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Calibration standards play a crucial role in ensuring the accuracy and reliability of measurement instruments across a wide range of industries. In this article, we will explore the importance of calibration standards and the different types of calibration standards used in various applications. Introduction Calibration is the process of adjusting or
verifying the performance of an instrument or tool to ensure its accuracy and reliability. Calibration standards are used as reference tools for calibration, and their accuracy is traceable to international standards. Why are Calibration Standards Important? Calibration standards ensure that measurement instruments provide accurate and reliable
results. The use of calibration standards is particularly important in industries where precision is critical, such as healthcare, aerospace, and defense. Types of Calibration Standards There are different types of calibration standards used for different applications. The following are the most commonly used calibration standards: 1. Primary Standards
Primary standards are the most accurate and reliable calibration standards, and they are used to calibrate secondary standards. Primary standards are traceable to international standards, such as the National Institute of Standards and Technology (NIST) in the United States. 2. Secondary Standards Secondary standards are calibrated using primary
standards and are used to calibrate measurement instruments in the field. Secondary standards are typically owned by calibration laboratories. 3. Working Standards Working standards are used for routine calibration of measurement instruments. They are calibrated using secondary standards and are typically owned by end-users. 4. Transfer
Standards Transfer standards are used to transfer the accuracy of primary standards to secondary standards. Transfer standards are typically used by calibration laboratories. 5. In-house Standards In-house standards are developed by end-users and are used for calibration within their organization. In-house standards are typically used for non-
critical applications. Calibration Processes There are different calibration processes used for different types of measurement instruments. The following are the most commonly used calibration processes: 1. Electrical Calibration Electrical calibration is used for electrical measurement instruments, such as voltmeters, ammeters, and multimeters.
Electrical calibration involves adjusting the instrument’s output to match the known input. 2. Temperature Calibration Temperature calibration is used for temperature measurement instruments, such as thermometers and temperature sensors. Temperature calibration involves adjusting the instrument’s output to match the known temperature. 3.
Pressure Calibration Pressure calibration is used for pressure measurement instruments, such as pressure gauges and transducers. Pressure calibration involves adjusting the instrument’s output to match the known pressure. 4. Dimensional Calibration Dimensional calibration is used for dimensional measurement instruments, such as micrometers,
calipers, and dial gauges. Dimensional calibration involves adjusting the instrument’s output to match the known dimension. Conclusion Calibration standards are essential for ensuring the accuracy and reliability of measurement instruments across a wide range of industries. There are different types of calibration standards used for different
applications, and different calibration processes used for different types of measurement instruments. By adhering to calibration standards, industries can ensure the consistency and reliability of their products and services. Challenges in Calibration Standards Despite their numerous benefits, calibration standards pose some challenges, including:
Cost: High-quality calibration standards can be expensive, making them less accessible for small or budget-conscious organizations. Traceability: Ensuring traceability to international standards can be complex and time-consuming, requiring meticulous documentation and verification. Maintenance: Calibration standards need regular calibration and
maintenance to retain their accuracy and reliability, which can be time-consuming and costly. Calibration Uncertainty: Calibration standards have their own uncertainties, which can affect the accuracy of measurements obtained from calibrated instruments. Environmental Factors: Environmental conditions, such as temperature, humidity, and
pressure, can affect the accuracy of calibration standards and measurements. Industries and Applications Using Calibration Standards Calibration standards are widely used across various industries and applications where accurate measurements are critical. Some of the industries and applications that utilize calibration standards include:
Healthcare: Calibration standards are used in medical laboratories to calibrate instruments such as blood glucose monitors, thermometers, and spectrophotometers to ensure accurate patient test results. Manufacturing: Calibration standards are used in manufacturing processes for calibrating measuring instruments such as pressure gauges,
temperature sensors, and torque wrenches to ensure product quality and consistency. Aerospace and Defense: Calibration standards are used in the aerospace and defense industry for calibrating instruments such as avionics equipment, radar systems, and missile guidance systems to ensure accurate performance and safety. Automotive: Calibration
standards are used in the automotive industry for calibrating instruments such as emission analyzers, fuel consumption meters, and engine performance analyzers to comply with regulatory standards and ensure accurate measurements. Energy and Utilities: Calibration standards are used in the energy and utilities industry for calibrating instruments
such as flow meters, level sensors, and power meters to ensure accurate billing, monitoring, and management of energy resources. Pharmaceutical: Calibration standards are used in pharmaceutical manufacturing and research laboratories for calibrating instruments such as chromatography systems, dissolution testers, and particle counters to
ensure accurate drug development, analysis, and quality control. Food and Beverage: Calibration standards are used in the food and beverage industry for calibrating instruments such as pH meters, refractometers, and thermometers to ensure accurate food safety testing, production, and quality control. Future Trends in Calibration Standards The
field of calibration standards is continuously evolving with advancements in technology and changing industry requirements. Some of the future trends in calibration standards include: Digital Calibration Standards: With the increasing use of digital and smart instruments, digital calibration standards that provide digital traceability and automation of
calibration processes are gaining popularity. IoT-enabled Calibration Standards: Internet of Things (IoT) enabled calibration standards that allow remote monitoring, calibration, and data analysis of instruments are expected to become more prevalent, enhancing efficiency and accuracy. Augmented Reality (AR) and Virtual Reality (VR) in Calibration:
AR and VR technologies are being explored for training and simulation in calibration processes, enabling technicians to visualize and practice calibration procedures in a virtual environment. Portable and Field Calibration Standards: Portable and field calibration standards that offer on-site calibration capabilities without the need for transporting
instruments to calibration laboratories are expected to become more common, especially in industries where instrument mobility is crucial. Integration of Artificial Intelligence (AI) in Calibration: Al algorithms for data analysis, predictive maintenance, and calibration error detection are expected to be integrated into calibration processes, improving
accuracy, efficiency, and cost-effectiveness. Conclusion Calibration standards are essential for ensuring accurate measurements, reliable data, and compliance with regulatory requirements in various industries and applications. They play a vital role in maintaining consistency and accuracy in measurements, reducing measurement uncertainties, and
minimizing errors. Despite some challenges, calibration standards continue to evolve with technological advancements and changing industry needs. As industries demand more accuracy, automation, and efficiency in calibration processes, future trends such as digital calibration standards, IoT-enabled calibration, AR/VR, portable field standards, and
Al integration are expected to shape the calibration standards landscape. FAQs Why are calibration standards important in industries? Calibration standards are important in industries as they ensure accurate measurements, reliable data, compliance with regulatory requirements, and consistent instrument performance, leading to improved product
quality, safety, and customer satisfaction. How are calibration standards maintained for accuracy? Calibration standards are maintained for accuracy through regular calibration by accredited calibration laboratories that follow standardized procedures and use traceable reference standards. These laboratories are periodically audited to ensure their
adherence to quality management systems and international standards. Some challenges in calibration standards include the need for regular recalibration to maintain accuracy, the cost of calibration equipment and reference standards, the complexity of calibration procedures, and the potential for human error during the calibration process. How
often should calibration standards be recalibrated? The frequency of recalibration depends on the type of instrument, its usage, and the industry requirements. Generally, calibration standards should be recalibrated at regular intervals as per the manufacturer’s recommendations or industry standards, which can range from monthly to annually. Can
calibration standards be used for different instruments or applications? Calibration standards are typically designed and calibrated for specific instruments or applications. It is important to use the appropriate calibration standard for a particular instrument or application to ensure accurate calibration results. Using the wrong calibration standard
may lead to inaccurate measurements and compromised quality. Are there any alternatives to calibration standards? Calibration standards are the most reliable and accepted means of calibrating instruments. However, there are alternative methods such as comparison to a known reference, or using mathematical models, but these may have
limitations in terms of accuracy and traceability. How can calibration standards benefit businesses? Calibration standard play a crucial role in ensuring accurate measurements, consistent product quality, compliance with regulatory requirements, and customer satisfaction. By using calibration standards, businesses can minimize measurement
uncertainties, reduce errors, improve product quality, and enhance their reputation in the market. In conclusion, calibration standard are vital tools for maintaining accuracy and reliability in measurements across various industries and applications. They ensure consistent instrument performance, compliance with regulatory requirements, and
reliable data. With advancements in technology, future trends in calibration standards such as digital calibration standards, IoT-enabled calibration, AR/VR, portable field standards, and Al integration are expected to shape the future of calibration processes. Businesses can benefit from the use of calibration standards in terms of improved product
quality, customer satisfaction, and market reputation. Regular recalibration, adherence to standardized procedures, and use of traceable reference standards are essential to maintain the accuracy and effectiveness of calibration standards. Read Also Post navigation Pressure Control Valve | Applications of pressure control valvesWhat is an Operating
System(0OS) ? Types of OS, Function & features Primary, secondary, and working standards are different levels of reference used in electrical measurements to maintain accuracy and consistency. A primary standard is the highest and most accurate reference maintained by national or international laboratories, based on fundamental constants. A
secondary standard is calibrated using the primary standard and kept in calibration labs for further use. A working standard is used in daily measurements and regular calibration tasks. It is less accurate than the secondary standard and needs frequent checking. All three are part of a measurement hierarchy that ensures every reading can be traced
back to a reliable source. Detailed Explanation: In electrical engineering and metrology, maintaining consistent and accurate measurements is very important. For this purpose, different levels of measurement standards are used. These are called primary standards, secondary standards, and working standards. Each of them plays a special role in
ensuring that the instruments and measurements used in labs, industries, and research are trustworthy and based on internationally accepted values. Primary Standards A primary standard is the highest level of measurement reference and is maintained by national or international metrology institutes. These standards are based on fundamental
physical laws or constants and provide the most accurate and reliable values for basic electrical units such as volt, ohm, and ampere. Maintained by organizations like NIST (USA), NPL (India), and BIPM (France). Examples include: Josephson Voltage Standard for voltage Quantum Hall Resistance Standard for resistance Used only for defining units
and calibrating secondary standards. Stored in highly controlled environments to prevent any errors or drift. Not used for regular calibration or industrial work. Secondary Standards A secondary standard is a reference instrument or device that is calibrated directly against a primary standard. It is kept in regional or national calibration laboratories
and is used to calibrate lower-level standards or instruments. Less accurate than primary standards but still highly precise. Easier to handle and more accessible than primary standards. Used to calibrate working standards, instruments, and devices used in laboratories or industries. Examples: high-accuracy digital multimeters, standard resistors, or
voltage sources calibrated from primary standards. Require periodic recalibration using the primary standard to maintain their accuracy. Working Standards Working standards are used for routine testing, measurement, and instrument calibration in everyday tasks. They are calibrated using secondary standards and are widely used in laboratories,
service centers, and industries. Least accurate among the three levels. Must be checked and recalibrated regularly to maintain trust in measurements. Designed for regular use, so they are made to be durable and practical. Examples include portable calibrators, handheld digital multimeters, or reference resistors used in calibration benches. Key
Differences Accuracy: Primary > Secondary > Working Usage: Primary: Defines units and calibrates secondary standards Secondary: Calibrates working standards and lab instruments Working: Used in regular day-to-day measurements Maintenance: Primary: Maintained by national labs with strict controls Secondary: Maintained by calibration labs
Working: Maintained by end users with regular recalibration Importance of This Hierarchy This three-level standard system ensures traceability, which means any measurement can be linked back to a known, reliable reference. This system ensures global consistency in measurement, whether it is used in a lab in India or a factory in another country.
Each level supports the next, and together, they help maintain trust, accuracy, and uniformity in electrical measurements around the world. Conclusion Primary, secondary, and working standards form a chain of accuracy in electrical measurements. Primary standards are the most accurate and serve as the ultimate reference. Secondary standards
are calibrated from them and used in professional calibration labs. Working standards are used in everyday applications and must be checked regularly. This system ensures that all instruments are aligned with international measurement standards, helping to maintain quality, reliability, and confidence in electrical systems and devices. Standards of
Measurement are classified into the following categories: International StandardsPrimary StandardsSecondary StandardsWorking standards These international standards are defined on the basis of international agreement. These standards mainly represent the units of measurements. Whose values are close to the possible accuracy. This then done
with help of present day technological and scientific methods. These standards are also in regular check and evaluation against the absolute measurement. The International Bureau of Weights and Measures maintains the international standards. They are not provided for the use of ordinary users for measuring instruments and calibrating them.
Primary standards are of very high accuracy. We can also use them as ultimate reference standards. The national standards laboratory in different parts of world make them. One of the main functions of primary standards is the verification and calibration of secondary standards. The basic considerations which are necessary for building primary
standards are: (i) The stability of the material should last longer. (ii) The temperature coefficient of the material should also be as small as possible. (iii) It is necessary to remove the deterioration of the material by moisture and other environmental conditions. (iv) There should be accuracy in machining of parts. (v) The measurement of physical
dimension should be performed with special techniques because the accuracy of the standards depends on it. (vi) There must be warranty of rigidity of the construction. The secondary standard is the basic reference standard. Then the industry involved is only responsible for maintenance and calibration of these standards. These standards are also
checked locally against reference standards available in the area. The national standards laboratories will then do the periodic calibration and comparison of these standards. The national laboratory certifies the secondary standards with regards to their values in terms of primary values. The working standards are the major tools of the measurement
laboratory. The working standards are also very useful for calibrating general laboratory instruments. This not only increases the instrument’s performance but its accuracy as well. They are also useful for quality control department. Therefore, this department uses them for checking the values of resistors. The difference of measured value of any
quantity and its actual value is called measurement error. This error is an observational error. Interested in learning about similar topics? Here are a few hand-picked blogs for you! But what, exactly, is the difference between primary vs secondary standards? To put it simply, a primary standard is a factual universal measurement while a secondary
standard is a device directly calibrated previously by the primary standard.May 21, 2018 Primary standard is a compound of sufficient purity from which standard solutions of known normalities can be prepared by direct weighing of it and diluting to a defined volume of solution. Examples Sodium carbonate Na 2 CO 3 What is the difference between
primay and secondry standard? What Is a Primary Standard in Chemistry?Properties. Primary standards are typically used in titration to determine an unknown concentration and in other analytical chemistry techniques.Examples. It might seem odd that a reagent is needed to establish the concentration of a chemical in solution.Secondary Standard.
... What does primary standard mean? A primary standard is a substance of known high purity (99.9% pure) which may be dissolved in a known volume of solvent to give a primary standard solution. Primary standards are reagents that can involve in chemical reactions. What is the definition of primary standard? A primary standard is defined as a
device or object used as the reference in a calibration that is acknowledged to be of the highest metrological quality and that derives its measurement without reference to some other standard of the same quantity. 1 For example, a flowmeter that What is the difference between primary and secondary standard? What is a Secondary Standard? Does
Harwood have a primary calibration? A primary standard solution is a solution with a high purity and less reactivity. A secondary standard is not that pure and is chemically reactive than primary standards. This is the main difference between primary and secondary standard solution.Nov 7, 2017 What is primary standard and secondary standard
example? Primary and Secondary Standards There are two categories of analytical standards: primary standards and secondary standards. A primary standard is a reagent that we can use to dispense an accurately known amount of analyte. For example, a 0.1250-g sample of K2Cr207 contains 4.249x10—4 moles of K2Cr207.Sep 11, 2021 What is
secondary standard and examples? Secondary Standard Substance : The substance which can not kept on open place and they easily react with the components of air (02, CO2 etc.), react with balance when they are weighting are called Secondary Standard Substance. e.g. HCL, H2504, NaOH, KOH, KMnO4, etc. are the Secondary Standard
Substance. What are examples of primary standards? Examples of primary standards are:Sodium carbonate (Na2CO3 )Sodium tetraborate (Na2 B407)Potassium dichromate (K2Cr207)Potassium bromate (KBrO3)Potassium iodate (KIO3)Potassium hydrogen iodate (KH(IO3)2) etc.Sep 25, 2021 Definition of Standards A primary standard is a reagent
that is extremely pure, stable, it not a hydrate/has no water of hydration, and has a high molecular weight. A secondary standard is a standard that is prepared in the laboratory for a specific analysis. It is usually standardized against a primary standard. Differences between Primary and Secondary reference standards used for ... Certified Reference
Materials. Any chemical analysis can be considered valid only if the method of analysis is validated before adoption and results are reported against internationally recognized standard reference materials. Results of such analysis can be relied upon by consumers as well as other laboratories across the world. Primary standards - Criteria, Properties
and Examples What is a Primary Standard? Primary standard is a compound of sufficient purity from which standard solutions of known normalities can be prepared by direct weighing of it and diluting to a defined volume of solution. What Is a Secondary Standard Solution? - Reference.com A secondary standard solution is a chemical term that refers
to a solution that has its concentration measured by titration with a primary standard solution, explains EasyChem.com. The amount of chemical reactants in the primary standard solution is known beforehand. Mathematical equations determine how many ions are in a secondary standard solution. A secondary standard solution is a solution that is
made specifically for a certain analysis. A secondary standard is a substance whose active agent contents have been found by comparison against a primary standard. This means it is usually standardized against a primary standard. What is the difference between primary and secondary standard solutions? There are two types of standard solutions
known as primary solution and secondary solution. A primary standard solution is a solution with a high purity and less reactivity. A secondary standard is not that pure and is chemically reactive than primary standards. This is the main difference between primary and secondary standard solution. Why is titration standardized? This is because, even
though we weigh the exact amount of a compound that is required to prepare a 0.1 molL -1 solution, it will not give the exact concentration (due to the presence of impurities). However, since the concentration of the primary standard solution is 99.9% accurate, we can titrate the prepared solution with a suitable primary standard solution to find the
exact concentration of the prepared solution. What is standardization in science? Standardization refers to finding the exact concentration of a prepared solution using a standard solution as the reference. Standard solutions are solutions of accurately known concentrations, prepared using standard substances. There are two types of standard
solutions known as primary solution and secondary solution. What are the two groups of standard solutions? Standard solutions can be divided into two groups as primary standard solutions and secondary standard solutions. Primary standard solutions are solutions made out of primary standard substances. Secondary standard solutions are not as
pure as primary standard solutions. Purity is the main difference between primary and secondary standard solution. Why are primary standards highly pure? Figure 1: Standardization is done as a Titration. Primary standards are highly pure due to their low reactivity. If these compounds were highly reactive, they could get contaminated with many
other chemicals, forming impurities. Primary standards are less hygroscopic. Can secondary standards be contaminated? These solutions do not fulfill the requirements of a primary standard. A secondary standard has a less purity than a primary standard. These are less stable and chemically reactive than primary standards. Therefore these
compounds can get contaminated. What is the difference between primary and secondary standards? What is the difference between primary standards and secondary standards? A primary standard is a reagent that is extremely pure, stable, it not a hydrate/has no water of hydration, and has a high molecular weight. A secondary standard is a
standard that is prepared in the laboratory for a specific analysis. It is usually standardized ... What is secondary standard? A secondary standard is a standard that is prepared in the laboratory for a specific analysis. It is usually standardized against a primary standard. Click to see full answer. Similarly, you may ask, what is primary standard and
secondary standard in titration? Secondary standard ? What is a primary standard in chemistry? In chemistry. Standards are used in analytical chemistry. Here, a primary standard is typically a reagent which can be weighed easily, and which is so pure that its weight is truly representative of the number of moles of substance contained. Features of a
primary standard include: High purity. What is the next quality standard in the hierarchy? The next quality standard in the hierarchy is known as a secondary standard. Secondary standards are calibrated with reference to a primary standard. What is the difference between primary and secondary standard solutions? The difference between primary
and secondary standard solutions is that primary standard solutions have a high purity and less reactivity whereas secondary solutions have a less purity and high reactivity. What are some examples of primary standards? Some examples of primary standards include potassium bromate (KBrO3), sodium chloride, zinc powder, etc. What is Primary
Standard Solution? Primary standard solutions the solutions made form primary standard substances. These substances have a high purity which nearly equals 99.9% purity. We can dissolve this substance in a known volume of solvent in order to obtain the primary standard solution. These solutions can involve chemical reactions. Therefore, we can
use this reagent to determine the unknown concentration of a solution that undergoes a particular chemical reaction. What is standardization in science? Standardization is the process of finding the exact concentration of a prepared solution using a standard solution as the reference . Standard solutions have accurately known concentrations and we
prepare these solutions using standard substances. The two major standard solution forms are primary standards and secondary standards. Saturday, November 27, 2021 The major difference between a primary standard solution and the secondary standard solution is that primary solutions have higher purity and lower reactivity, whereas secondary
solutions have a lower purity and higher reactivity. What is the primary standard solution? The primary standard solution is a solution composed of primary standard substances. A primary standard is a high-purity substance (99.9%) that can be dissolved in a known volume of solvent to produce a primary standard solution. What is a secondary
standard solution? A secondary standard solution is a chemical term for a solution that is titrated with a primary standard solution to determine its concentration. The secondary standard solution is composed of secondary standard substances for the specific analytical experiment. We should use primary standards to determine the concentration of
these solutions. Difference between primary and secondary standard solutions Primary standard solutions are made from primary standard substances, while secondary standard solutions are solutions prepared specifically for certain analysis. What is primary standard? Primary standards come with a certificate of analysis and bear traceability to a
globally recognized standards body. The cost is often too high for even milligram range quantities. Secondary standards or working standards are also high purity grade materials which are quantified in relation to primary standards and put to routine use in laboratories. Such working standards are assigned a limited validity depending on stability of
the material and before expiry fresh working standards should be prepared for future use. It is important to realize that if an expired working standard is used in analysis then no credibility can be placed on the reported results. What is primary reference material? A primary standard reference material is an ultra high purity grade compound used in
analysis involving assay, identification or purity tests. It can be a single compound or a mixture having the analyte of interest in a specified and certified amount. What is the role of laboratory standards in analysis? Laboratory standards play a crucial role in validation of analysis. It is just not possible to imagine any qualitative or quantitative
determination which does not... Why do standards need to be preserved? Standards play a crucial role in analysis so require to be preserved under specified conditions so that their authenticity is preserved over the prescribed storage periods. Is it difficult to imagine a laboratory functioning without making use of standards and reference materials?
The significant contribution of standards in any chemical analysis is emphasized in the article. It is indeed difficult to imagine a laboratory functioning without making use of standards and reference materials. What is primary standard? A primary standard is of known purity and stability that can be measured accurately and used in its entirety
requiring no additional measurements. Secondary standards are standardized against a primary standard and are usually used in the actual measurements. What is secondary standard solution? A secondary standard solution is a chemical term that refers to a solution that has its concentration measured by titration with a primary standard solution.
What is the EPA drinking water standards? EPA Primary and Secondary Drinking Water Standards. The US national Primary Drinking Water Regulations establish standards for water purity that apply to public water systems.*. The standards define a permitted "maximum contaminant level" (MCL) for various minerals, chemicals and other pollutants
that has been arrived at by weighing health risks, ... How many contaminants are in the EPA drinking water standards? In addition to the primary standards, the EPA has established national Secondary Drinking Water Regulations that set non-mandatory water quality standards for 15 contaminants. What is the difference between primary and
secondary standard? To put it simply, a primary standard is a factual universal measurement while a secondary standard is a device directly calibrated previously by the primary standard. What is a Secondary Standard? A secondary standard is any measuring device that has been calibrated against a primary standard. Does Harwood have a primary
calibration? However, if the device being calibrated is, itself, going to be used as a standard to calibrate others, it should have a primary calibration. Harwood Engineering has been providing high pressure testing services and pressure gauge calibration for more than 65 years. Popular Posts: 1. how much does it cost to install dormers 2. where is the
geronimo statue 3. what types of princesses are there 4. examenes de ged practicas gratis 5. buy glidden paint online 6. what hair color is dominant black or blonde 7. fedex shipping bags 8. what is the average weight of a pickup truck 9. address format commas 10. qué es el simbolo Standards and their classfication: A standard is a physical
representation of a unit of measurement. It is a piece of equipment having a known measure of physical quantity. They are used for the measurements of other physical quantities by comparison methods. Standards of measurements can be classified in to; i. International standards

ii. Primary standards iii. Secondary standards iv. Working standards These are defined on the basis of international agreement. They represent the units of measurements which are closest to the possible accuracy attainable with present day technological and scientific methods.
International standards are checked and evaluated regularly against absolute measurements in terms of the fundamental units. These standards are maintained at the International Bureau of Weights and Measures and are not available to the ordinary user of measuring instruments for the purposes of calibration or comparison. The
international unit of length was defined in 1960 in terms of the wavelength of Krypton-86. The metre is equal to 1,650,763.73 wavelengths in vaccum of the orange-red light radiation of the Krypton-86 atom in its transition between levels 2 p10 and 5d5. In 1983, the metre was redefined. The metre is now, the length travelled by light in vaccum
in a time interval of 1/299792458 sec.Join EEE Made Easy Telegram channelThe Primary standards are the absolute standards which can be used as the ultimate reference standards. These standards are maintained by National Standards Laboratories in different parts of the world. The primary standards which represent the fundamental units are
independently calibrated by absolute measurements at each of the national laboratories. One of the main functions of the primary standards is the verifications and calibration of secondary standards.The primary standards are very few in number. These standards have the highest possible accuracy and stability.The primary unit of mass is a prototype
kilogramme kept at National Physical Laboratories of every country. This has an accuracy of 1 part in 108. The secondary standards are the basic reference standards used in industrial measurement laboratories. They are sent periodically to the national standards laboratories for calibration and comparison against primary standards. The
secondary standards are sent back to the industry by the National laboratories with a certification regarding their measured values in terms of primary standards. The secondary standards of mass are kept by industrial laboratories. These standards have an accuracy of 1 ppm and are checked against the primary standards.These standards are
used to check and calibrate general laboratory instrument for their accuracy and performance.The working standards of mass and length are available in a wide range of values so that, they suit any kind of application. The working standards of mass have an accuracy of 5 ppm and are checked against the secondary standards. The working standards
of length are usually precision gauge blocks made up of steel. These blocks have two parallel surfaces and the distance between the two surfaces is specified. They have an accuracy of 1 ppm. Instruments can be broadly classified in toAbsolute instrumentsSecondary instrumentsAbsolute instruments give the magnitude of the quantity under
measurement in terms of physical constants of the instruments.e.g:- Tangent galvanometer, Rayleigh’s current balance.In secondary instruments, the quantity under measurement can only be measured by observing the output of the instrument. The secondary instruments should be calibrated by comparing with an absolute instrument or another
secondary instrument which has already been calibrated against an absolute instrument.e.g:- Voltmeter, pressure gauge.The secondary instruments are the commonly used instruments compared to the absolute instruments.Electrical measuring instruments may be classified according to their functions as;(i) Indicating instruments
(ii)Integrating instruments (iii) Recording instrumentsThese instruments directly indicate the value of the electrical quantity at the time when it is being measured. In these instruments, a pointer moving over a graduated scale directly gives the value of the electrical quantity being measured.e.g:- Ammeter, voltmeter, wattmeter.Read: Essentials of
Indicating instrumentsThe instruments which measure the total quantity of electricity (in Ampere hours ) or electrical energy (in Watt hours) in a given time are called integrating instruments. In such instruments, there are a set of dials and pointers which register the total quantity of electricity or electrical energy supplied to the load. e.g:- Ampere-
Hour meter, Watt-hour meter.Recording instruments give a continuous record of the variations of the electrical quantity to be measured. A recording instrument is merely an indicating instrument with a pen attached to its pointer. The pen rests lightly on a chart wrapped over a drum moving with a slow uniform speed. The motion of the drum is in a
direction perpendicular to the direction of the pointer. The path traced out by the pen indicates the manner in which the quantity being measured, has varied during the time of the record.e.g:- Recording voltmeters, Recording ammeters in supply stations.(i) A.K Sawhney, Electrical and Electronic Instrumentation and Measurements, page
no:- 181-182](ii) V.K Mehta, Rohit Mehta,Basic Electrical Engineering, page no:- 768Join EEE Made Easy Whatsapp CRaAmIEL..........couiiiiiiiiiieiie e e et e e e et e et et et et et ea e eaaeaaeneenaansansanesnannesnenns After reading this article you will learn about:- 1. Systems of Measurement 2. Standards of Measurement 3. Elements. Systems of
Measurement: There are two standard systems of linear measurement commonly in practice: 1. English System: Sometimes it is also known as British System of linear measurement. This system is based on the “Imperial Standard Yard”. The yard in its current form was first setup in 1855 in England. One Yard is defined as the distance between the
two central transverse lines on the two golden plugs at 62° F, and is equal to 36 inches. Now-a-days, English system is limited in use. 2. Metric System: This system is also known as international standard system. This system is based on the “International prototype meter”. The meter in its current form was setup in the year 1872 and is maintained by
the International Bureau of Weights and Measures in France. One meter is defined as the distance between the two fine lines engraved over upper surface of the web, when measured at a temperature of 0°C. This system has been adopted in India. Standards of Measurement: The international prototype meter and the international yard are
considered to be perfect or master standards. These cannot be used for general purposes. For practical and shop floor measurements, there is need of working standards. For Example, micrometers, verniers, rules etc. are required for measurement in workshop. These are calibrated from the slip gauges, and slip gauges would be calibrated against
the laser by the NPL (National Physical Laboratory). Thus depending upon the degree of accuracy required for the work, the standards are subdivided into following four categories or grades: 1. Primary Standards (Reference Standards). 2. Secondary Standards (Calibration Standards). 3. Tertiary Standards (Inspection Standards). 4. Working
Standards (Workshop Measuring Standards). 1. Primary Standards (Master Standards): The primary standard is also known as Master Standard, and is preserved under the most careful conditions. These standards are not commonly in use. They are used only after long internals. They solely used for comparing the secondary standards. Sometimes it
is also called Reference Standards. 2. Secondary Standards (Calibration Standards): The secondary standard is more or less similar to the primary standard. They are nearly close in accuracy with primary standards. The secondary standard is compared at regular intervals with primary Stands and records their deviation. These Standards are
distributed to a number of places where they are kept under safe custody. They are used occasionally for comparing the territory standards. 3. Tertiary Standards (Inspection Standards): The Tertiary standard is the first standard to be used for reference purpose in workshops and laboratories. They are used for comparing the working standards.
These are not used as frequently and commonly as the working standards but more frequency than secondary standards. Tertiary standards should also be maintained as a reference for comparison at intervals for working standards. 4. Working Standards (Workshop Measuring Standards): The working standard is used for actual measurement in
workshop or laboratories by the workers. These standards should also be as accurate as possible to the tertiary standard. But sometimes, lower grades of materials can be used for their manufacturing to reduce cost. Elements of Measurements: There are three main measuring elements required to measure for a given component: 1. Linear
Dimensions (Linear Measurements): The measurements of linear dimensions are necessary and important in engineering work. For Example, measurement of length with the help of linear measuring instruments. Some linear (length) measuring instruments are: (i) Steel rule (ii) Vernier calliper (iii) Micrometer (iv) Depth Gauge (v) Vernier height
gauge (vi) Dial gauge (vii) Slip gauges (viii) Limit gauges, and (ix) Comparators, etc. 2. Angular Dimensions (Angular Measurements): The measurements of angular dimensions are frequently necessary in engineering work. For example, measurement of angle, taper, inclination, etc., with the help of angular measuring instruments. Some angular
(angle) measuring instruments are: (i) Protector (ii) Bevel protector (iii) Combination set (iv) Sine bar (v) Angle gauges (vi) Clinometer (vii) Auto collimeter (viii) Dividing head, etc. (ix) Taper plug and ring gauges, and (x) Precision balls and rollers. Units of Angular Measurement: The basic unit of angular measurement is the right angle, and it is
defined as “The angle between two lines which intersect so as to make the adjacent angle equal.” The sub-division of the right angle into 90 degree (°), each degree into 60 minutes (‘), and each minute into 60 seconds (“), are defined. These divisions referred to as the sexagesimal system. Another unit of angular measurement is based on the
relationship between the radius and arc of a circle. The unit is called a radian and is defined as being the angle subtended by an arc of a circle of length equal to the radius. The definition is clear by figure 1.6. 3. Non-Linear Functions: The measurement of non-linear functions includes concentricity, flatness, roundness and surface texture etc. These
functions are sometime very necessary to measure for proper functioning of a machine component say shaft, pully, bearings etc. For anyone performing a measurement using a particular instrument, it usually matters to know whether the instrument is calibrated or not. Calibration is required, along with precision, to enable accurate measurements to
be made. Calibration means observing the instrument’s performance when measuring a standard of some kind. A standard is a physical representation of the quantity under measurement or a unit of measurement whose true value is known with great accuracy. A unit is realized by reference to an arbitrary material standard or to natural phenomena
including physical and atomic constants. The term ‘standard’ is applied to a piece of equipment having a known measure of physical quantity. For instance, the fundamental unit of mass in the SI system is the kilogram, defined as the mass of the cubic decimeter of water at its temperature of maximum of 4°C. This unit of mass is represented by a
material standard; the mass of the international prototype kilogram consisting of a platinum-iridium hollow cylinder. This unit is preserved at the International Bureau of Weights and Measures at Sevres, in France and is the material representation of the Kilogram. Similar standards have been developed for other units of measurement, including the
fundamental units as well as for some of the derived mechanical and electrical units. Figure 1.0 Calibration Illustration Standards can be classified as: International standards. Primary standards. Secondary standards. Working standards. International standards are defined by international agreement and are kept at the International Bureau of
Weights and Measures in Sevres, France and are not available to the ordinary user utilizing measuring instruments for purposes of comparison or calibration. They represent certain units of measurement to the closest possible accuracy that production and measurement technology allow. International standards are periodically checked and
evaluated by absolute measurements in terms of the fundamental units. The table below illustrates basic SI units, Quantities and Symbols: Table 1: Measurement Quantities, SI Units and Symbols QuantityUnitSymbolLengthMetermTimeSecondsLuminous IntensityCandelacdThermodynamic TemperatureKelvinKElectric CurrentAmpereA Primary
standards are maintained by national standards laboratories in different countries around the world. Primary standards, representing some of the fundamental physical and electrical units, as well as some of the derived mechanical and electrical quantities or units are independently measured and calibrated by absolute measurements at various
national laboratories. The results of these measurements are compared with each other, leading to a world average figure for the primary standard. Primary standards are not available for use outside the national laboratories. One of the main uses of primary standards is the verification and calibration of secondary standards. Secondary standards
are reference standards which are initially calibrated from primary standards and then used in industry and research laboratories on a daily basis to calibrate their working standards, which are in turn used on daily basis to check and calibrate working laboratory instruments. These standards are maintained by the particular involved industry and are
checked locally against other reference standards in the area. The responsibility for maintenance and calibration rests entirely with the industrial laboratory itself. Secondary standards are generally sent to the national standards laboratory on a periodic basis for calibration and comparison against the primary standards. They are returned to the
industrial user with a certification of their measured value in terms of the primary standard. Working standards are in actual fact the principle tools of a typical measurement laboratory. They are calibrated using Secondary Standards. They are used to check and calibrate general laboratory instruments for accuracy and performance or to perform
comparison measurements in industrial applications. A manufacturer of precision resistances, for instance, may use a standard resistor in the quality control department of the plant to check his testing equipment. In this case, the manufacturer verifies that his measurement setup performs its function within the required limits of accuracy. Figure 1.1
An example of a Calibration Curve Related articles: Please follow us & share: HOME ABOUT NSI SUPPORT CONTACT US HYGRODYNAMICS PRODUCT INDEX SUPERPRESSURE PRODUCT INDEX Pressure testing equipment calibration is important in ensuring that you collect accurate and reliable data through your work. While different devices
and systems will require different calibration techniques, all calibration depends on either a primary or secondary (otherwise known as “transfer”) standard. But what, exactly, is the difference between primary vs secondary standards?To put it simply, a primary standard is a factual universal measurement while a secondary standard is a device
directly calibrated previously by the primary standard. A primary standard is a standard based only on one’s knowledge of the only three fundamental units: In pressure work, this reduces to either a manometer (where the height of the fluid column gives you the pressure) or a dead weight tester, where it is only necessary to know the area of the
piston and the value of the mass applied.Generally, the deadweight tester is too cumbersome to use directly as a pressure gage; this has lead to a plethora of devices to use as secondary standards and as process instruments.At Harwood we maintain our controlled-clearance deadweight gages by sending our weights and pistons out to be recertified
on a regular basis. We also recalibrate our secondary standards against out primary on a regular basis. A secondary standard is any measuring device that has been calibrated against a primary standard.In pressure work, the error band on the primary standard is generally so many percent of reading - the error is the summation of the uncertainty in
the weight measurement plus the uncertainty of the piston measurement; secondary devices are usually reported as +/- a percent of full scale. For most production work, that is sufficient. However, if the device being calibrated is, itself, going to be used as a standard to calibrate others, it should have a primary calibration.Harwood Engineering has
been providing high pressure testing services more than 65 years. Contact us today with any questions you may have about primary vs secondary standards or your pressure testing needs. Newport-Scientific, Inc an ISO 9001:2015 Company8246 Sandy CourtSuite EJessup, Maryland 20794USA Call 301-498-6700orEmail sales@newport-scientific.com
Privcy Policy Terms of Use Site Map ©2019 NEWPORT SCIENTIFIC, INC. A standard is physical representation of a unit of measurement. A known accurate measure of physical quantity is termed as a standard. These Standards of Measurement are used to determine the values of other physical quantities by the comparison method. In fact, a unit is
realized by reference to a material standard or to natural phenomena, including physical and atomic constants. For example, the fundamental unit of length in the International system (SI) is the meter, defined as the distance between two fine lines engraved on gold plugs near the ends of a platinum-iridium alloy at 0°C and mechanically supported in
a prescribed manner. Similarly, different standards have been developed for other units of measurement (including fundamental units as well as derived mechanical and electrical units). All these standards are preserved at the International Bureau of Weight and Measures at Sevres, Paris. Also, depending on the functions and applications, Different
Types of Standards of Measurement are classified in categories International Standards, Primary Standards, Secondary Standards, and Working Standards. International Standards: International standards are defined by International agreement. They are periodically evaluated and checked by absolute measurements in terms of fundamental units of
Physics. They represent certain units of measurement to the closest possible accuracy attainable by the science and technology of measurement. These International Standards of Measurement are not available to ordinary users for measurements and calibrations. International ohms: It is defined as the resistance offered by a column of mercury
having a mass of 14.4521 gms, uniform cross-sectional area and length of 106.300 cm, to the flow of constant current at the melting point of ice. International amperes: It is an unvarying current, which when passed through a solution of silver nitrate in water (prepared in accordance with stipulated specifications) deposits silver at the rate of
0.00111800 gm/s. Absolute units: International units were replaced in 1948 by absolute units. These units are more accurate than International units, and differ slightly from them. For example, 1 International ohm = 1.00049 Absolute ohm 1 International ampere = 0.99985 Absolute ampere Primary Standards: The principle function of primary
standards is the calibration and verification of secondary standards. Primary standards are maintained at the National Standards Laboratories in different countries. The primary standards are not available for use outside the National Laboratory. These primary standards are absolute standards of high accuracy that can be used as ultimate reference
standards. Secondary Standards: Secondary standards are basic reference standards used by measurement and calibration laboratories in industries. These secondary standards are maintained by the particular industry to which they belong. Each industry has its own secondary standard. Each laboratory periodically sends its secondary standard to
the National standards laboratory for calibration and comparison against the primary standard. After comparison and calibration, the National Standards Laboratory returns the Secondary standards to the particular industrial laboratory with a certification of measuring accuracy in terms of a primary standard. Working Standards: Working standards
are the principal tools of a measurement laboratory. These standards are used to check and calibrate laboratory instrument for accuracy and performance. For example, manufacturers of electronic components such as capacitors, resistors, etc. use a standard called a working Standards of Measurement for checking the component values being
manufactured, e.g. a standard resistor for checking of resistance value manufactured.



