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Fig. 1 Sensing system with two— color thermal images for weld temperature field
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Fig.2 Distribution of each regions and whole field for weld temperature field
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Fig. 3 Double ellipsoidal Gaussian distribution model of heat source
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Table 1 Theoretical calculation and condition of real— time measurement
Welding condition Parameters Computed condition Parameters
Weldment Mild steel (60X 150X 2mm*) Fluid density 7. 68/ em?
Protective atmosphere Ar (0. 5m3/ h) Themal diffusivity 0. 08cm?%/s
Welding voltage 12V Temperature conductivity 0
Welding current 60A Specific heat 0.679) (g. ©
Welding speed Smm/s Themal conductivity 0.377)/ Cem. s. 'O
Electrode Tungsten (®2. Smm) Themal efficiency 0.75
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Fig.4 Comparison of temperature field distribution for various sources and practical results



4 Z R IR ke WY = 4 5 B 7 AL AR 229

4. () () 4(a),

, . 5(a).(b)

1500 1500 p
1450 [ - Double Ellipse 1450 4'//:\
1400 | -4 Gassian 1400 S SN
1350 | @ Lineali \ 1350 \
. —+ Aclua N
1300 x 1300 Ny
X 1250 | S 1250
=~ 1200 F 1200
1150 F i\ 1150 - Double Ellip:
1100 b 1100 —&- Gassian
1 @ Linear
1050 ) ; ) ) ) ) ) | 18(5)8 —+— Actual .
34 36 38 4042 44 46 48 50 52 -3 8 ~3~ 22_14 0602118 2.6
X /mm Y /mm
(a) Longitudinal section(y = 0) (b) Horizontal section( x = 46)

5

Fig.5 Longitudinal and horizontal section distribution of temperature field for three heat source models
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Fig.6 Wed temperature field distribution and expanded distribution of longitudinal and horizontal section
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Fig.7 Distribution of 3D temperature field
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Table 2 Data of welding current and voltage
No. 1 2 3 4 5 6 7 8
Welding current/A 152.5 162.5 172.5 175.0 180 190 200 205
Welding voltage/ V 14.0 15.2 15.2 16.0 16.0 16.0 16. 8 16. 8
Whole pow er/ W 2135 2470 2622 2800 2880 3040 3360 3444
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3D Simulation of Computer for Weld Temperature Field Based on 2D Measurement

Zhang Hua
(Nanchang University )

Pan Jiluan

(Tsinghua University )

Abstracts Real—time measuring system for weld temperature field is developed by colorimetric method
using ICCD images and 2D temperature field distribution is achieved quickly by using the system. For
TIG welding of thin plate on mild steel, various sources analytical models is verified by the 2D measured
results. The 2D computed temperature by using heat source model of double ellipsoidal Gaussian distribu-
tion gives best agreement with the measured value. Wider range temperature and 3D temperature field
distribution is on-line simulated by using the 3D temperature field numerical computed heat source model
of double ellipsoidal Gaussian distribution and the measured 2D temperature field distribution as the
boundary condition The agreement between the theoretically simulated and experimentally measured weld
width is shown excellently .

Key words two— color measuring temperature, weld temperature field, ICCD, simulation of computer
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