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Relationship between Region of Preferential Vaporization and Bath Convection in Ar Arc Plasma Melting

GuoWei He, Kuniyoshi Isun, Yasushi Sasaxi, Yoshiaki Kasmiwava and Kiyotaka MaTsuura

Synopsis

: In Ar arc plasma melting of metal button, metal vapor mainly generates at outer region of anode spot. To make clear

the relationship between the vaporization and the convection flow in bath, spectroscopic measurements were performed
for determining the space distribution of vapor pressure of metal. Then the convection flow in bath was determined
by motion of Y,0O; particles added to bath surface and EPMA analysis of cross sectional area.

There were two flows with different direction of motion in bath. They collided at about 7mm from central axis that

is at the same position of maximum vapor pressure.

Y.,O; particles were observed in the periphery owing to the

outward flow. In the center of bath, it is considered that the inward flow is driven by electro-magnetic force. This
flow carried the melt with high Ar content to the vaporization spot, and then an enhanced vaporization was operated

due to transition of the Ar in melt to gas phase.

Key words : Ar arc plasma melting ; enhanced vaporization ; convection ; EPMA.

1. #

B XATEBYNET LS, 77 X2 LIFMER
RETEBORKEIHKE 5, TOWMER S L (FHTHUL,
IR O BIE O RIEEP DO E I TR BRI AR
BREYT B EHVUREE B, —F, BT X=FIlIRAL
REBRATILT T X~ OB -EIEFE, BERMEL E 2%
fta€, 77 X=DMBEM DT T % 4 £ 2B LEOD
Hr, LI ->T, RO X=ERill 0 5 8k

SREAD=ZZLDMHIE T 7 X=EE&7 L2 E5T
é‘%’[’i) %,

S =D @ik, ST AvE—, BRI oW
HME, LU, B A= P oiEtE LB SR D1t
ZREL EXNBERL T, 77 X< /iKMERRETOSE %
DREA D=L HEMTH 5, FHONL, Ar-H,7"7 X<
220 T, H, Dl & IS A A L LI RBOEIZEF
B 2 12, BIRDTIE~I X 51, ArBho’ s X< R
FOT, AREEERNTRBECDOBELNARE L RT 55
VEES N, I X OH, A ADNRE) LRI b, HE
TOArF AL WEE L A OB L, 36, ®BLOD
LERIEDIEEAE R CID, Ar7’' 7 =T DRIEHRRD
BRI OIRMLBRLELZONE, LY T, 20

£ L BBAEROFT B L HFEZT 5 2 L D5,
DEBHECTHEA D =X L ORI R L EH
2605, KIFRIE, 77 X258/ AMERD Ry L
EREBACEH L, AR _EO SR AT
LR E, RBOBMT I X=EMR B B RIBELRDRE
HRLEMEERZ NOFRIZ D TR 24T 12,

2. RBRGE

EEARIOFEML, BITRERT — 2 77 X <GP
PO, FldAT v ABOMFEESRT, it King
BWONVYRBDHY, L6753 h—FT#ET 5 L5
IZk5>Twb, Fig. 1 b=FF LUV ROBERK ZRT,
AR 4 mmO X > 27" 2 7 kR % Hbn 5 145 O P §ERZ 2
T U7 b—F DR, AN IR 6mmTH b, b—FD
Wl & SURHR TR O BB 30mm I REE T A, EHIEArE
S RA={EEA A E LT, H&EIZ8000+10cm3/min—E & L
12,77 A= ERIZIATH 5, RAR P IBHMT A L &,
T—=2l8 5777 A=A R, SaFRTH 28, ik
ﬁkﬂ IR TRk & BILRTAB L 12Fe-5mass%MnA4&T

, ALFH s> # Table 1 (RS, IBBEIERZ 2 NOXHT
bA}ﬁi@%ﬁ&%@*ﬁﬁf(ﬁTéwgkm%br

75 X=T

P 9T H 8 HZ

T 9 9 FH11HZPL (Received on July 8, 1997 ; Accepted on Sep. 11, 1997)

*  LIBIE KT AV F — K 1P #F%+ > #— (Center for Advanced Research of Energy Technology, Hokkaido University, Kita 13-jo Nishi 8-

chome Kita-ku Sapporo 060)
* 2 LR 18 (Faculty of Engineering, Hokkaido University)

JI.



32

$% & $AVol. 84(1998)No. |

Water __l_—_l_f._'_'@
inlet — > — — ° Water
outlet
L Argon

Inlet
Water — 1 Water
inlet 7™ —— S outlet

] Cathode

Torch nozzle

Metal bead

Water— cooled
Cu crucible

e

Fig. 1. Schematic diagram of torch and crucible.

Table 1. Chemical analysis of samples.

C% Si% Mn% P% S% Oppm
Pure iron 0.002 0.001 0001 0.001 0.001
Fe-Smass%Mn <0.003 0.03 534  0.003 <0.003 79
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Fig. 2. Distributions of metallic vapor pressure in

plasma melting of Fe and Fe-Mn alloy.
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Fig. 3. An assumed mechanism of enhanced vapori-
zation in Ar plasma button melting.
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Fig. 5. Variations of Mn concentration at linel, 2
and 3 in cross section of Fe-Mn alloy sample
after 30 minutes melting.
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