Linear Flexible Joint Cart

n YV a
plus Single Inverted Pendulum
Linear Flexible Joint Cart plus Single Inverted Pendulum (LFJC+SIP) consists of a M . B,
system of two carts sliding along a stainless steel shaft using linear bearings. While () 1V,
one of the two carts is motorized and drives the system using a high quality DC
motor equipped with a planetary gearbox, the second cart, a LFJC-PEN-E, Is
passive and coupled to the first one through a linear spring.
The objective is to design, simulate, and tune a LQR-based state-feedback controller
satisfying the closed-loop system’s desired design specifications.
Requirements
Maximum pendulum angle: |a|<2.5°
Maximum spring deflection: |x | <15mm M.,B, B,
Cart position: X.| < 60mm E >0 IAAAAAAA] W .
Maximum voltage: V.| <4V (O )= ¥
X, X, X5
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Setup schematics
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Simulink block diagram

LFJC-PEN-E-plus-SIP-plus-IP02 System:
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Select alpha to Degre
% Q = diag([4000,500,3000,0,0,0,100]) R =0.25
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