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Development of the high performance digital calorimeter to measure

the melting efficiency of arc welding

2N, LFFY, G, 24

* RPN B

LA T2 AN 2T

* FSE VA S AT
e gy E(F)
ok BANER AR FEE A2 2FEHF, pnwcho@pknu.ackr

1. A =

TIGEH A otV Ee B2d AFozy
H ol2E 53 2 Hud Agdo. L34
T EAE FHAHT Aol Foz LFAIIE R
o] 83l AT TIGEH FANA 7 o=
Ao} ¥ SH{E&EE Q8 ¥ ¢ nE=EE
THED, e LFELE U8 FAF WFo] W
A3te BAZ A0 719 ZEEvye &
q71 €93 olmde FEo] YA PolA
otaa &) Hog ol 4T/ fle o=
Held,

gt £ dAFoMe 245 UAd g2y
HE /M3l o288y 488 S ) §¥
Holil FE&HoF ZAI}Ee AL 11 EFo=
vk =% AL ZdvEHe 3y Ay
golAe AH TIGEHAA AFe otzzdolq

8 olafE8 ¢ §§ELL EAEY Giedts
o] Ay AAe} vim @3

2. 49 Al ¢ Wy
21 A3 A8
£ HAYdAME  F40x8ol100xF A9.5mm2)
STS 304 plate$} ol bead on plate®d3t ¥} o]
ARE Z2dEY Cu B &% Zo|
80mme] &H& 4t AFL 032 2%Th W
£ AR
22 49 W
Fig. 1& ZZeEvE EAZE vehd RHo)
o WE F%Y Ind Outd) T-type FANE
&3l 22 & ST exE 2EEYE

3 A A= (TMS-6000)0.2 =AY, 0CAN
60C7HA 69AE Yol Calibrationdt { ot

F&o] &9 Mild steeld HL&EAA 70T
2 3087 #A%8g 71dE Mild  steel$
Calorimeterd] 23 calorie® &334t}

£ AR, AL HILHEYHH A2d
(WTM-2000N)e. 8 &3 3%t

£4 % Aug Z=dHY F4& 2t
ZdyH Uiz 433 459 ¥347) 52
a1, Y5 dol Agso] AlHo] YZed

¥ater drm‘ri ot

— 5 )

Fig. 1 Schematic of calorimeter
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Table 1 Welding condition

Power source Inverter AC/DC TIG
Welding speed 7 cm/min
Shield gas Ar 100%, 15.2 /min
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Table 2 Welding condition for experiment

Exp. Set current Arc length(La)
Exp.A Omm
50, 100, 150, 200A
Exp.B 3mm
Exp.C 150A 2, 3, 4mm
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Heat of arc = Machine output
~ heat loss of welding circuit —————— 1
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Fig. 2 Effect of set current on the resistance of
welding circuit
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Fig. 3 Effect of set current on the heat of arc and the heat
loss of welding circuit
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. Heat input to base metal
Arc efficiency n,, = P -

-—(2)

Machine output
Heat input to base metal
Heat of Arc o
Heat of arc = Machine output— Heat loss of welding circuit
Heat to melt ()
Heat input to base metal

Arc efficiencyn, = --(3)

Melting efficiency =
o 714, Heat to melt = (weld metal volume x 8720)/cc)
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(a) 50A-3mm (WM section : Omm?2)
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{b) 100A-3mm (WM section :

sl

{c) 150A-3mm (WM section
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(d) 200A-3mm (WM section :

Fig. 4 Bead appearance and macro section with various
current
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Fig. 5 Effect of set current on the arc efficiency
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Fig. 6 Effect of set current on the melting efficiency

33 88 &20| o|xl= o329
o
Fig. 7& HAAF 150AdA of=zdo] 2, 3
4mmY W H=Q#E ¥ dde yeld Aot
ol=ZZdo|7t ZA¥FE FI 2L HE=E 4
3o}, Fig. 82 o=z dold] @& olaHLE JE
W AHolgh, olzZolrt 2, 3, dmm Y W nue
0622 A3}, nat FA3Y}). Fig. 9= o}
Aol R LFEES YEd Aot o=
2ol 2, 3, 4mm¥Y W £FEELL 0122, 0.119,
01172 ZA39 Y

(@) 150A-2mm (WM section : 13.77mm)

(b) 150A-3mm (WM section : 15.43mm?)

(c) 150A-4mm (WM section : 15.71mm°)

Fig. 7 Bead appearance and macro section
with various arc length
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Fig. 8 Effect of arc length on arc efficiency
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Fig. 9 Effect of arc length on melting efficiency
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