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Abstract

Objective: The continuous passive motion device is used to increase knee range of
motion after a total knee arthoplasty. Since the restricted range of motion affects functional
activities, this research work aimed to the design, construct and test the continuous passive
motion device for knee rehabilitation after surgery. The chosen design incorporates a slider
crank linkage mechanism as it offers a range of motion similar to the natural variation of the
knee angle during activities in daily life.

Methods: The continuous passive motion device in this research consisted of a 5.4 V
1.4 A DC step motor, a microcontroller, a motor driver, a slider crank linkage mechanism part,
and a ball screw. A ball screw with a pitch of 0.01 m and 0.5 m length was driven by motor.
The motor was commanded from motor driver controller and micro controller. The device
enabled extension and flexion of the knee joint within the range of motion from 0 degree to
90 degree at speeds of 5, 6, and 7 mm/s. The digital goniometer was installed on the pivot
joint on the linkage mechanism to measure the knee angle movement compared with the
predetermined angle movement at that angle to find the percentage of error of the knee angle
movement.

Results: From the test, it was found that the continuous passive motion device can
function as intended and it was able to move according to the preset angle and speed
accurately. The percentage of error of the movement and velocity were in between 0.05 to

2.70 percentages and 0.20 to 1.60 percentages, respectively.

Keyword: Continuous passive motion device, Knee rehabilitation, Step motor
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File Edit Sketch Tools Help

int PUL = 3; //define Pulse pin

int DIR = 2; //define Direction pin

int LIMIT = 127

int LIMITZ = 13;

int LIMIT3 = 1;//define limit switch pin
int SENSOR_UP = 7;
int SENSOR_DOWN= &;

(SENSOR_UF, INEUT):
(SENSOR_DOWN, TNEPUT):

JUN 6 N1AAIMBUSUALYINAIY

File Edit Sketch Tools Help
limit_switch:

H
4 (SENSOR_UP) == LOW) [

d);
4 (SENSOR_DOWN) == LOW) {

void FORWARD (int sp

i
a:
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i
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File Edit Sketch Tools Help

limit_switch:

¥

woid loop() {

1

}

wvoid MOVE(int speed)(
while (trus) [ v
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File Edit Sketch Tools Help
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A157197 2 1Ia1lun1siAdauil ANNLSEZAIAIUARIAARBUANNISITUNISIARDUY

39 S t1 t2 t3 V1 \V V3 E1l E2 E3
10 0.016 3.19 2.67 2.28 5.01 5.99 7.01 0.20 0.17 0.14
20 0.035 7.09 5.82 4.95 4.94 6.01 7.07 1.20 0.17 1.00
30 0.060 12.10 10.15 8.45 4.96 591 7.10 0.80 1.50 1.43
40 0.089 17.82 14.65 12.61 4.99 6.07 7.05 0.20 1.17 0.71
50 0.125 25.25 21.02 17.94 4.95 595 6.97 1.00 0.83 0.43
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39A S t1 t2 t3 V1 V2 V3 E1l E2 E3
60 0.162 32.83 27.16 22.81 4.93 5.96 7.10 1.40 0.67 1.43
70 0.206 41.85 34.05 29.54 4.92 6.05 6.97 1.60 0.83 0.43
80 0.260 51.27 43.55 36.84 5.07 597 7.05 1.40 0.50 0.71
90 0.296 59.80 49.28 41.96 4.95 6.00 7.05 1.00 0.00 0.71
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30 30.07 30.05 30.24 0.23 0.16 0.80
40 40.17 40.10 40.15 0.42 0.25 0.37
50 50.11 50.15 50.10 0.22 0.30 0.20
60 60.15 60.14 60.13 0.25 0.23 0.22
70 70.15 70.10 70.27 0.21 0.14 0.38
80 80.07 80.04 80.07 0.09 0.05 0.09
90 90.06 90.07 90.24 0.07 0.08 0.26
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