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Development of 3D printer heating block using clad plate
material
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RUSiclelll 1n this study, the design analysis and the explosion welding were made into a clad sheet by
the convergence method in order to solve the problem of heat transfer to the guide due to the heating of
the 3D printer heating block. The shear strength of the clad plate material was tested and the results were
analyzed by thermal analysis, thermal conductivity and thermal imaging. The following conclusions were
obtained. 3D modeling of the heating block made of copper and titanium clad plate material The thermal
analysis showed that the surface temperature of the filament guide area was lower than the heating block
surface temperature. The average shear strength of copper and titanium clad plate material was measured
and the average value of 195.6MPa was obtained. The thermal conductivity of the heating block made of
copper and titanium clad plate material was measured three times and the average value was 6252 W /
m - K. The surface temperature of the heating block made of copper and titanium clad plate material was
measured by a thermal imaging camera at a maximum of 107.3C and 183.2C at the filament guide.
The temperature distribution was 89C lower than that of the existing filament.
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[Fig. 2] 3D modeling and element mesh of heating block
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[Fig. 3] Manufacturing flow chart

2.4 A

B AGA AREE AEE FHEO R ATy
72 (C1100)¢} EFolBHE(B265-1) AH&-8FATE Table 1
of Agdell AHE Azl ek 2715 HeERHATh

]

A )

=
b4
rl

<Table 1> Specification of the materials used in the

experiment.
) Length x Width Thickness
Materials
(mm) (mm)
Cu(C1100) 650 x 650 11
Ti(B265-1) 650 x 650 11
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[Fig. 4] The configuration of the clad materials
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[Fig. 5] Drawings of shear strength specimen
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[Fig. 7] Temperature distribution when max 260C at times
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[Fig. 8] Sear strength of clad materials in this study
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<Table 2> Result of thermal conductivity test
Density Specific Thermgl Therma!
No. (glom) heat diffusivity conductivity
(JfgK) (mmt/s) (W/mK)
1 6.872 0.500 18.28 6243
2 6.872 0.509 1833 62.62
3 6.872 0492 1829 82.49
Average 6.872 0.50 18.30 62.52
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[Fig. 9] Thermal conductivity of clad materials in this
study
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[Fig. 10] Thermal analysis of heating block made of
aluminum material
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[Fig. 11] Thermal analysis of heating block made of
clad plate material
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