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Abstract The high temperature region and its instantaneous characteristics of the pure argon and
“3

argon-hydrogen DC arc plasma jets, generated at reduced pressure, have been observed by using a com-

mon digital camera and an ICCD camera with short exposure time. Associated with the observation of
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the arc root attachment on the anode surface, the relationship between the jet stability and 3-D char-
symmetry and time stability. The instantaneous high temperature region of the turbulent jet shows
the plasma jet and the arc-root attachment behavior

acteristics and the arc root behavior has been analyzed. The results show that the high temperature
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perimental observation

u(lls

region of a laminar plasma jet is much longer than its turbulent counterpart, and with good axial-

apparent 3-D characteristics. And there is no obvious dependence between the 3-D characteristics of

laminar/turbulent plasma jet; arc-root attachment; stability; 3-D characteristics; ex-

AT AT B R g R 23] 2, EHBIER
SFETRSRATARRE M L, BAH BT
BT EREIMASEFRIRAS 4 E ARAFETRIIR N TERE AT EE. X
AARESHEERE, £ FEheg ENE HUERENEERAL TRERSE FERETNS
FHESHR. PRI, BEU RS s g BOKEME, 7EGHIRRNZ Tt AR R B N
FEEUESS Y BRA THESRSRRE LI [4]. 5]

i " 1 HTQ‘ AiFTE Z "
BFRSTARES, WREHEES RSN
i Fat (] A4k, {3 ‘

RIS B T2, WLERRERE  RXTAORRIRE IR E, AT 45T s U A
{5 53 o 5 A9 7 5% 3] RS
ATFAEEMTEEHRERARGN L 2R

ERAERBRARRSE S st
An 1 E] BL
w4y FETHRSRHNIRSRELRE
, {LaE
Wk B HB: 2007-01-15; ¥iT BH#E: 2007-12-06
EeTH - EXERMZESEHHE (No.10575127; No.50336010)
B BCE (1957-)

R HEEHA 1CCD FAREAR, R
%, REEEA, Bf%,;ﬁ

i L S5 B TR S R S 1R X R T 40 B LR S 1

EEAEREETR™E, W5 E RIS E AR AR,



140 T B 1 9 B ¥ # 29 %

MESEAT VR, [ Bk & % e AR 78 PH B 3 1 B9
MERER LB B, THE TR NG MR S5 54
W2 HX R, FMETHRRIRS SHERE
FE 4 A 9 25 STHE R R RS AR LA,
2 LR

B 1A FERT RS EMNIREEF ™42 Rk
MM EE THRERNEREESAENEEFiRL
ERME R EE, FEHPR. BFRMAN T HER
SABBREROFR B A% P EBRAK. KERY
EEEEE, SRmH TESEY, AEBEHEE
K (0.05~3)x10* Pa, RS EHEE - & (A9
REEHR 0%~18 %) IREAMA TSR, K
MmN &AL, KREEEY (21~6.1)x107*
kg/s, MFPRMEMBENARE, H—NKESTT
AP A B ISR S TR . iR AR
LN 5.5~18 kW ,

LBAtk 2. Mtk 3. PEB 4. WAHUKER 5 f%ik
6. RO 7. HHKE 8. FHE TN 9 IR
B 1 ST hEEREHRER

L@ B A LA ICCD BRAH By 77 Y0 2 %
MinREE FRFHERXHEZWEL. 1CCD |
AR RERE RGBT [ R RSP A EAPVE R, mTHAR
FHRSEE KRS, EIIURERRE
T T AR 00 A R 2 777 55 S0k [6] —3, BIR A — A
BRI HRE, KSR L IR KRNI
Eg A s AR Ay ICCD B,

3 HiRH5ihw

& 2 M 3 A A EREE AR SE
TG R, & 2 MEEE AR A
KBhH, E3ARMPEANE - AEHFFHRERH
R, BXEWHARRTL, BREETERSENS
BXHABEK FRESN; R, BnloEgafa
- KB GRS A A A A B 4R 4

TER 2(b) FrRHy S g i B PRSI B iR
BlAGIK MBI S, AT 2 G O e U E HE R 3 A
AR PRSI R BL.

(a) B#i, (b) W

B 2 S E TSR

(a) B, (b) Wil

3 - AHEE TN

& 4 A1 5 AR A ICCD BUARTS 218y, A4
RN BREME - ERAWHN LERTT £ 2
BRI S B TR R X TE S R . & 4(a)
BT 7% B 402 O 5 8 PR G 0 R O DA R e Rl v
FRtk. [ A(b) R 4(c) A BIA T B = A 4 i
L A, PR S RTE AS [R] B 20 FR e i 6 X TR 3 IR
F. ATUEE, mEEFE TR RS R E
W, BERHE L SR M LA B ) S HERRE,
FEEERTEV R R, S REREIEm,
R EREE, K 5() AW - ERRFE TR

(a) B, Kt 2.1x107% kg/s, BYGAT[E] 10 ps
(b) 5§ (c) #i, Skt 6.1x107* kg/s, BGETE] 5 ps
B 4 SR FRSiR ICCD B

(a) B, K¥itt 2.1x10~4 kg/s

) W, P 3.2x107 keg/s

)
K5 H - SEETRFIH ICCD M)y, BEIHR 10 ps



1 BYES: B/ WUSEFRSRAREES =R Ew LR B 141

T A X B D, (HR ST B B
KEFRAERIRGE. [ 5(b) AT 5(c) BAMASHE/F
PR - E T B ORI B R R 2 B RO
X R, [FIHER I Bt At K 36 R 7 e =4
PRI

KA LR, BA ICCD BAH, A5HBEIN
RIEFHBERE R AT (T B s R R A) Lh RN
RUTBHRE T E WA YIE S FeE, W TR
FARRBIE A — R KA, @ IR
T FH # % 18 U5 i BE B PR AR P Do B A2 AR 1, TR
S AR 1 Bk Bh 9 R BR SRR

6 FIE 7 R4l ICCD MARBRIMINR At
XEp A, 6w, MEmIlpiR gy
W R E MR, R 6 RRAESIRN LRSS
Bl 4 fAfTE], [ 6(a) B9 IRARIR A 07 ol g s
BERERER TRRMRHREE M ENHE
REMIEIE; XHEE S0 AR AR A R AR
FrRE g AR B PR S5 TSI B SR G BT 7 | 2 Y,
B BB SRS T 7 e AR e — MR R RE I
Flintme s, & 6 JrasiRill, TierEm
SRERRSHR R AN, AEEIUREREY #
A R, & 4(b) HE 4(c) B HY i Ui E F
B RS =4 SR WAL AT AR th ST i 30
MRkl TR, SRR IRIMERAT R E E
R, 7 AEmT O REmE - B IRIUR

(b) fiifi; BRIEGHTIE] 50 ps
P 6 A% s TORSMIIAR A ICCD B A

=
1;1) ragi]|

(a) B, (b) #HA; EFaEBEZI AT
K7 O - EEETARAIURE ICCD By

FEREHE A, b FERFEmESHTEEAR, B
7(a) IR ERC AERE, HIITRKEEZ
KSR EXEESRBE 7(b) B8 B K.
B 7 B B T B R R A R ERE, B2
29T 7 AR AE PH AR R 18 W Y A DX S 2R 42,
FEAMCHEM AR ISR R B Bl (L B X FIE 7 i
PRI LIRS, RN EHET T 5 WLl L
B, S TR] B BE R, {ELR IR TR IR
s SIsMEN A, WRHEK, BRE 7(a) &
HERE - A58 TR RATURDRA S B "
Bam SR, JURMSH T HREE R B KE,
B 5(a) Brm R WRATREA AR Dok, B
M, B 47 ZERRY, BRI SRR S IR
MsEAT A BRI AR,

44 #

AXLERMOAFHGEREY: BREFRTF
PR AT O B o 1 XA R A Rl X PR L DR e 2
mHRE R AT HOA B B = 4EReYE, IR BRERS AR
RIREARA, MENRMSFEXKER TE - 45
Bl EAEEMT, TRELTERHTRERTE
AT B, PH AR R T e SRR UG B A0 2 R A
EMAPEESBRMET, E - ERIIREY
RN, STRM Z4ERHEE F RS IR A
BT A8 A BRI R,

£ % XM

[1] Pfender E. Thermal Plasma Technology: Where do we
Stand and Wher are we Going? Plasma Chemistry and
Plasma Processing, 1999, 19(1): 1-31

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

[3] Pan W X, Meng X, Li G, et al. Feasibility of Laminar
Plasma-Jet Hardening of Cast Iron Surface. Surface and
Coatings Technology, 2005, 197: 345-350

[4] Pan W X, Zhang W Hua, Zhang W Hong, et al. Genera-
tion of Long, Laminar Plasma Jets at Atmospheric Pres-
sure and Effects of Flow Turbulence. Plasma Chemistry
and Plasma Processing, 2001, 21(1): 23-35

[5) &%, WXE, AR BREE TN RRE S HEEN
. TEAYAZH, 2004, 25(3): 490-492

(6] Pan W X, Li T, Meng X, et al. Arc Root Attachment on
the Anode Surface of Arc Plasma Torch Observed with
a Novel Method. Chinese Physics Letters, 2005, 22(11):
2895-2898



