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CUSTOMER NEEDS

 The goal was the design of an electronic device to control the ignition of a solid fuel rocket
motor and getting its force characterization.

 The force sensor to use was the model 620 (300 kg / 500 kg) of the manufacturer Utilcell
[1].

 To ignite the fuel a NiCr coil [2] is required.

 The device controller must be an Arduino Uno [3], using the USB connector for the data
transfer.

 Due its portable nature, the device has to be self-sufficient.

 An user interface with acoustic and visual elements is needed.

 The maximum final product size is fixed to 85 x 65 x 55 mm.



TEAM ORGANISATION AND PLANNING.



ORGANISATION AND PLANNING OF EACH ONE.

Francisco Romero Víctor Martínez

Although the collaboration was constant, mainly our tasks were:



TECHNICAL REQUIREMENTS

FORCE SENSOR SIGNAL 
CONDITIONING

• First, to improve the accuracy a low
pass filter is needed.

• To adapt the force sensor signal to the
0 – 5 Volts ADC of the Arduino we use
an instrumentation amplifier [4].

• With a slide switch [5] we will be able
to indicate the force cell that is
connected.

IGNITION CONTROL

• To be more accurate we will
control the ignition by software .

• To ignite the fuel we use a NiCr
coil which needs a peak of
approximately 2 A to be burned,
we use a MOSFET [6] to have it.

• Monitoring the continuity in the
coil we can know when starting
with the measurements.

Sensor and ignition control are both connected by a DB-9 connector to the device



TECHNICAL REQUIREMENTS

USER INTERFACE

• Sound:

POWER SUPPLY

• A lithium-ion battery of 3,7 volts
supplies the device [8].

• The battery is charged by the
Arduino USB interface.

• If the USB is connected the battery
can not be used.

• The battery level has to be
monitored.

1 LED to inform about the conversion state.

A couple of small LEDs to inform about the
level of battery.

1 LCD 16x02 for data visualization [8].

• Visual:

12 mm buzzer to give resounding information.

• Control:

A push button is used by the user to control the device.



SCHEMATICS

USER INTERFACEARDUINO CONNECTORS



SCHEMATICS

IGNITION CONTROLSIGNAL CONDITIONING

DB9 CONNECTOR



SCHEMATICS

POWER SUPPLY



PCB DESIGN
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MECHANICAL DESIGN

BOX COVER



MECHANICAL DESIGN



MORE WORK

 Pending tasks:

• Implementation of the software power switch. 
• Programming the Arduino.

 Future improvements: 

• Creation of a visualization data environment. 
• Temperature and pressure measure [7]. 
• Build physically the test bench.
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