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Durable

Rigid (No Flex)
Light
Accessible
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How to build a Basic Frame




What is Needed?

Extruded aluminum arms (x4)
Acrylic plate (x2)

M3 Screws (x8)

M3 Lock Nuts (x8)




Are these Arms a Good Design?




Simple Stress Test

SolidWorks Simulation Static Study

e Motors provide 400g thrust = 3.92N force.
o 1N = 1kg m/s”2
e One end treated as rigidly fixed.
e Other end has a 130N force applied upwards at the end.
e Yield stress for aluminum is 2.275 e+0008 N/m*2
o Can be written as 2.275 x 10*"8 N/m#2



Simple Stress Test

wah Mises (Mm”2)

1.022e+003

9.372e+007
_ 8.521e+007
_ T.669e+007
_ 6.818e+007
_ 5.967e+007
5 5.116e+007
_ 4.265e+007
_ 3.414e+007
_ 2.563e+007
1.712e+007
8.605e+008
9.336e+004

— Yield strength: 2.275e+ 008

Mass = 0.024kg * 4 arms = 0.096kg = 100g



Simple Stress Test

Mass = 0.016kg * 4 arms = 0.064kg = 649 (36% reduction)



Evaluation?

Vo Mises (N/mA2)
25420008
233760008
| 212500008
_ Lstses00s
_ L700es008
_ Lassests
| 126ev00
| Log4es 008
_ Bstseson7
_ 63268007

a2m0er007

24704007

246264005

— Yield strength: 2.275e+008

von Mises (/mA2)
102264008
937264007

| 852164007
_ 78696007
_ 68186007
_ 53676007
| sa16e4007
| 42656007
| 3atde007
_ 25636007
171204007

860504006

933604004

— Yield strengthi 2.275e+ 008

Pay attention to the ranges of colors, not the colors themselves.



Simple Drop Test

Solidworks Simulation Drop Test Study

e Height of 1m.
e 1kg mass attached to end of arm.
e Arm at a 30 degree angle.

e Yield stress for aluminum is 2.275 e+0008 N/m*2

o Can be written as 2.275 x 10"8 N/m”"2



Simple Drop Test

von Mises [N/m~2)
7.6052+007
6.9732+007

_ 6.340e+007
___________
sssssssssss

| 4.443e+007

| 3.8102+007

_ 3.478e+007
55555555555

_ L913e+007
1.z61e+007

I 6.481e+ 006
1.558e+005

Yield Stress = 2.275 e+0008 N/m”2

No weight relief 1kg mass rigidly attached at end



Simple Drop Test

won Mises [M/m*2)
1.00%e+008

l 9.246e+007
. 5.405e+007

. 7.565e+007

. 6.725e+007

_ 5.685e+007

L 5.045e+007

. 4.205e+007

_ 3.364e+007

_ 2.524e+007

L684e+007
8.440e+006
3.797e+004

Yield Stress = 2.275 e+0008 N/m”2

Weight relief 1kg mass rigidly attached at end



Evaluation?

wan Mises (N/m~2)
won Mises (NfmAZ)

7.6052+007
1,008e+008

£.973e+007
9.245e+007

_ 534024007
. S.705e+007 - 8.405e+007
- 5.075e+007 - P.565e+007
- 4.4d3e+007 . 6.725e+007
. 3.810e+007 . 5.885e+007
L aa7se00r | 5.045e+007
L 254504007 | 4.205e+007
_ 18138007 | s
128124007 L

6.4812+006
1.684+007

1556e+005
8,440+ 006
3.797e+004

Pay attention to the ranges of colors, not the colors themselves.



How to Make the Arms?

Band Saw or Mill Band Saw or Mill

Drill Press or Mill



How to Make the Arms?

Important dimension !!!
M2 [2mm] holes (for motor mount).
20mm center to center

Drill Press or Mill



1c or Imagineering
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Other Things to Think About

e Weight relief on the plastic sheet.

e Landing legs
e Where / how to attach the ESCs.
e Damping for the microcontroller.

e Other unique ideas.




