HE3] EH=2& Special Issue of the Society of Naval Architects of Korea
9 2 pp. 126-132, September 2008

A-MA BEIAS 0|28 FEC S4

A Study on Thermal Cutting using Hydrogen—-0Oxygen Mixed Gas
Nam In Kim'*, Yong Won Jang"* and Jeong Soo Lee"
Hanjin Heavy Industries & Construction Co., LTD."
Abstract

Cutting procedures whose qualities are determined by various variables largely influences
shipbuilding productivity. Particularly, defects in cutting shapes and cutting surface results
in delay of the post shipbuilding stages such as welding and assemblage process.
Because cutting procedures are influenced by various numbers of requirements according
to the plate thickness, cutting precision can be maintained when the cutting conditions are
appropriate. Existing cutting procedures utilize fossil fuels such as propane or ethylene as
the main fuel component. Especially, when fossil fuel is applied to thick plate cutting, this
process gives relatively slow cutting speed and generates large quantities of harmful
polluting fumes. Recently, hydrogen—-oxygen mixed gas generated by electrically
dissociating water into Hydrogen and oxygen components is welcomed as an alternative
fuel source. Also recent results report that alternative cutting fuel improves the cutting
qualities and speed. This paper presents that cutting characteristics and optimum cutting
condition of hydrogen—oxygen mixed gas.

#Keywords: Hydrogen—oxygen mixed gas (¢i—&ﬁ S&IA ) Propane gas (Z2& JIA),
Ethylene gas(Oll€&ll JtA), Optimum cutting condition
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Fig.1 Generation of hydrogen—oxygen mixed gas
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(d) (e) (f)

(a) Correct cut  (b) For slow cutting speed
(c) For fast cutting speed

(d) For insufficient preheating

{e) Preheat flames too High above the work
(f) Preheat flames too close to the work

Fig. 3 Cutting surface with varying parameter

Table 1 The perpendicularity or angularity
tolerance and the melting of the top edge (ISO
9013)

Perpendicularity Cut
Range of angularity thickness, a &g [mn]
tolerance, u [mm] [mm]
1 0.05 + 0.003a <3 0.1a
2 0.15+0.007a >3<6 0.3
3 0.4+0.01a >6 <10 0.3
4 0.8 + 0.02a >10 £20 1
5 1.2 + 0.035a >20 <40 1.5
>40 <100 2
Vaa
N >100 =150 3
>150 <200 5
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Fig. 4 Cutting surface at various cutting speeds
for hydrogen—-oxygen mixed gas

(a) 300 mm/min  (b) 350 mm/min {c) 400 mm/min

(d) 450 mm/min (e) 500 mm/min
Fig. 5 Cutting surface at various cutting speeds

for ethylene gas
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Table 2 Vertical cutting condition of mixed gas

P Tip
3 5T L S PT 4
12 600 #2
18 500 | 10 #2
32 480 15 #3
8.0 12| o
40 PO 10 450 #3
621 1.4
60 380 #3
15
75 350 ~ #4
20
80 280 #4

T: material thickness(ma}, P: pressure (kg f/on}

O: oxygen gas, M: hydrogen—oxygen mixed gas
£: ethylene gas. L: length of tip to specimen(mm)

S: cutting speed{m/min), PT: preheating time(sec)
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Table 3 Welding conditions (FCAW)

Pass Current | Voltage Speeq Heat input
[A] vl [em/min] | [KJ/em]

1 230 27 10.6 35

2 260 35 17.6 35

3 300 35 18.2 35
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