
Notations, Symbols and units used within the book

Pressure Conversions

Chapter One – INTRODUCTION TO LOAD, FORCE,

PRESSURE AND TORQUE MONITORING

1.1 INTRODUCTION

1.1.1 Changing aspects of load

1.1.2 Changing aspects of force

1.1.3 Changing aspects of pressure

1.1.4 Changing aspects of torque

1.2 INTER-RELATIONSHIP OF LOAD, FORCE,

PRESSURE & TORQUE

1.3 ADVANTAGES AND DISADVANTAGES

Chapter Two – BASIC CONCEPTS AND THEORY

2.1 INTRODUCTION

2.2 STRESS AND STRAIN

2.2.1 Stress

2.2.2 Strain

2.3 LOAD, MASS AND WEIGHT

2.3.1 Load

2.3.2 Mass

2.3.3 Weight

2.4 FORCE

2.4.1 Force

2.5 PRESSURE

2.5.1 Pressure

2.5.2 Pressure types

2.5.3 Pressure sensing film

2.6 STRAIN GAUGES

2.6.1 Resistive wire

2.6.2 Resistive foil

2.6.3 Semiconductor (piezoresistive)

2.6.4 Piezoelectric

2.6.5 Thick film

2.6.6 Chemical vapour deposition

2.6.7 Resonant wire strain gauge

2.7 MEASURING CONFIGURATIONS

2.7.1 The Wheatstone bridge

2.7.2 Other configurations

2.8 LOAD AND FORCE CELLS

2.9 TORQUE

Chapter Three – PRACTICAL ISSUES

3.1 BASIC SENSORS

3.1.1 Strain gauges

3.1.2 Load cells

3.2 INSTRUMENTATION

3.2.1 Pressure

a. Accessibility

b. Corrosion protection

c. Temperature protection

d. Distance

e. Wet legs

f. Pressure spike protection

3.2.2 Force

3.2.3 Weight

3.2.4 Torque

3.3 UNCERTAINTY

3.3.1 Accuracy and uncertainty

3.3.2 Effects

a. Temperature

b. Ingress of moisture and solids

c. Vibration and shock

d. Electromagnetic interference

e. Process fluid

3.3.3 Calibration

a. Pressure

b. Load cells and weight

Chapter Four – EQUIPMENT AND INSTRUMENTATION

4.1 SENSORS

4.1.1 Strain gauges

a. Resistive wire

b. Resistive foil

c. Semiconductor

d. Piezoelectric

e. Piezoresistive

f. Chemical vapour deposition

g. Resonant wire strain gauge

h. Bonding service

4.1.2 Load cells

a. Bending beam [straight]

b. Shear beam [I-section]

c. Direct stress [column]

d.Tensile and compressive [S-type]

e. Washer [bolt-through]

f. Button [disc]

g. Bolt-on

4.2 INSTRUMENTATION

4.2.1 Pressure

a. Deformable structures (typically dial gauges)

b. Pressure transmitters

c. Capacitance technology

d. Multi-function configurable sensors

e. Chemical seals

f. Calibration

4.2.2 Force and torque

4.2.3 Weight

4.2.4 Software

Chapter Five – APPLICATIONS AND CASE STUDIES

5.1 APPLICATIONS

5.1.1 Sensor use

a. Pressure

b. Force, load and weight

c. Torque

5.1.2 System applications

a. Mechanical engineering

b. Civil engineering

5.2 CASE STUDIES AND DETAILED EXAMPLES OF

APPLICATIONS

5.2.1 Pressure

a. Low speed, high pressure piston ram pumps

b. Automobile monitoring - various

5.2.2 Load/weight

a. Cranes

b. Conveyors

c. Aircraft

5.2.3 Forces

a. Machine tools

5.2.4 Torque

a. Advanced engine monitoring

b. Rolling mill

Chapter Six – BUYERS GUIDE

6.1 COMPANIES INVOLVED WITH FORCE, LOAD,

PRESSURE, STRAIN, TORQUE AND WEIGHT

Chapter Seven – REFERENCE SECTION

7.1 GLOSSARY OF TERMS

7.2 REFERENCES

7.3 BIBLIOGRAPHY

7.4 STANDARDS

7.4.1 British Standards Institution [BSI]

7.4.2 International Standards Organisation [ISO]

Chapter Eight – INDICES
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