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1. Introduction 

AC-4 quartz flexible accelerometer series is a high temperature and anti-vibration 

accelerometer, the product has excellent repeatability, starting performance, high 

temperature and high reliability characteristics, it can be used for static testing and 

dynamic testing, it is also a standard vibration sensor. Products adopt unique high 

temperature design, packaging process and special circuit, product output current 

is proportional to the measured acceleration, the user can calculate the appropriate 

sampling resistance, achieve high precision output, and according to the user demand 

built-in temperature sensor, used for the partial value and scale factor compensation, 

reduce the influence of environmental temperature. QA 650, T185, T160, JAE series 

products can be replaced in situ, but we adopt double torque structure, it is different 

from other company products. We can make the accelerometer bias value and scale 

factor more stable; it is launch since 2010, this product has delivered thousands of 

products. After years of application, it has become a mature product, especially a 

large number of applications in the drilling measurement of oil drilling. 

 

Applications: inclination test of bridge, dam, oil well, coal mine, etc., high-speed railway 

control, ship stability control, etc. 

  



 

   

2. Main parameter 

Parameters AC-4A AC-4B AC-4C Unit 

Range  ±30 g 

Bias k0/k1 <10 <15 <15 mg 

One month composite repeatability <50 <200 <200 μg 

Temperature sensitivity  <50 <100 <100 μg /℃ 

Scale factor 1.1～1.3 1.1～1.3 1.1～1.3 mA/g 

One month composite repeatability <80 <150 <150 ppm 

Temperature sensitivity <100 <200 <200 ppm 

Axis misalignment <1500 <1500 <1500 μrad 

Vibration rectification (@50~500Hz) <30 <100 <100 μg /g2rms 

Intrinsic noise (@0~10000Hz) <3000 <3000 <3000 μg /g2rms 

Temperature range (Operating) -55～96 -55～155 -55～180 ℃ 

Shock 500g 1000g 1000g 0.5ms 

Vibration peak sin (@30~500Hz) 25 25 25 g 

Threshold /Resolution <10 <10 <10 μg 

Bandwidth >300 >300 >300 Hz 

Quiescent current per supply <20 <20 <20 mA 

Quiescent power (@±15VDC) <480 <480 <480 mW 

Input Voltage ±13～±18 ±13～±18 ±13～±18 V 

Weight <55 <55 <55 g 

Diameter below mounting surface Ф25 Ф25 Ф25 mm 

Height-bottom to mounting surface <21.5 <21.5 <21.5 mm 

Case material 300 series stainless steel  

DISCLAIMER: Specifications are subject to change without notice. MXMW Company reserves the 

right to make changes to any product or technology herein to improve reliability, function or design. 

 

  



 

   

3. Configuration drawing and interface 

1) AC-4A: Outside drawing 

 
2) AC-4B and AC-4C: Outside drawing (Option I) 

 

AC-4B and AC-4C: Outside drawing (Option II: type 1) 

 



 

   

AC-4B and AC-4C: Outside drawing (Option II: type 2) 

 
AC-4B and AC-4C: Outside drawing (Option III) 

 

AC-4B and AC-4C: Outside drawing (Option V) 

 



 

   

4. Methodology 

4.1 Scope 

The technical requirements for Accelerometer are defined in Section 3. 

 

4.2 Applicable documents 

IEEE 1293-1998:  IEEE Standard Specification Format Guide and Test Procedure for 

Linear, Single-Axis, Nongyroscopic Accelerometers 

IEEE 337-1972: IEEE Standard Specification Format Guide and Test Procedure for 

Linear, Single-Axis, Pendulous, Analog, Torque Balance 

Accelerometers 

IEEE 530-1978: IEEE Standard Specification Format Guide and Test Procedure for 

Linear, Single-Axis, Digital, Torque Balance Accelerometers 

IEEE 836-2001: IEEE Recommended Practice for Precision Centrifuge Testing of Linear 

Accelerometers 

EEE 836-2001: IIEEE Recommended Practice for Inertial Sensor Test Equipment, 

Instrumentation, Data Acquisition and Analysis 

IEEE 528-2001: IEEE Standard Inertial Sensor Terminology 

 

4.3 Requirements 

The Accelerometer requirements not specified in this document shall conform to 

the documents mentioned in 2. 

 

 

 



 

   

4.3.1 Type  

The Accelerometer shall be linear, single-axis, torque-balance and non-gyroscopic. 

 

4.3.2 Application 

The Accelerometer shall be used in inertial navigation and control systems of aerospace vehicles. 

 

4.3.3 Scale factor parameters 

The required instrumentation for bias /scale factor/ second order nonlinearity repeatability 

measurements is given below: 

• Mult-tooth index head for rotating the Accelerometer 

• Rotating fixture for fixing the Accelerometer 

• Environmental test cabin for changing the measurement temperature 

• Electronics for reading and storing the Accelerometer measurements 

 

 

 



 

   

 

Repeatability test equipment 

Figure 1: The Layout of Accelerometer Rotation Test Setup 

 

4.3.4 Scale factor  

The scale factor of the Accelerometer shall be 1±0.15 or 0.8±0.2mA/g. The calculation of the scale 

factor shall be as follows: 

 

 

 

 

 

 

 



 

   

4.3.5 Scale factor temperature coefficient 

Temperature coefficient value test equipment 

The scale factor temperature coefficient of the Accelerometer shall be smaller than 

50ppm/°C. The calculation of the scale factor temperature coefficient shall be as 

follows: 

 

 

 

 

We will test it from -55℃~+85℃, the temperature point from -55℃, -35℃, -

15℃, 5℃, 25℃, 45℃, 65℃, 85℃ 

Temperature coefficient δk1(-55 ～ +85℃)= 【 δ(-55 ～ -35℃)+ δ(-35 ～ -15℃)+ 



 

   

δ(-15 ～ +5℃)+ δ(+5 ～ +25℃)+ δ(+25 ～ +45℃)+ δ(+45 ～ +65℃)+ δ(+65 ～+85℃)】

/7 

4.3.6 Scale factor repeatability (1/3months) 

The scale factor repeatability (1/3months) of the Accelerometer shall be 30ppm or 

50ppm. The calculation of the scale factor repeatability (1/3months) shall be as follows 

(the Accelerometer shall be turned off after the initial measurement): 

The scale factor repeatability (1/3months) of the Accelerometer shall be smaller than 50ppm. The 

calculation of the scale factor repeatability (1/3months) shall be as follows (the Accelerometer 

shall be turned off after the initial measurement): we will test it 10 times (10 days one time), we 

will get 10 data K1(0), K1(1), K1(2), K1(3), K1(4), K1(5), K1(6), K1(7), K1(8), K1(9) 

4.4 Bias parameters 

The required instrumentation for bias measurements is the same as scale factor measurements. 

4.4.1 Bias 

The bias of the Accelerometer shall be smaller than 4 mg. The calculation of the bias shall be as 

follows: 

 

 

 

 



 

   

 

4.4.2 Bias temperature coefficient 

The test equipment is same as scale factor  

The bias temperature coefficient of the Accelerometer shall be 50µg/°C. The calculation of the bias 

temperature coefficient shall be as follows: 

 

 

 

 

We will test it from -55℃~+85℃, the temperature point from -55℃, -35℃, -

15℃, 5℃, 25℃, 45℃, 65℃, 85℃ 

Temperature coefficient δk0(-55 ～ +85℃)= 【 δ(-55 ～ -35℃)+ δ(-35 ～ -15℃)+ δ(-

15～+5℃)+ δ(+5～+25℃)+ δ(+25～+45℃)+ δ(+45～+65℃)+ δ(+65～ 

4.4.3 Bias repeatability (1/3months) 

Bias repeatability (1 months) of the Accelerometer shall be smaller than 20µg or 40µg. 

The calculation of the bias repeatability (1 months) shall be as follows (the Accelerometer 

shall be turned off after the initial measurement): 

(According to the requirements of technical indicators to decide whether to use 1 month or 3 

months standard) 



 

   

 

 

 

 

 

Bias repeatability (1/3months) of the Accelerometer shall be smaller than 20µg or 

40µg. The calculation of the bias repeatability (1/3months) shall be as follows (the 

Accelerometer shall be turned off after the initial measurement): we will test it 10 

times (10 days one time) ,we will get 10 data K0(0), K0(1), K0(2), K0(3), K0(4), K0(5), 

K0(6), K0(7), K0(8), K0(9) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

   

4.4.4 Bias drift  

Bias drift of the Accelerometer shall be smaller than 100µg. The calculation of the bias drift shall 

be as follows: 

Take and record 30 Accelerometer measurements, each averaged over 30 seconds. The bias drift 

is the standard deviation of those 30 measurements. 

BIAS DRIFT VARIATION UNDER RANDOM VIBRATION 

 

Bias drift variations of the Accelerometer before, during and after the random vibration shall be 

50µg. The calculation of the bias drift variation shall be as follows: 

 

 

Figure 1: Random Vibration Profile 

 

 

 

 

 

 



 

   

 

4.4.4 Bias instability 

Bias instability of the Accelerometer shall be smaller than 10µg. Bias instability shall be 
determined from the value of Allan Variance curve where the slope is 0. 
 

4.5 Axis misalignment parameters 

The required instrumentation for axis misalignment measurements is the same as scale factor 
measurements. 

 

4.5.1 Axis misalignment 

Axis misalignment of the Accelerometer shall be smaller than 2000 μ rad. The calculation of axis 

misalignment shall be as follows: 
 

 

 

 

 

 

 

 

 

 

 

 



 

   

 

 

 

 

 

 

4.5.2 Axis misalignment repeatability 

Axis misalignment repeatability of the Accelerometer shall be smaller than 500µrad. The 
calculation of axis misalignment repeatability shall be as follows (the Accelerometer shall be 

turned off after the initial measurement): 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

   

 

4.6 Nonlinearity parameters 

The required instrumentation for nonlinearity parameters is the same as scale factor 

measurements. 

 

4.6.1 Second order nonlinearity 

The second order nonlinearity of the Accelerometer shall be smaller than 20µg/g2. The 
measurement and calculation of second order nonlinearity of the Accelerometer shall be as 

follows: 

 

At each dividing head angle θ = 0°, θn, 2θn, ···, kθn ···, (n-1) θn take and record m Accelerometer 
measurements (E0) for each individual position averaged over a time t, where θn = 360/n, n, m 
and k are integers, and 0 ≤ k ≤ n-1. 
 

1. Take average of m measurements for each individual position. 

 

2. Calculate the component of gravitational acceleration parallel to the 

measurement axis of the Accelerometer for each position 

 

3. Make a second order equation fit of the values between Accelerometer 

measurements calculated in 2 and gravitational acceleration components 

calculated in 3: 

 

 

 

 

 

 

 

 

 



 

   

4.6.2 Second order nonlinearity repeatability (1/3months) 

The second order nonlinearity repeatability (1/3months) of the Accelerometer shall be smaller 
than 20µg/g2. The calculation of the second order nonlinearity repeatability (1/3months) shall 

be as follows (the Accelerometer shall be turned off after the initial measurement): 
 

The second order nonlinearity repeatability (1/3months) of the Accelerometer shall be smaller 
than 20µg/g2. The calculation of the bias repeatability (1/3months) shall be as follows (the 
Accelerometer shall be turned off after the initial measurement): we will test it 10 times (10 days 

one time), we will get 10 data K2(0), K2(1), K2(2), K2(3), K2(4), K2(5), K2(6), K2(7), K2(8), K2(9) 
 

 

4.6.3 Asymmetry 

Asymmetry of the Accelerometer shall be smaller than 50ppm. The calculation of asymmetry shall 

be as follows: 

 

 

 

 

 

 

 

 

 

 



 

   

 

4.7 Bandwidth 

Bandwidth of the Accelerometer shall be greater than 60Hz. The measurement shall be done on a 

digitally controlled vibrational platform. The bandwidth is defined as the frequency corresponding 

to a phase shift of 90°. 

 

4.8 Angular random walk 

Angular random walk of the Accelerometer shall be smaller than 50µg/√Hz. Angular random walk 

shall be determined from the value of Allan Variance curve where the slope is 1. 

 

4.9 Acceleration range 

The measurement range of the Accelerometer shall be bigger than ± 50g. The measurement shall 

be done on a centrifugal platform. The Accelerometer shall make meaningful maximum 

acceleration measurements of at least 50g. 

Vibration: The Accelerometer shall be resistant to vibrations of 15g amplitude between 20-2000Hz. 

The measurement shall be done on a digitally controlled vibration platform. The Accelerometer 

shall make meaningful acceleration measurements under vibrations of 5g amplitude sweeping 

from 20Hz to 2000Hz. 

Shock: The Accelerometer shall be resistant to half-sine wave shocks of 100g amplitude of 11 ms 

duration. The measurement shall be done on a digitally controlled mechanical shock platform. The 

Accelerometer shall make meaningful acceleration measurements under half-sine wave 

mechanical shocks of 100g amplitude of 11 ms duration. 



 

   

Operating temperature: The Accelerometer shall be able to operate between -55°C and 125°C. 

The measurement shall be done in an environmental control chamber. The Accelerometer shall 

make meaningful acceleration measurements between -55°C and 125°C. 

Resolution: The resolution of the electronic reading device for Accelerometer measurements shall 

be smaller than 5µg. 

Weight: The Accelerometer shall be lighter than 80gr. 

 

4.9 EMI/EMC requirements 

Seller shall provide information about their quality standards, the design procedures used for 

EMI/EMC compliance, standards used for EMI/EMC compliance together with exceptional 

frequencies and their levels if any. 

 

4.10 Calibration requirements 

Seller shall define and propose the related equipment, tools and their specifications together with 

the related training for the user level calibration of the Accelerometer in the Proposal. 

Periodical performance checks and self-tests of the Accelerometer shall be defined by Seller in the 

Proposal. 

 

5. Quality assurance provision 

The product provided shall meet the salient characteristics of this specification; conform to the 

Seller’s drawings, specifications, standards and quality assurance practices. Quality conformance 

inspection shall be applied to the Accelerometer prior to being offered for acceptance under the 

contract. Failure of the Accelerometer to pass the examination, test or inspection shall be cause 

for rejection. The buyer reserves the right to require proof of such conformance. 

 

No less than two operational tests shall be performed by operating the Accelerometer with pre-

described processes decided by the Buyer. After these tests the Accelerometer shall be accepted. 

 


