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Lecture 1:
Machining
Technology

Dr. Parviz Kahhal

Raw material

Bulk forming

Casting
Sintering
Molding

1

Sheet metal forming

Machining

Assembly or use

FIGURE 1.2 Definition of manufacturing.
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Manufacturing
technology

I
! ! l
| Forming | Casting | l Welding |

'
1
'
Bulk Sheet Sand (i?g E I Traditional l | Nontraditional |
forming metal Investment Resistance
c ?!f | Friction +  Chip removal Erosion
i entrifuga | Abrasion Abrasion
Forging Rolling Squeeze PIT:::q; '
Rolling e Electron beam :
Extrusion Piercing '
Bending '
Embossing H
Coining '
Forming H Machining

FIGURE 1.1 Classification of manufacturing processes.
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Machining technology

il

Traditional Nontraditional

y
Chip removal I Abrasion | | Abrasion | | Erosion |

Milling Polishing AJM CHM
Planing Buffing WJIM ECM
Shaping Lapping USM EDM
Broaching Grinding AFM LBM
Gear cutting Honing MAF PBM
Turning Superfinishing
Boring
Drilling

FIGURE 1.3 Classification of machining processes. AJM, abrasive jet machining; WJM, water jet machin-
ing: USM, ultrasonic machining; AFM, abrasive flow machining; MAF, magnetic abrasive finishing; CHM,
chemical machining: ECM, electrochemical machining: EDM, electrodischarge machining: LBM, laser beam
machinine: PBM. plasma beam machinine.
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« The development of metal cutting machines (once
briefly called machine tools) started from the invention
of the cylinder, which was changed to a roller guided by
a journal bearing.

« The ancient Egyptians used these rollers for transporting
the required stones from a quarry to the building site.

* The use of rollers initiated the introduction of the first
wooden driling machine, which dates back to 4000 bc.

¢ In such a machine, a pointed flint stone tip acted as a
tool. The fi rst deep hole driling machine was built by
Leonardo da Vinci (1452-1519).

« In 1840, the first engine lathe was introduced.
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HISTORY OF MACHINE TOOLS

* In 1818, Whitney built the first miling machine; the
cylindrical grinding machine was built for the first
time by Brown and Sharpe in 1874.

« The first gear shaper was introduced by Fellows in
1896.

« In 1879, Pfauter invented the gear hobber, and the
gear planers of Sunderland were developed in
1908.
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HISTORY OF MACHINE TOOLS

¢ Maudslay (1771-1831) added the lead screw, back
gears, and the tool post to the previous design.
Later, slide ways for the tailstock and automatic tool
feeding systems were incorporated.

¢ Planers and shapers have evolved and were
modified by Sellers (1824-1905). Fitch designed the
first turret lathe in 1845. That machine carried eight
cutting tools on a horizontally mounted turret for
producing screws.

*« A completely automatic turret lathe was invented
by Spencer in 1896. He was also credited with the
development of the multispindle automatic lathe.
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FIGURE 1.5 Wooden planer machine (1855).

Machine
frame @

FIGURE 1.4  First wooden lathe machine.
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TABLE 1.1

Developments of Machine Tools

12001299
1770

1810

1817

1818
18201849
1830
1830-1859
1831

1834

1836

1840 ca.
1842

1850

1853
1854 ca.

1857
1860-1869
1860-1879
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Horizontal bench lathe appears, using foot treadle to rotate object
Screw

ting lathe inves

d: first 1o get satisfactory results (Ramsden. Britain)
Lead screw adapted to lathe, leading to large-quantity machine-tool construction (Maudslay. Britain)
Metal planing machine (Roberts. Britain)

ted (Whitney, United States)

Milling machine inv
Lathes. dr achines, and planers (most primary machine tools) refined

¢ improved (Whitworth, Britain)
nes, shapers, and grinding machines (United States)

¢ machine patented (1. W. Stone. United States)

Grinding machine developed: perhaps first (Wheaton, United States)

Shaping machine i ism (Nasmyth. Britain)

Vertical pillar drill with power drive and feed in use (originated in 1750)

Gear
Commercially successful universal milling machine designed (Robbins and Lawrence. Howe. and

Windsor, United States)

Gear-cutti
Milling mac
Surface-grin

: Whitworth soon added crank mech:

~generating machine for cutting cycloidal teeth developed (Saxton, United States)

Surface grin
Commercial ver

patented (Darling. United States)
turret lathe built for Robbins and Lawrence by Howe and Stone
e. United States)

(Stone. Howe. Law
Whitney gauge lathe built (Whitney. United States)
First eyli gine lathe (United States)
Universal milling (1861-1865) and universal grinding machines (1876) produced
(Brown and Sharpe. United States)

al grinder made; replaces single-point tool of e
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FIGURE 1.6  First industrial EDM machine in the world. Presentation of t

he Eleroda DI at the EMO exhibi-

|_tion in Milan ltaly, 1955 (Courtesy of Charmilles 560 Bond St. Lincolnshire 11.)

1873 Automatic screw machine invented (1893, produced finished screws from coiled wire—A2)
(Spencer, United States)

1887 Spur-gear hobbing machine patented (Grant. United States)

1895 Multispindle automatic lathe introduced for small pieces (United States)

18961940 Heavy-duty precision. high production rate grinding machine introduced at Brown and
Sharpe (Norton, United States)

1921 First industrial jig borer made for precision machining: based on 1912 single-point tool
(Société Genevoise, Switzerland)

1043 Electrodischarge machining (spark erosion) developed for machine tool manufacturing

10441947 Centerless thread-grinding machine patented (Scrivener. Britain: United States)

1945 The USM was patented by Balamuth

1947 The first prototype of EBM was designed by Steigerwald

1950 Electrochemical machines introduced into industry

1952 Alfred Herbert Ltd.’s first NC machine tool operating

1058 Laser phenomenon first predicted by Schawlaw and Townes

source:  ASME International, 3 Park Ave., New York. With permission.
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rilling
M I &) Gear hobbing Tool N WP N
PBM (drilling) . . Tool d
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® Lecture 1: Machining Technology Dr. Parviz Kahhal ® 18 ® Lecture 1: Machining Technology Dr. Parviz Kahhal ® 17
| Machining H
i technology H
H H S & o C oo o
- ¢ [ Productivity/economy o q) 9.:.5..: ousdlao
; [Py > . Suiblo (5] ’
Machine tools : 3 ¢ .. . .
' ' . I A [an< @
— ; } [ Product accuracy S 03 3,8 50 g g | pasdlio I pRawg 25 5y Bablo (559)giSs
; i Sl 50 ol J1 ST 8 s pgo sl Rl sl b yl
Tools and accessories \ Machining ' . . - . - .
‘ : operation + | Surface texture 69J BBl Sldee b ol pl Guble g Eilasd (wlud iyl *
H " .).'L.'J.S@Uﬂﬂﬁ.'ibuolﬁo)l.o\&
' ; urface integrity
' '

FIGURE 1.7 General aspects of machining technology.
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| Machine tools for traditional machining technolegy |
Special 5t I Capstan and turret | | Hexapods
General purpose I pecial purpose | lathes lathes >
Turning Gear cutting Turning
Boring Thread cutting Drilling Turning
Jig boring | Semiautomatic | | Fully automatic | Milling Milling
Drilling Machining centers
Milling Multiple tool Automalic screw
Planing Hydraulic tracer Swiss-type
Broaching Vertical multispindle Multispindle
Shaping
Grinding
Superfinishing
Lapping
FIGURE 1.8 Classification of machine tools for traditional machining technology.
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FIGURE 1,9 Classification of machine tools for nontraditional machining technology.
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