakees kpamthgshredsu@ t he wheel circunference of
rotating 33 wheel el ectrode;
1) Applying the dynamic technology of this invention to minimize the active volume
of pressure space, for example to minimize the free space in metallurgical furnace
chamber;

2) Applying the dynamic technology of this invention to reduce the dimension of the
operating system to an extent that is easy for the realization of pan seal;

3) Applying the dynamic technology of this invention to manufacture weldless high
pressure vessels with improved pressure bearing performance;

5. An application extension of dynamic technology according to claim 1, further
comprising taking the following measures to realize the application field extension
and effects associated with function expansion:

1) Adding more functions: including adding cooling function dynamic link - the water
flow of circulating water cooling system, and at the same time adding power
transmission link for power transmission function; adding agitation function and
restraining mass crashing function in power conduction function process of dynamic
electrode, for example, to make skewed slot on the wheel circumference of rotating
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2) Breaking through threshol d: changing the pertinent paraneters, including
rotati on speed, dinension, voltage, current and the |like of a dynamc
link, and the anmount of dynam c |ink pieces, anmount of operating
positions, or changing the construction and material selection, or

appl yi ng sel ective conbinations, to break through the original functional

t hr eshol d; v@pel@ledodpg new functions: changing static link into dynamc
link, especially for electrified link, a dynam c process in which new

el ectr Omg\'%ﬁgr@akfﬂgedhgodgﬁ IR AL ngih lthe PEAAUE S apEYRER! inBeWnefbaRbS and
functions 0 e|e§h are %bsg)ﬂﬁ frcomeotrl |tglgli %togta'qc Ilcnlll<. 6. ﬁgeaar&%n't%?t' on
ext ensi on of y%é’}ﬁ g ,PEC 3?’09’? ac rdi A Ot SPAMH 1,%3?? roconpri sing

t aki ng t he WAMis Mk Pisrsamnaat phoReEaIneROSHIONF ¢ shpng teaieastpistipn epd

i nt egr at ed mataimplsexctiomor epggakeeleniior cersiciaktégnsheabrgald tiryyghl thg rigivel ght i ng,
i ntensifi edyncibpAnthletodnsi fied, better automatized, better intellectualized
fields and other nore intensive and extensive fields: Alow ng the

pertinent technology of .thiis inyention and. the pertinent prior _art_to: 1)
Sel ect i vel yghgfﬂaﬂﬁg,ne%ﬁa@tlw chstaing Siafle ﬂgatk inﬁﬂ)ﬁﬁ?ﬁf’é}f’n%> CARSIgH ©bpyi ng
and transthketrified;link) aSkhewid peksssiintvdyelaney destramagoeticeladlil e gensrajed
grafting witlh pasitied sspedinby éffdcey fricRinctichs vagkieatd skt anpeigndl stdcas to
realize nugiﬁg_l penetration with added special interface treatnent; 4)

Sel ectively bind, nutually interreact - so as to realize interactions that
enhance innovation effect. 7. An application extension of dynamc

t echnol ogy cadeofriiliation exleasion pf dypemnisi rechirdogy eeqording te ol defy8wr of t he
dynam c devompssiegrpblayedthe nfollodengraiaabiyres 1) fealiad iapplidatibe dxygsionwhes ei n t he
dynam c deiﬂt@?at’e_& acdHpRx Pi BGEroWchIR, I @lidfaYscAR! | BRavyRMdy! eGLRIWGShtMY axi al
ot i on; 2) 1 'tqgns?ﬁe'dn%ug\@rggtle §1¥19§ ’ be\'\{%? Gl At {i)ft @etygf'q {elle Gl 4Ne§ agc? 't
wheel , rotar}lng ring, . rota I'mg. di'sk and Gther rotary bodi'es w Si‘u ig

radi al di mBHST BRIGNENgNE snpedeEde B5ids generally with only rotary notion
and radial notion; 3) Strip-shape dynam c end type: including

rotating- wagelvirlytha pedinefdedbRgy of &l efrRehtidd ardyh@pértin@n@riby deto:and the
SR Snapf) SPRchR RBLBIRNLEds 1 1EM el SRS oD SHOLNBobiag, dhd ect
repl acement’ of. prior art graphite elect rode wthou nodi T yi ot her

const ruct i BASGHTIBR or art furnace; 4) Bullet type, overlapped bullet type,
conbi ned bl Padectivghyenteigraed, selipnty nedlezedyviaat graftivg vddnvddded spestal ingerdagier abl e f or
use in dyngseleptivede ehpotid)de; adlo Pedlizetip@al pyetdatippedtidadded yeial

conbi ned dgfid rd¥RatnfRt | NUOUS- Over | appi ng

4) Selectively bind, mutually interreact — so as to realize interactions that enhance
innovation effect.

7. An application extension of dynamic technology according to claim 1, wherein the
form and construction of the dynamic devices employed include mainly:

1) Rotating tube type, wherein the dynamic device is a tube piece with rotary motion
and reciprocating axial motion;

2) Rotating wheel type, wherein smooth wheel, gear wheel, belt wheel, rotating ring,
rotating disk and other rotary bodies with big radial dimension are encompassed, and
generally with only rotary motion and radial motion;

3) Strip-shape dynamic end type: including rotating-wheel dynamic end type,
caterpillar dynamic end type, and the strip shape can be implemented in cylinder
shape, including the direct replacement of prior art graphite electrode without

modifying other construction of prior art furnace;

4) Bullet type, overlapped bullet type, combined bullet type, including the dynamic
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crinp-connection throwi ng bar type; 6) Conbined skipped-stitch type,

conbi ned needl e-cluster type, conbined sewing needle type - simlar to
sewi ng needl e cluster, both dense and sparse conbination arrangenents are
al l owed; 7) Sequential rest type: the conbination of several dynam c

el ements with each elenent takes a rest by turns. 8) Driving belt type,
wher ei n dr devipgthahis euithblg/fve vsmia dynimiarplstaléatgdelype are enconpassed. 9)
Integrated type: the conmbination or integration of the above several types.

8. An appl 55:6}5\,&1 Xt ARk doiarm( | Sl neél@qyp@%%qwg R Of

clainms 1-7 tg béplntsm e5|gnaretosovethefollowlng
pr obl ens CB’PII(?BI’CHP]PI%; 10 3}{8}%1},@ JEWIPE 1) Sealing problem mainly the

dynam c sealing problemgenerated fromthe new y-added cooling system or

t he dynam 6aldoynbimdi §kipsddiwinchofyptheombingd mabdlsehlsiengypes wstrbmedGamengl | y

nul tiple sg@édwgfp@ndmmllgm& QEPRLAIMAR G8A¢H BEth! ddksS aRd @F;;r@e kemeddasn And
when necessar Qr pnéumatic sealing link that uses back pressure

to bl ockoulirar?/ggnfxsareali%w Of uses back pressure to force |l eaks to go back
and dynam c sealing I|nk establ i shed by maki ng use of the dynamc
equi | i bri ui Sefpantiensdsi pypsf the eatrdntatien | dfqseveral dyoimid glhmsets selth -eadapt i ng

change canellgglegaqp@,arggt Hyrtﬁicﬂsatl on problem especially when high voltage is
used, it is general I y required to deS| gn for a higher insulation |evel

accordl ng erature, current. and hi

vol t age; 3% égff‘g taf¥Pén WB%?e Vl g\l Wetal%g fiHRE YHAE Hpe agﬁbj ect
to safety pﬁm@mp@ﬁﬁ?d i ncl udi ng hi gh terrperat ure, explosion, splashing,

hi ghly corrosive, poisonous and etc. GCenerally conplete enclosure design

i s adopt edopfgk £A81 Rpe tﬁ%&%ﬂ%&h biNinf84kdioR 108 theSbEPSsevidal Bpel. St ance

problem wth aimto reduce dynam c enéergy consunption and prevent dynamc
failure. Ceneral Ig cooling and lubrication are to be considered conbi nedly
accor di ng BoABGRIBHIOB ACnsaReTIdYRAM iRl oty accoriang tr et oheletiay v/

measuri ng ehcreirs gengtad tkiepgpinte én res gis bantoesobedthe ttolbowief fpedtlern$ coyararmg devi ce
and sever allyda4il§ déficest r acki ng, comm ssioning and design, the task can be
fulfilled satl sfactorily, including making skewed sI ot rem)vi ng or
crashing restraining ss by air. fl ow and other ile effective
measures. 9 &ﬁfl%m §ni JRaiakt difsidyRagre agabasi erog \@ gt &{‘%g to
any of cl angwlydadded cmlmgrmfﬁtecom)thuesiyngrnmaﬂmsnmﬁmpmqfém Opamahw ng
accordi ng §@tdnhesdnetall9whilgpleiseihlgaint ONEi-temperature sealing links are to be added.

And when necessary, hydraulic or pneumatic sealing link that uses back pressure to

blockout leakage path or uses back pressure to force leaks to go back and dynamic

sealing link established by making use of the dynamic equilibrium relationship of

sealant’s liquid - solid phase self-adapting change can be added;

2) Insulation problem, especially when high voltage is used, it is generally required to
design for a higher insulation level according to high temperature, high pressure, high
current and high voltage;

3) Safe operation problem, especially the links that are subject to safety problems
including high temperature, explosion, splashing, highly corrosive, poisonous and etc.
Generally complete enclosure design is adopted and can be implemented in multiple
steps;

4) Resistance problem: with aim to reduce dynamic energy consumption and prevent
dynamic failure. Generally cooling and lubrication are to be considered combinedly
according to conventional same kind technology, then after actually measuring and
simulating the resistance reduction effect of dynamic device and several runs of
tracking, commissioning and design, the task can be fulfilled satisfactorily, including
making skewed slot, removing or crashing restraining mass by air flow and other
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1) Selection principle: try as best for high velocity, high voltage, high
current, small size, strong cooling, conplete enclosure, ultrahigh
tenperature, super-intensification, |ight weight, |ow energy consunption,
| ow resource consunption, |ow cost, high benefit, zero pollution, zero
waste, zero em ssion, and |arge market volume. 2) Sel ection procedure: A
sel ecti ng acwde wihidgetfertiyeinmasyes and | eaving margin for |ink conm ssioning
optim zation; B. optimzing and adjusting according to this invention
during Ope'@akh?@plica’%i)on%‘%!téﬁgltoh% dRR8E tebhndVBdy ARoMEhOE by 6f clainsly nam c

device: for. circular.motion, .V=3-30 mis; for. 'special:. circular .1 on:
V1300 nf <uriehy oo (Dpsivy e hartGoie ep Giings it e DR e
notion: Vv=0egBlaigpsin's; B. Qperating voltage: 0.15-10 tines of prior art
operating voltage; C  Operating current: 0.10-25 times of prior art
operating GyKERRHon fRinciiS (FUM Qésw&smgm veldeidy, tHi g Sol 8R! high chitah, Rhalor art
di Mensi on, 1%5, SEoRD BNy ggr;lple%)f eneTeRte Hﬂl%h§ rﬁatleJn@éfatJl:'e swgéj-imé[{%iﬁ'cﬂ?dﬁs! on.
2-9 tinmes ﬁa ger. than 5%|or art éinens on,g%r even an o ro q?%?ltude

| ar ger; F. lighfope L i IRV e T8y, CORFUIPIPD, tqWHESOBECe OngympHqn, 88I?ﬁb Blensity;
G Conpl et bemnfit| zssup@iutiegraze wngte,weta ethisgjhn,pnd Sage erarket yolomet i mes of pri or
art enclosure degree and the correspondi ng pressure, or even higher; H

U trahigh LRt W Seeddl0- 3000C hi gher than prior art, or even higher; 1.
Wast e: 2-1§§gatﬁlrnslsb[r ess. than pri or aré, or._even Jefsef' J. Em ssi.on
pol | ution Qeg St opeiging HestiPRIEt Al Aepingmagin To5, i SmMngs@ine 10, an

appl i cat i oAptERizehet;on of dynami c technol ogy according to any of claims 1-7,
wher ei n i nBeoptinieindyand i fustieg fnvotdigd @sthisanvadoo duin@opeestbnaccor di ngly from
the nodification of prior art by applying the dynam cally changi ng net hod
accordi ng ég tgis in%pntion include: 1) The inventive dynam c techni cal
i nk that ??%sﬁ%ﬁ@g?to prior art static technical 1ink, or_ the iTproved
dynami ¢ t eShMERR velasky of ardypamicryifei 81 ciRdlar pekpsohdd e fopsresil ar t
dynani ¢ t echailaamotibmk V=2)30then/sn¥@ntdctinely naniicn:t ¥ethndl ogy; fdraspecial
cor r espondsectiBndk fiods V=8 atobGnkechnol ogy, 36 or the inproved dynamic
t echnol ogy 0 I:S_ | thdon - i.,or. art dynamc
technologyB' &thgg@%&gﬁ%gﬁ%?E%f?gghﬁgigégéﬁwﬁgﬁﬁgggé and technol ogi cal
equi prrent  Fn&8rrabpe sHreni: bl §-4Y SR GEPAYARPRETFWEHITERS | i nk or the i nproved
dynani ¢ t ePhMiokhun idivkensfont Bi%Stimes smaller than prior art dimension, or even an order

of magnitude smaller;

E. Maximum dimension: 2-9 times larger than prior art dimension, or even an order of

magnitude larger;

F. Cooling intensity: 0.15-10 times of prior art cooling intensity;

G. Complete enclosure degree and ultrahigh pressure: 2-1000 times of prior art

enclosure degree and the corresponding pressure, or even higher;
H. Ultrahigh temperature: 100-3000°C higher than prior art, or even higher;
1. Waste: 2-1000 times less than prior art, or even lesser;

J. Emission pollution degree: 2-1000 times less than prior art, or even lesser.

10. An application extension of dynamic technology according to any of claims 1-7,
wherein inventive dynamic technologies formed or produced accordingly from the
modification of prior art by applying the dynamically changing method according to
this invention include:

1) The inventive dynamic technical link that corresponds to prior art static technical
link, or the improved dynamic technical link of this invention that corresponds to

prior art dynamic technical link;

2) The inventive dynamic technology that corresponds to prior art static technology,
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invention and the inventive dynam c technol ogy or the inproved dynam c
technology of this invention; 4) The products with transnormal or
significantly transnormal industrial application effect that are produced
fromthe inventive dynam c technol ogy or the inproved dynam c technol ogy

of this invention. 37 o . .
or the improved dynamic technology of this invention that corresponds to prior art

dynamic technology;

3) The corresponding technological process and technological equipment involved in
the inventive dynamic technical link or the improved dynamic technical link of this
invention and the inventive dynamic technology or the improved dynamic technology
of this invention;

4) The products with transnormal or significantly transnormal industrial application

effect that are produced from the inventive dynamic technology or the improved
dynamic technology of this invention.
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