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{dlsadvantages of AS are:

There are certain risks of accepting defective lots and rejecting good lots.
e More time and effort is devoted to planning and documentation.

e Less information is usually provided about the product

If we consider, for example some specialized and high-tech manufacturing processes, spacé
aviation, aerospace industry. microelectronics and all applications where requirements and
responsibilities for defective conjapmlents and products are much higher. AS is not an apphcable |
method. In such applications very strict 100% inspection is usually performed on each 1nd1v1durml
component, parameter or event. For an aircraft engine, for example. the quality of component p
parameters, assembly and functioning must be checked more than a single time. In some cases.
multlple ulspecnons and tests 11'1\ e to be carried out to 1)10\ e the required quahty and :tltness for

100% automated control and ranking in size and class. The same inspection is also involved 1
- production of a number of elements for the electronics — integrated circuit boards. chips, stanv‘ d




| T force on sheéu plane (N)
— ﬁ‘ictmn force along rake face (N)
N- nonnal force to rake face (N)

(0] - shear angle = 20 °

u—jlake angle = 10 °
. 1-mean friction angle (degree)
~ Draw a force diagram. to scale. to show the graphical relationship between these palamete&m‘

i1, For this test the following values were noted.:
 w- width of cut = 3.5 mm
t1- undeformed chip thickness = 0.21 mm
| — deformed chip thickness = 0.60 mm il
termine R.t.F.Fs, cutting ratio. the ﬂpparent coefficient of friction I betweeuj‘ |
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Vegetable oil

 Improvement through steam generation

Method Cutting speed,

No cooling operation

Usual cooling

Steam generation cooling
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to a zinc workpiece. A feedrate of 0.5 mm/s is required.
Determine an expression for the volumetric removal rate w (mm’/s) and hence the |

current setting I (A) needed. The density of zinc is p=7.13 X 107 g mm * and the pro
has a current efficiency of 90%. Would a machine rated at 1.4 KA be sufficient for the

job?

Assume that m = e.L.t where:
A m = mass of material removed (g)
e = electrochemical equivalent of zinc = 0.34 X 107 g/As
I = current (A)
t = time during which current is applied (s)
iist the advantages and disadvantages claimed for ECM



rd and soft automa

Distinguish between “hard” and “soft” automation.

Aii. List some of the advantages claimed for mechanical automation in manufa

Automatic control systems in CNC are often called servomechanisms. Explain what
are and what their purpose is. Your answer should include mention of open and closed

loop systems, transducers and servomotors.

The end of an industrial robot wrist is usually termed an “end effector™. List tools and
devices, which end effectors, are commonly equipped with?

i. Automation can generally be defined as the process of following a predetermined sequence
of operations with little or no human labor, using specialised equipment and devices that

perform and control manufacturing processes.

In hard. or fixed-position. automation, the production machines are designed to produce a
standardized product, such as engine blocks, valves. gears. or spindles. Although product size
and processing parameters (such as speed. feed. and depth of cut) can be changed. these
machines are specialised. They lack flexibility and cannot be modified to any significant
extent to accommodate products that have different shapes and dimensions. Machines used in
hard-automation applications are usually built on the building block. or modular principle.
They are generally called transfer machines. and consist of the following two major




essing parat 1ch as si)éed, feed, and depth of cut) can be change
m | secial They lack flexibility and cannot be modified to any si
extent to accommodate products that have different shapes and dimensions. Machine
hard-automation applications are usually built on the building block, or modular pr 6111
They are generally called transfer machines, and consist of the following two major
components: powerhead production units and transfer mechanisms. Because these maching

are expensive to design and construct, their economic use requires mass production of part: n

very large quantities.

Tt has been stated that hard automation generally involves mass-production machines that lac
flexibility. In soft (or flexible) automation, greater flexibility is achieved through computer !
control of the machine and its various functions using a lot of programs. Soft automation 1s an.
important development because the machine can be easily and readily reprogrammed to
produce a part that has a different shape or dimensions than the one just produced. Because of
this capability. soft automation can produce parts with complex shapes. Advances in flexible
automation. with extensive use of modern computers, have led to the development of flexible

manufacturing systems with high levels of efficiency and productivity.

L Some of the advantages. which are claimed for mechanical automation, are presented belo




ct ‘hfe cycles changing marketldemah“‘ and

competlt n i i I ‘
Emphasis ¢ on product quahty and its uniformity through better process conuol
Better use of materials, machinery, and personnel, and reduction of work-in-progress

inventory, thus improving productivity and lowering product cost.
Better control of production, scheduling, and management of the total manufacturing

operation. resulting in lower product cost.

Download free ebooks at bookboon.com
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Manufacturing Processes and Materials:
Exercises Question 9: Hard and soft automation

- Standardization of process plans. thus improving the productivity of process. reducing
lead times. reducing planning costs. and improving the consistency of product quality and
reliability.

- Parts can be produced randomly and in batch sizes as small as one and at lower unit cost.

Direct labor and inventories are reduced. with major savings over conventional systems.
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er101 actlvatad and strives to make the eITor Zero.

Typical CNC servomechanisms include the following components:

i) Transducers which is defined as any device that senses an output condition and transforms the
sensed information into a form that which can be understood by the servo system. A device
that outputs a voltage in direct proportion to a measur ed linear movement is a typical example.

ii) Servomotors, or drives, are devices that convert electrical command signals to mechanical
motions. Digital to analogue converters may be required to convert digital commands from the
machine control unit to a continuous voltage. which in turn is used as the control signal to the
axial drive.

In the terminology of robotics. an end effector can be defined as a device which is attached to
the robot’s wrist to perform a specific task. The task might be work such as handling, spot
weld'ng spray pamtma or any of a great variety of other functions. The end effector 1s the

oma in Mech..
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D v ﬁ'ic‘tion or the physical configuration of gripbé‘ri

s ( also ::cal;léﬂ vaculun cups ). used for flat objects .
-  Magn e1t’fi2edf‘ ripper devices, used for ferrous objects I

- Hooks, used to lift parts off conveyors

Scoops or ladles used for fluids, powders, pellets, or granular substances.

There are a limited number of applications in which a gripper is used to grasp a tool and use it during
the work cycle. In most applications where the robot manipulates a tool during the cycle, the tool is
fastened directly to the robot wrist and becomes the end effector. A few examples of tools used with

robots are the following:

-  Spot welding gun
- Arc welding tools (and wire-feed mechanisms)

-  Spray painting gun
- Drilling spindle

-  Routers. grinders

- Heating torches.
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‘ T Ml
“Nﬂa require varying surface characteristics according to their function.

List rgasoﬂs for these varying requirements.

A magnified pen recording from a stylus type surface texture measuring instrument
shows a pattern approximating to a series of triangles H = 6 mm the horizontal
magnifications were X 20 and x 2000 respectively. Determine a relationship between H
and Ra and hence the Ra (pm) value. Is this in the normal range for a turned surface?
What factors do you think caused this regular pattern to be produced on the work?

When considering the evaluation of fine manufactured surface using light interference
methods. with the aid of a sketch show that the difference in separation between

adjacent interference fringes is equal to A/2 where A is the wavelength of monochromatic

light of an incident ray 1.

In manufacturing processes, surfaces and their properties are as least as important as the bulk
properties of the materials. Surface integrity describes not only the topological (geometric)
aspects of surfaces. but also their mechanical and metallurgical properties and characteristics.
Surface integrity is an important consideration in manufacturing operations because it

influences the properties of the product. <uch as its fatigue strength and resistance to COITos1ion

and its service life.
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the type of surface pmfiuced Fact“
ﬁmated durmg plocessmg, remdual stresses, metall |

) qle‘feéts Cmmed amd produced during manufacturing can be also identified. They ma

b& respmlslble for lack of surface integrity. These defects are usually caused by a combma.tn
' of factors, such as defects in the original material, the method by which the surface is ‘
produced. and lack of control of process parameters that can result in excessive stresses and

temperatures.




ical ” lemsion, broach tooth pitch (mm) = 1.77 sqr(bore leﬁ‘ ‘,
E H*\Iﬁtm por tion of the broach and the maximum force requlred
le if th e l’lSP per tooth of the broach is 0.09 mm, and the force to r

“ I metal is 2500N.
il Explam why knnwledge of this force is desirable for manufacturing purposes.

i b) The following values are taken BS 4500 and refer to a “average location’ for round hole“{;

shaft of 50 mm nominal di;mnefev. What is meant by a ‘nominal’ diameter?

Hole H7 +0.025 mm
+0.000 mm

Shaft g6 -0.009 mm
-0.025 mm




7 of fit is achieved?
etch suitable plug and gap gauges to check this hole and shaft.
dicate the GO and NOT go sizes.

a)

i
p=1.77425 =1.77*5 = 8.85mm

Number of teeth z= 4/0.09=44.44 -> 45 mm

Length L=px Z=398.25->400 mm 8.85 x 45

Number of teeth in contact -zc=H /p =25/885=28

The force F =areax zc x k= (5x0.09)x3x 2500 =




by considering kinematic and dimensional chains or taking into account other conditions dndft
considerations and rounding them to the closest highest value in the standard.

BS 4500
D — 50 mm
Hole ¢ 50 H7
Shaft ¢ 50 g6
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e

tolerance

50.025 mm‘

D max hole

= 50.000mm

D min hole

-0.009mm

deviation shaft

0.016mm

tolerance shaft

=49.975mm

D min shaft

= 49.991mm

D max shaft

50 mm

nominal size




1 S changmg servicing. The frequency of this activity mpmnanlydependentenﬁe
schedule. The work is carried out by a team of specialist engineers. The sequence of events h
_observed and can be broken down into the following operations:

an electrician disconnects the power supply 10 minutes

a pair of men pull the machine from 1ts mountings 2 hours

a finer removes the fittings 20 minutes

a tool engineer changes the tooling and resets the machine datums

The machine is reinstalled to its production location in reverse order of the above operations. There is
one large space and one small space available for this work and small machines can be serviced mn
either space but the large machines require a large space.

The run time for the entire machine process varies from S to 25 hours. The time to change tooling aml
reset machine datums varies from 4 to 6 hours.

A closed discrete simulation of this facility 1s required to check if it 1s feasible to increase the number
process machines in the facility. there is sufficient space to add one large machine within the & st

a) Tdentifv and indicate the entitiec within the cvctem
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Large bay
(the cycle is similar to that for

the small bay)

Power supply specialist

(the cycle 1s similar to that for

the two men for separation from

the foundation and for the mechanic)
Tooling engineer

Large machine 1
(the cycle 1s stmular
for the rest of the machines)

es I will need to dese

Status
In action (A)

Idle (Q)

- disconnecting (A)
- waits (Q)
- connecting (A)

- works on the large bay (A)

- waits (Q)

- works on the small bay (A)

- waits for tool change (Q)

- disconnecting cables (A)

- waits (Q)

- separation from foundation (A)
- waits (Q)

- coupling disconnection (A)

- waits (Q)

- tool change (A)

- waits (Q)

- coupling connection (A)

- waits (Q)

- fastening to the foundation (A)
- waits (Q)

- connecting cables (A)

- fimshed machine (Q)

- operates according to the production schedule (A)




Large bay (small bay) — Figure 12.1

In action

Figure 121

Power supply specialist (two men for separation from the foundation; mechanic) — Figure 12.2

: | |
( Waits Connecting

Disconnecting

Figure 12.2

Tanlino encinesr — Fiounre 12 3%
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Figure 124

The sinipliﬂéd cycle of activities of the machine is as illustrated in Figure 6.4

l

Operates according to the
production schedule

l |

Download free ebooks at boo

Servicing




Large bay
(Also servicing small
Key: machines)

L M.1 Largemachine 1

§ L.M.2 Large machine2 :
L M.3 Largemachine 3 - gelisicl)
§ SM. 1 Smallmachine 1 : i
: i SM.2 Small machine2 ! £ ‘
B 8’ L M.4 Large machine 4 (additionally included) i i
b )
Connecting the Mt Coutd ke -2
elbcttical nower founting to oupling
suppl‘\J/ foundation connections Tool change
- T R
2 10 mitutes 2 hours 20 min £l
i e | it el |t i -1 "
i 1 ! i ' r 1
' ! \ ) ¥ ' 3 \
v : i : | : i ' H
- ) I i :
Operates in LM1 i : : E ; l. 5| !
accordance with LM2 Gl LB L i ALl i . SRS = i B
the production LM3 M4y 3
schedule SMI b
SM 1 jmm————— - pmmm—=- +-mmnae mmm———- o et - m———
| -
5 - 25 hours 5 - 25 hours ! i i | : L i
s il H | 1 | | ' ! :
1 1] 1] 1) 1 . ' I
: o Ll L : |
1 L HEHS L = i -] ! |
Disconnecting e i LU —_— |
the electrical Separation from Disconnection Tool change
pawer supply Waits foundation Waits Waits

!
20 min 4 - 6 hours
10 minutes i SO 2 hows N et Sl

Power supply Two men for Mechanic
specialist separation from
foundation

FIGURE 6.5,
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‘ Foaac{ytv dismantling and mounting in the reverse order Thw

 areincluded in a si
* activities are all caried o thm e staff

L
i i Tool change
; Q2 : 4 =6h {

Figure 12.6

From the model built in Figure 12 6 we could draw the conclusion that there should be no activitie
qu uingianHw er, 1t 1s possible to have activities 'q uing in Q2 and Q3. Thus all dist
operations will be completed and activitie wllb q ing in Q2. Having co pltdaﬂdlsn

~ activities the team wlltl n proceed with machine assembly and tool change operatior




