RhinoCAM Helps Prepare Future
Shipbuilders at IYRS School of
Technology & Trades in Newport, RI!
IYRS School of Technology & Trades is a non-profit, post-secondary
experiential learning school located in Newport, Rhode Island. The
school offers education & training programs for craftspeople, artists,
fixers, technicians, thinkers, problem-solvers, and creatives! The
school is set on Aquidneck Island in Newport, RI where its yacht-filled
harbor hosted the America’s Cup, a renowned annual sailing regatta,
for many years. The school’s alumni are rapidly employed into the local
shipbuilding industry which helps make Newport one the most popular
lifestyle and tourist destinations on the New England sea coast.

Be sure to check out the video below of IYRS alumni help to
restore The Mayflower II at Mystic Seaport in Mystic, CT.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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IYRS School of Technology & Trades was originally founded on the boatbuilding restoration program. A 20-month
program to master the craft and fundamentals of restoring, building, and finishing classic wooden yachts. Students build a
beetle cat sailboat the first year and then come back the second year and learn boat building restoration. The school has
recently added three additional programs, Composites Technology, Marine Systems, and Digital Modeling & Fabrication.

Composites Technology
Kelsey Britton is the Composites Technology program manager and instructor at IYRS School of Technology & Trades
and considers shipbuilding to be more a way of life than a job! Her mother taught Kelsey how to sail as a child. Her
brother is a ferry boat captain in New London, CT and her father is a career marine mechanic and manager. Kelsey
started her career in hospitality, doing everything from bussing tables to managing entire restaurants. Soon however, the
love of the boat building trade urged her back home where she enrolled and excelled in the school’s yacht restoration
program. Kelsey made such a positive impression on the staff that in no short order she was offered and accepted a fulltime position to teach at the school she loves!

Want to see how RhinoCAM can help you? Click Here to download a demo!
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“The marine industry and shipbuilding specifically is more a lifestyle than a
job. I love what I do - teaching others how to find that passion and help them
move forward in life and hopefully continue and work in the marine industry!”
Kelsey Britton, Program Manager & Instructor
IYRS School of Technology & Trades, Newport, RI

We recently sat down with Kelsey to discuss her use of RhinoCAM as part of her curriculum in her Composites
Technology class. Kelsey says that she uses many of the articles on the MecSoft Tech Blog to learn and teach her
students how to be proficient in RhinoCAM. Kelsey likes how RhinoCAM’s user interface pop-ups helpful information
about the various machining parameters and specifically mentions MecSoft’s technical support as a key part of her
classes success. Here are two student projects recently completed in Kelsey’s class with the help of RhinoCAM.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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The Bicycle Helmet Project
In this project, IYRS School of Technology & Trades student Wyatt Jeffries manufactures a bicycle helmet using
composite technology materials and techniques. The helmet design was loaded into Rhino 3D where the surfaces were
used to design mold cavities. The mold was then used to create the composite fiberglass lay-up of the outer shell. It was
also used as a fixture to machine the helmet’s foam inserts. The 3D model of the helmet is shown in Rhino below.

The 3D surface model of the bicycle helmet is shown in the Rhino 3D modeling program.
The design consists of an outer shell and an inner foam insert.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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“We chose to teach Rhino 3D to our students because of its dominance in the
marine industry. RhinoCAM was a natural extension of that decision and
honestly I love our RhinoCAM! I like the fact that its surface based. I can do
just about anything with it. Also, the articles on the MecSoft Blog have been
very helpful for setting up my curriculum. Every semester I feel that MecSoft
supplies more ways to access support and that is huge for me.”
Kelsey Britton, Program Manager & Instructor
IYRS School of Technology & Trades, Newport, RI

For this project right and left mold halves of the outer helmet shell were designed in Rhino using surfaces extracted from
the original 3D CAD model. Only the outer shell needs to be represented by the cavity. Shown below is the right side
mold cavity block. After the cavity block design is completed, RhinoCAM is used to create the toolpath strategies and the
G-Code needed for the Fagor 8055 controller on the school’s Freedom Patriot 3 Axis CNC router.
In the left side image below we see the right half cavity mold. The four locators indicate which face is mated with the left
side cavity. In the right side image we see a 2½ Axis Facing operation to level the parting plane and a 3 Axis pocketing
operation for the four locators.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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(Left) The Rhino model of the right side cavity block mold is shown. (Right) We see the
cavity block cut material simulation and in-process stock displayed in RhinoCAM. The
parting plane and 4 locators are shown.

Machining the Cavities with RhinoCAM
In the left side image below we see the cut material simulation and in-process stock results of a 3 Axis Horizontal
Roughing toolpath strategy also referred to as Z-Level Roughing. Using a 12.7 mm diameter flat end millI, this strategy is
used to clear out material from the cavity. Cutting parameters include a 0.6 mm stock allowance, an Offset cut pattern
and a Mixed cut direction. The cutting tool works its way out from the center of the cavity at a 40% stepover distance.
Each cut level begins with a 10 degree path entry and removes material at a depth of 50% of the cutting tool diameter.
Arc fitting in each XY plane is also performed to maximize surface finish and accuracy.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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(Top Left) We see the cavity cut material simulation and in-process stock from the 3 Axis
Horizontal Z-Level Roughing operation. (Top Right) We see the completed cut material simulation
and in-process stock from the 3 Axis Horizontal Z-Level Finishing operation.

In the right side image above we see the results of a 3 Axis Horizontal Finishing toolpath strategy using a 6.35 mm
diameter ball mill. This toolpath strategy is also referred to as Z-Level finishing. Cut parameters include a Stock
Allowance of zero, a Climb cut direction and a Stepdown of 1 mm between Z levels. In this strategy the steep side areas
of the cavity are cut with the radius and sides of the tool. In the flatter areas, optimized machining is enabled which adds
additional cutting paths utilizing the tip of the ball mill, all in one toolpath.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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Production
Each cavity block is made up of 6 levels of 10 mm thick MDF. The machined cavities are then visually checked, hand
sanded where needed and the right and left halves are clamped together using the locators for alignment. To prepare the
cavity for composite layup, 4-5 coats of epoxy resin are applied, then up to 600 grit sanding, buffing and polishing. The
completed cavity is shown in the left side image below. On the right we see the fiberglass composite material placed into
the cavity. The same cavity mold is also used as a fixture to machine the inner foam inserts of the helmet!

(Top Left) The completed and assembled right and left side cavities, coated, sanded and
polished. (Top Right) The composite fiberglass lay-up of the helmet outer shell.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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(Top Left) Wyatt gives the mold cavities some last minute preparation.
(Top Right) The final composite helmet and foam insert assembly.

-- Great job Wyatt! --

Want to see how RhinoCAM can help you? Click Here to download a demo!
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The Marine Steering Wheel Project
In this project student Simon Pride designs and manufactures the marine steering wheel shown in Rhino below using
composite technology materials and techniques. Simon used the 3D model to split and subtract a cavity to design the
mold block. The design consists of the main steering wheel that is 22 mm in cross-section and 445 mm in outer diameter.
The center connecting spoke is 6 mm thick and blends into the main wheel at both end. The central parting line lies in on
XY plane. The steering wheel 3D model is shown below in Rhino.

The 3D model of the steering wheel design is shown in Rhino. The transition area
between the spoke and the wheel is shown enlarged so you can see the blending
of surfaces that need to be incorporated into the mold cavities.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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3 Axis Z-Level Roughing in RhinoCAM
In the left image below we see the bottom cavity mold half for the steering wheel. The view shows where the
center spoke transitions into the outer wheel. In the right image we see the remaining cut material simulation
and in-process stock left after a 3 Axis Horizontal Roughing toolpath using a 3 mm diameter end mill.
The cut parameters include a Stock Allowance of 1.259 mm, an Offset cut pattern, Mixed cut direction, an
Inside start point and a 40% tool Stepover. For cut levels, a Stepdown distance of 2 mm and a maximum Top Z
height of 50.8 mm. The Clear Flats option is also checked which ensures that a cleanup finish pass is located
on the floor of the spoke cavity. The 1.259 mm stock allowance ensures that only the vertical side walls of the
spoke need to be finished.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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(Top Left) The 3D model of the bottom cavity mold is shown in Rhino. (Top Right) The cut material simulation showing
the in-process stock after the 3 Axis Horizontal Z-Level Roughing toolpath is completed.

3 Axis Horizontal Z-Level Finishing
For finishing the cavity, two RhinoCAM 3 Axis Horizontal Z - Level Finishing operations are performed using a 3 mm
diameter ball mill. The first finishes the outer wheel cavity and the second finishes the inner spoke cavity. A 3 Axis Pencil
Trace operation is also performed using the same 3mm ball mill as a finishing pass. It calculates the bi-tangent path
between the spoke floor and the drafted spoke side walls. In the right side image we see the actual mold half after being
prepared for composite lay-up.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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(Top Right) The resulting RhinoCAM cut material simulation after the 3 Axis finishing toolpaths are completed.
(Top Right) The actual mold cavity after being preped for composite layup.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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Student Simon Pride prepares his composite marine steering wheel for assembly.

-- Cool Project Simon! -We want to thank Kelsey Britton and IYRS School of Technology & Trades in Newport, RI for allowing
us to showcase their student’s work!

Want to see how RhinoCAM can help you? Click Here to download a demo!

14

IYRS Alumni Help Restore The Mayflower II
Alumni of the two-year Boatbuilding & Restoration program at IYRS School of Technology & Trades in Newport, RI are
featured in this video focused on the restoration of the Mayflower II and the IYRS externship with Mystic Seaport in
Mystic, CT.

https://www.youtube.com/watch?v=sBFIVuIyiWM

Want to see how RhinoCAM can help you? Click Here to download a demo!
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More about IYRS
IYRS School of Technology & Trades, located in Newport, Rhode Island offers marine industry classes on Composites
Technology, Marine Systems, Boatbuilding & Restoration as well as Digital Modeling & Fabrication. To learn more about
the IYRS programs we invite you to visit them online at iyrs.edu as well as on facebook, twitter and instagram.

IYRS School of Technology & Trades in Newport, RI.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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More about RhinoCAM
RhinoCAM is available in five configurations (Express, Standard,
Expert, Professional and Premium). The parts shown here can be
programmed using the Professional configuration. Here are some
additional details about each RhinoCAM configuration. For the
complete features list, visit the RhinoCAM Product Page. To learn
more about MecSoft Corporation we invite you to visit us online at
mecsoft.com, Facebook, YouTube and Twitter.

● RhinoCAM MILL Express: This is a general-purpose program tailored for hobbyists, makers and students. Ideal for
getting started with CAM programming. Includes 2 & 3 axis machining methods. Includes ART & NEST modules as well!
● RhinoCAM MILL Standard: This configuration includes everything that is in the Express configuration and additional 21/2 Axis, 3 Axis & Drilling machining methods. Also now includes 2½ Axis Turning!
● RhinoCAM MILL Expert: Suitable for 4 Axis rotary machining. Includes the Standard configuration, plus 4 Axis machining
strategies, advanced cut material simulation and tool holder collision detection.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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● RhinoCAM MILL Professional: Ideal for complex 3D machining. Includes the Standard and Expert configuration, plus
advanced 3 Axis machining strategies, 5 Axis indexed machining, machine tool simulation, graphical toolpath editing and a
host of other features.
● RhinoCAM MILL Premium: Tailored for complex 3D machining with both 3 Axis and full 5 Axis methods. Includes the
Standard, Expert and Professional configurations, plus 5 Axis simultaneous machining strategies.

Want to see how RhinoCAM can help you? Click Here to download a demo!
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RhinoCAM – Production CAM for Rhino!
For the complete features list, we invite you to visit the
RhinoCAM Product Page:
mecsoft.com/rhinocam

Try RhinoCAM Today!
Powerful production CAM for Rhino users!

18019 Sky Park Circle, Suite KL

Irvine, CA – 92614 | www.mecsoft.com

949-654-8163

Want to see how RhinoCAM can help you? Click Here to download a demo!
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