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Abstract

Mini tester equipment has very small and sensitive components. When we transport

the equipment, Transportation will create shock that can cause damage to equipment.

Mini Tester Equipment Shock Detector and Logger is vibration measurement and

logging device in read tester equipment when testing in machine after that we will send the

data to analysis for improve and reduce vibration in process.

So | started develop this project by using C++ program language and Arduino IDE for

develop program and using Inertial measurement unit for hardware develop.
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-IMU : GY - 86

SUT 14 GY - 86

- Microprocessor : Arduino Mega 2560 Rev3

SUM 15 Arduino Mega 2560 R3
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- Logging Module : Micro SD Card SPI Reader Module

5U7 16 Micro SD Card SPI Reader Module

- Real Time Clock module : PCF 8563

SUT 17 PCF 8563
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#include <RTClib2.h>
#include <Wire.h>

#include <SD.h>

#include <SPL.h>

#include <MPU6050 tockn.h>
File myFile;

int pinCS = 53;

MPU6050 mpu6050(Wire);
long timer = 0;

boolean didMyOneTimeAction = false;
PCF8563 rtc;

void setup ()

SerialUSB.begin(115200);
SerialUSB.print("compiled: ")
SerialUSB.print(_ DATE )
SerialUSB.println(__ TIME_);

Rtc.Begin();

RtcDateTime compiled = RtcDateTime(_ DATE_, _ TIME_);
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printData(compiled);

SerialUSB.print(n();

if (IRtc.IsDateTimeValid())

if (Rtc.LastError() 1= 0)

SerialUSB.print("RTC communications error = ");

SerialUSB.print(n(Rtc.LastError());

Rtc.SetDateTime(compiled);

if (IRtc.GetlsRunning()

SerialUSB.printin("RTC was not actively running, starting now");

Rtc.SetlsRunning(true);
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fine)");

RtcDateTime now = Rtc.GetDateTime();

if (now < compiled)

SerialUSB.printIn("RTC is older than compile time! (Updating DateTime)");

Rtc.SetDateTime(compiled);

else if (now > compiled)

SerialUSB.println("RTC is newer than compile time. (this is expected)");

else if (now == compiled)

SerialUSB.printIn("RTC is the same as compile time! (not expected but all i

if (SD.begin())
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SerialUSB.printIn("SD card is ready to use.");

else

SerialUSB.print(n("SD card initialization failed");

return;

mpu6050.begin();
mpu6050.calcGyroOffsets(true);SerialUSB.printtn(" );

SerialUSB.print("accX(G) : ");SerialUSB.print("\taccY(G)

void loop ()

if (IRtc.IsDateTimeValid())

: ");SerialUSB.printn("\taccZ(G) :
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if (Rtc.LastError() 1= 0)

{
SerialUSB.print("RTC communications error = ");
SerialUSB.printn(Rtc.LastError();
}
else
{
SerialUSB.printIn("RTC lost confidence in the DateTimel");
}

RtcDateTime now = Rtc.GetDateTime();
printData(now);
myFile = SD.open("sdlog.txt", FILE_ WRITE);

if (didMyOneTimeAction == false)

didMyOneTimeAction = true;

myFile.print("accX(G)");myFile.print("\taccY(G)");myFile.printin("\taccZ(G)");
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if (myFile) {
myFile.print("Time = "),
myFile.printin(datestring);
myFile.print(mpu6050.getAccX());
myFile.print("\t");
myFile.print(mpu6050.getAccY());
myFile.print("\t");

myFile.printin(mpu6050.getAccZ());

myFile.close(); // close the file

else {

SerialUSB.printn("error opening test.txt");

SerialUSB.print(mpu6050.getAccX());

SerialUSB.print("\t");

SerialUSB.print(mpu6050.getAccY();

SerialUSB.print("\t");

SerialUSB.printin(mpu6050.getAccZ();
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delay(100);

#define countof(a) (sizeof(a) / sizeof(al0]))

void printData(const RtcDateTime& dt)

char datestring[20];

mpu6050.update();

snprintf_P(datestring,

countof(datestring),

PSTR("%02u/9%02u/%04u %02u:%02u:9%602u"),

dt.Month(),

dt.Day(),

dt.Year(),

dt.Hour(),

dt.Minute(),

dt.Second() );
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SerialUSB.print("Time = ")

SerialUSB.println(datestring);

W dshumeasunsnsiainausslaeihgunsalfiisviluinlivugunsalneaeuiiey
a a 4 o Yy wqv o @ 1Y) = '
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s9U
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n&annmeaeuisnsiaeseauysal Jusuinisuiaumduuuuiuinilianunsaldas
Tugunsaineaeuvhewls ilieunseinldnaaeuludresiuiuliannsodunldnusdeld vilidesn

gunIndulyian

Faldaunsailunisldlulassauilfio 9DoF Razor IMU MO 48 ¢ Sparkfun Electronics AU

Lithium — Polymer battery

5U# 20 9DoF Razor IMU MO
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Tnggunsaitivssnauluimelulasiusiwaiwes, Accelerometer, Micro SD Card Reader, USB
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JUT 22 Msi¥eunegUnIaliniman

nsusFadeugnddsadulugungsd
#include <Wire.h>
#include <SD.h>
#include <SPL.h>
#include <RTClib2.h>
#include <MPU9250 RegisterMap.h>
#include <SparkFunMPU9250-DMP.h>
File myFile;
const int chipSelect = 38;
Sd2Card card,;

SdVolume volume;
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SdFile root;
PCF8563 rtc;
MPU9250 DMP imu;
long timer = 0;

boolean didMyOneTimeAction = false;

void setup ()

SerialUSB.begin(115200);

Wire.begin();

rtc.begin();

if (! rtc.isrunning()) {
SerialUSB.printn("RTC is NOT running!");

rtcadjust(DateTime(_ DATE_, TIME_));

SerialUSB.printin("Initializing SD card...");
if (1SD.begin(chipSelect)) {

Serial.println("Card failed, or not present");
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Serial.printin("card initialized.")

if (imu.begin() = INV_SUCCESS)

while (1)

SerialUSB.printin("Unable to communicate with MPU-9250");
SerialUSB.print(n("Check connections, and try again.");
SerialUSB.println();

delay(5000);

SerialUSB.println(" ");

imu.setSensors(INV_XYZ_GYRO | INV_XYZ ACCEL | INV_XYZ_COMPASS);
imu.setGyroFSR(2000); // Set gyro to 2000 dps

imu.setAccelFSR(4); // Set accel to +/-2g

imu.setLPF(2); // Set LPF corner frequency to 5Hz
imu.setSampleRate(1000); // Set sample rate to 10Hz
imu.setCompassSampleRate(10); // Set mag rate to 10Hz

pinMode(LED_BUILTIN, OUTPUT);
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delay(1000);

void loop ()

DateTime now = rtc.now();

char buf{100];
strncpy(buf,"DD.MM.YYYY\thh:mm:ss\0",100);
myFile = SD.open("sdlog.txt", FILE_ WRITE);

if (didMyOneTimeAction != true)

didMyOneTimeAction = true;
SerialUSB.print("'Date : ");
SerialUSB.print("\t");
SerialUSB.print("Time : ");
SerialUSB.print("\t");
SerialUSB.print("AccX(g) : ");
SerialUSB.print("\t");
SerialUSB.print("AccY(g) : ");

SerialUSB.print("\t");
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SerialUSB.print(n("AccZ(g) : ")
myFile.print("Time : ");
myFile.print("\t");
myFile.print("Date : "),
myFile.print("\t");
myFile.print("AccX(g) : );
myFile.print("\t");
myFile.print("AccY(g) : ");
myFile.print("\t");

myFile.printin("AccZ(g) :");

if (imu.dataReady() )

imu.update(UPDATE ACCEL | UPDATE_GYRO | UPDATE_COMPASS);
digitalWrite(LED_BUILTIN, HIGH);
SerialUSB.print(now.format(buf));SerialUSB.print("\t");
printiMUData();

if (myFile)
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char buf[100];
strncpy(buf,"DD.MM.YYYY\thh:mm:ss\0",100);
myFile.print(now.format(buf));myFile.print("\t");
printiMUCard();

myFile.close();

else

SerialUSB.println("error opening test.txt");

delay(10);

void printiMUData(void)

float accelX = imu.calcAccel(imu.ax);

float accelY = imu.calcAccel(imu.ay);

float accelZ = imu.calcAccel(imu.az);

float gyroX = imu.calcGyro(imu.gx);
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float gyroY = imu.calcGyro(imu.gy);

float gyroZ = imu.calcGyro(imu.gz);

float magX = imu.calcMag(imu.mx);

float magY = imu.calcMag(imu.my);

float magZ = imu.calcMag(imu.mz);

float accelX2 = accelX*9.81;

float accelY2 = accelY*9.81,

float accelZ2 = accelZ*9.81;

SerialUSB.print(StringlaccelX2) + "\t" + String(accelY2) + "\t" + String(accelZ2));

SerialUSB.print(n();

void printtMUCard(void)

float accelX = imu.calcAccel(imu.ax);
float accelY = imu.calcAccel(imu.ay);
float accelZ = imu.calcAccel(imu.az);
float gyroX = imu.calcGyro(imu.gx);
float gyroY = imu.calcGyro(imu.gy);
float gyroZ = imu.calcGyro(imu.gz);
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float magX = imu.calcMag(imu.mx);

float magY = imu.calcMag(imu.my);

float magZ = imu.calcMag(imu.mz);

float accelX2 = accelX*9.81;

float accelY2 = accelY*9.81,

float accelZ2 = accelZ*9.81;

myFile.print(String(accelX2) + "\t" + String(accelY2) + "\t" + String(accelZ2));

myFile.printin();
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'g‘d‘ﬁ 24 qﬂﬂiiﬁ Inertial Measurement Unit MTi — 30 — 2A8G4

Input voltage

IP-rating

Vibration and shock
Output frequency
Latency

Standard full range gyro
In-run bias stability gyro

Bandwidth ace

TRgRUINITNAADU

45-34Vor3v3 Typical power consumption £00-550 mW

D 67 [encased) Temperature ) kX

2000 g for 0.5ms Sampling frequency 10 kHz/channal [60 kS/s)

Up'to2 kHz Clock Drift 10ppm or external reference
0 MTBF 300,000 Hours

450 %5 Standard full range acc 200 mfs2

185%h Bandwidth gyro 415 Hz

375 Hz Interfaces RS232/R5485/RS422(UA

SU 25 AruawdRves MTi - 30 — 2A8G4

LLﬁzLﬂ%ﬂULﬁ&JU%@gaaamﬂu 3 WAUAD WAU X, Y, way Z
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Arduino Mega 2560 Rev 3

3

O mti

ARDUIND

Arduino Mega 2560 Rev 3

lulpspoalnsiaes ATMega2560
maslnihdmnsunisyinau 5V
UIUATNA 1/O pin 54 pins
SRAM 8KB
Flash Memory 256KB
EEPROM 4KB
ANILS I YRR 16MHz
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Micro SD Card SPI Reader

PEE 8565
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9 DoF Razor IMU MO+

9 DoF Razor IMU MO+

Tulaslusiaiges SAMD21G18A
Inertial Measurement Unit MPU - 9250
masiniihdmnsurinnu 3.3 1aan

Aausaiinldgegn 16 3

ﬂmamﬁaﬁuﬂ Hlalsalayu, Magnetomerter, ¥09318lWAU
LURLADS, U89 Micro SD Card SPI Reader
YUIA 30 x 30 x 10 mm
37A1 $9.995
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