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The report is subjected to terms and conditicns given below which form part of this report:

1

2.

The results relate only to the specific item / equipment " material considered.

The material / equipment data and properties / characreristics indicated in this report, if any, and operating
conditions, if applicable, indicated in this report is as provided by the customer and the report does not
confirm the validity of those data.

The report shall not be reproduced, except in full, withcut prior approval of the testing laboratory.

_The recommendations given in this report are valid for items / equipments studied and factual information
furnished by the customer

The comments expressed in this report are recommended in nature.

Except to the extent of the expression of the test resuits / values as above said, in no event and under no
circumstance shall BHEL be liable for, any injuries, losses, damages, liabilities, claims, actions, causes of
action, suits, promises, demands, or damages, of whatever nature or kind of legal action, whether based in
law or in equity, including any claim for punitive or exemplary damages, that any one in this regard claiming
through or under any body against BHEL at any time arising out of, by reason of, or in any way related to the
this test report.



| Bharat Heavy Electricals Limited
”ﬁ[’ (A Government of India undertaking)
WELDING RESEARCH INSTITUTE, Tiruchirappalli - 620014

@ AmericanWelding Society

Educational Institution Member

Dr.S.Manoharan Email: drsmano@bheltry.co.in
Sr. Deputy General Manager = Ph: 0431-2577280,
Mob:09442633146
Fax: 0431-2520770

Ref: WRI/SM/PST
Date: 05" June, 2008
TO

M/S Technocrats Plasma Systems Pvt Itd.,
310, Tapo commercial center,

Ram Mandhir road, Goregaon (West)
Mumbai-400 104.

Please find enclosed copy of the “Detailed test report” on the performance
evaluation of your Inverter Power source for MIG, Model ICP-400. The dynamic

Characteristics rating of the power source tested are given below

Dynamic Characteristics For MIG/CO2
Arc Stability Index 97, 97, 98, 98, 98, 98
Arc Ignition Index 1,2,1,2,1,2
Arc Spatter Index 0,0,0,0,0,0

The performance of the Power source is satisfactory.

{(Dr.S.Manoharan)
SDGM/WRI

Phone: Off. 0431 - 2577280 Res. 0431 — 2554943, 2572435 e mail: drsmano@bheltry.co.in Fax: 91 - (0431) - 2520770

(Regd Office . BHEL House Sirt Fort, New Delhi - 110 049)
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-

TEST REPORT FOR TECHNOCRATS

L MIG POWER SOURCE

EQUIPMENt : IGBT Inverterised Power Source for MIG/MAG(CO,)
MODEL : Model: ICP-400

SUPPLIER : M/s Technocrats Plasma Systems Pvt Ltd, Mumbai
TESTED AT WELDING RESEARCH INSTITUTE

EQUIPMENT SPECIFICATION :

INPUT :
Supply Voltage

Rated KVA

OUTPUT:

Max. OCV

Rated output voltage
Output current Range
Output voltage Range
Duty cycle

Power control method
Weight (approx.)
Dimension

Applicable wire size
Set serial No

Made at

3ph, 415V +/-15% 50 Hz, 3ph AC
9.7 KVA at 200Amps

DC-54 Volts an input of 415 Volts
45V DC

60A — 400Amps adjustable

14 - 45 volts

60%

IGBT Inverter type

55 kg

400x700x450mm

0.8mm to 1.2mm

0804115673

M/S Technocrats Plasma Systems Pvt Ltd

Mumbai-400104




1. 0 STATIC CHARACTERISTICS

The data for static characteristics aré shown beIoW:

OCV: Minimum 14 Volts . ™
Maximum 45 Votls

The voltage once selected, the selected voltage remains constant during welding. The
equipment is a voltage feedback controlled equipment.

2.0 DYNAMIC CHARACTERISTICS TESTS :

In this test while welding is being done, the welding voltage and welding current behaviour
are recorded using a microcontroller based data acquisition system. Later we transfer the
data to a personal computer and process the data and evaluate some of the aspects of
welding such as arc stability, arc ignition, and spatter level. The recorded dynamic

characteristics are shown in the annexure. The index values are given below:

Welding File No Arc Stability Arc Ignition Arc Spatter
Condition Index Index Index
‘Solid Wire TC400-03 93 0 13
1.0mm TC400-04 93 0 13
Co2 Shielding |  TC400-07 92 1 1.34
TC400-08 91 1 1.34
TC400-09 97 1 0
TC400-10 97 1 0
| Flux cored wire, TC400-12 96 1 1.39
CO2 shielding TC400-15 96 2 1.33
TC400-16 98 1 0
TC400-17 98 1 0
| Flux cored wire TC400-21 97 1 1.3
Mixed Gas TC400-22 96 1 1.3
TC400-23 98 1 0
TC400-24 98 2 0




ARC STABILITY

The deviation of the current pulse values from the average current value can be calculated
as a percentage variation of the current pulses. This percentage can be used as a factor for
evaluation of the arc stability for a given power source. If the arc stability index is found

above 70 percent, the staBility and weld bead formation are satisfactory.

From the indnex values it is seen that the Technocrat Plasma Inverter MIG power source is
having very high arc stability of the order of 91 to 98 for different current ranges. The testing
had been done for the following conditions at different conditions:

1. Solid wire with CO, Shielding
2. Flux cored wire with CO, Shielding

3. Flux cored wire with Mixed gas shielding
At all conditions, the performance is found to be satisfactory.

ARC IGNITION

By recording the moment of arc ignition, the time required for the arc to reach stability is
calculated and number of current pulses during the ignition time is counted. It was found that
when the ignition time is less than 15 millisecs and the number of pulses is less than 5, the
arc ignition characteristics are satisfactory. The ignition of the arc by the inverter Mig welding
power source is very good. It is found that the arc is getting ignited within 15 milliseconds
and within 1 or 2 current pulses the current reaches the stable value. The igni’tion index
value of 1 or 2 for all currents indicates that the power source has got a very good arc

ignition and re-ignition capabilities.

SPATTER LEVEL

The difference between the average current and the average current pulse gives the factor,
which is proportional to the spatter level at given current level. If the difference is large, it
means that the current pulses are narrow and there will be excess spatter. If the ratio of
average current pulse to average current is more than 2, then it means the spatter level is
high. For this equipment the spatter index of O at high currents indicates that there is
absolutely no spatter at high currents. At low or medium currents, the spatter index is at
around 1.3 to 1.39 means that the instantaneous variations in the arc currents are less than

30 to 40 percent. Hence the spatter is fairly low.



3.0 LOADTEST
In this test a resistive load ig connected at the terminals of the power source and the
capacity of the equipment\tb deliver the set current cortinuously for the required time without

any failure is checked. The results are satisfactcry.
4.0 MAINS VOLTAGE STABILIZATION

I this test power supply is given to the welding power source through'a voltage stabilizer
whose output voltage can be varied through a given range. It is found that for a variation of 3
phase, input supply from 375 to 425 volts, only the open circuit voltage varies marginally, but
there was no variation of output current. This indicates that the inverter welder is having very

good mains voltage stabilization built in it.
5.0 EFFICIENCY

In this test the welding is done at different current settings and the output voltage, current,
input voltage and input current are measured. From this data the no load losses and the
efficiency of the power source can be estimated. The no load losses are calculated as

below:

No load losses = 1732*407*02 = 0.14 KW
It is found that the inverter based arc welding power source is having only 140 watts as the

no load losses.

Energy consumption at 200 A welding current
While welding at 200Amps  : 1.732 * 407 * 13.8 = 9.7 KW

IMa,

Dr.S.Manoharan
SDGM, WRI, BHEL



Yoy

& i
b=
L

Sl

95U L
N 821 558671 gce’l L 68810 4930 vy 0 2eco 0

6L
0E
i
09
G
T

L
oA A

i

; — [ Gl

ek
Yep 809020E0-D0pPo Lieluse|dieoouyda i 4 sdwe W I

WUB|IBoXT & | ®epu| Japeds oiy 0 ¥8puj uonubl oly  poog AlsA £6 | xepul AUIgeIS

P17 s)ed11329)3 AAeaH jeieyg



I

e i

W3

8421 95851 geet LLLE 6880 £330 ¥rr 0 £2¢0

. A
ydesgy % wug

sagul

i

)

et

/ ' i

I
W
I 1)<
i
!
I

o

120 809020RD-00FD LB WSE|ciB00UY03 |\ | SR

PODEY AlBA £E | ¥8pu) lapeds oy 7 o ¥epuj uopubloly  pooT AsA g6 | epu| AUIgRIS

P17 Sjed11323)3 AAeaH jeleyg



S R—— M

12

W W yoeiy R wug
L ” gL

DS |

segu
(4 8421 385°1 geet LLLL 68810 £330 ¥y 0 fxall] 0

03

=73

06

L GOL

SIOAU A

>

1 —0GlL

— D0E

— 0S¥

—— 009

| 0G4

[~ 006

D501
12P'809020r0-00PD LiBWSE|chBI00uYI8 1 J sdue u |

pongy Ao, £ | Xapu| lapeds oy 7 xapuj uonpiubl oly  poog Ada 26 | Hepu| AUIGRIS

P17 sjedoi13o3)3 AAesy jeleyq



ydei5 s wg "
ssgul
Z 82271 985 | EeE'L LLEL £83°0 2990 ¥y 0 2220 0

1%

0g
G
03
G
L 0B

L S0L
SoAW A

— 0G1

— 00E

—- 0S¥

{003

D06

050t
12P'E09020£0-D0p ) LB Wse|tiBio0uyaa 1 4 sdie ul

pony) Alga Fo | xepu| lepeds ory | xepujuoubi oy pooyg AlsA, 26 | HepuU| ANIgELS

P17 sjeoLoa)g AAeaH jeaeyq



X3

=

o i
©

=

]

segul .
z 8L 95671 EEEL LLLL 6880 4930 ¥¥¥0 czen 1]

574

L 06

“01
1 seauwp

—

,, —0sL 7

v ne

\ — 0S¥

003

0501

120 BOA0EDY [-D0FD Lye SR dieioouyda | 4 sdwe u |

“¥apu Jepeds ouy | - xapuj uonubl oy poon) AlaA 86 | Xepu) ANge1s

P sjeo13da)3 AAeaH jeieyg



* ek _
P g | udeD B g
e oyt
sagu .
& 84471 9551 R LLLTL 63810 29910 ¥¥y 0 22ec0 1]
| Sl
O
o
09
S
 S—

+— 06

I GOl
SIOAU A

' — 051
L (nE

\ — 0S¥

— 003

L 05

006

a0k

¥2P 040200 [-00pD LiEse|diRiaouyos |y 4 sdwe u

Us|s0%g (0 ¥epU| Jspeds ouy 7 “wapu) uopublofy  poog Asa LB HBpU| AUIGRLS
JuE||8dx | 184 ; 4 1 _ DAdBA L NErS

P17 Sjeo11323)3 AARaH jeleyg



ydeify wg

=
Ll

easul
[4 8241 958G°L gee’l FLLL 6880 2990 byr0 2Ze0 0

Sy

03

S

L 0B

L 401
SgeA U A

—0os5L

——D0E

— D&F

— 006
0501
128030802 L-00p0 Liewse|danouyaa 1 4 sdue u |
pooD) Mg S| xepu| Jepeds oy | wapup uoniubl oy poog) Al SpUl AIORLS

P17 SieoL1308)] AARSH jeleyg



w3

e A

I4 8241

sagul .
968571 gee’t LU 68810

2930

4220

2

L Gl

0E
Sy
09

G

L 06

| Gl
SIPAW A

—o5t
—— 002
05y
009

052

— 006

SOt

Ws|Box3 g | - Xepuj eleds by

Hwﬁ.momamamm,aawﬂul_.,,@Emw__&Euoc_._u 514

| - ¥epu| Uoiubl o4y

P17 S1edi1329)3 AAeSH jeleyg

pOOL) AdBA

96

xepU| ANITEIS

sdwe ~



s

r i
h !
!
%

& a1 ............................................... "

s R

ydeig )
& LL

sagu

4 844t 96574 EEEL LELL 6880 £330 ey 0 2zen D

S

03

G2

- : ,
, L 06

—1
seAW A

%&{g{f W B

06

S0

m 2P BOG0E0S -o0FD Lyewse|chamouyda ]l 4 sdhwe

ooty das e | Kapu| Japeds o 7 wapu| Uopubl iy pooTy Alas 96
- Y 2 + 4 e - Y S

P37 S1eoi12a)g AAesH jeieyqg



W3 ydeity |

4 82271 955°1 EEEL LELL B850 2930 ¥ry0 2en 0

L 06

L. S0L
SIPAUW A

06

5oL

1SP A090C0E 2-D0F0 Lewae|di=ioouyaa 1y schwe |

!

Wa|soxg (| ¥epu| Jepeds oy | - xapu) uonubli oy poon) A, 26 | KepU| ANELS

P17 sjeoLi09)3 AaeaH jeleyg



8221

yoeiqy

95571

ssu L
£Ee’l

g

LELL

6880

2330

24",

2220

0€
Sy
03
273
. 05

L SOL

SIoAUW A

051

— 0OE

- SP

009

oe

0501

12p B0502060-00FD Lhewse djeinouyda 1Y 4 sche it |

Ws8o%3 (  *epu| Jeleds oy | ¥apup uonubl oy poon Asa L6 | XepU| Agers

P17 sjed11323)3 AAevaH jelaeyq



e Yoo wug

I ——,—

[P ——

¢ 8221 955 | cEE LLEL 6880 2930 vy 0 2D 0

| 0B

L S0l
SIPAW A

! 051 s

— O0E

+— 0G¥

| D5¢
DB
0501

2P a090e0Le-00 pO 1 hewsE|dieouyd ETRE sdwe u |

pul AITELS

Vo

pOOD) Algp, GF | | ¥epu| Jopeds oy | 1 #8pu)] uojubl oty pooD) ACTNE

P17 Sied1)o2)3 AAeaH 1eieyg



] o

— DT —

yoess

%3 ' (0

0

|
;

sagu .
[4 82271 95671 geet LELVE 6830 2990 vyy0 Al i

L Gl

0E

Sy

03

52

. 0B

g0l
SIoAU A

— 0GF

— 003

L 052

008

— 0501
¥R 809004 1-0 QoL e ge|tpizouyd 8% sowe u 1

6 Hepul AUIGELS

Wa||80xg ¢ | ¥epul Japeds aly 7 wepu| Uoublory  poog) Alg,

Cr

P17 Sje211303)3 AAesH jeileyg



