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GEOMETRIC TOLIRANCING SYMBOLS

srRArcHrF€ss t-, L fr

; l*rF€ss 7i1o*

i@
f-

r(

'R**EG ALn€'& \FrEVi .< i  n  I
'RcrLe ctr r 5gpsoce ? 

'l|r:ia.fu

TI
F l

< l

c
;

;

?
E

n
x
L

PARALLELIsM 
'*; i  

4

p6spflr$lflr,qRtrv {ss.ranEr\€sst 4 ;i ft- i I Ir  , . ' ( l  J _  I

I

{
J

t

J
r^J

Ar.rcL,LARrrv i{ i,t% | Z- t
posrrroilr :r, i Fu i O

. ^ b ' , e  I  a  ICOAxIALITY/CO..€ENTRTCTTY ' - . iY9,  
a l  \ . . ,  I

sYur.rgaRY li :Lt Ff{ =
7

Lt
J-

e-
E
r9

tffi

I

I
T
I
*
I
I

I

I

I
;

I
i

ffi :
t

I

t
I

i
l

I

I
T
I
I

.l

I

roTAL RLwCI(JT .  jn

o A r u M  : ' :

oAruM TARGET .  . r . .  
' - ' ,  i l l '

BOx olra€t tslo.rr
r rRt.E oOSlTlONl

pRoJECTEO rOL€F a^{E ZO^€

r lEGAROLESS OT TEATURE S IZE

ttl

d
I

J

=
MAXIMJM r . r r  I f ,R IAL COnJOlT lO l . l

INTRODUCTIOI\ -
t

This guido is intended for.  uss in Product lon
snd 0ual i ty areas- 

' I t  i l lusLraLe: and
lnterprets the Geometric Toloraneing
Symbols used on drawings.

More detailed instn:ctionr for designers ara
given in 5l-l-5 'Geomoiric Tolarancingr'

RELATED STANDARDS

5l-l- l Gloesary of Drawing Practice Torms
5I-]-4 Engineering Drawing Practice
51-J-5 Geomatris Tolerancing
5l-l-6 Oaturns
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ROUNDNESS

EXAMPLE

INTERPRETATION

t .

The ent i re  per iphery at  the considered cros i

sec l ion,  rnust  l ie  wi in in  a [o lerance zone 0,0J-
'wide,  the annular  zone being formed by two

c o n e e n t r i c  c i r c l e s  w h o s e  r a d i i  d i f  f e r  b y  0 ' 0 1 '

Note
Roundnes$ can only  be t ru ly  measured on a

roundness rne asurinq instrument.
The use of  vees or  cenl res in  coniunct ion wi th an

indieat ing device a lways br ings in  fac lors which

de t rac t  f rom the  t ru th  o f  the  measuremen l '

EXAHPTE

.  0 l o 3
IOL ZONE

ir

CYLINDRICITY

EXAMPLE

INTERPRETA TION

rhe consi r te  red sur  f  aee rnt rs l  be 
"" " ,1 ,10, . |b e l w e e n  t w o  c o a x . i a l  c y l i n d e r s ,  t h e  r a d i i  o f  w h i c h

d i f  fe r  by  0 ,0 / t .

No [e
C y l i n d r i c i t y  i s  d i f f i c u l t  t o  m e a s u r e  i n  p r a c t i c e ,
b u t  c a n . b e  v e r i f i e d  b y  m e a s u r i n q  R o u n d n e s s ,
S t r a i g h t n e s s  a n d  P a r a l l e l i s m  s e p a r a t e l y .

0,0  r .

. 0  L  T o t  l o x 6
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IPROFILE OF A LII.E

EXAMPLE

INTERPRETATION

T RUE ---
---F- - -

0 r l 5P R O F I L E

The l ine must t  l ie  whol ly  wiLhin a Lolerance zone
0,15 wide equal ly  d isposed abou{  Ihe per fect
pro f i le .
The  lo le rance  i s
otherwise shown.

a lways  b i la te ra l  un less

INDICATION OF UNILATERIAL TOLERANCE

The l i ne  rnus t  l i e  who l lY  w i th in  a

0r I5 to lerance zone cornPlete lY
d isposed  on  lhe  ind ica t ,ed  s ide 'o f
the  per fec t  p ro f i l e .

101 .  zoHE

. /

r)

PROFILE OF A SURFACE
EXAMPLE

INTERPRETATION

Z0 l€ 0)03

The sur face  mus I  l i e  who l l y  w i t .h in  the  0 r0J
lo le rance  zone  norma l  to  the  per feq t  p ro f i l e .
T o l e r a n c e  i s  a l w a y s  b i l a t e r a l  u n l e s s  o [ h e r w i s e
sh o wn.

INDICATION OF UNILATERAL TOLERANCE

U n i l a l e r a l  [ o l e r a n c e  m a y  b e  i n d i c a [ e d  i n  l h e
same way as for  Prof i le  of  a  L inei  see page 5
f  ac ing.
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EXAMPLE

@
f? -1 E
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INTERPRETATION

F|l{ O'or } lAx rot lc'-€

9--t
T
o r o

The sur face  rnus t  l i e  who l l y
be tween  two  p lanes  0 ,01
apar t  pa ra i le |  w i th  the
da tum sur face-

S U R F r g g

PERPENDICULARIT Y (SCUNRENEss)
EXAMPLE

-l
f ffd.,',T;1

INilFffirflqrArrCININTERPRETATION

- o,0l cIA
Iot ?oNf

otru u
9URFACE

The surf  ace must l ie
whol ly  w i th in  two
pera l le  I  p  lanes 0 ,0  J
apar t  perpendicu lar  Io
the Datum Sur face.

The ax is  o f  Lhe  fea tu re
m u s t  l i e  w h o l l y  w i L h i n  a
e y l i n d e r  0 , 0  J  d i a
perpendicular  to  the
Datr rm Ax is .

I

PARALLf  L ISM
g X,AMPLE

J7]./ffio;EfAl_As
6H
INTERPRE TA TION

T h e  t o l e r a n c e d
a x is  rnt1s t  l ie
w h o l l y  w  i t h  i n  a
c y l i n d e r  0 , 0  I  d i a
p a r a l l e l  w r t h  t h e
D a t u m  A x i s .



ANGULARITY'

EXAMPLE

L/ m

INTERPRETATION

'  r ' '  
. ' i

3d
IOL 

\ZONe 
OrYt

\.-./

1
' \- oAIUll suRFAcE

The sur face must  l ie  whol ly  between two para l le l
p lanes  0 ,01  apar t  a t  the  spec i f i ed  ang le  lo  the
Datum Surface.

trOsITION
EXAMPLE

INTERPRETATION

0 ,03  T0L .  zoHE

The cen t re  o f  l he  to le ranced
wi th in  a  zone  0 ,0J  d ia  w iLh
exac t  pos i t i on  ind iea led
D Ime ns ions.

feature must  fa l l
i ts  centre in  [he
by the Boxed

f iarat

I r



COAXIALITY/CONCEN T R CITY

EXAMPLE

INTERPRETATION
' r n

Cy l lnder  0 ,O3 dlr "

D r t u r n  e x l r

The  ax is  o f  the  to le ranced  fea tu re  mus t  fa l l
w i th in  a  cy , l i nd r i ca l  zone  0 ,0 ]  d ia  coax ia l  w i th
the datum axis .

SYMMETRY
E XAMPLE

I N T E R P R E T A  T I O N

I O L  Z O N S  g .  1
O A I U } . 1

DAI U }1

T h e  m e d i a n  p l a n e  o f  L h e  s l o t  m r r s t  f a l l  b e l w e e n
t w o  p a r a l l e I  p l a n e s  0 , 1  e p a r t ,  e q u i d i s t a n t  o n
e i t h e r  s i d e  o ' f  L h e  d a t u m  a x i s .

D  I A I { E

.:{'



ITOTAL RUNOUT

EXAMPLE

Ll lo,  1 lA

LJ lo,os ln

INTERFRETATION

F I M 0 ,1  uAx

o ro5 f{AX

0 . , 1  MAx

lu

l u

The Lo lerance
ful l  indicator
of revolut ions
the ind icator
contour.

g iven  i s  the  max imum permiss ib le
movement  (FIM) dur ing a number
about  the dalum axis ,  dur ing which
is  L raversed  a long  the  spec i f  i ed

I 5

RUNOUT
EXAMPLE

/ lo l  la

INTERPRETATION

F I I ' {  0 , 1  M A . {

I u  0 , 0 5  u l x
2

l U  0  . l  - , , 1 A r

The to lerance g iven is  the max i rnum permiss ib le
nadia l  or  ax ia l  var ia t . ion  o f  a  pos iL ion dur ing onerevo lu t ion about  the Datum Ax is ,  . ,v i lhout  ax ia lrnovgrnent.
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DATUM TARGET

Po in ts ,  l i nes ,  o r  l im i ted  a reas  on  the  workp iece
to be used for  cont .act  wi th  the rnanufactur ing
and inspeet ion equiprnent  Lo def ine [he requi red
datum or  to  sat is fy  the fun[ ional  requi rements.

el

n
t---l--ljl

LJ

D a t u m  P o i n t s  A l ,  A Z  &  A l  e s t a b l i s h  D a t u m  A

R e f e r  a l s o  t o  5 1 - J - 6 ' D a t u m s f

I
r1-\v

I

l 7

1\' l

tums are l ins3,  points  or  c l i r l * ,  used as a base
rneasuiernents.  General l t ' ,  .neasurements are

tade f rom the surf aces of maenines or
[E"" . i "g  inst ruments in  contact  wi th  e feature

'  the oar t ,  known as lhe datum feat t r re,
feated on the drawing

tums may a lsc be imaginary features,  such as
ar i s ,  o r  a  po inE f i xed  by  boxed  d imens ions .

e tums a re  ind ica ted  by ,  a  t r i ang le  and  mav  be
lan t i f  i ed  by  a  re f  e rence  le t te r  as  shown t - l e low.

R e f e r  a l s o  t o  5 l  - J - 6  ' D a t r r m s ,



PROJECTED TOLERANCE

A Pro iec ted  To le rance  Zone  i s  one  wh ich  i s
s iLuated a[  some dis tance f rorn the considered
feaflrre so i l rat fhe proiect ion of a faslener (or
other  fea lure)  located by the considered feature
( th read ,  p ress  f i t ,  ho le  e tc . )  upon  ins ta l l a t ion  w i l l
have  adequa te  perpend icu la r i t y  con l ro l  over  ibs
length beyond engagement

8,.01A'33

Tha axh of cach holo shetl fall wi[hin a
eyllndar 0.02 dlsmotcr, thc sxls of '..rhich is in
thc cxact spoclflad poaltton and parpcndlcular
to tha datum rtrrf ectl axtondlng 40mrn
thercfrom.
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MAXIMUM MATERIAL CONIDTTION

Max imum ma te r ia l  cond i t i ' on  @ is  $ rs t  eond iL ion
a t  B  par [  o r  fea tu re  where in  i t  con ta ins  the
max imum smount  o f  me le r ia l .

Fd r  examp le :  M in lmqm S ize  Ho le
Maxlmurn Slze Shaf t

The use of  fhe @ pr inc ip le e l lows an incresse ln
the  spec i f i ed  fee [u re  to le rance  by  Ind lca t ing  [ha t
lhe to larsnce appl ies to  the faature only  at  i ts
rrr€x i  mum ma lerial condit ioru

Tfre @ condi t ion concept  may be eppl ied Lo:

5 [ ra igh tness P a r a l l e l i s m

Perpend icu le r i l y  Angu la r i [ y

Posi t ion

5yrnmeLry

Coax ia l i ty /Concen[r ic  i  ty

When epp l ied  Lo  a  feaLure  (Ho le  S lo t  eLc )  bu t  no t
to  a  p lane  su r f  ace  o r  l i ne  on  a  su r face .

T h e @ c o n d i t i o n  m s y  b e  a p p l i e d , t o  B  d a L u m
feature.

.^
The  Qf  cond iL ion  msy  no  t  be  app l ie id  Lo t

Fletness Roundness

Cy l ind r i c i l y  Runou t

Pro f  i  l e  o  f  a  L ine  To ta l  Runou  t

P r o f i l e  o f  a  5 u r f e c e
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