OPTIMIZED RIFLESCOPE MOUNT DEVELOPMENT

EXPO

engineering A design

OBJECTIVE

The primary goal of this project was to investigate, design, and fabricate an optimal design for the Nightforce Ultramount riflescope mount, and provide a
reliable simulation method for analyzing future Nightforce products. Optimality of the mount was defined by three major components: being lightweight
(<3.69 0z), being as strong or stronger than the current model (must survive 10,000 rounds fired on the mounted rifle), and being relatively cost effective to
produce. To pursue the goals laid out by our sponsor, a two-component methodology was pursued. First, a force simulation acting on the mount backed up by
live fire data and a comprehensive math model were used to pinpoint high stress regions within the Ultramount and optimize the geometry. This simulation
was used to create several designs, which were 3D printed and validated using displacement test methods via hanging weights. Second, an investigation
into better materials for Ultramount fabrication was conducted to compliment the new designs. Combining mechanical design, simulation, and material
selection aspects, an ideal riflescope mount could be fabricated.
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From startto finish the optimization of the rifle scope was a difficult challenge, thatthe team met head on. Through live fire testing and
research we have found thattypical rifle shot accelerations lie at the peak around 150-210 G. To optimize the rifle scope mount our

calculations showed thatapplying 137, 126, 93 pounds force in the X,Y,Z axes created the most accurate simulation. This yielded the peak «James Zillinger - MSE -
stressesseen in the final design. In most cases a design team chooses strength or weight. Our team has produced models that stand outin . Troy, ID

both categories. A detailed analysis of material choices as seen in the material design section were identified as suitable replacements for the « Material Selection and Acquisition
currentaluminum 7075. To accompany these models a streamlined procedure was developed to repeatthis process on any new model of rifle «Jacob Weber - ME
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