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i = 0.453D + 0.001 * D
i — Tolerances in pm (5 Sl 7 lead) i

um = 0.001mm
mm = 1000um

D — Dimension inmm alll kil g a2 g
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Ex. Dimension 12mm + Fine turning
|.T.5 Wbl (Fine turning dés s Ldaall) Jglaadl o .1
BUM a8y e deasi ¢ 12mm 2ed) Lol 0lal) dadeal) (1o .2
8um:12+1.T.5 - 8um

11.992 ~ 12.008
t t

J ke

Ex. Calculate the amount of tolerance for a shaft basic diameter 70
mm if it machined with one of the following operations.

A Cllaall (e JSI ale 70 58 i Jand (TOI) cilalend] 0 Coueal

|
1

Fine turning.
Grinding.
Fine Grinding.

4- Fine Lapping.

5- Center lathe turning.
Solution:
70+ 1.T.5—> 13 ym
70+ 1.T.6 — 19 pm
70+ 1.T.5— 13 um
70+ 1.T.4 — 8 um
70+ 1.T.8 — 46 pm
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Tolerance Zone Diagram

Silalacd) alada
Tolerance
um A
+ -
Basic size
»  mm
MM & B.S 1) saa g :aliadla
UM & Tol 1) sasg
1 mm =1000 um
1 um =0.001 mm
cilalocd) Jabidia ¢
Uni-Lateral Tolerance :olai¥) gala) zlew -1
+0.005
20+0.015 Vg
Tol
l,l,m a
UL+ 15 pm
+15 = a
T s0 Tol=10 pm
15 A 4
LL+ 5 pm BS
20mm
15-5=10 pm
-0.005
Tol o 50-0.020 :ia
pm
+
5 — UL-5 BS
15— Tol=15 pm 50mm
20 = LL-20
-5-(-20)=15 pm




Tol
pm

120 w—
+15 m—

+  +10 —

Bi-Lateral Tolerance :ola¥) AU ¢ law 2

UL+10

+0.010
25-0.030 :Jka

-10 =

40 pm

-30 T

-40

EX.

e g Clalacd) 4 f

LL-30

B.S
25mm

A a1 il al)

M >

Fine turning
Grinding

Fine grinding
center lathe turning

S EE

4) j

3)

100 120

(1) 120 mm is effected by an operation (2) fine Grinding and operation



(5) Grinding.
120mm + L.T.5 — 15 um
120 mm + L.T.6 — 22 pm
We take operation (5) because the tolerance will be larger.

(2) 20 mm is effected by an operation (2) fine Grinding and operation
(3) center lathe turning.

20mm+ LT.5 —> 9 pum

20mm+ I.T.8 — 33 um

We take operation (3) because the tolerance will be larger.

(3) 100 mm is effected by an operation (3) center lathe turning and
operation (5) Grinding.

100 mm + L.T.8 — 54 pm

100 mm + L.T.6 — 22 pm

We take operation (3) because the tolerance will be larger.

(4) 100 D mm is effected by an operation (1) only fine turning.
100 mm + LT.5 — 15 um

(5) 60 D mm is effected by an operation (7) Grinding only.
60 mm+ I.T.6 — 19 um

(6) 50 D mm is effected by an operation (6) fine Grinding only.
50mm+ LT.5— 11 pum

(7) 80 D mm is effected by an operation (4) center lathe turning only.
80 mm+ I.T.8 — 46 um
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Hole Tol

—

»
»

max Hole diameter
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Representation of clearance fits on tolerance zone diagram.

min « maxdl 4y (s

max
clearance

ToL 4
pm
y 'y +UL
Hole Tol
+ yy Hole
+LL
1 " B.S
_j mm
L
( -UL
\ 4 Shaft Shaft Tol
. ) -LL
¥ min
clearance
mean
clearance



shaftTol

Hole .
mean clearance = — + min clearance + .

Ex. Design a clearance fitted joined for the following data:
mean clearance « max « min aas Ua

Basic size : 80 mm
Shaft — fine turning
Hole — fine lapping
Min clearance : 10 um

Solution:
By using Hole basis system
Shaft — fine turning : 1.T.5
80 mm + L.T.5 — 13 um Shaft Tol
Hole — fine lapping : 1.T.4
80 mm+ 1.T.4 — 8 um Hole Tol

Tol 4
pum
UL +8
+ vy Hole Hole Tol =8 um
g | . 8 LL +0
g % A g A 10 IJm B.aSiVC
S 2 c A 4 _ Size
§ l é UL -10 80mm
£
- 2 Shaft Shaft Tol = 13 pm
v LL-23

max clearance =8 + 10 + 13 =31 um
min clearance = 10 um



8 13
mean clearance = -+ 10 +—

=4+10+6.5=20.5pum
+0.008
HOL : 80+0.000

~0.010
Shaft : 80-0.023

Shaft
yle /
uL Jolaall e
+8 -10 Sl +30 -10
Gl e e
—_—
LL +0 -23 +0 -29
delaadlyoe
|
H7 /g6 —=1— H4/g5
+0.033
Ex. Data: Hole : 25+0.000
-0.020

Shaft : 25-0.041

Solution: By using Hole Basis system

Clearance dalanl)

Tol
pm
UL =+33 um
+30 1
+ 20 4 _ Hole Hole Tol = 33 um
+10 —
$ LL=+0pm Basic
A size
c
S 25mm
10 - 3| s p
% %2 } UL =-20 um
— A
Shaft Tol =21 pm
30 — : Shaft H
40 4 ) ! LL =-41 pm
-50



max clearance =33 + 20 + 21 =74 um
min clearance = 20 pum

33 21
mean clearance = St 20 + Y

=16.5+20+10.5

=47 pm
o AL
+33 -—-20 dalialiog | £33 —20
10 —41 0 -41

Hole : 1.T.8 — turning and boring
Shaft : I.T.7 — High quality turning

—  H8/f7
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Shaft
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Representation of interference Fits on Tol zone diagram.

ul
Shaft Shaft Tol
LL

+ min inter

L8 o
( ) Hole Hole Tol
LL

-- B.S

mean
max inter

inter

Ex. Design the following data of Basic size 60 mm.

Data : Hol Shaft
uL+26 uL+70
LL+0 LL+56

Tol
pm

UL =+70 um

70 A 4
Shaft Tol = 14 um
A 4
1 LL =+ 56 um
min
inter

[
L

50 =

40

max inter
mean inter

UL =+ 26 um

Tol =26 pm pm
+ - Hole Hm K |
J LL=+0pum Basic
size
- 60mm

Shaft Tol =14 um
Hole Tol =26 um



min interference = 30 um
max interference = 70 um

mean interference = 12—4 + 30 + 22—6
=7+30+13
=50 um
Basic size ) ae Holelb Zalall | T.7 adalas Holedls Shaft (e <1 dskeall jLasy

60 MM s Shaftll Zalall 1T.6 adalis Lleall i<y Jolaall 4 60 mm
IT7
Hole — High quality turning or broaching

IT6
Shaft — Grinding

Ex. Design an interference fitted joined of following data.
— Basic size : 150 mm
— Mean interference :80 um

— Shaft : Grinding
- Hole - fine turning
Solution:
Using Hole basis system
e Shaft —» I.T.6
150 + 1.T.6 — 25 um ToL
e Hole —» LTS

150 + I.T.5 — 18 um Tol



Tol pm

UL =+101.5 um
1015 | yY
= —x—1 Shaft I Tol =25 um
76.5 —
_] LL = +76.5 pm
x| € .
35 = g 8 min
30 E
2 UL =+ 18
— = m
+ ig b 1 I u
10 — y Tol =18 pm
5 — i Hole LLL=+0pum Basic
Size
150mm
max = %+80 +275= 101.5 um
min = 20 — > (18 + 25) = 58.5 ym
mean = 80 um
: A R4s
+18 +101. doaal fe | +40  +117 Adaal) H7/s6
+0 +76.5 +0 492

Ladiad H5/S6 Jlsedl (30 0819
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Production time = Cuttingtime  +  Tool change time
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sin® = r (cos a cos @ + r sin a sin @)

tan® =r cosa +rsinatan @
tan® —r sinatan® =r cosa
tan@ (1 —r sina) =r cosa

il e

Syl Sl

= Gl e Lo

COS @ Ao (pdshall avuds

r cosa

tanQ =

1—rsina




Ftigh K /o sl Ansla

A 3 ) o) sie ailgll o8 ) (ol



Atig A /o sl dasla

Al ALe ¢ mag pale il and pdie dag) I B el 13 _palaal) Juadesd
Ao ) slaal

Aualal) eylall duuteal) de -]
(i IS) Jaly plall2

Laldl) eylall duulaal) de pad) sad

- For mild steel machined with Carbid tool

ol e Law)lS A
o Lt oy ) e ey
4885 60 ) adalall aal) 166.5
Voo =

- f042 4 014

sl Jue ol Gac

o e e A el eyl
) abll aalTagEs

- For mild steel machined with High speed steel

1 gl Olles 133l Olgis

el giae
5_yalaall



Fstigl) A /o gl Al
ol ola H.S.S.

Ll eyl ila

47.5
V60 = f042 4 014
T — V60 T
A 3 ) o) sie iled) &8, (e ol



il S /e pal) s

Al al) ddigl) and ) pialaa

1 el Slhos 183U1 Olgis

Al ala ¢ pag jale  oooam ) ad At "J*"L:;‘ 18 yualaal) Jaadess

st 1 sl
£ pand adaldl) aal) jee £ gl ga o ddia) Ja-1

sdaluadtl) el giaall
Loadaal) Ao pud) o Alia) g 480ST JB) g dpalii) oY adaldl) aad) pee o Aia) Ja-]
Al eylall g daltey)

<l giaa

5_yalaall



