VYR % r @ B (1969) B2 B

ﬁﬁ%ﬁf? 7W%KkH6A$@ &ﬁmﬁﬁmomf
CHFEE WTT E) e Y- T § )
P C ARFEEE - gk o £ %EE%“*

~Bekh'alvi‘o’r of Alloymg Elements and Reacting Time in
Consumable-Electrode Arc-Melting.
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© Synopsis: . : . : . .
i Since consumable-electrode arc- -melting is . carried out at a high temperature in vacuum, -
., ~some alloying elements of high vapor-pressure should evaporate in this method. In many
~meltings the Mn content is decreased clearly, but the contents of Cu and Sn, which show a high
vapor- pressure next to Mn, is not decreased noticeably. Analyses of adhered substances on
.the wall of a crumble make clear that the Cu and Sn also evaporate, elements remelt into
molten pool as the melting proceeds is ascertained by pulling-down and a pulling-down arc-
melting shows that the evaporated elements remelt into molten pool as the melting process

goes on. It should be one reason for that Cu and Sn is not decreased noticeably.
Durations of molten state under varlous melting conditions calculated from the shapes of
molten pools are found to be rather short. Therefore the molten metal shall be solidified

before various reactions will have completed. '
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"~ Photo. 1. Adhered substances on the inside -
wall of a copper crucible as seen from the
‘top side after the ingot has been taken off.

~ X2'5 (4/5)

Table 1. Analyses of adhered substénces on
to the inside wall of a cr»ucible.

Composition(%) l
\\\\\\‘\\\\\\\\; Mn ‘ Ca | s
- Classification N —
Adhered substance 26°18 3°24 0°57
Electrode 0°53 0°25 0-042-
" Ingot 031 | 0°24 |  0°030
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Fig. 1. Principle of
pulling-down consuma-
ble electrode arc-melt—
ing method.
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Table 2. Segregation test of a carbon steel SS-41 ingot melted by pulling down °
consumable-electrode arc-melting method in vacuum, (10~3mmHg)

_Composition ,
- (%) : Al
¢ C Mn Si P S Cu Sn Ni Cr N (o}
Sol. |[Insol.
Classification , Al Al
Electrode o-16 | 0°55 | 0°25 | 0-018| 0°040| 027 | 0-042<0*10/<0" 10| 0+007| 0°005/0°0047/0° 0043
: "1 lo°16 | 031 | 0°22 | 0°016] 0°035| 0°22 | 0*032{<<0*10/<0"10; 0*007| 0*001
f*ﬂg;g?ﬂted "2 | 016|029 | 0°25 | 0°016] 07033} 0°24 | 0*029| 7 # | 0008/ 0°002
‘ 3 | 0°16 | 033 | 022 | 0°015| 0°035| 0°24 | 0°032] 7 # | 0°007| 0°002/0°0046/0°0032:
I 12| 4 |0°16|0°32|0°25 | 0°016| 0°035| 0°26 0°032| 7 # | 0°008| 0°002
280 34 | 5 |0°15|0%41 | 0°23 | 0°014] 07033 0°26 | 0-036| 7 # | 0°007| 0*004
56 | ¢ |0°14|0°44 | 0°26 | 0°016| 0°034) 0*25 | 0°033) 7 # | 0-008| 0*002
l 78| 7 1017 | 0740 | 0°23 | 0°016| 07038 0726 | 0036 7 # | 0%008| 0°002
130§ —| 8 |0°16 | 0°41 | 0°24 | 0°016] 0°039| 026 |'0°036| 7 # | 0°008| 0*002
Average 0°16 | 0°36 | 0*24. | 0°016 o-035§o-25 0°033|<0° 10/<0* 10{ 0*007| 0*002/0*0046(0*0032 .
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Table 3.  Segregation test of a carbon sfeel SS-41 ingot melted by pulling down
consumable-electrode arc-melting method in vacuum (10-'mmHg).

. Composition ' e ’ ; ‘ Al 7
C |Mn | Si P S | Cu|Sn | Ni | Cr |gzrof N | O
Classification ' ‘ Al | Al , ‘
' Electrode . 0°15 | 052 | 0°24 | 0-018| 0°042] 0°24 | 0°043|<0*10|<0* 10| 0*009| 0*004(0* 0055070042
1 | 015 | 0°34 | 0+23 | 0°017| 0°039) 0*21 | 0*034/<0*10]<0* 10| 0*009 0*001
2 [0°17 | 035 | 0°23 | 0-018| 0°041] 0°20 | 0°037| 7 # | 0008 0°001 .
L 3.]0%16 | 0°37 | 0°23 | 0*017] 0°041] 0*21 | 0*035 7 # | 0°008| 0°002/0*0051(0*0035
I 2| 4 |ov15|0°37 | 0°23 | 0°017] 0°039 0°21 | 0°034| # | # |0°007| 0°002 =
3 4 5 |0%16 | 038 | 0°23 | 0°017| 0*041| 0°22 | 0°037] # # | 0*007| 0°003
o 5 6 6 |0°16 ( 0°40 | 0°23 | 0°018| 0°040| 0°23 | 07039 # # | 0°008| 0*002
l 78 7- 10°17 ] 0°44 | 0°23 | 0*017] 0°043| 0°23 | 0°039] 7# 7 | 0°007| 0*001
——]6—13055——)] 8 |0°16| 045 | 0°24 | 0°017| 0*044| 024 | 0°035| # | # -| 0*008| 0°C02
Average 0°16 | 0°39 | 0723 | 0°017| 0*041| 0°23 | 0*036|<0*10|<0*10| 0*008| 0*002/0*0051{0*0035 4
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Table 4. v
on the melting factors.
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g 780mmHg 50mmHg 50mmHg .

g argon gas argon gas argon gas

= 40V, 1620A 35V, 1600A 35V, 1850A

= (64kV A) (56kVA) (65kV A)
10-'mmHg 10-3mmHg 10-*mmHg

- Vacuum Vacuum Vacuum
24V, 1600A 22V, 1600A 26°5V, 2450A
(38'5kV A) (35'2kVA) (65kVA) -
Fig. 4. Shapes of molten pool of SS-41 steel

as melted by consumable-electrode arc
method under various conditions.
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Effect of conditiohs for consumable electrode arc melting

v . Atmosphere| Argon gas Argon gas Vacuum Vacuum
: (780 mmHg) (50mmHg) (10 *mmHg) (10~ 3*mmHg
i 10V, 1620Al35V, 1600A]35V, 1850A] 24V, 1600A 2V, 1600A| 2615V
Melting factors - 65KV A 56k VA 65k VA 38*5kVA 35°2kVA 65k V A
Falhng down speed of . . ) .
‘electrode I (mm /mn) 17°2 13 18*9 10 9 189
Melting speed W (g /mn)| 1020 850 1150 660 590 1150
Forming speed of ingot
% (mm /mn) 112 56 , 94 47 35 298
Average time of molten . e . . . .
state "% (mn) 6%9 4'0 44 31 2°2 5°1

* Electric. power for melting, crucible diameter 130mm §, electrode diameter 80mm §
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