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Abstract: We proposed a new type arc cutting process with the DC-pulsed power supply using

a GHTA (Gas Hollow Tungsten Arc) for space application. The arc cutting mechanism was

clarified by the observation of the cutting situation in vacuum. The effect of the cutting parameters

on the cutting form was investigated by the pure aluminum cutting experiments. The optimum

cutting parameters for 2 mm plate thickness aluminum cutting were decided from the experimental

results.
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Fig. 1 Experimental apparatus for GHTA cutting
experiment in vacuum
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Fig.2 Dimensions of workpiece
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Table 1 Basic cutting parameters

Pulsed current Ip 200 A

Base current Ig 30 A

Pulse width Wp 30 %

Pulse frequency Fp 3 Hz

Argon flow rate Qur Pure at 4 £/min

Cutting electrode 2%La,0; - tungsten

Electrode outer diameter D 4 mm
Electrode inner diameter d 2 mm
Electrode gap Hg 3 mm
Cutting speed v 6 mm/s
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Fig. 3 Cutting current waveform and situation

by DC-pulsed GTAW machine
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Fig. 4 Cutting form due to
basic cutting parameters

This document is provided by JAXA.



3.2 YIKinNIx—YHAEER EBANROEE)

AIFFETIX, THED ST X =8 DB OV T D
HxfToTWw3, 22T, HEEokzwy, &
MENEE d DFBIZ O VLTI R 3,

Fig. 5 \CEMNREZ 2L S 8550 UIKHR D
ELERT. (d=2 mm DFERIT Figd 22 % 7=,
Fig. 6 (2P0l w, BEHERA s OBfRZ T,
GHTA YW, 7LV A AEKENIE LI 7L
IV ADIHRDOHE L RESZITSE, ko7, K
FERTIX, BN Z LT, H ol A
HHE TG A=Y DHAPHICEL {25 & I ITF%E
L 7. Fig6 & W EMNEI/NE L BBicon, YK
W, BUERAE E DISNE RS, g, BERNE
PN B2 LT, PV VA ADIENZ &
n, fluEEEo7—I7BRonskbEEILION
3, T—UEENEE DI IR, Fig. 7 IR L ke
YIWi 89 X —FFEDEMNELE d=2mm & d=0.5 mm
DT =R S bHERTE S

d=0.5 mm (QA,=0.25 €/min) ‘ d=1 mm (Qx=1 £/min)

Top view

BbDTH S, BEdWi o 2 —yEHERICE
W, UIMIERBIC KR E R E LR L7 LTV AR
HEOHE IO OWTRTHRRS,

Table 2 Initial cutting parameters

Pulsed current Ip 210 A (Max.)
Base current Iy 30 A

Pulse width Wp 30 %

Pulse frequency Fp 80 Hz

Argon flow rate Q,, | Pure at 2.5 £/min

Cutting electrode 2%La,0; - tungsten

Electrode outer diameter D 4 mm
Electrode inner diameter d 0.5 mm (Min.)
Electrode gap Hy 2 mm

Cutting speed v 8.3 mm/s
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Fig. 8 Cutting form due to

inital cutting parameters
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Table 3 Optimum cutting parameters

Pulsed current Ip 210 A (Max.)
Base current Bp 4A

Pulse width Wp 29 %

Pulse frequency Fp 200 Hz

Argon flow rate Qur Pure at 2.0 £/min

Cutting electrode 2%La,0; - tungsten

Electrode outer diameter D 4 mm
Electrode inner diameter d 0.5 mm (Min.)
Electrode gap Hy 0.5 mm

6.6 mm/s

Cutting speed v

Fig.9 Effect of Argon flow rate on cutting form 27
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