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World Lnght Veh:cle Sales Forecast

Cutico timistic from US/Europe recovery and China market growti

. L.m oll price directimpact could add

5 to 7 million units over forecast penod
\(»
«  Savings may not reach consumers due O‘\Q\
t'.) government palicy chan gn 3
| |I

AnnualLV sales, In milions
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Operations Order In Foundry Operations Order in Engine Plant

OP 10C Pre-machine oil pan face and crakcase features, oP 10 Mill bank faces, mill oil pan face and crankcase
flmh—millinq manufactunng lugs features, dnll manufactunng holes
OP 20C E‘EE?;H' - a”:rﬁ srd faces, :gfﬁ;ﬁﬂ"&;ﬁgﬁ OP 20 |Rough and finish-bore parent metal cylinder bores
OP 30C |Washex \ Iminary washer
OP 40C |Leak test —3——_ \ 40 |Cylinder block heater
_} OP 50 |Cylinder liner assembly

OP 60 |Cooling & storage system
OP 70 |Finish-mill, dnll and tap beanng cap seats
OP 80 _|Intermediate washer
OP 90 |Beanng cap assembly
0P 100 Semi-finish mill, drill and tap oil pan face, finish
bore manufacturing holes
OP 110 | Semi-finish mill, drill and tap end faces
Drill and tap deck faces, drill and ream oil feed
OP 120 and dip stick holes
Finish-bore cup plug holes, mill, drill & tap

s OF 130 mounting

; : OP 140 Rough, semi-finish and finish-bore crank bore,
| finish-bore water pump and dowel holes

. OP 150 Rough, semi-finish and finish-bore cylinder bores

and finish-mill bank face __

) 0P 160 Finish-mill front, rear & pan faces. Finish-bore
bank face dowels.

OP 170 |Hone

OPF 180 |Final washer

2P 190 | Cup plug assembly and leak test
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T ; -
/ — 1;
U'f-’[l/\f—/ \_}. (_ Single-spindle Horizontal
b

Multi-head Tool Turret
Honzontal ~- 1

2l Jl,"\_ (F°

J o L
(_[ J,O«-f C Single-spindle Vertical Single-spindle i-he : '
Vertical / Horizontal—\ Vertical —-—> - h 2
: 2% - \ P

Station configuration for modular rotary transfer machine v . I 2~
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Specifications

Makino A100E

Heller MCH250

Okuma MA-500HB

LJ/ )J XY /Z travel
-,

Feed rate

&— (program/rapid)

Acceleration
Spindle

Chap to chip

ATC capacity

1.700/1,350/1.400 mm

50 m/min 50 m/min

4:1:;"53

12 and 18k min~’
(HSK 100)

55s

8§00/800/800 mm

60 m/min 60 m/min

7 m-"sl
6 and 12k min™"
(HSK 100)

41s
40/90/132/188/244/302 50/100/106/234/405

700/900/780

60 m/mun 60 m/min

7 m/s’

6 and 12k min™
(Taper No. 50)
445
40/60/100/200/400
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Types of FMS

< \AF

Kinds of operations J I
Processing vs. assembly —— >~ U:\_,-:_)Pj'
Type of processing
- f @E\Jng, rotational vs. non-rotational

Number of machines (workstations):

1. Single machine cell (n = 1)

2. Flexible ma ' Il (n=2or3)
3. Flexible manufacturi m (n =4 or more)
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Single-Machine Manufacturing Cell

CNC machining
center
1

Tool
storage

Shuttle cart
] (with pallet and part)
Spindle

Pallet (erpty)

Shuttle cart
(empty)

Shuttle track

Pallet rack

Pallet holder
(empty)
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Flexible Manufacturing Cell

Workstations
(CNC machines)

Load/unload
station

Shuttle cart

Work transport systermn
(shuttle track)
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A two-machine flexible manufacturing cell for machining

Cincinnati Milacron
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flexible manufacturing cell for machining

ol L -
“"," ‘ I » : '.. -‘-. -

.F-EEI.ER r;m l ENT.GROUP

MACHINE TOOLS DIVISION

Flexible ManufacturingSystem

¢y beoww o liblo— gudgd HI 3l cmilo (wy0— oo ssJ‘c ‘Sala .



A five-machine flexible manufacturing system for machining

2

28

Cincinnati Milacron
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Features of the Three Categories

@
© Flexible
= manufacturing
= = systemn
S 2
8 8
o= Flexible
a2 manufacturing
=
g = cell
g <
@ :
> Single
5 machine
cell
- ! Fon-
1 Zor3 4 or more Number of
machines
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Five Types of FMS Layouts

The layout of the FMS is established by the material handling
system

Five basic types of FMS layouts

1. In-line

2. Loop

3. Ladder

4.  Open field

5. Robot-centered cell
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FMS In-Line Layout

Partially completed

work parts
Part transport system
—- 000 LI;*(I):r(ll / Work flow E}II;II? 09—
Starting — = Completed
workparts | & ® ® 2] parts
Mach Mach Mach Mach
Aut Aut Aut Aut

- Straight line flow, well-defined processing sequence similar for

all work units
- Work flow is from left to right through the same workstations

- No secondary handling system
—“" — % —
. D .
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FMS In-Line Layo

ut

Completed parts

“~— 9000

Load

— eee| Uit

Starting

Shuttle cart

Work flow
o

/— Primary line

workparts

Y

Aut

Mach
Aut

ty

=

ty

't

*——— Secondary
handling

Mach
Aut

Mach
Aut

system

- Linear transfer system with secondary parts handling system at
each workstation to facilitate flow in two directions
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FMS Loop Layout

Mach Mach Mach
Aut Aut Aut
Completed m+ + \H/ + + m+ /_
parts / T )(
~— 0000 | ( 7
— . . . . Man B ——
Starting \ )
workparts u + + + + u +
Insp. Mach Mach
Aut Aut Aut

Parts transport
loop

Diirection of
work flow

- One direction flow, but variations in processing sequence
possible for different part types

- Secondary handling system at each workstation
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FMS Ladder Layout

Mach
.
- Loop with rungs to allow greater
variation in processing sequence :Hj
Mach
Aut

Direction of
? workflow

fl [
Load
— 0000 | Uil @OO® —
Starting Man Cornpleted
workparts parts

¢y beoww o lSiblo— gud g 4l 3! Clo (g y0— g0 GJ.: ‘Sala




FMS Open Field Layout

Multiple loops and
ladders, suitable for S

. — 000
large part families . ee00

Starting
workparts

Load

Unload[ |

Man

Insp
Aut

Clng




Robot-Centered Cell

. Suited to the handling of
rotational parts and turning

i Machine worktable Machine tool

operations \ -

Robot

Parts carousel
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Flexible Cells

: &) 1'.l£

Transfer Line Stations
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High performance
machining centre with
double spindle and 4-
axis, by MAG®
Powertrain
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HSK 10
S 0 Taper No.50
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