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The principles of manufacturing processes
Basic manufacturing process
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Processes of precise measurement GBal) (uldl) cbles
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(1) Nominal Dimension

(@) (pal) s MI é

alal) gl alal) lbadl e wcas 3l el a1 pand) sad)

o) 2aal) e

3

(2) Basic Dimension el sl @

-

claleadl ade pag 3 sl s i pulod) sl
ol 48y e f5 Al daloall oo Le il
(2l e Slalawdl pags 13W)

B PR PR ON (I |

gl A 1l .2

(3 e Ol il Hlea W3

cembad] 3l o cilalewd) aag ng odlel ela L Gun 4l

(3) Actual Dimension al) aal)

-

clalead) die nyla gl Chdral A1 el ga o el aad)

1 .
oLl e (m) s, Sl caledd) ulis



A measuring device and its use :4aladialg (ubdll jlga
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Ex. Calculate the amount of tolerance for a shaft basic diameter 70
mm if it machined with one of the following operations.
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Fine turning.
Grinding.

Fine Grinding.

Fine Lapping.
Center lathe turning.
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Solution:

70+ 1.T.5 - 13 um
70+ 1.T.6 — 19 um
70+ 1. T.5— 13 um
70+ 1.T.4 — 8 um
70+ 1.T.8 — 46 um
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Tolerance Zone Diagram
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Uni-Lateral Tolerance :slai¥) gl zlaw —1
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EX.
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VVV/ Fine grinding

f center lathe turning

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

120 mm + L.T.5 — 15 pm

120mm + L. T.6 — 22 um

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+ L.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 um

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 + L.T.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—11pum

(7) 80 D mm is effected by an operation (4) center lathe turning only.
80 mm+ L.T.8 — 46 um
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Cumulative Tolerance

A

A 4

A
\ 4

+0.012 +0.010
D-0.008 C-0.005
? Ll Dl :
E° B
+0.020
For B: A-0015

uLofB=uLof C+uLof D
=(+10) + (+12)
=(+22) pm

LLofB=LLofC+LLofD
=(-5)+(-8)
=-13 um

+0.022
B-0.013

For E:

uLof EzuLof A-LLofB
=(+20) — (-13)
=(+33) pm

LLofE=LLOofA-uLofB
= (-15) — (+22)
=37 um

+0.033
E—-0.037
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Representation of clearance fits on tolerance zone diagram.

min « maxd 4. (e

mean e Jeasi (Lghaussl) Jacg¥) Hsa¥) 5

ToL 4
pm
A uL
Hole Tol
+ A Hole
LL
y N > B.S
= mm
j (" /
max ) Cr uL
clearance Shaft Shaft Tol
; ) LL
v Min
clearance
mean
clearance

shaft Tol

Hole .
mean clearance = — + min clearance + .

Ex. Design a clearance fitted joined for the following data:
mean clearance « max < min ass la

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

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
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Tol 4
um
y
uL
+ Y Hole Hole Tol =8 pm
@ 8 LL
=T 1= T >
5 |¢ g 10 um Basic
S |3 c 4 size
5 ket |8
E e £ uL mm
B X Shaft Shaft Tol = 13 um
LL
max clearance =8 + 10 + 13 =31 um
min clearance = 10 um
mean clearance = g + 10 + %
=4+10+6.5=20.5pum
+0.008
HOL : 80+0.000
~0.010
Shaft : 80-0.023
Shaft
Ho\le /
Jaal) ¢
uL ‘8 10 dohaadl (e 3 10
Juans
—
+0 -23 " -0 -29
LL Gk 2y (Ao
Hole dstsdl ¥ %)
H7 /g6 — H4/g5
Jall
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+0.033
Ex. Data: Hole : 25+0.000

—-0.020

Shaft : 25-0.041

Solution: By using Hole Basi¢ system
Clearance 4 4sleal)

ToL
Hm uL =+33 um
+30 — 4
+20 — Hole Hole Tol =33 pm
+ /Y
+10 —
LL =+0um Basic
\ 4
A size
-10 — mm
20 v _ uL =-20 pm
Shaft Tol =21 um
30 — v Shaft H
40 4 ) 1 LL =-14 pm
-50

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

33 21
mean clearance = >y + 20 + 5

=16.5+20+10.5

=47 pum
il
+33 =20 — | ¥33 =20 > HB8/f7
10 —41 0 —-41
dalaadl e

Hole : I.T.8 — turning and boring
Shaft : I.T.7 — High quality turning
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Interference Fit
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Representation of interference Fits on Tol zone diagram.

Tol
pum
a2 A UL
N Shaft Shaft Tol
lLL
+ _I min inter
3 TuL
Hole Hole Tol
(,, JLL
B.S
mm
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
Solution: By using Hole Basis system
— uL i
y +26 +70 | = | 430 +78
+0 +56 +0 +59
— LL Jolaall e
Hole Stht
Interference Fit @ Jals & ddaal
H7 / s6
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Tol

pum
uL =70 pm
70 A 4
1 = Shaft Tol = 14 pm
60 {
S —_
5o | |- _ LL =56 um
3| & min
40 —| |E| = inter
x| €
— | 3| & _
30 gl & ] uL =26 pm
20 —
Tol =26 pm pm
+ 10 — Hole _
| LL=0pum Basic
size
- mm

Shaft Tol =14 um
Hole Tol = 26 um

min interference = 30 um
max interference = 70 um

. 14 26
mean interference = 5 + 30 + Y

=7+30+13
=50 pum
Basic size 1l a2« Holedb Lalall 1. T.7 adalis Holedly Shaft ¢ JST4beal) jlasly

60 MM g Shaftlly Zalal) 1.T.6 glalis duleal) XS Johaall 3 60 mm

IT7

Hole — High quality turning or broathing
IT6

Shaft — Grinding
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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 uym ToL
e Hole —» LTS5

150 + I.T.5 — 18 um Tol

uL =+101.5 pm
101.5 ] 7}
= —ax— Shaft I Tol =25 um
76.5 —
] LL = +76.5 pm
x| € .
35 = g a min
30 = S
2 L=18
—_ UL = m
+ 27 x H
10 — y Hole Tol =18 um
5 — i LLL=+0um Basic
size
_ mm
max = —2+ 80 + = = 1015 um
min = 20 — %(18 +25) = 58.5 um
mean = 80 um
AL &
1108 11706155 1400 J3r19127 H7/s6
' Johaadl e Jalaal)

Lagini H5/56 Jlgad) (e oSl
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