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Abstract

The focus of the resin unloading device was to 

create a mobile, low maintenance, cost 

effective and functional system that decreased 

the risk of accidents. The device decreased the 

waste experienced during unloading. 

Considering this, various aspects of the system 

were designed with the intention to reduce 

waste and increase the safety of unloading. 

These features not only helped create a safe 

work environment, but they added to the ability 

for the device to be used on various smaller 

particle flows. These features made the system 

more versatile for multiple industry applications. 

Introduction

Many resin and epoxy industry experts require 

the unloading of individual components into a 

reactor to create a mixture for producing glue. 

The standard for unloading varies from different 

manufacturing environments. In smaller 

manufacturing plants, the components are 

unloaded by dumping from shipping containers 

into reactors. The industry standard for spillage 

is around 5%. The goal of the unloading device 

is to provide a cost effective and mobile device 

that can be used to reduce the waste as well as 

save valuable floor space. The unloader must 

be capable of unloading 500 pounds of resin 

into the reactor under 10 minutes.

Methods and Materials

The system is comprised of a  steel frame, 

hopper, PVC, and an inline blower. The frame 

was designed to withstand a loading upwards 

of 550 pounds. The blower provides a flow rate 

of 800 cubic feet per minute capable of 

producing suspended flow. The hopper, a 55-

gallon drum, can hold the required 500 pounds. 

Results

Using FEA software, contour plots were 

created. Figure 2 shows that the stand and 

frame can withstand a loading of 550 pounds 

while only deflecting 0.00067 inches. Figure 3 

represents the flow stream vectors of the 

design. Due to pressure differences and 

abnormalities in the piping minor amounts of 

blowback up to the hopper were developed.

Discussion

After testing was performed in ANSYS it was 

concluded that the system was within the stress 

ranges. After simulating flow through 

SOLIDWORKS flow analysis, it can be 

determined that the resin transport system 

could move the particles through the device 

and up to the reactor. 

Conclusions

The compact, cost-effective resin unloading 

system allows for mobility and meets the 

industry standard unloading specifications. The 

systems allows manufacturers to unload resin 

into the reactor while reducing the amount of 

waste produced. The device can effectively be 

used in a manufacturing environment to aid in 

the process of creating glue. 
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