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The surface, in the view shown, must lie between two parallel lines .006 apant. In addition,
the feature must be within the limits of size.
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Each longitudinal element of the surface must lie between two paraliel lines .003 apart
where the two lines and the nominal axis of the part share a common plane. In
addition, the feature must be within the specified limits of size and the boundary of
perfect form at MMC. Straightness - line elements will control waisted, barrelled and
bent shapes. It does not control taper. '
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Tolerance zone bounded by two concentric circles.

i3] 0.01 |

| 1.00" +D.D5

0.01 Tolerance zons

At any section along the cylinder
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Micrometer

: ..
—_

All positions on the trilobe
measure the same diameter.

' Figure 6.4 Parts appear round when they are not
when using Iwo-poIni ma2suring Insirumsants.

Caliper Micrometer

"
"

Efiective diamoter
2.310" .

Fizure 6.5 Two-pom: gages cannot measury oftective size when parts have
odd-shaped Tobes
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TELING ADJUSTERS

SURFACE
PLATE

Leveling plate

Level part and move indicator over
surface, readings must not exceed total
flatness tolerance. Good check but may

be time consuming.

Set on gage blocks of same height,
then indicate under part. Will not
check surface under blocks.

INDICATCR UNDER PART

40

\ FEELER GAGE

Feeler gage check
Quick check. Itis good for large
tolerances. May miss concave

variations.

Indicate thru hole in plate.
Slide part over indicator.
Good in process check.
May misread on convex

parts.




J,—Clplic,al flat

7| 0008 Place the optical flat on the object ar
r monochromalic light,

l The flatnass deviation is tha numbsar of
countad, multiplied by A/2 of the light us
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GEOMETRIC

SYMBOL CHARACTERISTIC TOLERANCE
— STRAIGHTNESS
=7 | FLATNESS -
Q CIRCULARITY "o
L | CYLINDRICITY
r~ | PROFILE CF ALINE ~
&3 | PROFILE OF A SURFACE THOFILE
- ANGULARITY
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F PARALLELISM
& | TRUE POSITION
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A | TOTALRUNOUT
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Tolerance or cylindricity value

TROR

CORPS DE DOSEUR
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Align the object in the following way :

>
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L Determine the paosition af the datum features @ @ and

E 8| calculate and adjust the median planes of the datum parallel
to the surface plate.

>

The symmetry deviation is the difference in distance be-
tween the common plane and the calculated feature axis

O202

The deviation shall not exceed half the tolerance value.
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5 Y N Flace the object on an angbe plate with an ar
h
) — Adjust the object by turning so that the full in
A ment of the toleranced feature iz a minimum

Angularity |

The angle of a taper
plug by the ratio of two
diameters which are at
a known distance apart

4391y o SimpleAngle 4041 oo Ogles W
&l agly il 595 3 ol (Wil dlxe B
(il ladio ) G141 51 419l il oo YUzl

bl (51 4115 b5 31 55550 sl deped golsl ity 5
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T 7 P D,;— Dx
‘_\ z. e tan 5 = -—-—*——ZIH ~H2)
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The angle of an internal
taper by the ratio of
two specific diameters

The angle of a slender
taper bore by the axial
separation of two balls
of known diameters
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(a) Schematic illustration of a bevel protractor
(b) Vernier for angular measurement, indicating 14° 30"
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30°
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The surface must lie between two parallel planes .010 apart which are inclined at 30©
to datum plane A. In addition, the surface must also fall within the profile zone.

- .010 ANGULARITY ZONE

MIZENS THIS 2 PARALLEL PLANES
ORIENTED AT 30°TO
DATUM PLANE A.

.060 PROFILE ZONE

B SEES R

DATUM REFERENCE % DATUM FEATURE B
FRAME ESTABLISHED (RFS)

A
BY DATUM FEATURES A DATUM PLANE

AND B.

SAMPLE INSPECTICN

To verify the angularity requirement, the part is

mounted on datum feature A and inclined 30

degrees on a sine plate. The entire controlled S
surface must indicate within .010 total. Since an )
anti-rotation datum feature is not referenced, the
part may be rotated as necessary to fall

within the tolerance zone. ' | 1
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R
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| RIS,

|—{.-'-' oo o] Place the object on a surface plate covering
.! N | datum surfacs.
[___ — | Carry out measuremants all over the surface.
%
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500 400 ' TOLERANCE //|.005 A TOLERANCE
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495 395 495[ ONE r / ~ 500J*
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z 395 400 _@ 34 ﬁﬁo
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20°30'

a (b) (c) (d)

61



375 - 16 UNC - 2B

g o1om|alB|C
250(p)

| [—0.01

Frojected ftolerance
Zone

YA Y

L}

I"ucuze% part

(([dgns ) Lol gl yds

0.25

Qe o ool Sl (] jo wsS o0 ooliw] AdBB b ax j0 A+ GLlgy (4ol 51,8 J oS coxi jolio ay g5 (! )
0 29 |y 090 Tl Lo (1 YUl 9 (0 FYL )0 (0058 (gl Amio 9O O S (00 51 B JES 3590 4z 0
cal oud asiio il Bl Hlado 3l pidion Wl dxbo 90 (| alold puoS

tholzd slhs gyl W
Cd,S Sl jo S gS Juolgd jo as a9398 £ Olgie aa s SO o s 35 03 jl g uSelo o> B

| L [oos|a

62



A surface 1o a datum planea
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L. 008 A Clamp the object to an angle plate which
plate.
- The toleranced surface shall be adjusted to
Y prios 1o measuramaeant.
— INSPLCTICN
P KNEE
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MEANS THIS

010 TOLERANCE ZONE
2 PARALLEL LINES
ORIENTED TO THE
DATUM REFERENCE
FRAME,

SAMPLE INSPECTION

PART MOUNTED ON DATUM FEATURE A
WITH INDICATOR TRAVEL IN A SERIES OF
LINE ELEMENT CHECKS PERPENDICULAR

TO DRF.

ERCTIAFE

Sl Sl

/_ EACH ELEMENT OF THE
SURFACE MUST LIE
WITHIN THE
TOLERANCE ZONE.

DATUM REFERENGCE
FRAME ESTABLISHED
BY DATUM FEATURE A.

=

My

dq @_{
T e, ||

I | l
i i/

Place the object on a surface plate.

Measure the distance (M, and M,) between the cylinder
which simulates the toleranced feature and the square at
two heights, L, apart. Measure the difference between the
diameters o, and d,.

Perpendicularity deviation in this direction G is

d—d\| L,
PdG:(Mi_MZJ_T XL_E

Repeat the measurements in direction H perpendicular to
direction G and compute the measurements.

The perpendicularity deviation, Pd, of the toleranced
feature is

Pd = \[(Pd)? + (Pd),)?
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Place the object in a guide featun
the daturm axis perpendicular o tl

MMeasure the distance bebweaan 1th
the surface plate.
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Mandrin
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i - ! —Cylindrical mandral
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Setting to Ly = L&t high points

e
E $’] ) —— Simulate the datum axis with the axis of the inscribed
] cylinder.

Align the toleranced surface parallel to the sutface plate
prior to measurement,

Carry out measurements on the surfacs.

The parallelism deviation is the full indicator movement.
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Simulate the datum axis with an inscribed oyl
and align it paraltiel to tha horizontal surface
and normal 1o the lower edge of the inclinac
face plate.

PSS
ot Wb g8 o oo 09 (g0 438 )5 A 50 L lgie 4 (T ladie 8 S 5158 Lo (lgie 4 Eygm 4SSy 00 5
A o 585 5590 gl aslien (gleeigy by SE o ) 51 oolisinl big 015 1,8 Elygm JS15 (o yy U Fit cod 5Ll

- oo (o0 Tl ygu y90

78



Elogmw 4 Comnd yioS a8 b (28 (. 1 ol p3¥ Wbl ouls QL Lo (ylgie & Ely9m (A5 15 g oS0 5900 50
. O ool

Squareness : sole il )b

L Og (o0 ool wolei j0 LigS I (5 5105l (6l

0,5 bulr plg (08 J 58 &g 1) 090 J S sl aSuzmbang U o sl

|1 ].00s]a

=

(

www.mohandesidl.ir
S
79



A
Typewritten Text

A
Typewritten Text
www.mohandesidl.ir


A surface 10 a datum plane
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—— 1 008 4 | Clamp the object to an angle plate which

plate.
- The toleranced surface shall be adjusted to
I prior 1o maasuramant.
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Part is rotated
and gage is
moved along the
surface

Indicator travels Datum axis A

along a helical path
along the surface
of the diameter
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Profile of surface xh. .9,

[(&] 1 Ja[s]cC

sphere &1 4

=11

=

1><| Object | Form tempiate

- -"'1_ v l“l -n-. i
X\ X AN A
-~ - A T . 4 .

Align the object with the copy system and the form
template.

The indicator records the deviations of the object,
I'he surface profile deviation is the maximum value of the in-

dicator readings, corrected to normal to the theoretical sur-
face profile.
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