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LENGTH CHANGE OF DC LAMINAR-FLOW ARGON PLASMA-JET
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Abstract Non-transferred DC plasma torch constituted mainly with a cathode, an inter-electrode
insert and an anode was built to generate pure-argon laminar-flow plasma jet at atmospheric pressure.
Length changes of the laminar plasma jet were systematically examined on the generating parameters
such as arc current, gas flow rate and torch structure. Results show that the jet length of laminar
plasma increases with the increase of arc current and gas flow rate; higher arc current allows higher
gas flow rate which can keep the jet flow in the laminar regime; and the change scale of the jet

length increased with the arc current regulation when a torch with high gradient of current-voltage

characteristics is used.

Key words

15 F

B ABRNEFE AR AEST AR
RE AL 10° W/m? | BeiREE SR ILFFr
FHIEA R, EBREEREMNHES5 T
BT/ EZONA B2 BIAM AL, LEMNET
MEHE S M IO ERSE A REER LR R
WaRE, FWEARESE OETESREHER
B, FRERAGSHRERSEFEREIER,
FBAM A GEERERIRFER. Hit, WMHEETE4
WHERXEMERK, MmBEERERR, —B8
if 200 K/mmB4 | oy R A 45 B 4 i M M BR
SH, AN WMERESRH O AN ESRE
MR, ER, RERWMISAHIRE, M EBE®RS
HEETCREASHAE, S e e SRR (G
WEE) REAFHERNK. BEilt, 3EXJLFEF
XTENEE TSR EEHHTHR RS,

AR RE: 2005-03-14; ¥iTHKE: 2005-05-08

ESHA: EXARBEREESHEMA (No.50276065; No.50336010)

plasma jet; laminar flow; length change

BRI REE A R A ks o, SER U
BHRRBER. B U SE T A i A BEAS 0 1R < 2
LENATERERKEZAREE, B8, BTX
KEE TSR B BRI s R, BIE
PERTREREITE 20000 K, R REHAER, AR
B AR R EXE, —M B EH FE T A5
A ERATRICRE, HWIER T XXFHETH
SHALEEN A EBR, B JLE, BEAEN LT
KESRGHMTHESHEREGRGFT, PEHTE
WEBFHEHR W, I3t AT T — 24025 1
B BT SRR MUURAER R DAL
LA, I BATH I R iR XA RS
TR, e 6 BEAK S AT MR T i s oty 174049,
R T KB ES I BRAX — BN 5 T H
5602 W B T S W2 AR AE.

AXHEREHTTR TEHEE TSR

fEERMM: FX| (1957 ), &, WEBEA, HRA, TENFHRFHTHETE, FshS5EREILERAKX AR,


http://www.cqvip.com

678 T B # 9 B ¥ #

P 0 00 http://www.cgvip.com|

26 %

FEREIN B, SRR, A SSE AR KR
.

2 KT

ATEERREE AR R LS ERHBHA
B, BB, DAKAr T BIARAN B AR 2 18] i) [ By <5 4l
B, SREMERERBREMFETHERE
AR, FERINT PR, ESETHE, U
EU R =BEA LS, BRRERTEE
A 15 ~ 45 x 107* kg/s , AWK ZRMTEF A
120 ~ 220 A, JNEEERBUKAE S TAERPE, B
HINRRAMIKENEL, XRRHATREREA
BAPNRRKRESTIRERRAR, BE 10T
VEFRIRTERE 0 70 ~ 200 A, B33 2 4 150 ~ 350 A ,

FBARE RIS THESHFF T ENEE T
AR, B 1 AWRRS RRA RSN A,
R G RIR IX 5 A B R e SR B4 R H T
FARHE, KA 2000 ~ 3000 Ky, AKAER
B R A 35 OB AT LA B =R, R
FH R FE B 0 B 4 1K FEES RN DRI H O AR R 22,
RAE HK R R AR Z S HAH R ThE,

A1 wif (k) SRR (F) F8rE5 i s

LR

A 2 Hri TR REER R AESRFRE 2 K
T, FEERFE TR RAOWERMNSERE
TR, 5B B BE & I R B S & 3G K Ty 5
K, Fltn: ZEYREEIR 4 220 A R4, S fiEM 1.8x1074
kg/s HNE) 3.4 x 10~* kg/s i, SFHCE M 260 mm
W nE 550 mm ; TS EHREF 2.2x107% kg/s R
A YNHERIH 154 A FE 220 A 1, STRAKER
K% 270 mm HEF 320 mm , AJILSIREHAL, S
mMEXHRKEMEWELHE, R, HE 2 7§
AIEH: MEIRERAEN, FSHEBEEREHS
mEAHTHRERRASRE, BRERSIRETF
U B 2 DA ) i D 2 O W R A O 1 K L O i 4
A,

wmE 3 s, E—EWMBERAYT, BMES
WEEEm, EERBDEEANRKEY NS

mEE, FAHBRRARRRNKTEX, EE
DX P 5 U 4 PR SR AL B ) 4 S5 48 T i o B 48
i, 7ESERRULIN R AT B 7R3 8 OX P9 S i A B
shi K, EFFERX AR HEN & T
MR KM, SEMMREE, FRREsERSKE TS
KIBAWRT, KEMEEKRY 80 mm, FHHFEERW
. EALRTHSEEN, WiRARKELA L
AR BRI REFS B B, ok, K
3 ISR RH, BRI AE M, HImRshIRE
EH T2 L 140 3 AL A BT o OB X P SR B Y R 4

3.5 . @550
@ I S X S i o eeso
o8 30l \ e 9 earo
) -7 410
~ ) L] L ] ®430
7 \..-" 380
o /,.—230 ) o o ® 390
< 25 _.,»';30 e ® 8 & 8360
| 2700‘2'&0 e e e e e @32
ig 20} 2€0e o L] L] [ ) L] L] ® 290
il—’ 2200 ® L] L] L] ] ®270
. . R
140 160 180 200 220
e/ A

2 RAIHRHE 2 AR WS RS IER
MSWMBTEE. EPREASHREKR, B4 mm

600
»20A o

g S00[ =200A =i
g e180A *
E s00f
5 300 |
§ 200

100 |

15 20 25 40
’ﬁ{ﬁii/lo kg/s

A3 SRKEMAsIRE S MRRMSREY
KA, TFREHR 2, KBERER

EEB A=A RED, $hnsn &5 Ry 84 in
THESEMAFRINEER, F, ERENAR
EREHEFE -ERFHGT, HREXESHEOL4H
BSiE ER I BR g A, SEE KM
BEMWEMEMR, SRS EESRA, A
U B R ST R IR BT 10000 KO | S 4k kb
RY¥AE THEBRSHORME, ERHAES
T ] fEARAL 1000 m/s , HEIEMIAAR O,
FHEATERMREEHEERA, FENHN—E
2 P bR R 52 50 5 U 0 U P AR AT SR IE P sh Y RE
71, X R E RS R R S R E AT
WK FEERRA,


http://www.cqvip.com

P 0 00 http://www.cgvip.com|

4 EXBYS: HAARRRSE FARN RO EERL 679

B4 R REERERSRE 2 LRMNEERE
REBR 1 AATHERNOREFERZ. XRER
#E 28 09 B AR AN B AR Z (B TE RGBT, Xt BE A S AA A n b
Y F LLTE U He & A 28 B9 S5 B T4 S A Ry R DI
B TAERFE, 2R DA BOFI BB AR G B X SR B R A
FARMERT, WBEFRS E=j/0 X, HP
E Awipidp, j ABRRERE, o AINESEHE
FH, AMFESWERAEZMAR, MBS
FHHERUREMRNFH TR AR ESFHR, B
4 WL REYN. LB REAR, BINTIEEREE
EOEABTIERSREFAEROXE, HFHEHN
B R A SRR AR AR, 1A, B4R
Y EMBERAEOFELT, WEXERETH
7R T BEAE SR 9 IR e 39 s o TR R4,
REFEAEINBRLZOFLRT, TRBEREN—
BRSBRIINSEREN TR, WHRSMAEBRSE
TR,

54 L ’J‘ﬁﬁﬁéﬁ%&

#2.6x10"kg /s L

52| 022x107'kg /s a7 o
L

>

~ &
B S0t Py
o e

=

KiBiE R4 8
» 2.6x10'kg /s
* 22x107'kg/s

140 160 180 200 220
ELH/ A

4 PAABEHRRESORZREN

HEE 2. 3CRIBERAR) ME 5¢CMEEX
A 2%) BT AN B 2 LSS B T A 5 AL 6 1 P BB N BB LA
SMERAFRE, FRKEMIL BRI ED
BT AR K, B2, JRAERN
REFHERAHERN, S BERMINBERELN
RAEA B, wE 2 SRBEELAR, ESAHE
YA 2.2 x 107" ke/s MIRHT, HIERH 154 A
WE 220 A0, BIREE FEFRBOKER 270 mm
WE 320 mm , SFHKEMINERELKFHERK
AKX 0.8 mm/A, {HE, HE 5 AR ELFTR,
ERBUARIMSREAHT, M4IBHRE 120 A ¥
£ 200 A B, WK EH 120 mm ¥ F 360 mm, F
PP RN 3 mm/A , XATEER B TFAERBER
RLEFFHERFAT, M EBEERRLKEEX, B
MR ESE F A RMATIROTRELX,
Bk, 3SR BER & m L A,

B 6 Prongs RN HMKThERMEN B

SHEr EAmEAS, —BEAT, YNREAR
I, KA A A SR B, B a1
& MRBRARNEG T, EAZBRESHGLE N,
AR R SHRE R £ 8% 1 O AR EER W
ARMAE O BRRLBEATE, FHit, A
BN RNB RN AR O,

g 2003 5 3.3 «29%10kg/s
g 4001 1] * | B 30| »26x10"g/s
[] 4 «
Q 300} - . ; 2.7] "22X10Nkess
W o200f o7 e g 2.4
= i =15 21
= 100} 30 :
S ; ® g
1.4 18 22 16 170 180 190 200

R /10" kg /s L/ A

6 FR TR
ZhER B B 0
AMBEALKF

5 BERFETESRKE
5K E U R TR
KFE, THFHERN1

1% i

i X H R BB A S 5O B T A AR AR
TR R REE TS REOEARE 2R REK
KRR B AN B AT S, WA R
BEATHNBARIHESES BTN, BEEN
FRMETIEA, SRR BIRAS B R AT i ) iR Y
ErE R URMBERS, B3 EX R R
Ny R AR AR E R 2 B K IR B B A
SR BE R IR BB e T 22 AL 6 W BE th A D K,

g £ X ®

[1] Pfender E. Thermal Plasma Technology: Where Do We
Stand and Where Are We Going Plasma Chem. Plasma
Process., 1999, 19(1): 1-31

[2] Fauchais P. Understanding Plasma Spraying, J. Phys. D:
Appl. Phys., 2004, 37(9): R86-R108

[3] Pfender E, Spores R, Chen W L T. A New Look at the
Thermal and Gas Dynamic Characteristics of a Plasma
Jet. Int. J. Mater. Product Tech., 1995, 10(3-6): 548-565

[4] Pan W X, Zhang W H, Zhang W H, et al. Generation
of Long, Laminar Plasma Jets at Atmospheric Pressure
and Effects of Flow Turbulence. Plasma Chem. Plasma
Process., 2001, 21(1): 23-35

[5] Pan W X, Zhang W H, Ma W, et al. Characteristics of
Argon Laminar DC Plasma Jet at Atmospheric Pressure.
Plasma Chem. Plasma Process., 2002, 22(2): 271-283

6] &, HXE, RAKR BERSHETHANBESEEN
B TEAYEFER, 2004, 25(3): 490-492

(7] &8, #XEB, RER BEASEES B mMAR
FHEAMEENRS 4. TRADBER, 2005, 26(1):
137-139


http://www.cqvip.com

