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Basic Description of Operation Cycle

2 x 4 Button & LED screen provide user interfaceddjusting damping characteristics.
Based on speed, travel and user settings PICekeoid correct PWM O/P.

automatic positive pitch and roll control / rideigiie pro-action.

Linear-potentiometer measures travel directly. FICU records travel and differentiates sp

Concept— Replace costly & complex hydraulic valves inwemtional shock with simple coil of wire and magdoet| and
drive suspension characteristics with MCU. Provigld time active suspension and positive ride-hgigb-action

Power amp receives PWM signal, amplifies, smootbegjuivalent DC drives coil in shock altering nfadd density.
MR fluid in shock responds to applied field withagctye in viscosity and attendant change in dammirgefon shock rod.

Separate hydraulic ride-height adjustment resptm@saxis accelerometer, brake & throttle sensarser inputs to give
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One of the deliverables of the development prdjacthe Magnetorheological shock absorber wasectitomparison between the
MR damper and a conventional hydraulic damper. $étond shock absorber was also used to testitiepad of replacing the
conventional coil-spring with a gas-spring. As tleamping element and springing element of a shoskréler are tested separately it
was decided to split the two non-conventional tetbgies between the two shocks so that each wastesting one of them. The
conventional shock absorber and damper were alsgajged as insurance against the possible baniifudjypactive suspension
which it was felt the introduction of the MR shawckthe field of racing it was developed for mayqgipé&ate.Both shock absorber
technologies are available from JBS Racing contacits atben.ballard@jbsracing.co.ukfor R&D assistance.

A conventional shock absorber unit was designet aitonventional hydraulic damper unit. The urtvé all of the fluid through
the damping valves which allows for much largewealthan is common in piston ported dampers. Thigri reduces fluid shear
and improves damping response. The flow path wpswas long and very turbulent so the shock absasheot sensitive to fluid
viscosity temperature changes. The features adaiargd in brief below —

1. Main Spring Pressure— Gas pressure is adjustable which is much etigiarreplacing coil springs and is infinitely tubka

2. Secondary Spring Pressure- Secondary spring controls the rate at whichnth& spring rate increase at the end of stroks.dkin to jerk in camshaft
design.

3. Gas Spring Compression Damping- Controls bottoming sensitivity, large jump lamgt etc.

4. Gas Spring Rebound DampingControls sensitivity to small bumps.

5. High Speed Compression Damping Functions as in a conventional shock.

6. Low Speed Compression Damping As above.

7. High Speed Rebound Damping- As above.

8. Low Speed Rebound Damping- As above.

9. Travel Sensitivity — Complements the rising rate of main gas sprinmnéreasing compression damping in the last 10-B5%@avel.

10. Temperature Sensitivity— Similar in function to the “complex “ or “collége” adjustment in some shocks but also tempeeauto- adjusting so

damping setting remain constant in different cliesathough collectively adjustable.

11. Off-Set Adjust — Connects to external cable input which can betelmechanically actuated or inertia actuatedfe®8 outside shocks and softens inside
shocks when cornering. Stiffens back shock wheelarating and front when braking.

12. Stroke Sensitivity Distance- Alters the distance over which a stroke seresitiamping reduction is made.

13. Stroke Sensitivity Force— Alters amount of the above reduction.

14. Length — Adjusts length for fitting purposes. Removed whide-height adjust from MR system is also install



