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Motivation, Goal, Impact

Motivation:
Manual oyster shucking
is @ dangerous job with

growing labor

challenges that limit
oyster processing and
scalability

Our Goal: Design a high-efficiency machine to shuck
oysters by aiming for a 5 second per oyster rate and
considering adaptation for different oyster sizes and grade.
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Max moment experienced by shaft:

Solving iteratively, b = 0.25" and h = 0.75"
satisfy the bending and mass conditions :
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Team Shell Shucked

Jordi Andreou, John Fitzsimmons, Andrew Thompson, Minnyi U,

Timothy Woerner, Anderson Wolfe

Requirements

/ Automatically shuck \
oysters

Maintain oyster meat
quality & yields

Manufactured according to
\ food safety regulations /

/ Work with various oyster\
shapes & sizes

Cost less than $10000 USD
for canneries

Shuck at a 5 second per
oyster rate
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Maintain shell quality
Ensure operator safety
Ease of use
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Design Calculations & Decisions
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0.322 lbs

= 11.7 ksi

Final Design
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1) Moving Walls

2) Fixed Wall

3) V-Clamp

4) Trap Door Ramp
5) Wedge & Gantry
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Wedge Design
9 9 Prototype
Checked for Shear, Yield, & Buckling Failure of Gantry and

_ P2ty i o, = 13331psi — 548 psi Opening

bt g

. Gaxl’al cjbending < cjy SyStem
12 *115*2
5-30.000- 00184 P = 41749Ibf > 60 Ibf
> _ 0.126 in = .5774*0y= Fr > 820 psi

60 Ibf
]
4l

§"

U- Slot dimensioned

L s
Thet = —mg cuﬁ(rﬂ'l} (Lgﬂp . ;}h
{Hn:l,,-ah-:r — H”'HT!'F:J A ﬂfﬁfﬂ ) Lg-.”

Net Torque is -0.02 N-m, inducing clockwise rotation

for passive orientation of the shell.
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Pushing wedge into the shell deemed
the maximum force needed by linear
actuator to be 40 Ibf
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Shucking Arm Test

Frame by frame analysis of slow-
motion video aided the team in
defining a deceleration that dislodges

Opening Detection

The detection software filters,
thresholds, and masks the image to
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find the shell’s opening |

the meat
Pos. Y (in.) | Angle(°) | Video Real time | Real Angular Angular
Time (s) steps (s) | time(s) | velocity acceleration
(deg/s"2) (deg/s"2)
9.19 9.19 45 5.62 0.021562 0.05375 1263.157 -12368.743
5
11.25 6.5 60 6 0.11875 0.065625 1116.279 -46246.229
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