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CAE Simulation for Temperature Field of Lens of
Vehicle Lamp with Hot Plate Welding

LIU Hong' ,HU Wenhao' ,YANG Meng' ,ZHUANG Wenlong®

(1. College of Mechanical Engineering,Zhejiang University of Technology, Hangzhou 310014, China;
2. Zhejiang Tianchong Vehicles Lamp Group Co. ,Ltd. , Taizhou,Zhejiang 318027, China)

Abstract ; The inaccurate temperature control of hot-plate welding for plastic parts will affect the welding quality and

easily produce residual stress in the plastic parts, the research group conducted the temperature field of the hot plate

welding of lamp masks. Based on the ANSYS simulation platform, the temperature field simulation analysis was carried

out for the heat plate welding of the headlamp mask. By establishing a reasonable and effective temperature field

simulation model, the temperature field distribution after the welding of the hot plate was obtained, and the simulation

results were verified through experiments. Finally it is concluded that the simulation of hot plate welding of lamps masks

is feasible.
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Figure 1  Object and 3D model of lens
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Table 1 PMMA thermophysical parameters
i TFRAMK A €/ s HY

/€ (Wem™ - C™") (K- -kg!-C 1) (K-kg™)
0 0.214 1.279 0
20 0.220 1.359 32
40 0.230 1.439 68
60 0.231 1.518 107
80 0.240 1.598 151
100 0.242 1.669 197
130 0.330 1.786 274
160 0.330 1.903 359
200 0.330 2.059 486
230 0.330 2.176 591
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Figure 2 Process of phase transition from

solid to liquid enthalpy change curve
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Figure 3  Lens clamping
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Table 2 Lamp hot plate welding process

conditions for temperature field calculation
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Figure 4 Lamp welding temperature field distributions of heating process

and local amplification of heating rib
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Figure 5 Path along height of heating rib
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Figure 6 Temperature distributions along

height direction of heating rib
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NODAL SOLUTION
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Figure 7 Surface temperature distribution of heating rib during switching stage
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Figure 8 Lens temperature distribution of welding process and local amplification of heating rib

M 8 Fn] LAFE 31, AR 541 2% 1T A i K TH
55T PMMA PP SRR, (R 8 T A bR
BEARH (/N 2 AT 73 A £E 108 ~ 118 C Il T4
MRE o AESZ BV SHT R BT IR Z )5, BB 2 b
EHAE T BT A5 R o A 2 ) MR ] LA KT A - T
B RUEC & B 1A

FRESEINZ )G, TR 2 P AR A= =l
RS NTTR AN s N S R R f A P RN i
P LIV N AR . IXANE A S ~ 6 ming RN
I, IR B R 5 min, ¥ 2077 208 A AR . i i
ANSYS AR EI A S min 22 J5 193l B 70 A 4 ] 9
NS



(iR - i&it]

X AL F:FAESRRSZEEY CAE &M

<11 -

AN

g/ C

25.561 26.514 27.468  28.421 29.374
L]
26.038 26.991  27.944 28.897  29.850

WO @ FAE AR IR L 5T B BRI K
Figure 9 Lens temperature distribution of cooling process and

local amplification of heating rib
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Figure 10 Temperature distributions after

heating on surface of welded rib
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Figure 11  Temperature distributions of welded lens
MIEL LT BT LAFE B, AR 58 iU , AT S in A i i)
TR L2 0 139 °C o AE4)T ELAY IR R A fe
1 145 °C, HJ2 f i L DXIAR DN AR Y TRLEE 43 A1 40
(F#5% 19 )



