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Measured value Determination of
Numerical value x unit "GO" or "NO-GO"

PA

(8)
ey
SOf B
w RMITTEL

/\@

0\2 4 6 8 10
r N

Measured value, e.g. 15.00 mm

| Workpiece (test item)
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y Measured quantity 3'4""&




Measuring and
test equipment

Auxiliary
equipment

Material
measures

Measuring
Instruments
with displays

Ruler

Parallel gauge block

Calliper

Protractor

Feeler gauge
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Limit gauges
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Auxiliary
equipment

Measuring stand

Spring callipers
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Workpiece, tilted

Positioning at an angle
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Change in shape

Viewing direction:‘ correct

a)

Viewing direction:
incorrect




Measuring
Instrument

Auxiliary
measuring
Instrument

Inside spring callipers

Working ruler
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Measuring surfaces

/7 Cross tips Slide Rail

Verniers

Inch scale Workpiece

Locking screw

Moving measuring jaw
Fixed measuring jaw

Measuring knife edge

Clamping lever Millimetre scale

Depth gauge
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Scale 0.9

9 mm in 10 divisions 30+2 +0.3 Result: 3.23
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Vernier length o Note:

The vernier baseline graduation
Vernier corresponds to the decimal point
of the figure to be read off.
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grooves
Outside
measurement
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measurement

Measuring knife edges

Clearance
measure- [ i

ment
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I} j Blocking of display
=

mmvind 0

Unit selector button

Accuracy

Measured 2
value LEEY

21.80 21.79

(actual
value)

Gauge block: 21.80 mm
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Bridge

Vernier

Locking Rai
screw

Slide

Anvil Measuring rod Display scale

Scale sleeve Scale drum

Measuring
surfaces
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Coupling
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Reference line

Measuring rod
arrester

U-clamp

Insulation plate
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Indication: 35.34 mm
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Numerical scale

Store (hold value)
0-25mm 0.001 mm

OFF
oPA

Q7 A
ON (zero setting) 3mma




Probe rods




Adjustable IO
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tolerance R

mark

Rotating line scale

mm scale

Tension
shank

Probe rod

Measuring
insert




Detail Z
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Read-off value = 75°\
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o = 90°-75°
a= 15°
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Feeler gauge

Bore gauge

Straightedge
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NO-GO side _
NO-GO side

Limit plug gauge Limit gap gauge




dimensional
deviation ef

Minimum
dimension (M)
Maximum dimer

Nominal dimension (N)
el
Baseline (NL)

dimensional
deviation es

Tolerance zone
g

)sion (H)

— -
Shaft

Nominal dimension (N)
Baseline (NL)

dimensional
deviation El

Minimum Tolerance zone

dimension (M)

-

Maximum dimension (H)
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Bore




a) es (ES) and ei (El) are positive. c)es (ES) is positive, ei (El) is

The tolerance zone is above negative. The tolerance zone is
the baseline. m on both sides of the baseline.
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b) es (ES) and ei (El) are negative. d) es (ES) or ei (El) is equal to

The tolerance zone is below zero, e.g. es (ES) = 0.
the baseline. The tolerance zone is below
the baseline.
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a) Flat fit

Inner fit
surfaces

Quter fit
surfaces

b) Regular-
cylinder fit

Fit sizes




NL *

. s
& lo
ol S " c
g ) Minimum | ®
O o S
m| 2 clearance oo
n|8

Bore tolerance Shaft tolerance

Minimum interference

Maximum
interference




Shaft

Shaft

Shaft




Interference Clearance

Fit 25H7/h6

Maximum clearance
Minimum clearance

Fit 25H7/n6

Maximum clearance
Minimum clearance

Fit 25H7/s6

Maximum clearance
Minimum clearance

+21um - (=13 um) =+ 34 ym
Ouym-(- Oum)= Opum

+21uym-(-15um)=+ 6 pum
Opum —(+28 um) =-28 ym

Opm—(+48 um)=-48 pm
+21um = (+35um) =-14 um

pm Tolerance zones with
+50 nominal dimension 25 mm _ S6 + 48

+40 n6 [ + 35

+ 30 +28 +21
+ 20
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Clearance Transition Interference
+50 fit fit fit
+ 40

+ 30 +34
+ 20
+18 0 +6 NL
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—-40 48
-50 Fit tolerance zones =
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Bore tolerance
zone H

Bore
tolerances
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The scribing iron
is held at an angle
from the ruler

Scribing with shifting square
(small workpieces)
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The pressure g
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rests on the 22\
tip placed |

at the centre 3|
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Radius

Compass points

Pointed compasses

hardened and ground

Beam compasses




Fine adjustment

oPA

&
7 /5
3 RMITTEL

\“ y

Position at an
angle by hand

Straighten up
for striking




