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To find minimal length, use & :

So = 2 Sing + /flexible width) ⑪ (@tr = 0)
So : ercost

Consider a unit circle and fees = cos(2) :

You can
,
then

,
use So and Se to calculateE

retraction ratio and diff..-· (etr + 0)
aleo, S2 can be solved using :

Singe = Sc-tr D
29rTherefore , flen width = 2rcos

⑤
,
6 :

-> So = 2epsing + Zrcos
Se = wite-Var + 41r"-earthSimplify via a since + bross -> Asin(+01; la+ r2

A=b,= arctan

and Oc = Larctant - Zaresin tu· So = 2/tr sin ( + arcta +r2

↑

For w , it's just trig . co-function . (DH=*) to can be approximated to 0↓ for simpler form.
Aseuch

, wo = ercos + using
we = r(1 + sing) +Mos-No=sin( +ercot

using,
-> If /No-wil is too much

,
the spring can

"tilt" of its compression accis



Material Elongation : Material CAN break
,
and can be clongated tosome degrees

before it breaks- Many experiments are conducted to find
43DP"doelongation at break

Oa initial material lengthalo

leI material legts after compression
of the spring

Cary geom?- Both can be easily computed :

lo = (T - 8) r"I ⑭
and le = (M+ &c) rKat

-> Elongation 1 +3=+ ⑫
T-00

For example TPV has > 100 % elongation at break.

and PLA typically has 10 %.

Me that real condition might differ from the calculation and

material may even fail before its yield.

* Also, you must consider
material's fatigue limit.

CN cycles before failure



I. Printing
Er Adjust to to other values other tha to

to change rigidnees/flexibility of the spring
(EXPERIMENTALS-

TUNEthis
Er

&

You can even effect to to be off the aris.

⑭ 3)helps with stress relief

* Try using 100 % infill with concentric pattern.
and tune K

using to


