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Schweitzer Engineering Laboratories (SEL) is currently 3D printing resin molds for polymer injection This work is sponsored by Schweitzer
molding which have large thermal gradients due to low thermal conductivity of the mold material. Engineering Laboratories, Lewiston, ID

One additive being investigated as a potential route to improve mold life in FormLabs Rigid10k 3D
printing resin is boron nitride due to its high thermal conductivity. The goal is to find an optimal

volume fraction of boron nitride to add to the resin to increase the thermal conductivity while not S E
sacrificing mechanical properties or harming the UV curing process.
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that involves a vat of thermosetting resin that cures with UV light onto o Volume Percent of Boron Nitride (vol %)
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and completes the curing [3]. Printing was conducted using a FormLabs Tradeoff plot of mean ultimate tensile strength versus BN volume

An increase in thermal conductivity is observed with increasing
volume fractions of BN. The lowest volume fraction that satisfies the
goal of increasing the thermal conductivity by 15% is the 1.0 vol %
BN formulation.

percent. There is a decrease in UTS as more BN is in the mixture,

Form 3 printer. A FlackTek high-speed mixer was used to disperse the
possibly due to side effects in curing of the Rigid10K.

BN particles into the Rigid10k resin. The novel formulations with
adjusted BN volume fractions were added directly to the tank of the
printer and not to the cartridge to prevent contaminating the tubing of the

printer with BN particles. Volume % 0 0.5 1 2 3
BN
Thermal
Conductivity 0.418 0.459 0.562 0.591 0.568
[W/mK]

Printing layout of heat
transfer slabs and
tensile test dog bones

Measured thermal conductivity values. The literature value for

Rigid10k is 0.621 W/mK, so this suggests that there is some error in Mold Core Full Mold System
the heat transfer testing experiment [1].

Injection molding mold schematic for printing out of BN resin to
produce “Purdue P” shapes out of polycarbonate. The final test is to
print a full mold with the most promising BN formulation that meets all
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The completion of a one sample t-test on the difference in means

between the pure and BN containing specimens was carried out. [1] Rigid 10K Short-run injection molds and inserts Heat resistant and fluid
This shows that the addition of BN to Rigid10k has a significant exposed components, jigs, and fixtures Simulates stiffness of glass and fiber-
effect on the thermal conductivity of the material at the a=0.05 filled thermoplastics Aerodynamic test models. (2022). https://formlabs
level. A Wilcoxon signed rank test was then completed on the media.formlabs.com/datasheets/2001479- TDS-ENUS-0.pdf
Tensile Testing: diff This | tric test that bust th [2] Boron Nitride Thermal Management. (2022). Kennametal.com.
. . | erencgs. IS IS @ hon-parame r'_C estthat s more robust than a https://catalogs.kennametal.com/infrastructure/Boron-Nitride-Thermal-
Printed dog bone samples were tensile tested on an MTESTQuattro t-test as it does not assume normality. The result was that the Management/1/
load frame accordlng to ASTIV! D638 for Qlastlc tensile testing. The pull addition of BN to Rigid10k has a significant effect on the thermal [3] SLA 3D Printing: How It Works and When to Use It | Stratasys. (2026, March
rate was 0.1 mm/min. The ultimate tensile strength (UTS) of each conductivity of the material at the a=0.05 level. 30). Stratasys.com. https://www.stratasys.com/en/resources/blog/sla-3d-
sample was measured and was compared to the baseline prints. printing/
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