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Problem Overview

K-Pac to create a Design Rule to prevent bonded shim tearing on brake pads.

Failure

* Main Points:

- Recommends number of posts and post diameter based on caliper size.
- Recommendation can be overwritten, as long as stress level is below limit.
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Design Flow
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Modeling the Physics

A free body diagram of the forces was created:

Main Points Housing e a
/Finger

* Ffinger: Force holding the shim by
housing finger friction.

* F post: Force pulling the shim thru
the plate post to rotate along with
the rotor.

* F plate: Force pulling the shim by
the plate friction to rotate as well.

* Balance of Forces:

Housing-to-Shim Interface

Post-to-Shim I{?l__terface F finger Shim

F finger = F post + F plate - — ________________________________________________________________________________________________________________ |

or I S Fplate |

F post = | F finger — F plate | Pad Plate
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Develop the Calculation

Create a rule for number of shim retention posts and their diameter based on the

calculated max bearing stress at the steel core of the shim material.
CaICUIation F|0W F post = | F finger — F plate| / NP

F post

INPUTS
I:ﬁngt-:r ﬁ

= N = Number of Pistons
- PD = Piston Diameter
- FT = Tangential Force at 1 g Ffinger = f (HIN’DP)
* p hsg-to-shim = Coefficient of
friction between housing fingers

and shim
= NP = Number of Posts
- Dpost = Post Diameter Fpost = | Fringer— Fpiate |/NP — . Foyim = Fpost / T
= Dhole = Shim Hole Diameter
+ T = Thickness of Steel Core on Fplate
Shim
- Esteel = Young Modulus of Steel > Fpiare = FT
- d=Decel=1g*
- p = Pressure at 1 g = 100 bar * Kn
* Assumed tangential force is equally Kp —
distributed per ezch plate post f (Dhole, DpOSt)
* Values assumed constant for A-B
Max O¢c

Max Oc = Max Bearing Stress

Maxoc = f (Fshim, Esteel/Ko)
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Apply Calc to Existing Designs

Map out the design rule to known performance designs.

Clustering Design Data

Stress Limit = XXXX MPa
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