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                                                Vehicle Dynamics Assignment: Frequency response to steering angle input 


APPENDIX 5 
 INSTRUMENTS SPECIFICATIONS

· The single axis rate gyroscope

	Characteristic
	Value

	Angular velocity Range
	0.2 to 100deg/s or 0.1 to 50 deg/s

	Angle range
	+/- 45o max.

	Roll, Pitch
	+/- 45o max.

	Yaw
	+/- 180o max.

	Accuracy
	+/- 1 % FS

	Bias drift
	+/-2 deg/ Hr.

	Resolution
	0.1 deg.

	Operating Temperature
	-20 to +70 OC

	Bandwidth
	10 Hz

	Dimansions
	75.6 x 42.5 x 65 mm

	
	


· The three axis accelerometer
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DESCRIPTION

The capacitive type 3-axis accelerometer is a stand alone unit with dc supplies and dc
output proportional to the linear accelerations along X, Y and Z axis of the Cartesian
coordinates.

The unitis operated with the unipolar power supply.

c putas +2.5 V. The output can rise to “ SUPPLY VOLTAGE - 0.2V "
and fall to 0.2 V with respect to 0 V.

When the sensor is placed horizontally, AXIS-Z (name plate facing upward ) is designed to
cancel earth' gravity and to generate 2.5 V.
MODEL NUMBER
C3A-02- *
" C3A  :Capacitive type 3-axis accelerometer

02 :Acceleration range as *+2g

* :Product version
MECHANICAL DESCRIPTION
External Dimensions

The nominal dimensions of the unit including the electronics for signal processing are:

Height : 22 mm
Length : 53 mm ( excluding cable length of 300 mm )
Width : 54 mm

An installation drawing is given in Fig. 1.
Mass

The sensor, including its electronics, has a total mass of 65 gm =£5 gm but excluding
cable.

POLARITY

The polarity of the outputs is as defined on the nameplate which is shown in Eig.1.
Accelerating according to the arrows on the plate, the polarity of this sensor output is
positive. When the arrows are oriented to the earth’ gravity, the polarity is negative.
POWER SUPPLY REQUIREMENTS

Operating voltage +4.75Vto +5.25 V

Operating current 20 mA (Typ.)
The unit is not protected against reverse polarity connection of power supplies.
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The output is measured wrt V ref output (nominally 2.5V £0.1V).

Output Type

Min. load resistance
Max. load capacitance
Refesence voltage ( Vref)
Output pias voltage
Scale Factor
Setting tolerance (ambient)

Variation with temperature
(steady state)

Non Linearity

Bias (Zero Offset)
Bias setting tolerance (ambient)

Bias change over temp. range
(Steady state)

Bias repeatability (run to run at
constant ambient temperature)

Bias drift (in run at constant
ambient temperature)

Bias drift during temperature
transients of < £ 1C/min

Cross-axis coupling error

Analogue voltage
Output impedance 100 Q

10k Q

500 pF

25V £01V
25V 01V
1V/ig

+2% of nominal

£0.05 %/ of ambient value
-30TC to +75TC

X, Y axis: 1 % of full scale

Zaxis :1.5% of full scale

The non-linearity error is the maximum
deviation from the best straight line (least
squares fit). Includes the effects of non-
repeatability, hysteresis, and any other
uncertainties.

+20 mg <

4mg/ T
-80T to+75T -

0.2 mg (1 sigma limit)
0.2 mg (1 sigma limit, measured over
a 0.3 second to 15 minute interval).

4mg/ T

3%
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Noise under quiescent conditions 1mg ms (DC to 1 kHz)
Noise under vibration ( Automotive spec. ) X, Y axis: 2mg ms (DC to 1 kHz)
(Typical Automotive spec. ) Zaxis :15mgrms (DCto 1 kHz)
A vibration spectrum is given in Fig. 2.
Ready time from application of power 0.3 seconds
BANDWIDTH
Gain:-3dB XY axis >30 Hz
Z axis >7Hz
INTERCONNECTIONS

The interconnections are defined below:

Wire Color Function
BLACK ov

RED +5V Supply (Vdd)
BROWN X axis output (with respect to Vref)
YELLOW Y axis output (with respect to Vref)
GRAY Z axis output (with respect to Vref)
WHITE Vref (2.5 V relative to 0 V)
BLUE N. C.

ENVIRONMENTAL CONDITIONS

The accelerometer performance specifications of Section 5 are not degraded unless
otherwise stated when subjected to the following environment.

Climatic Environment

Operating Temperature -30°C to +75°C
(Full Performance Specification)
Survival Temperature -40°C to +80°C

(Restricted Performance Specification),

Mechanical Environment

Shock Drop to concrete floor from 1 m height all axes
(survival only ).

Vibration +4.5 9 5 to 200 Hz all axes ( survival only ).

MAINTENANCE N

The accelerometer is designed to have a long operating and storage life without requiring
maintenance.
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Fig. 1. INSTALLATION DRAWING
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· The hand steering wheel potentiometer

RS Spectral 534 Series  200( ref 173-366
22 mm 3W 10 turn wirewound
 - resistance tolerance ( 5 %
- Linearity (independent) ( 0.25 %
- Mechanical rotation 3600 +10( -0(
- Starting torque 36 gcm
- Operating temperature -55(C to 125(C
- (22.22  L 19.1
- Shaft (6.35  L 20.6
- Mounting bush (9.5  L 35

· Power supply converters:

-     RS 5 w Regulated Dual output NMX SO Series. Model: NMXD 1205. SO 12.   Voltage output is (5V and the maximum current output is 500 mA.

-    RS Vehicle power adaptor (12V DC to 230V AC). Model SM 1791.Provides 230V rms quasi-sine wave output suitable for use with equipment fitted with a mains transformer. It is a 120 w Battery to Mains Converters, with a input voltage between 11 and 32V DC and a 230V AC output voltage.
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DESCRIPTION

The capacitive type 3-axis accelerometer is a stand alone unit with dc supplies and dc
output proportional to the linear accelerations along X, Y and Z axis of the Cartesian
coordinates.

The unitis operated with the unipolar power supply.

c putas +2.5 V. The output can rise to “ SUPPLY VOLTAGE - 0.2V "
and fall to 0.2 V with respect to 0 V.

When the sensor is placed horizontally, AXIS-Z (name plate facing upward ) is designed to
cancel earth' gravity and to generate 2.5 V.
MODEL NUMBER
C3A-02- *
" C3A  :Capacitive type 3-axis accelerometer

02 :Acceleration range as *+2g

* :Product version
MECHANICAL DESCRIPTION
External Dimensions

The nominal dimensions of the unit including the electronics for signal processing are:

Height : 22 mm
Length : 53 mm ( excluding cable length of 300 mm )
Width : 54 mm

An installation drawing is given in Fig. 1.
Mass

The sensor, including its electronics, has a total mass of 65 gm =£5 gm but excluding
cable.

POLARITY

The polarity of the outputs is as defined on the nameplate which is shown in Eig.1.
Accelerating according to the arrows on the plate, the polarity of this sensor output is
positive. When the arrows are oriented to the earth’ gravity, the polarity is negative.
POWER SUPPLY REQUIREMENTS

Operating voltage +4.75Vto +5.25 V

Operating current 20 mA (Typ.)
The unit is not protected against reverse polarity connection of power supplies.
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