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1.0 'Thtroduétion,_. . S
® o i. ;“" :
There are some basie reqdirements e
-

Iwhlch are to ba;fulfilled by the il—‘ o

3

'-*electrlcals used in Electrioal,Technof
e By s .
logy. For testing associated ,pmoperties ,.

B

Jgggg;exista various types of 1nstrumenf§ ;

. and ‘methods. Are r931stance.test ls éne
"of them whlch ig newly brought intc
"practice. To g&rryout this test, e
of known current value is struck between
,;twe electrodes, restlng on the mater1a1 -
‘specimen to be tested. The time durat—

";ion for which the material can withstand

~ that are ie measured and this duratlon &

—of are.is 1nversly proporatlonal to the_

‘.current ratggg of the arc, Thus;bg meansé
ok the arc duratlon measux;ement the di- /
"electric characteristics of the‘ﬁaterial'

fcan be sibels. . o

I

It should "be con ,&ered that while’

7designing the product,:i( is no langegga
-piece of equipment but is looked upon as.
. the essentlal and. functlsnal furniture

fitem for industrial env;ronment.

In the de31gq, special eﬁphasis is

igiven on 1ntegratlon of funct;bn, B

5appearanee, ease and safety.o ,
Y o




_ roblem gef tition s

]

* Struaxural Component’and spacéLpla-.

. i

s EY

nalng. ' siisit , ,
y L - ’ ,»vv.v.s -
* Functional: Insulation, venti%g%-~‘;j
ion, wjring, conﬁrols._

e gg ;
Kooy .
* Ergonomical: Man machine,re- .

s A ;i

lationship. é
. Eaintenaqpe :
% Aesthetical - ;’@
* Safety : , ' ~ o
. *® De81gn spe01ficatlon(Mataria1
selection, packaglng, processes)
* Electrode design
* However more weightage is glven fdf .

function and ergonomics.

)
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3.0 Data Collectior . sie
L
5.1 Literature Surveye . Pk
e L] :

5y

® .I ° e 3 I’
Designers specafication, Americ3n
> ®
Standards for testing of materials, i

Books of which the names®appear in the
- () -]

® e

bibliography. Human engineering guidess

e

® ° >
were used for obtaining ergonomical data.”
L

®

Site Study:-

Héw the equipment, wgrks,

problems to be gdlved while design is
4

carried out are noted, Personne;% co=-

. e ¢ L] -
nnected with design, maintenange and oper-
ation wafe interviewed., List of concermsis

in Appendix.

3.1.1 What is an Arc Resistance Test?

® 9
A high voltage low current dry are
resistance ¥¥ws0lid electrical insuitations

is a test intended to differenciate in

= ?

primary fashién among similar materials’witk

respect to their rsistence to the’ac}ign
. > . P )9;
of high voltage low Gungent arc close to
2 3 L ]

the surface of the insulation intending |

to form a conducting path thefein or in

causing the material to become conductive
due to the localized, thermal and che=

mical decomposition and e££g§}pn.



3}1.2 Working of .Asc Resistande f%§¥? .

L] s d

A high vcl tage lqw curr@nt rentljgeﬁ

signal tends to strike an arc betwe%p two
@

electrodes sepdfated by a specmflc die-.

&

stance. The electrodesgwill be restfﬁg

on plane surfaced dielectric sp&cimen®™
The current can be\controiled b& a- s
current. controller switch which 18 coperate
for various curr;nt setting., A °tidmer is

used to cut-ofﬁ the supply after selected

interval. )

L ]

To éarry on the test, a énown
current valued signal is given to the
electrode and the timer is set dependigg’4
upon the current value. After some- t;mé”ﬂ
the power trips aff due to one of the -

Sem. 5 > &

reasons: 3 e : : o 3 -
&) Timer activati0n : <
(11) Material failure.
If the trlpplng off is due to firs t oguag
i,e. tlmer then the Mawerlal is 500& 1f
it is due Lo the second feason the mates

erial is bad, Thus this test shows

whether thematérial is good or bad.

; o . 3 7 3
‘There are various othervcircuits

9

which control relays for safety purpose. .
- 5 3 . 2
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* Orgapic dielectrics become incandefcent

* Bursting into flamese . A -
5 ° - ® 4 -2
* Trackipg: thin wirpy line between the ° °
: 5 e : = -
electrodes. : ,Q 2
Jeiad L. o
* Carbonization of the surface. {
5 : | 3 i - @ % = % 5
3.1.4 At Failure o
L ‘ A

'\At the end of fhe test j.e. at féilure,
‘& conducting patﬁ is formed~§g¢gpss the
dielectrics and~arc disappears in the

/
material at the same time noblcable ghanve

in sound takes place.-' .,' e i
A&vantagés of thiéatést:

* Convenient .

* Less time consuming. e

- *TItscahebe carried out in®*any atmosphere.

3 145 Maln* @mponents e

Transformer, capacitor; inductor,
current limter switches, various elec-
: -

tronic components, *printed circuit boards,
. ’ (4 9

e \ 03 2 3 ‘
- electrodes and other’ ventilation devices

.

- such as fans etec, . : . %=

3.2 Funciional

In the data collectlon follow1ng

points are noted‘

14
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* QOrgapic dlelectrlcs become 1ncanée$cant &

* Bursting into flamess " g; e
° e L > : ’: : s -
* Trackipg: thin wirp line between the ¥
P ; . ; e -
electrodes. (' e
\, - _—
* Carbonization of the aprface,\\;f
) ' e * w= ey
3.1.4 At Failure ; . e

b -

° : ® AR

3 : ; : = L
At the end of theztest i.e.at failure,
a conducting path is formed_ggﬁ;qsw the

dlelectrlcs and ‘arc dlsappears in the
/
material at the same tlme nauld%b;e change

in sound takes place. - ; e

Advantages of this test:
* Convenient - ,

* Less time consuming ’ )

* It can be carried out in®any atmosphere.

3.,1,5 Main=Saomponents i

Transformer,bcapdcitér;biangtbr;
. : -
current limter switches, various elec~
: : > -
tronic co@poneqts,»qunged circuit.bOar?g;
electrode$ and qthef’{@atilation‘%eviées

N

" such as fans etc, b b

'?3.2 Fuﬁc%ional

“o

In the data collectlon fo;low1ng

'p01nts are noted'

L
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* Maintenance

f * Anthropometric data.

3.4 Aesthestioal ° = i

* Separation'pf high voltage (10 QYiﬁéPH'V

dow yolfage (15°7) w0 L

* Space economy . . ; A
Mlnlmum high voltage patﬁ.iength 5 ¥

9 e -

* Safety (grounding,shieglding)
* Ventilation and cooling o gl g
* Placement of microswitches . 2

* Transportation of equipment. »

B d Ergonomical

* Operatior inyaction 

®

* Operator in maintenance - : P et

* Duration of test is about 10-20 min,

standing posture advisible

* Electrode placement should be such thaé'
easy,replacement of specjimens and it can

be easily viewed.
®
E

* Design dgtails regarding control panel

and display. ; - ., e

3
] - >

» D
\ :
Environment in which the equipment will
be used i,e. electronie laboratories or .

testing of materials laboratories. .
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The user groups i} thg pepple wiﬁﬁ»:'%

sound kn@wiedge‘gf electrical tec%noique

546 Normq; Operation Seguence -
: e

*Place'the:spéeimen*Adjust the flectr&dess®

Chose electrode 1id *{Adaust the curren% Ao
2 limiter switch * Close its cover * Set

the tlmer * Put Oﬂ the main bﬂltbhg* Put

- on the hlgh teﬁslon line *

Put off the m&ins to stop,

3.7  Data Regarding Safety

(1) Prcpéﬁ electrical grounding.

2~Hin%rlt e leads wrotection, ’
- (2) High ¥oltage leads protection .

(3) Preventlon of operation of cnntrvls
- when poyfr is on, - :
“ (4) Minimumjhigh tension line leng;h.
(5) Any of the circuit campone;t’gnoulg
not b@ FPeadil raaigly acceos;ble
. — .

whlle energlzed e S g e

j;tﬁh

o - : >

It may go‘up‘ts 40°,000/ -
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4, Analysis o e
» ] e
* i ° °
S

4.1 ZFunctional

L ] ° ? ';l
The basic structure of the equipmenf .

:
will be’é combinatrfx of re¢tangular :

>

elements to differenciate between the. ~

~different voltage enclogﬁres.a The sophi- .

sticated and delicate electronic parts hyg/

et

to be kept quite away from the high voltage

side. The placehent of electrodes, should

be nearer to the high voltage transformer

CONSTANT'S
TROL

‘ / .
O : so:that minimization of high tension path
UIT 0BJECTY ] ;

it Heoo s . - . |

< omonent sreecce (I can be achieved, The placement’of elec- °
M,

. MANuFAcTU,EZESPE i

: S
NSTAL
S Damomen” 8 | |
i o
g s . * FIELD Fauyagss MEDULES L ssible from the operator but should be

trode is such that they lie as far as po-

CoMPon

T

easily viewed and reached. The controls

and digpiéys can be mounted onia different

/ ;
surface to’distinguish from® other surfaces.
'J‘“ @ . e

" The current limiter resistors and electrode
cavity should be well ventilated %o reduce
the temperature building up. The locat-

ion of controlsg, displays and electrodes®
: » EN
etc., should be placed “n such a manner

A ) s g > >
that it provides_ease of operations, As .
the production rate is not high, mass 5 .

‘production'prbcess for manufacture should

be avoided. For the maintenance purpose
. \\3 2

the contrel circuit enclouMge should be

B e

_ ~easily removable. Alsg some bodifigations,-

9 : )/, v

9 .
) E - 9




’ i
» {V}’. ® o 0 ’ U s
Vg, ® ° .’
: : ¥ gl % - o % e
’ .
. ’ 2 ® .. ] ° L ‘;
" " ® ] L4 L4 * L
* .. % e S ha ?
9 8 * o) =

'systeﬁ for better usage. -
: 5 5 .
'y b .

4.2 Structural ‘ *% .=

® » °

All the main components‘lisged in’
Data Collect%on sheet aye to be wellﬂ
organised in a frame work with the ‘(4
considerations 1iké,'operétors coqvehieﬁjig
easy maintenance amd transpgrtafioni The
components are ?o be Qell suppoétéd and

fixed so that/the equipment becones

s

portable. = :
e : ) ®
; J f, Ko er
4.3 Ergenomical (M\%V?+*¢’ d‘ C'“wwﬂ 5
~—— ' Reved i

! !\f\/

As the time duration of the 81nvle,

. e

operation is not much the testing can be

“done by the operator 1n shanding pos&tlom.

The locatlon of varlous controls and dis=
’ Q

plays should be- placed erganomlcaily.

Sizes and shapes of the knobs wi%tl ‘be

determined by human,fgctor‘engineering.f5W“
v 3 d o i 2 ,?.;:

4 ok ’ :
‘4.4, Value Analysis ®

d

>

It iz a systematic &nd analytical ~
techniqu@fused o examine all the funct-
‘ions of éh existing item, prodﬁct, system
Ufér activity in order to’ determine if a
cost of item can %e reduced while main-

_talnlng or 1mprov3ng the funcxlon&l ‘require

v 9 % )‘ .j "‘
® / 3
o
o 51 ,f’. 5
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Types of values are: . -t
] L ’
W » & ? - -
(1) Use value ) s 3
(2) Cost value . . :
i @ 9 ; » 5 \\1_—
o Exchange value - : . - :
9 o
= & @ v &
(4) Esteem value. ;

Value is the ratio of fupction to cost.
Use value is the lowest cost f@ﬁﬁiredite“fﬂ

- achieve a given use of service, . =
C\ . J

\ . .

Use value is the lowest cost required to

9

“ achieve desirability. . 3

Cost value is)}he sum of material=labour

and other costs required to produce the

item., It also includes cost of distri-
bution.

Exchange value is the market value which. ,
ok

. w
unables to exchange. [Lep Conte

-

4 @ o
» Thus the use value, exchange and esteem

/ : il
value of tkie product is obviously.Very

low but cost value is the ‘prominant one

- >

whose analysis is not performed due to

lack of facilities. o =
¢ . 9 2 @
4,5 Formal-Visual Ahaivsis

% J
)

b

9 2 ’ -
It is to examine validity and inte-

gration of formal elements, visual and

9

psychological functions of colour, shape

'l

and product graphics. &he natural desire

- 3
of man while looking at a random pattern -

d -2 B ]

,
s e “ . 4D

o 9 “ @
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+ 1s to create order or to see ofder 1m parts,

in relatlon to the whole. But also, tao;

@ o

much order ,and lack of‘v@rwety is also L=
unwanteqe The form and shape of t¢he prcu
«Eduuts should convey the feelln&s of iﬁs

%accuracy, sophistlc tlon and ige# functior,”
\

"

: iThe product graphics should be effect;velw

g
&

situated. Its location, sisze, colour and
L & ¢ 3 " L3
shape are of much slgnificance becguse it
1w J e [ s .
Projects out the image and identity of the

& , .
productﬁmanufﬁéturers.
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functional., PFabrication must be easy,

@
<&

5. Hypothesis = .. Y
Functional: The equipent should be ver-
satile to test various specipens of di-

‘ o

fferent sizes. The unit should be moveable

o

with all the components.. Placement of

A , . - -
various parts should be functional. .

' . . ned for) Lo
Good ventilation should be provided for) lor—

e~
necessary cooling of components.,

————e w9

3
5.1  Structural ¢ :

w

The.laycut cf/%he various components should

be such that loss of space is minimug.the .

*

accessibility being retained. The over-

all dimensions are decided by taking into

Z -
consideration human factors. ‘ Material e

selection should be such thkat it is *

J

~striicturally strong, light in weight and
@ 5 . : e 4 @ .

quick and less expensive. Separation .. -
between high tension and low tensien side,
& -
3 - " 3 - - 2 v BN
Provision for ehse Qf?ﬁaﬂntenance snould
. ]

@

be provided. >

¢

¥

5.2 Ergenomical and Safety
The equipment should have Ffacilities

to stand and perform various operations.

The specimen replagemerit should be easy

v . @

L) Znd ¢ )
% ° o 19" e
e V. .



(0

’ \ ) 5 : o g
. and quick, Th;\njght and'lPCationjof .
‘control console should be decided on
: 5 s i
the basis of anthropometriz ﬁata. The .

»

size shape and counfers of the knobs

»

and other controls should be arrived at
% « 4
on the basis bf human engineering data, , -

The dial lay out and display placement i

should‘be designed in such a,way th%t
check reading or’ quantitative read;ng is
optimum. The plhcement of components

should be sucf that any of the circuit

o

components are not readily accessaple
T T,

whitk energized. High-tension line Q»%éh
; 1 o

length should be minimum., Control ele-

ments can not be operated when the power

-

is on., Good grounding should be_providedf

503 EQ_;I_‘QB,L, S »

— ) " - 9

Functional colours should be selected

-
9

for the different elements. S&lected =~

colour should go in hzrmoney witﬂ_;nr 5

]
) »

] e
viornment where the prbvduct will be

I

installed., Organisation.of various eie=
ments should be in ordér, balance and in.
proportion. There should be economy for

planes and formss Form,should’ be decided
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‘;; 33 harmqnga% ylth;tgeuquallt%e@ of t&g
-material selected. Distnitbing elements
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B, be avoided. Product Zraphics’should be
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6. Concegt \ : .

Whlle conSLdering all the above re~ 

»

w

s

f qalrements varleus typ es of eqﬁlpment L~

]

  ,designs are carried out on a rough sketch .
book., The helght of the equipment is fvrgt
f:standardlzed for normal ;erson soDerating .-
»5 1t whlle standlng., Varlous concepts for e
iocking deviees, control panal organ;sat~
;lon and modlflcatlon are found out and most

'sultable 1s flnallzed
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Lo - ‘

* The d1m0n31oru of the egulpment ar@

}de01ded-for operation in theistanding -, . ,

P @

’posturem,the separataom of h,gh V@ltag%'

-and 1ow voltage sides as shown 1% %he.

: lllu&tratlﬁﬂ05 »

> ol
" * p,;

* The structural details Qf uhe equipmemt

"aare as shown in the draw1ng., The g@lnlng-
. ()

@

detalls are alsa’menti@neﬁ;
; )
i ; ;
* Caste*s are provided for the transport-

»

ation of the d@ulpment,

/
;_* mlectrode compartment is desi zned for
max1mum f&exibllltj. The electrode
 p1atform can accommodate specimen of - -

,thlckness upto 3 cm, thl“k
S L

% The electrcnlc eclrecuit control compart~

»

s

‘f[ment can- be opened eaSle ?cr ease’ o¢

Vmalntenanee. .
> )

"'&—-
. * Borced cooling is adopted for t@g_cocl»

1ng of resxstorf 4 5 @n,ls used which *
o

extracts air from the.back side of sthe

; 5 5 ®
'equipment."So suitable grill is provided

N

._xfoy that.

s

*Electredes are alsa eove”ed w1th protec-
 >wtive grlll and it operates a pﬁotect;ve

microw1tch when closed
: : \\ d L] D 0y
L S S




* Lever type of\?</' ches are made Ygr
jmalns and H.T, switches to facilitate
‘ﬁtheir operation. The knob of gurrent
limiter switch is deélgneo ﬂgr beﬁtef

- grip and oomfort. 4

o

* The dials, graduations, pointex ané S

s 8 . *
colour of dial and over all compopition

>

“of the control panel is arrived 4t oy the

‘basis of ergonomics and perspectiye,
’ sy hto

psychology.

’

* For ease of<&a1ntenanne, door is pro-

: o’ :
»Vlded at tne Tront: - J

* The colour scheme of the unit is funot-
ional and selected to suit the environment™

of research laboratories or industries.
' ) ¥ ]

* The conventional fuse de51gn is ohan ged

s

and new plug -in-type.of fuses are des1 gned

)

for better looks'and function, A

w -“’-B
* The total appearance o€ the ‘desiam hag

S

been arrived at itn' the'v1ew of impartiug

order, balance and pLoportlan to the
i S

various elements contalned in the unit,



Type of the material

Name,of the materlal .

'Condltlon of fabrlcatlon
]
‘ Thlckness of the.specimen L.
. L )
'Distance between- electrodes
Rumbers of tests o "
Mlnlmum arc resistance time .
 ﬁ;',Specié1 remarks -
(burning, spftening ete,)
. Test Carrjied by
Date
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