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Effect of Thermoelectric Leg Size and Mounting Conditions on

Mechanical Properties of Thermoelectric Modules
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Abstract: Aiming at the influence of the thermoelectric leg size on the overall thermal stress field of the module
in thermoelectric refrigeration modules, this paper takes the C-31106 thermoelectric refrigeration module as the
research object and establishes a thermoelectric-mechanical coupled multiphysics field model composed of 31 pairs
of thermocouples. Using the finite element simulation method, considering the existence of brazing layers and
introducing the Anand modified constitutive equation characterizing the viscoplastic material, the thermoelectric
model under three mounting conditions is established, and the influence laws of the height and the cross—section
side length of thermoelectric legs on the temperature field and mechanical properties of the thermoelectric module
under different currents are analyzed. The results show that when the thermoelectric leg is at the optimal height, the

larger the cross—section side length of the thermoelectric leg is (within a given range) , the more favorable it is to
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improve the mechanical reliability of the thermoelectric module. When the operating current is 2.6 A and the cross—

section side length is increased from 0.99 mm to 1.09 mm, the maximum von Mises stresses at the hot and cold sides

are reduced by 74.67% and 22.60%, respectively. The mechanical reliability of the thermoelectric module can be

improved by using fixed constraints and mechanical press—fit mounting for the cold and hot sides of the module,

respectively. The maximum von Mises stresses on the hot and cold sides of the module are reduced by 48.76% and

74.02% , respectively, compared with the fixed restraints on both sides.

Key words : thermoelectric refrigeration ; refrigerators ; mounting conditions ; viscoplastic materials ; thermal elec-

trical mechanical coupling;finite element method
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Fig.1 Thermoelectric refrigeration module
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different grid numbers

TEAHR 2 AT U TAR LR TR/, R AT
2R 8= P N i i R o 1 S 5 T = S S A 51
AT AR L T, 25 °CL KR 1, 28
2.8 A, OXF I A S B il 2 B Q08 5.802 W5 i A5 Y
T, 4 50 °C, 1, 29k 2.8 AR, XF R A BEE i ¥4 & Q0
6.308 W. X HL 3R 4 W1, 25 T, 43331k 25 “CH150 “CH,
HAHRZE RS LI A5 AR L, 122553 51 R 1.66% Fil
1.44% , Ut FH AT PR OO ) 8 40 Ty AR 40012 60 A R S B
SERIa A T 00

x4 C-31106 BUBREEIR S H

Tab.4 Main parameters of C—31106 thermoelectric module
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Fig.4 The relationship between cooling capacity and current
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