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SLIP GAUGES

These may be used as reference standards for transferring the dimension of the unit of
length from the primary standard to gauge blocks of lower accuracy and for the verification and

graduation of measuring apparatus.

Their opposite faces are flat, parallel and are accurately the stated distance apart. The opposite
faces are of such a high degree of surface finish, that when the blocks are pressed together with a
slight twist by hand, they will wring together. They will remain firmly attached to each other.
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Fig 2.7 Wringing of slip gcauge

They are supplied in sets of 112 pieces down to 32 pieces. Due to properties of slip gauges, they
are built up by, wringing into combination which gives size, varying by steps of 0.01 mm and the
overall accuracy is of the order of 0.00025mm. Slip gauges with three basic forms are commonly

found, these are rectangular, square with center hole, and square without center hole.
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Classification of Slip Gauges

Slip gauges are classified into various types according to their use as follows:
1) Grade 2
2) Grade 1
3) Grade 0
4) Grade 00
5) Calibration grade.
1) Grade 2:
It is a workshop grade slip gauges used for setting tools, cutters and checking
dimensions roughly.
2) Grade 1:
The grade | is used for precise work in tool rooms.
3) Grade 0:

It is used as inspection grade of slip gauges mainly by inspection department.

4) Grade 00:

Grade 00 mainly used in high precision works in the form of error detection in
instruments.
5) Calibration grade:

The actual size of the slip gauge is calibrated on a chart supplied by the
manufactures.

Manufacture of Slip Gauges
The following additional operations are carried out to obtain the necessary

qualities in slip gauges during manufacture.
i. First the approximate size of slip gauges is done by preliminary operations.
il. The blocks are hardened and wear resistant by a special heat treatment process.
ili. To stabilize the whole life of blocks, seasoning process is done.

iv. The approximate required dimension is done by a final grinding process
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v. To get the exact size of slip gauges, lapping operation is done.

vi. Comparison is made with grand master sets.

Slip Gauges accessories
The application slip gauges can be increased by providing accessories to the slip
gauges. The various accessories are
e Measuring jaw
e Scriber and Centre point.
e Holder and base
1. Measuring jaw:
It is available in two designs specially made for internal and external features.
2. Scriber and Centre point:
It is mainly formed for marking purpose.
3. Holder and base:
Holder is nothing but a holding device used to hold combination of slip gauges.

Base in designed for mounting the holder rigidly on its top surface.

LIMIT GAUGES

e A limit gauge is not a measuring gauge. Just they are used as inspecting gauges.

e The limit gauges are used in inspection by methods of attributes.

e This gives the information about the products which may be either within the
prescribed limit or not.

e By using limit gauges report, the control charts of P and C charts are drawn to control
invariance of the products.

e This procedure is mostly performed by the quality control department of each and
every industry.

e Limit gauge are mainly used for checking for cylindrical holes of identical

components with a large numbers in mass production.
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Purpose of using limit gauges

The common types are as follows:

Components are manufactured as per the specified tolerance limits, upper limit and
lower limit. The dimension of each component should be within this upper and lower
limit.

If the dimensions are outside these limits, the components will be rejected.

If we use any measuring instruments to check these dimensions, the process will
consume more time. Still we are not interested in knowing the amount of error in
dimensions.

It is just enough whether the size of the component is within the prescribed limits or

not. For this purpose, we can make use of gauges known as limit gauges.

Handle
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Progressive Type
Fig 2.9 Plug Gauge

PLUG GAUGES

The ends are hardened and accurately finished by grinding. One end is the GO end
and the other end is NOGO end.

Usually, the GO end will be equal to the lower limit size of the hole and the NOGO

end will be equal to the upper limit size of the hole.

If the size of the hole is within the limits, the GO end should go inside the hole and
NOGO end should not go.

If the GO end and does not go, the hole is under size and also if NOGO end goes, the

hole is over size. Hence, the components are rejected in both the cases.
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1. Double ended plug gauges
In this type, the GO end and NOGO end are arranged on both the ends of the
plug. This type has the advantage of easy handling.

2. Progressive type of plug gauges

In this type both the GO end and NOGO end are arranged in the same side of the
plug. We can use the plug gauge ends progressively one after the other while checking
the hole. It saves time. Generally, the GO end is made larger than the NOGO end in plug

gauges.

TAPER PLUG GAUGE

Taper plug gauges are used to check tapered holes. It has two check lines. One is
a GO line and another is a NOGO line. During the checking of work, NOGO line remains
outside the hole and GO line remains inside the hole.
They are various types taper plug gauges are available as shown in fig. Such as

1) Taper plug gauge — plain

2) Taper plug gauge — tanged.

3) Taper ring gauge plain

4) Taper ring gauge — tanged.
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RING GAUGES

e Ring gauges are mainly used for checking the diameter of shafts having a central
hole. The hole is accurately finished by grinding and lapping after taking hardening
process.

e The periphery of the ring is knurled to give more grips while handling the gauges. We
have to make two ring gauges separately to check the shaft such as GO ring gauge
and NOGO ring gauge.

e But the hole of GO ring gauge is made to the upper limit size of the shaft and NOGO
for the lower limit.

e While checking the shaft, the GO ring gauge will pass through the shaft and NOGO
will not pass.

e To identify the NOGO ring gauges easily, a red mark or a small groove cut on its
periphery.

Class ol

| Manufacturer's

Fig 2.12 Ring Gauge

SNAP GAUGE

Snap gauges are used for checking external dimensions. They are also called as gap
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gauges. The different types of snap gauges are:
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1. Double Ended Snap Gauge

This gauge is having two ends in the form
of anvils. Here also, the GO anvil is made to
lower limit and NOGO anvil is made to upper
limit of the shaft. It is also known as solid snap
gauges

2. Progressive Snap Gauge

This type of snap gauge is also called caliper
gauge. It is mainly used for checking large diameters
up to 100mm. Both GO and NOGO anvils at the same
end. The GO anvil should be at the front and NOGO
anvil at the rear. So, the diameter of the shaft is
checked progressively by these two ends. This type of
gauge is made of horse shoe shaped frame with I

section to reduce the weight of the snap gauges.

3. Adjustable Snap Gauge

Adjustable snap gauges are used for checking
large size shafts made with horseshoe shaped frame
of I section. It has one fixed anvil and two small
adjustable anvils. The distance between the two
anvils is adjusted by adjusting the adjustable anvils
by means of setscrews. This adjustment can be made

with the help of slip gauges for specified limits of size.

I

Fig 2.13 Double ended Snap Gauge

Fig 2.14 Progressive Snap Gauge

Adjustiable

Fixed anvil anvil

Fig 2.15 Adjustable Snap Gauge
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4. Combined Limit Gauges Type
Coloured
red

A spherical projection is provided with
Actual value

of deviation for
the workpiece

Class of
tolerance

GO and NOGO dimension marked in a single
gauge. While using GO gauge the handle is
parallel to axes of the hole and normal to axes
for NOGO gauge.

Fig 2.16 Combined Limit Gauge
5. Position Gauge

It is designed for checking the position of Hand grip of
non-conducting
material

features in relation to another surface. Other types
Nominal size and
class of tolerance

of gauges are also available such as contour

gauges, receiver gauges, profile gauges etc.

TAYLOR’ S PRINCIPLE
Fig 2.17 Position Gauge
It states that GO gauge should check all
related dimensions. Simultaneously NOGO gauge should check only one dimension at a

time.

Maximum metal condition
It refers to the condition of hole or shaft when maximum material is left on i.e.

high limit of shaft and low limit of hole.

Minimum metal condition
If refers to the condition of hole or shaft when minimum material is left on such

as low limit of shaft and high limit of hole.
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Applications of Limit Gauges
1. Thread gauges
2. Form gauges
3. Serew pitch gauges
4. Radius and fillet gauges
5. Feeler gauges

6. Plate gauge and Wire gauge
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