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How to use inside micrometer

In general, the inside micrometer consist of micrometer unit or a measuring head, spacing collar or spacer, a handle and extension rods. Purchase Our Products at the following retailers: Close Window Are you new to using a micrometer and not sure where to start? Mitutoyo 141-102 Inside Micrometer - Amazon.com An inside micrometer reads like
an outside micrometer however the scales are just the opposite and reads left to right. Ensure that the surface of the workpiece to be measured is clean during measurement. There are different types of micrometer which is available for the use of specific purpose and inside micrometer is one such type of micrometer and they can used for measuring
inside diameter of bonded wall objects such as hollow pipe or cylindrical pipe. Don’t worry, you're in the right place! This article will give you a step-by-step guide on how to use a micrometer correctly and with confidence. The thimble will expand till end of each tool are able to touch inside the pipe and then numbering system are used for finding the
measurement on thimble. They look like pen and in middle there is a thimble which turns. For example, when measuring with an inside micrometer with a range of 75 to 600/0.01mm, after connecting the extension rod, when the size is greater than 125 mm, there is a difference of 0.008 mm between readings when the fixing screw is tightened and
when it is not, which constitutes an attitude measurement error. An inside micrometer, also referred to as an internal micrometer, is a precision measuring instrument designed for accurately gauging the internal diameter of cylindrical holes, bores, and cavities. Put the part in between the anvil and spindle of the micrometer. In our example, we can
see two lines after the 3 which equals 2x 0.0250” = 0.0500". To take the measurement we are going to take four separate readings from the micrometer and add them up for our final reading. Using the ratchet on your micrometer can make this easier. The inside micrometer has a compact structure and stable and reliable measurement accuracy.All
accuracy indicators meet national standards.Users can choose the appropriate micrometer based on their measurement needs or place special orders according to their requirements. The vernier scale provides the measurement to a high degree of precision, typically in thousandths of an inch or tenths of a millimeter. This might require you to spin
the thimble to open the micrometer enough to get the part in there. The main factors influencing the measurement errors of an inside micrometer are deformation errors due to applied force and temperature errors. There are various types of inside micrometers which is available in several of sizes as well as in designs. Also, connect the largest
connecting rod to the micrometer head, and then sequentially connect to the measuring contact to reduce the bending of the axis after connection.When using the Inside Micrometer to measure the aperture, at least one cross-section should be measured in two perpendicular directions. This is our hundred thousandths or “hundred thou” reading.
Measuring head4. Each of these larger lines equals another 0.1000”. Each of these lines equals 0.0010” or 1 thousandth. The next mark that can’t be seen is the .350 mark and that is the figure to begin with to determine the total value. This would make the final part of our reading 0.0006". The reading line on the sleeve is divided into 40 equal parts
by vertical lines that correspond to the number of threads on the spindle. After use, clean and lubricate the inside micrometer, store it in a dedicated case, and keep it in a dry place. The elongated large-sized inside micrometer undergoes gravitational deformation, involving form errors such as straightness, parallelism, and perpendicularity. Rough
Measurement (Optional): If you're uncertain about the bore's approximate size, you can use calipers or a rough measurement tool to estimate the diameter. If we used a 4-5” micrometer then we would add 4” and so on. After use, apply rust-proof oil to each measuring surface, and store them in a box.The connecting rod comparison table is attached
below.Except for the (50-70) mm measurement range, all other components are connected to the micrometer head with a connecting sleeve.Comparison Table for Extension Rod of (50-600) mm Inner Diameter MicrometerMeasuring rangemmMicrometer head50mmMeasuring contactl 3mmMeasuring head20mmExtension rod NQ113mmExtension rod
NQ225mmExtension rod NQ350mmExtension rod NQ4100mmExtension rod NQ5150mmExtension rod NQ6200mm50~631-----——- 63~70170~83 83~95195~108-1108~1201120~133--1133~1451145~158-1158~1701170~1831-1---1--183~1951195~208-1208~2201220~233---1233~2451245~258-1258~2701270~283---1283~2951295~308-
1308~3201320~3331-1--1--1333~3451345~358-1358~3701370~383---1383~3951395~408-1408~4201420~433---1433~4451445~458-1458~4701470~4831-1--1-11483~4951495~508-1508~5201520~533---1533~5451545-558-1558~5701570~583--1583~5951595~608-1 Inside micrometers are invaluable tools for precision measurements
in various industrial and manufacturing applications. For most depth micrometer you will find that they don’t have a tenths (0.0001") reading. So let’s break down the four parts of this reading. How to Read an Inside Micrometer Graduated in 0.001" First of all, the basics: The pitch of the screw thread on a standard spindle is 40 threads per inch. In
this blog post, we'll guide you through the steps of using inside micrometers effectively and accurately. As the measuring spindle is adjusted using a thimble or ratchet mechanism, the anvils make contact with the bore’s inner walls, allowing for a precise measurement of the internal diameter. The 1 thousandths (0.0010”) and tenths (0.0001") readings
lines up with the zeroes so we don’t add them to our measurement. All of these examples assume you are using a 0-1” micrometer. This means so far our reading is 0.3000” + 0.0500” = 0.3500". Take the Measurement: Rotate the thimble clockwise to advance the measuring jaws until they make gentle contact with the bore's inner surface. It is
especially suitable for measuring the inner diameter, groove, and distance between two parallel planes in mechanical processing. Connecting rod12. Clean the measuring jaws with a clean cloth before and after measurements. Micrometer screw10. If your micrometer is already calibrated, you can skip this step. The specific specifications and
graduation values are shown in Table 1.Table 1Series and indicatorsLower limit of measurement50150250Individual inner diameterMeasuring range of micrometer head13255025Graduation value0.010.010.010.01Specification (measurement range)50-25050-60050-100050-1500150-1500150-2000150-3000250-2000250-3000250-4000250-5000250-
600050-7575-100275-3001. Calibration nut9. Fixed sleeve7. You want to take your measurements perpendicular (90 degrees) to the surface you are measuring. Differential8. When a micrometer is at its minimum reading (.200) the horizontal line on the sleeve should line up with ... Attitude measurement refers to the consistency between
measurement and use. Be careful not to over-tighten, as this can lead to inaccurate measurements. Before we talk about taking measurements with our micrometer, let’s have a quick refresher on the various parts of the micrometer. Select the Right Size: Choose an inside micrometer head or set of measuring jaws that are appropriate for the bore
diameter you want to measure. It is also a good practice to occasionally clean the spindle to keep any contaminants from being drawn into the sleeve. They can also be used for a variety of other types of measurement, in particular with ... When closing in on the object (to be measured) use the ratchet stop so as to not over tighten the thimble and give
an erroneous reading. Main scale can provide the measurement up to 25 mm whereas the measured value is called the main scale division. The scale on the thimble is showing the second mark from the .020 graduation mark. They all get read the same way. Each of the lines on the sleeve equals another 0.0250". In the picture above, reading from the
upper side of the scale, the bevel edge of the thimble is positioned to where it is setting less than the .400 mark. Avoid loosening the back cover, as it can alter the zero reference line. In our example we can see that we are on the 15 so our reading is 0.0150". Your micrometer should be calibrated but it also a good idea to check it right before using it.
The standard specifies that the support point of the inside micrometer should be at (2/9)L and at a distance of 200 mm from the end face, where the measurement variation is minimal. The tenths reading lines up with the zero so we don’t add any tenths. Do not apply regular machine oil between the fixed sleeve and the adjusting sleeve. If we used a
1-2” micrometer then we would add 1” to our measurement. A stand can greatly improve the accuracy of a measurement and actually speed up the process especially when measuring parts repetitiously. However, if the support point is slightly different, the change in straightness is significant. Usage and Maintenance Check if the zero reference line
is accurate. Clean the measuring contacts, measuring heads, and measuring heads, rotate the differential to check if it rotates flexibly, and check if the locking device is firmly fixed.Before using the Inside Micrometer, use the calibration clamp to calibrate the zero position of the micrometer head (combination of 3-9 components), and apply even
force.If there is a slight error, first tighten the locking screw and then loosen the calibration nut to align the zero position of the differential cylinder with the longitudinal line of the fixed sleeve, and finally tighten the calibration nut.When connecting the connecting rod to the Inside Micrometer during use, first unscrew the nut on the threaded shaft
sleeve, and then tighten the right end of the connecting rod to the left end of the threaded shaft sleeve.When using the Inside Micrometer to measure the aperture, support the measuring surface of the measuring contact on the measured surface, adjust the differential, and swing the measuring surface on one side of the differential cylinder in the
radial section of the hole to find the maximum size, and then swing it in the axial section of the hole to find the minimum size. For deep hole measurements, the number of supporting faces should be appropriately increased.Pay attention to the influence of temperature during measurement and prevent heat transfer from the hand or other heat
sources. In the pic above you can see that it looks like the 6 on the sleeve lines up best with a number on the thimble. This leads to attitude measurement issues. This is particularly important for accurate measurements. Alright, let’s get down to business. Read the Measurement: Look at the main scale and the vernier scale. Measurement of inner
diameter by inside micrometer: In the design of the inside micrometer, they have jaws where one of the end are movable whereas the other end is fixed. Using an inside micrometer involves a series of steps to accurately measure the internal diameter or bore of a hole, cylinder, or other internal feature. Because the 3 is the last hundred thousandths
graduation shown, the first part of our reading is 0.3000". In daily production, when measuring a hole with an inside micrometer, support the measuring contact on the surface to be measured, adjust the thimble so that one side of the measuring contact swings within the radial section of the hole to find the smallest size. The last part of our reading is
the tenths (0.0001") reading. We take the reading where the number on the sleeve lines up best with a line on the thimble. For inside micrometer, steel of good quality is used in spindle and the measuring head and for face tool of high grade steel are used. Try spinning the thimble until you get three clicks on your ratchet. Threaded shaft sleeve5. Get
a feel for it, literally! If it feels like your micrometer is dragging or rubbing at any point when spinning the thimble, there is a good chance it could affect your measurement. To make the adjustment simply puzzle the wrench to the side of the spindle and insert the small tip into the leverage hole. Generally, calipers are less accurate and more
versatile. Here we have 0.1000” + 0.0250” + 0.0120” = 0.1370". Use the ratchet stop, if available, to apply a consistent and controlled pressure. This is more common on older or very cheap micrometers. Calibration clampTechnical dataMeasuring range50~7575~125>125~200>200~325>325~500>500~600Graduation
value(0.010.010.010.010.010.01Indication error+0.006+0.006+0.008+0.010+0.012+0.016Measure the spherical radius of the surface202020202020The range of the micrometer screw is 13Check the size and deviation of the card board by 50 * 0.0020bserve whether there are any defects on the appearance of the Inside Micrometer that may affect
the measurement. This reduces deformation and minimizes measurement errors.After measurement, the Inside Micrometer should be placed flat to avoid deformation of the instrument.During use, be careful not to bump the micrometer. Check out the secrets to mastering micrometer measurement. Comprising a main frame, a measuring head, and a
measuring spindle, the inside micrometer operates by inserting its measuring head into the bore to be measured. The support position during inside micrometer measurement should be correct. Here's a guide on how to use an inside micrometer: Tools Needed: Inside micrometer Properly calibrated gauge blocks (optional, for calibration) Calipers
(optional, for rough measurement) Micrometer stand (optional, for stability) Steps: Calibration (Optional): Before you start measuring, it's a good practice to ensure that your inside micrometer is properly calibrated. Looking at the lower part of the scale you can see one more graduation mark revealed and that would be the .375 mark. For larger
workpieces, place them on a V-block or flat surface for measurement. There is a locking screw provided to one side of anvil which is used for adjusting extension rods and they helps to hold the extension rod firm and in other side a hole is provided which is used for fitting the handle, the handle are used for the insertion in inside micrometer. Consider
purchasing a micrometer stand that can serve as a ‘third hand’. The least count of the micrometer is measured in inches or millimetre and provides precise readings. The lower side of the scale is divided even further with each graduation representing .025”. Practice and experience will improve your proficiency with this precision measurement tool.
We have 0.3000” + 0.0500” + 0.0150” = 0.3650". Adding the two together the total value would be .350” + .022” = .372” For accurate readings on all precision measurements it is important to hold the work piece squarely with the measuring tool. There are 25 lines around the thimble of an inch micrometer. The accuracy level measured is generally
IT8-IT10 as specified in GB/T1800.3-1998.The center of the measuring head of the inside micrometer is set with a hard alloy sheet, which extends the service life of the inside micrometer.The driving mechanism of the inside micrometer is composed of a micrometer screw and a threaded shaft sleeve fixed in the fixed sleeve; the differential, calibration
nut, and micrometer screw are fastened together as moving parts; The measuring head, threaded shaft sleeve, fixed sleeve, etc. Reading your measurement correctly is important but so isn’t preparing to take your reading. Here we have 0.5000” + 0.0500” = 0.5500". At the posterior end have screw which is used for the adjustment of the thimble.
We’ve done that now and we have the reading below on our micrometer. We are taking our readings at the intersection of the lines on the thimble and the sleeve. Therefore, moving the support position to the location with the maximum support distance, known as the "natural deflection," is specified to ensure rigidity. Then tighten the fixing screw
and take the reading. Ensure that the jaws are aligned with the bore's axis and perpendicular to it. Next is the 0.0250” or 25 thousandths reading. When a micrometer is at its minimum reading (.200) the horizontal line on the sleeve should line up with the ‘0’ on the thimble. The measuring head’s frontier end are also called as anvil there is a hole by
which extension rods can be inserted in the inside micrometer. The magnitude of its rigidity can be reflected in the "natural deflection." Theoretical and experimental results show that the stiffness determined by the workpiece's cross-sectional shape has a significant impact on the gravitational deformation after support. If our tenths reading lined up
at the 9 as shown below. Image Source :- weprotool There are no headings in this document.The Inside Micrometer is a universal internal dimensional measurement tool that uses the principle of a screw pair to read the distance between the spherical measuring surfaces at both ends of the main body. There is also a direct reading without tightening
the screw. If the 0 does not line up then it will be necessary to calibrate the micrometer by rotating the sleeve. Measuring head11. 001 mm. Our reading would instead be 0.7000” + 0.0140” + 0.0009” = 0.7149". When measuring with a long-length Inside Micrometer, support it at 0.211L on both ends of the full-length size. Measuring contact2. Pay
attention to these factors before taking your measurement to help make sure your readings are accurate. Before assembling the connecting rod, wipe clean all contact surfaces and measuring surfaces. Whenever the thimble turns then micrometer expands. Locking screw6. Ensure that the bore is clean and free of burrs or debris that could affect the
reading. It will not require much effort to turn the spindle however there is sufficient resistance in the spindle so that it will never move on its own. To measure outside dimensions, you would need to use an ... First put the micrometer head in the calibration gauge. During measurement, observe the variation in the fixed and loosened positions of the
micrometer head. Each micrometer comes with a half moon adjusting wrench for this purpose. The 1, 25 and 100 thousandths readings as well as the tenths reading. This adjustment needs to be repeated several times.Finally, tighten the locking screw, remove the Inside Micrometer, and read the measurement. This is why everything has to be
extremely clean. Here we have 0.7000” + 0.0140” + 0.0001” = 0.7141". The simplest way is to check the zero. To see if this is the case you must use the standard that is supplied with the micrometer. If the zero position is correct, then the reading on the micrometer head should be zero when the two ends of the micrometer head ... For inside
micrometer, steel of good quality is used in spindle and the measuring head and for face tool of high grade steel are used. Thus every 4th line, which is longer than the others, designates 0.100" and matches the upper scale. Parts of an Inside Micrometer Proper Use and Care Be sure to unlock the locking knob before attempting to rotate the thimble.
Close the micrometer and check the reading to make sure it isn’t a tenth or two off. Final Check: For critical measurements, you may want to repeat the process to confirm the accuracy of your measurement. They can measure the inside diameter of registers and holes. You’ll learn about the different parts of the micrometer, how to read the
measurements, and even some tips and tricks to help you out. Note the alignment of the scales, and read the measurement. In general, the inside micrometer consist of micrometer unit or a measuring head, spacing collar or ... How to Adjust and Calibrate an Inside Micrometer: An inside micrometer is primarily used to measure, as the name implies,
inside diameters. Especially for large-size measurements, special attention should be paid.The support position of the Inside Micrometer during measurement should be correct. These are very accurate measurements and it is easy for something to go wrong. Error Analysis The direct measurement errors of an inside micrometer include deformation
errors due to applied force, temperature errors, and the inherent indication errors associated with general measurements. This can help you select the right inside micrometer size and reduce the number of adjustments needed during the final measurement. These errors encompass reading alignment errors, contact errors, and zeroing errors of the
measuring instrument. A: No, an inside micrometer is specifically designed for measuring the inside dimensions of objects, such as holes or tubes. A human hair measures about 0.003". Note: some micrometer don’t have a 0.0001” reading. If you need tips for getting ready to take your measurement then skip to the bottom where we have some advice
laid out. Their working are very simple and the working of inside micrometer have three steps: Fixing of the rod and the spacer.Adjustment of the screwMeasuring Provide accurate measurement.They have integrated scale.They are durable and long lasting. Using an inside micrometer requires a steady hand and attention to detail to ensure accurate
measurements. Insert the Measuring Jaws: Carefully insert the measuring jaws into the bore or internal feature. The first part of the reading is the 0.1000” reading. This reading is also taken from the sleeve of the micrometer. Our examples are shown using a typical outside micrometer. The inside micrometer should be checked every 90° of rotation,
and the indicated error should not exceed the specified requirements. Use a gentle, consistent amount of force when spinning the thimble. Use the ratchet device when tightening the adjusting sleeve. For inside micrometers with different cross-sectional shapes, although their lengths (L) are the same, when supported at (2/9)L, they all meet the
requirements for the measured value error. Classification of extension rods are: 50 mm to 75 mm75 mm to 100 mm100 mm to 125 mm125 mm to 150 mm150 mm to 175 mm175 mm to 200 mm Extension rods are usually used for the objects which are extensive and have large diameters, and extension rods are used with spacer, spacer are of 12mm
and they can be used for small diameter with measuring head. To give you a little more practice let’s look at a few more readings. Therefore, each vertical line designates 1/40" or 0.025". Clamping too hard, being a little off angle or a piece of dust or lint can really throw off your measurement. If you have a larger micrometer then use a gauge block to
check your zero. The graduation marks on the upper side of the scale represent .050” and is numbered every 2nd mark so every number represents .100”. In the example above we can see that the larger lines on the sleeve of the micrometer are numbered. Depth micrometers are probably the second most common type of micrometer. Precautions
When using an inside micrometer for measurement, it is necessary to connect the largest size extension rod to its micrometer head, and then connect it sequentially to the measuring contact, in order to minimize the bending of the connecting shaft after assembly. One revolution of the thimble advances the spindle face toward or away from the anvil
face precisely 1/40" or 0.025" equaling the distance between two graduations on the sleeve. Now spin the thimble until it closes on the part. If you're taking multiple measurements, ensure that the micrometer is properly zeroed each time. Micrometers take measurements to an accuracy of 0.0001” which is 30 times smaller. Ensure that they make
contact with the bore's inner surface evenly and without tilting. The 25 thousandths (0.0250”) reading doesn’t have any lines shown beyond the 0.1000” reading so we don’t add anything to our measurement for the . For everyone else, grab your micrometer and your part to measure. Again remember that this scale reads backwards so that would read
.022”. When measuring the distance between two parallel planes, swing the Inside Micrometer in multiple directions and take the smallest size as the measurement result.The Inside Micrometer can not only be used with a connecting rod for internal diameter and internal dimensional measurement but the micrometer head (combination of 3-9
components) can also be used as a single Inside Micrometer.When using the Inside Micrometer, select the appropriate connecting rod from the provided connecting rod comparison table to form the required size to reduce cumulative errors. Ensure that the measuring jaws are clean and free from debris to avoid measurement errors. Let’s check in on
our measurement so far. The main scale provides a rough measurement, while the vernier scale offers precise readings. Clean the measuring rod and anvil seat before measurement. They allow you to accurately measure the internal diameter of holes, bores, and other internal features. You want to make sure your micrometer is in good working
order. are connected as a fixed part. Position the Inside Micrometer: Hold the inside micrometer head between your fingers and gently open the measuring jaws by rotating the thimble counterclockwise. The beveled edge of the thimble is divided into 25 equal parts with each line representing 0.001" and every 5th line is numbered. In the measuring
head of inside micrometer comprises a thimble which holds the reading to 50mm which is known as thimble division reading and it have only one way marking. I'm assuming you're ready to take your measurement now. The barrel or sleeve has index scale or main scale as well as the sub scales in which two ways marking are provided. Dust and lint
might seem small but they can make a huge difference in your measurement. You can use calibrated gauge blocks to check and adjust the micrometer's accuracy. Inside micrometers are of two types: Analog type inside micrometerDigital type inside micrometer For analog type of micrometer, the least count is 0. Record the Measurement: Record the
measured diameter, making sure to specify the units of measurement (inches or millimeters). When closing in on the object (to be measured) use the ratchet stop so as to not over tighten the thimble and give an erroneous reading. To take the tenths measurement we look at the numbers that go around the sleeve of the micrometer. Connecting
sleeve3. Remove the Inside Micrometer: Gently retract the measuring jaws from the bore, being careful not to damage the internal surface. Different sizes of extension rods are available which range between 50 mm to 200 mm which depends on requirement. One last thing to keep in mind when taking micrometer measurements is that you should
take multiple readings. Remember you aren’t trying to clamp down on the part. Taking multiple measurements helps build confidence that your measurements are correct. 01 mm and for digital type of micrometer, the least count is 0. However, there are many different types of micrometers available. Example: Reading of .372 Remember that the
scale is reading backwards (left to right) which is just the opposite of a standard outside micrometer. These instruments are indispensable in various industries, including manufacturing, machining, and quality control, where ensuring the accurate dimensions of internal features is pivotal for proper fit, functionality, and overall product quality.
Measuring at an off angle will skew your measurements and tend to give you a larger reading than the actual size. We now have all four parts of our reading. Check out the comparison below to see how they match up. Follow all of the same steps to read them but skip adding any tenths to your measurement. If we add them all up we get 0.3000” +
0.0500” + 0.0150” + 0.0006” = 0.3656" Note: our measurement was taken using a 0-1” micrometer. Inside, Outside & Depth Measurements Inside Micrometer Inside Micrometer: Definition, Types, Working, Uses, Least Count, Advantages & Disadvantages :- Inside micrometer is used for the measurement of large internal diameter.
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