KIRKHOF TRANSFORMER DIVISION

FLX CORPORATION

Liefrick ,£{.,42¢,174L

SELECTING A FIXTURE-TYPE RESISTANCE
WELDING TRANSFORMER

INTRODUCTION

The selection of transformers for resistance welding
applications is frequently done by "past experience”. The
reason for this is the difficulty, at the design stage of a
welder, of predicting and evaluating the wvariables of the
welding circuit such as resistance, reactance, etc. There-
fore, it frequently happens that changes in the welding ,
circuit have to be made during tryocut of a welder to achieve
the desired welding characteristics. These changes may be
as simple as varying the shunt sizes, but, in some instances,
a different welding transformer must be installed, which
results in costly rework.

The purpose of the material presented here is to aid in
the selection of welding transformers and to point out areas
which have a great influence on the performance of a welder.
It is not the requirement nor the purpose of this material to
predict exactly the secondary voltage necessary to drive the
weldicurrent through a given welding circuit, since most
fixture-type transformers have a secondary veoltage range and
controls will provide additional variables such as weld time
and phase shift heat control to allow for needed adjustment,.

The first step in selecting a transformer is to gather
all the information pertaining to the welding circuit. There-
fore, data sheets have been prepared which serve as a guide in
tabulating the needed information. These data sheets cover
‘all typical items which are common to welding circuits.
However, it is important that the pecrson securing the infor-
mation take notice of any unusual conditions, such as:
conductors which are in close proximity (less than 2 to 3
inches spacing) to structural machine members made of ferrous
material; parts to be welded which extend more than 25% of
the throat depth into the loop; pcor contact joints; inade-
gquate cooling water supply:; adverse environmental conditions;
etc. These items should be noted under remarks and supported
by sketches, if necessary. The effect which these cond . tions
have on the welding circuit will have to be evaluated on an
individual basis and should be referred to the Kirkhof office
for analysis.

The calculation sheets are used to evaluate the infor-
mation on the data sheets., The instruction sheets, tables,
graphs, and nomograms are to be used in conjunction with the
calculation sheets to aid in computing the gquantitative
amounts of the indiwvidual items.



The values given in the instruction sheets are drawn
from various sources. A more extensive calculation could be
made but the scope of this material and the unpredictability
of some of the variables do not justify the effort.

For information on weld schedules, such as tip force,
weld current, minimum weld spacing, etc., the A.W.S5. publi-
cation, "Recommended Practices for Resistance Welding ", may
be used as the source. Similar infermation can be found in

ﬁwm:wmmwmnmSnmEmw&w5@2mb¢mw~<0HchHa.mcvwwmwmmvm
R.W.M.A. : :

Three sample calculations and a discussion of the results
are included with this material to further support its use.

It should be emphasized that the power source for the
welder has to be stiff enough to furnish the demand load
without excessive voltage drop in the feeder system. If
this requirement is not met, not only will the performance
of the welder be seriously affected, but other undesirable
conditions, such as light flicker in the power distribution
system, may result. For a complete treatment of this subject
refer to the "Resistance Welding Manual, Volume II, Chapter 27"
or "Power Supply for Resistance Welding Machines", published
by the American Institute of Electrical Engineers.

Finally, the selection of transformers should be made
only by qualified personnel having a background in electrical
engineering, in addition to the capability of passing judgment
on sound resistance welding mnmnﬁwnmm.

Grand Rapids, Michigan
June 1969

Dietrich K. Roth
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CIRCUIT ’ .

A. THE FOLLOWING TABLES AND NOMOGRAMS ARE TO BE USED

. Transformer Resistance - Table §1.

Resistance of Aix and Water cooled Jumpers - Table #2.
. Copper Bus Bars -~ Nomogram #1,

Aluminum Bus Bars - Nomogrem #2.

R.W.M.A, Copper Class #1 - Nomogram #3.
. R.W.M,A, Copper Class #2 - Nomogram #4,
. R.W.M,A, Copper Class #3 - Nomogram #5.

~ B W N
. )

For materials other than those listed consult ﬂmnmonw.

B. SKIN EFFECT

For conductors listed under items AJ thru A7 the effective :
cross-section Ae must be calculated hefore Nomagrams #1 thru 5,
#5 can be used. This calculation is based on the assumption
that the current flows at a constant density from the skin of
a conductor to a line inside the conductor spaced by the depth
of penetration.> from a contour of the skin. (Figure 1.)

rllll-ll'l
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A= bL.+nrﬂW_

Copper Aluminum [Cu.Class #1] Cu.Class #2|Cu.Cless #3
Material }100% Cond.|61% Cond.! 80% Cond. | 75% Cond. | 45% Cond.

Death of

JM%naHmﬂwo: .3% Ineh |.45 Ineh .4 Inch .4 Inch 1.0 Inch
Inch -

Figure 1

The above vslues for ~9" are based on a frequency of 60 Hz and
the conductivities shown,

For round conductors the effective cross-section Ae is shawn

as a8 function of the diameter in graphs 1 and 2., Therefore,

the effective cross-section can be determined from these graphs

if the dismeter of the conductor is knewn. For rectangular or
squere conductors the procedure as outlined under B3 below must

be followed. The same procedure can be applied to other geometric
shapes by using the appropriate formulas for the area of the
crogs-section and values far depth of penetration.
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1. INSTRUCTIONS FOR DETERMINING RESISTANCE VALUES OF THE SECONDARY
CIRCUIT (Cont'd.)

B, SKIN EFFECT {(Cont'd.)

Refer to the following graphs and nomogram to determine the
effsctive cross-section Ae.

1. ROUND CONDUCTORS

Copper 100% conductivity, Aluminum EC 61% conductivity -
Graph #1.

2. ROUND CONDUCTORS

Copper R.W.M,A, Class 1, 2, 3 - Graph #2.
3. RECTANGULAR AND SQUARE CONDUCTORS

Tec obtain the effective cross-section Ae, ﬂrn‘wnwvoiw:m
steps must be taken: ’

a. Find cross-section "A" of conductor based on width
"W" and thickness "T". {(Nomogram #6.)}

b. Find width W, = W - 2 (Fig. 1)

c. Find thickness T, = T = 29 (Fig. 1)
d. If both values iw and T, are= positive, find cross-
section A, based on width W, and thickness T,.
1 . 1. 1
(Nomagram #6.)

e. The effective cross-section Ae is
EITHER Ae = A if id or T, is negative or zero,

oR Ae = A - A, if W

and T, are positive numbers.’
1 1 1

C. PROXIMITY EFFECT

The proximity effect is the distortian of the current distri-
bution aver the conductor cross-section csused by inductive
influence between two current-carrying conducters. Concen-
tration of current exists in the parts of the conductors
nearest to esach other by current flow in opposite directions.
and vice verss by current flow in the same direction.

This results in a reaistance increase which is directly pro-
portional to the magnitude of the current and inversely pro-
portional to the distance betwsen conductors. No exact values

can be given; however, the following approximations should be
used:

Multiply conductor resistance by the factors shown in the
tsble below. (Figure 2.)
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INSTRUCTIONS FOR DETERMINING RESISTANCE VALUES OF THE SECONDARY
CIRCUIT (Cont'd.

C. PROXIMITY EFFECT (Cont'd.)

}
|
|

NN
NN

o
g S
4 x Dor 7T
S and over 3 xDorT | 2xDorT |1 xDorT
Factor 1.0 1.2 1.4 1.75 “

Figure 2

D, CONTACT RESISTANCE (BETWEEN CONDUCTORS)

Tha contact resistanca depands on ths contact area, the con-
dition of the contact surfaces, and the foreca with which the
contact surfaces are held together. In genereal, only the
contact resistences given under item D1 need to be considered
in the calculation, The contact resistances listed under items
‘D2 and D3 are e part of the totsl resistance for electrode
holders and back-ups as outlined in Section IE. Therefore,
items D2 and D3 are to be used only if a detailed sveluatio:

of electrode holder or back-up is raquired.

The following are experience values which apply to one (1)
contact joint. It is important that thase joints comply with
good resistance welding practices. .

1. Shunts to bus bar, transformer, or welding gun terminal - .
1 to 2 Micro Ohms per joint.

2. tlectrode holder to slectrode - 2 to 3 Micro Ohme per
joeint.

3. Electrode caps and button to bzck-ups, etc., - 3 to 4
Micro Ohms per joint,

E. RESISTANCE OF ELECTRODE HOLDERS AND ELECTRODES FOR FIXTURE-
TYPE WELDING GUNS AND BACK-UPS

The resistance of standard fixture-type eslectrode holders,
including electrods and contact resistance between electrode
and holdar, can be assumed to be betwesen 8 and 12 Micro Ohms.
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INSTRUCTIONS FOR DETERMINING RESISTANCE VALUES uﬂ THE SECONDARY

CIRCUIT (Cont'd.)

E.

RESISTANCE OF ELECTRODE HOLDERS AND ELECTRODES FOR FIXTURE.-
TYPE WELDING GUNS AND BACK-UPS (Cont'd.

The resistance of welding back-uUps depends largely upan the
design. For normal welding epplicestions the following values,
which include the actual back-up, electrode caps, and the
contact rasistance betwesn the two items, are suggested:

1. Direct welding back-up = S to 7 Micro Ghms.

2. Series welding back-up =« 6 to 8 Micro Ohms for the first
2" spot spacing. Add 1 Micro Ohm for each additional inch
of spot spaecing. )

In cases where long elsctrodes (over 2 inches long) or special
electrode holders are used, it is suggested that these items be
sub=-dividaed into constant cross-~sections and then esvaluated

individually using the information given in sections IA thru
ID.

RESISTANCE OF THE MATERIAL TO BE WELDED

This resistance is composed of twoc parts., The first part is
the esctusl material rmsistance, which can be definad as the
resistance based on a cylinder of the same diameter as the
electrode face and & length equal to the total materiel thick-
ness. Tha second part is the contact resistance between elec-~
trode and part. This is influenced by the condition of the

slectrode, the welding schedules used, and the matsrial compo-
sition itself.

The values given in the following table may bas used for mild
steal applications 2nd normal weld schedulss.

TOTAL WELD s
METAL THICKNESS | *RESISTANCE
INCH MICRO OHMS
_ .080 105
| .090 112
.100 120
110 129
.120 100
.140 112
.160 120

*For series weld applicetions double resistance velues shown.
The resistance valums include 40 Micro Ohms (20 per interface
electrodes to material) for contact resistance.
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INSTRUCTIONS FOR DETERMINING REACTANCE VALUES OF THE SECONDARY

CIRCUIT ‘ .

A.

THE FOLLOWING TABLE AND GRAPHS ARE T BE USED

1. ﬂﬂmjmﬂnnimu mumnwu:no - Table #1,

2. Reactance of Loop Area - Graphs #3, #4 and #5,
GENERAL | |

The reactance .is not orly a functicn of the loop ares (throat
cepth times throat height) but depends also on the diamster of
conductors, the ratio of throst depth to throst height, and the
relative size of the loop,

Graphs 3, 4 and 5 should be used for fixturg-type welding cir-
cuits only. The three grephs cover short {12 inch), medium
(18 inch), and lonmg (24 inch) throst depths, The reactance
per square inch of loop aree has been plotted as the ordinste,
the retio of thrcat depth to throat height as the ebscicss,
snd the shunt size in MCM and dismeter asg thae parameter,

To determine the reactance per square inch, use the curve wiz!
the throat depth closest to the sctual throat depth, or inter-

rolate between the two curves asssociated with the actuzl thrzaz
depth.

The loop area ic defined as *he area rncompascsed by the peri-

-
-

meter of the secondary current snd is expressed by the product
of threat depth times throat height. The celculation is based
oen & recianguler-shzped perimetsr where the dimensions of
throet depth and throat height are tasken es the distence from
centerline to centerline of the two parallel conductors forming
cpposite sides of the rectangle. In cases where this doas not
scply, an equivelent rectangle must bte sstablished using meen
Sroat height but with the same loop aree and throat depth ss
tke ectual welding circuit. Secondly, the cslculation assumes
that the perimeter of the current is totelly compecsed of the
S&me cross-section es that of the shunts being used. The error
intreduced by this assumption may be disregarded if (as 1
normelly the case) the part of the perimeter made up of +
electrode holder, tips, and beck-up represents only a2 sme
portion of the totel perimeter.

-

1

B
ke
R

1

Graphks 3, 4 end § may also be spplied to conducters other tran
shunts. The dismeter of round conductors should be ussd in
selecting the sppropriate parameter in graphs 3, 4 and 3. For
corductors of other cross-sections the equivalent dizmeter must
be celculated using the formula:

D= 1.128 x \A

mmcw<mpm3dawm3mwm
Cross-section in ¢

Where

=

]
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I1. INSTRUCTIONS FOR DETERMINING mm>n4>znm VALUES OF THE SECONDARY
CIRCUIT (Cont'd.

J B, GENERAL (Cont'd.)

Compare the calculetsd diameter with the diametera of the
shunt aizes given aa parameters in graphs 3, 4 and 5 and
usa the curve closest to it, (NOTE: It should be under-
stood that the graphs ars approximetions.) .

The data supplied will give results sufficiently accurate
for trensformer sslection. In cases where the welding cir-
cuit is composed of various sizes and shapes of conduetars,
as well &s in cases where the geometric configuration cannot
be relatad to the curves, resfer the problem with complete
informaticn to the factory.

ITI. INSTRUCTIONS FOR SELECTION OF THE WELDING TRANSFORMER

A. SELECTION

1. APPLICATION OF GRAPHS

a. Ona (1) Welding Circuit per Transformer and Secon-
deries Connected in Parallel

Use graph 7. This arrangement should be used for
v external loed voltsges up to approximately 9.5
volts.

b. One {%) Welding Circuit per Transformer ard Secon-
daries Connected in Series

Use graph B. This arrangement should be used only
if the regquired external load voltage cannot be
ocbtained with secondaries in parallel.

c. Jwo (2) Separate Welding Circuits per Transformer
or One (1) Welding Circuit per Sscondazy

Use graph 9.
2. SELECTICN PROCEDURE

The following steps must be taken in selecting a t-ens-
former:

a. Select graph 7, 8 or 9 depending on the sppliceation.

b. Mark required external loed voltege on the ordinate
and the weld current on the abscissa. Bring these
points to en intersection.

u €, Select the frame size for which the intersecting
point is located approximately mid-way between the
Tap 1 and Tap 4 curves beslonging to the same frame.
In cases where the intersecting point falls claser
ta the Tap 4 curve, select next larger frame size.
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111, INSTRUCTIONS FOR SELECTION OF THE WELDING TRANSFORMER (Cont'd.)

J A,

B.

SELECTION {(Cont'd.)}

3, COMPILING THE TRANSFORMER DATA

a. 0Obtain resistanca mqm and rsactance xqm of mwpnnwmm

transformer from proper column of Table 1:

Graph No. Used Column of Tsble 1

7 Secondaries shorted in pserallel
8 Secondaries shorted in series

9 One muno:nmﬂz_nnn:. ane secon-
dary shorted

b. Obtain secondary voltage renge from Table 1.

c. Obtain x<>woﬁun from Table 1.

CHECKING THE SECONDARY VOLTAGE RANGE

1. Calculate total resistence and reactance of welding cir=-
cuit by adding:

Total Hmmwm&m:nu.m - mm + mqm Micro QOhms

Totel reactance X = xm + xﬂm.zwnno Chms
2. Calculate total impedance of welding circuit:
‘ 2+ x%  Use graph #6.

Note: Do not sdd impedance values of external cir-
cuit and transformer toc obtain totasl impedance.

Total impecance Z = R

3. Calculats required secondary voliage:
Ve Iyqg %2 x 1073 Use nomogram #7.
Vv Secondary voltage in volts

Himwn Welding current in kilo amps
Z Total impedsnce in micro ohms

The secondary voltage obtained from the foregoing calculation
should be approximaetely the secondery voltage of the selected.
transformer at the mid-point of its range or less (depending
on the selection made in Section III A2e).

In M:m&mwpmnwolm.ismﬂm the power factors of external circuit
and trensformer differ greatly, a new transformer selection
basad on the calculated secondery voltage may be necessary.
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1I11. INSTRUCTIONS FOR SELECTION OF THE WELDING TRANSFORMER (Cont'd.)

)} €. CHECKING THE THERMOCAPACITY

1.

Determine KVA demand (for one (1) weld circuit):

KVA, = <:wa: Tap * Ield Use Nomogram #8.
KVAp KVA demand {(for one (1) weld cirguit)

V. Highest secondary voltage mw selected

High Tap transformer in volts

Himwn Wsld current in Kilo Amps

Determine KVA gdemand for the transformer:

x<>u4m - x<>w x k

xcpuqm KVA demand for the transformer.

x<>u KVA demand for one (1) weld circuit.

k = 1 ﬂow one (1) weld circuit per transformer.

k = 14 For two (2} imHn.nwuncwdm por transformer which

are not energized simultsneously.

k = 2 For two (2) weld circuits per trarsformer which
are snergized simultaneously.

Determine the duty cycle:

N T
DC% = ummm x 100 Use Nomogram #9.
oI Duty cycle in %
N Number of transformer emergizations per minute

{one energizstion equals one weld time),

T Weld time in cycles (60 Hz)

KVA rating at 50% duty cycle:

V DC%

57 Use Nomogram #10.

.

_A<> = KVA x

50%DC DTR
The value obtained for KVAgape Shall not excsed the

nameplate rating of the selected transformer.




TARI , V.1

N e
KIRKHOF STACKED CORE TRANSFORMER DATA
= ; ' ONE SECONDARY OPEN
A | seconoay SECONDARY SHORTED IN PARALLEL SECONDARY SHORTED IN SERIES ONE SECONDARY SHORTED
TRAME | S0% | yor TAGE IMPEDANCE | REAGTANCE |RESISTANCE || IMPEDANCE | REACTANCE |RESESTANCE IMPEDANCE | REACT. | RESI
bc TR TR TR TR TR R TR R TR
R 35 | 2.5 - 3.61 44 3 31 197 145 134 94 69 63
T 45 | 2.93 -.4.24 || 47 33 33 208 152 142 101 78 64
W 55 | 3.4 - 5.35 60 44 40 259 199 165 124 98 76
wg | 65 | 4.4 - 6.47 64 44 47 281 200 197 137 105 89
F 80 | 5.0 - 7.45 57 43 37 " 259 198 167 121 99 70
k |00 | 6.5 - 9.00 61 43 43 272 203 181 135 107 82
kS |150 | 9.36 - 11.00 60 42 43 274 197 190 153 18 97
NOTE: 1. A1l values for impedance, reactance and resistance are in micro ohms referred to the secondary of the

transformer. :

A11 values for impedance, reactance and resistance are average values given for the highest secondary voltage
tap. ' ' | .

A1l values for impedance, reactance and resistance will apply to transformers having a 220, 440 or 550 volt,

60 hertz primary supply as long as these transformers have: The same frame size, the same KVA ratina and
the same secondary voltage range. '

Dav 110227
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o KIRKHOF WOUND Corz TRANSFORMER DATA -

O | seconomy SECONDARY SHORTED IN PARALLEL SECONDARY SHORTED IN SERIES o oNDARY o
WE} 0% 1 voLTacE IMPEDANCE | REACTANCE |RESISTANCE || IMPEDANCE | REAGTANCE |RESJSTANCE IM%EDANCE' REACT. ! RESIS
TR TR TR R TR TR R TR TR
: 60 [3.2-5.0 || 0 35 36 200 140 144 104 82 64
70 |4.0-6.0 || 54 38 38 216 152 152 12 89 70
r 85 | 5.3 - 7.1 57 39 42 228 156 - 168 124 96 79
B |13 |7.2-9.0 63 a1 48 252 164 192 140 105 93
130 | 7.2 - 9.2 60 43 42 240 172 168 126 B S B 5
. s {ea-118 || 68 47 48 272 188 192 156 | 7 100
s | 200 | 12.22 - 1517 . 73 52 51 304 . 234 195 170 134 105

ITE: 1. A1l values for impedance, reactance and resistance are in micro ohms referred to the secondary of the
transformer, .

2. A1l values for impedance, reactance and resistance are average values ﬁiven for the highest secondary voltage
tap. S :

3. A1l values for impedance, reactance and resistance will apply to fransformérs having a 220, 440 or 550 volt,
60 hertz primary supply as long as these transformers have: The same frame size, the same KVA rating and
the same secondary voltage range. .

K
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TABLE 2

AC RESISTANCE FOR JUMPER

not rasistancs

increasae dus to proximity effect.

3 1 MCM isn | 400 450 | so0| 600 | 750 | 1000 | 1200 ¢mcmnb uooc
DIA. | .84" | .88% | ,93"{.99" | 1.12"| 1.28"| 1.427} 1.45"} 1.62" ,.mNH
1o} 3.04 | 2.67 | 2.35 |2.15[1.81 | 1,47 [ 1.13 | .97 | .8 .65
s"f 18.2 | 16.0 | 14.3 | 12.9] 10.9 B.8 6.8 | 5.8 1 4.9 3.9
7ol 29,3 | 18.7 | 16.7}15.0| 12.7 | 10.3 7.9 | 6.8 |. 5.6 4.5
anl 22.3 | 21.2 1 19.1 |17.2| 14.5 | 11.8 | 9.0 | 7.8 | 6.4 | 5.2
#mq.h 24,0 | 21.5|19.3|16.3 | 13.2 | 10.2 | 6.7 | 7.2 | 5.8
ﬂo== an.a | 26.7 | 23.9 |21.5] 18,4 | 14,7 | 11.3 | 9.7 | 8.0 | 6.5
7i"] 33.4 | 29.4 | 26.3 [23.6]19.9 | 16.2 | 12,4 | 10.7 | 8.8 | 7.1
127 | 3€.5 | 32.0 | 28.7 | 25.8 | 21.7 | 17.6 | 13.6 | 11.6 | 9.6 | 7.8
,u== 39.5 | 3a4.7 | 31.1 | 27.9[23.5 | 19.1 | 14,7 | 12.6 | 0.4 8.4
tan] 42.6 | 37.4 | 33.5 | 30.1 | 25.3 | 20.6 | 15.8 | 13.6 | 1.2 1 9.1
_[1s"{ a5.6 | 40.0 | 35.8 {32.2 | 27.1 | 22.0 | 16.5 | 14.5 | 12.0 | 9.7
m 16" 48.6 | 42,7 | 38.2 |34.4]29.0 | 23,5 | 18.1 | 15.5 ) 12,8 | 10.4
Z{17n| s1,7 | 45,4 | 40.6 | 36.5| 30.0 | 25.0 | 19.2 | 16.5 | 13.6 | 11.0
_|18"} 54.7 [48.1 | 43.0|38.7]32.6 | 26.5 | 30.3 | 17.5 | 14.4 | $1.7
- | ={19vl s7.8 | so.7 | 45.4 |40.8] 34,4 | 27.9 | 21.5 | 12.4 | 15.2 | 12.3
w ={20"| 60,8 | 53.4 | 47,8 | 43,0 36,2 | 29.4 | 22,6 | 19.4 | 16.0 | 13.0
Sl21n) 63.8 | 56.1 so,2 | 45,1 | 38,0 | 30.9 | 23.7 | 2n,4 | 156.8 | 13,6
“l22"1 66.9 | 58.7 | 52.6 | 47.3| 39.8 | 32.3 | 24,9 | 21,3 | 17.6 | 14.:
2an| s9.9 | 61.4 | ss.0|49.4 ) 41.6 | 33.8 | 26.0 | 22.3 | 1e.4 | 14,8
24§ 73,0 | 64.1 | 57.4 | 51.6| 43.4 | 35,3 | 27.4 | 23.3 | 19.2 | 15.¢
267 | 79.0 | 69.4 | €2.1 |55.9] 47.0 | 38.2 | 29.4 | 25.2 | 26.3 | 14.¢
28" 5.1 | 74.8 | 66.9 | 60,2 | 50,7 | 41,2 | 31.6 | 27.2 | 22.4 | 13.:
annf 91,2 | 80.1 | 79.7]64.5]| 54,3 | a4, | 33,9 | 29.1 | 24,0 | 190.¢
327 | 97.3 | 85.4 | 76.5 | 668.6 | 57.9 | 47.0 | 36,2 | 31.0 | 25.6 | 20,
34" [103.4 | 90.8 | 81.3 | 73.1 | 6%.5 | 50.0 | 38.4 | 33.0 | 27.2 | 22.
26" §109.4 | 96.1 | B6.,0 | 77.4 | 65.2 | 52.9 | 40.7 | 34,9 { 28.8 | 23,
NOTES:
1, The resistance values aro given in Micxro Ohma and are based
on a frequancy of 60 Hz and a tempesraturs of umon n“mmomu.
2. The rasistance values are bassd on nominal MCM ratings.
3. Tha resiastance values considar the skin effect only but



N

.28 T

mlm -+

.8 +
1.6 +

(9

14
L)
-

T HE S

—.N -

—oo -
-m "
om -

In

L L

ECT I

-7 +

Ul

I
B 4=

}
Ccro

EFF,

- h
+ 1
- —-m- T m
-+ N - N
T8
1 3
+9
T b
1 g "
- : < —N m
- m =
J -
o .
57 10 T 1% =
=
= z
= =
= V]
- -
w
ot m
-
A a
T =
7% o
[~ [
+ 100 _ 26

MATERIAL: COPPER 100% CONDUCT

NOTES:
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DATA SHEET SMEET | of 3
FOR SELECTION NF _KIRKHOF WELDING TRANSFORMF-

CUSTOMER:
. ¥
) HAME 0 M0 _SAMPLF* 'DIRECT WELDING CIRCHIT —

PROCESSED BY: : DATE:

SUETCH O EXTEREAL WELDING CIRCHTT

(I'vepare sketch giving all important dimensions etc. Bolloon ull itum
for cross-reference on the following data sheets, Substitute or
supnort with drawings, if available.)

T

N

5_.AS. SHCWN

Rauyir,

—_A
- A

2

TRANSFCRMER SUPPLIES TWo (2) WELDINGC!




S

DATA SHEET . SHEET 2 OF 3
SAMPLE # |

FOR SELECTION OF xumxIDw WELDING TRANSFORMERS

Jm DESCRIPTION OF WELDING CIRCUIT

WELDING CIRCUIT CONDUCTORS
(Shunts, Jumpers, Bus Bars, etc.)

List size, length, and material of each conductor used end
cross~-reference to skstch on sheet 1,
® Ha0 CooLED IuHPER 750 MCM L' LonG
(@) _corpip_RAR 100 % Conp. I's 1% %16 _LoNg
EFE AREA = I x 1% - .3 %x. 8= 1.5-,24=1.26 IN®
EQUIVALENT DIA. = 1128 x

ELECTRODE HOLDER AND ELECTRODES

Furnish sketch or descriptien.

() sTanparD (Y2 LONG TIP

BACK /UP

Furnish sketch or description and cross~refarencs to
sketch on shaet 1.

_@ 3" % 3" « 3" RAWL.M.A. CLASS |

CONTACT JOINTS

Give number of contact joints and cross-refazence to
sketch on sheet 1. :

ORORCKC)

Total No. of Contact Joints: m“

I*» 1.5 = L3 INCGI APPRoY . 750 M



DATA SHEET , SHEET 23 OF 3
SAMPLE ¥

FOR SELECTION OF KIRKHOF WELDING TRANSFORMERS
WELD REQUIREMENTS .

Type of Weld: Spot ¥ Projectiaon NDirect_X_ Indirect Series___
Material: _ 16 GA. JTO |6 GA. LOW CARRON STEEL
Weld Current: 2 Kilo Amps. Weld Time: 4 . Cycles

PRODUCTION REQUIREMENTS

Numher of welds per gun per minute: _ c -

wi.mber of welds per transformer per minute: L.g

Number of transformer m:mmmwwmﬁwo:m per minute: c. U
(One energizetion equals one weld time,)

WELDING CONTROL :

a. IGNITRON CONTACTOR: Yes_X No

——

Tube Size: A Q C D E {Circle one)

Make: WELTRONIA - Type: N2 H

Delayed Firing: Yes_X. No__ Heat Control: Yes X No
Does weld schedule require pulsation weld? Yes No_A

b, MAGNETIC CONTACTOR: Yes No 3
NEMA Size: OW W 2W 3W 4w 5W . (Circle one)

c. OTHER (Specify)

POWER SUPPLY

Supply voltege: Y40 Volts . Frequency: 6O Hz

REMARKS

List and describe all items which could affect the selection of the
welding transformer; i.e.,, large amount of steel in the loop, con-
ductors are in close proximity to structural machine components,
limitations in physical size of transformer, environmentel condi-
tions, etc. {Attach additional sheets if necessary.)

COOLING WATER AND HYDRAULIC OIL LEAKAGE
POSSIRLE ., USE FULLY POTTED TRANSFORMER.




CALCULATION SHEET SHEET 1 OF 3

FOR SELECTION OF KIRKHOF WELDING TRANSFORMERS

;%cmﬂczmm“

OB NAME OR NO.: SAMPLE *I  DIRECT WELDING CIRCUIT
PROCESSED BY: DATE :

I. WELDING CIRCUIT

A, RESISTANCE
(NOTE: Enter all values in Micro Ohms).

1. CONDUCTORS: (Item 2a on deta shest)

See sections IA, 1B, IC of instructions. >
. ~V
REF .. NO, RESISTANCE x PROXIM, FACLT. = mmmHm4>2nme0
@ (6.2 x | -__ 162
_ @ __ 9.8 .75 (EST) = {7.)

X
X
® =

TOTAL ITEM 1 23.2

2. FELECTRODE HOLDER AND ELECTRODES {(Item 2b on data cheat)
See section IE of instructions.

v REF . NO. Vo RESISTANCE
) STANDARD |2 TP 10

] M-
TOTAL ITEM 2 10.0 -

3. BACK UP (Item 2c on data shest)
Sem section IE of instructione.

REF .. NO. » RESISTANCE
® 2x3x 3 INCH. RW.M.A | &S (EsT.)

TOTAL ITEM 3 50 o-
4. CONTACT JOINTS (Item 2d on data sheet)
Sep section ID of instructiona.

. NUMBER OF JOINTS x MICRO OHMS PER JOINT
h&! b4 m = m- 0 h‘(l

MATERIAL (Item 3 on date sheet)
See section IF of instructions.

[54)
.

(00.00 °*

RESISTANCE QF EXTERNAL CIRCUIT

TOTAL ITEMS 1 thru 5 Rp 154.32 micro Chn




Lt

. LALLULATION SHEET SHEET 2 GF 3
TAMELE &1

FOR SELECTION OF KIRKHOF WELDING TRANSFOURMERS

1. WELDING CIRCUIT (Cont'd.)

B,

REACTANCE

(NOTE: Enter all values in Micro Ohms. See section 11 of
instructions.)

Throat Depth e - "Inch
Throat Height _ g & Inch
. Throat Depth 12 _
Ratio Throst Height ~ 5. 5 - £.18
-cop Aree = Throat Depth x Throet Height
Loop Area = 12 x 5.5 = AL Sq. Inch.

Reactance per Sq. Inch .85
Graph Used: 3 4 5 (Mark one)

S

Reactance of External Circuit X

£

xm = Reactance per 5q. Inch x Loop Ares

xm = L2Y x G, = 12p Micro Ohms

IMPEDANCE

Nm = < mmm + xmm Use Graph #6. (For mm ses 1A of calculstion sh
Zp = /\\ 156 Y Y 2 . I35 Micro Ohms

EXTERNAL LOAD VOLTAGE

<m = Hicwa pod Nm x 10

€ External load voltage or minimum secondsry terminal voltage
of transformer under loed in volis.

3 Use Nomagram #7.

v

Iveld VWeld current in Kile Ampu. Ooe itum 3 uf doto chest.)
Zp Impedance in Micro Ohms. (Ses item C of celculation shest.

Ve = _ 12 x _ 195  x 107 2 2.35 volts

I1. TRANSFORMER

A

SELECTION {See section IIIA of instructions.)

Secondaries in Parallel llse graph #7.

Secondariecs in Series Use graph #8.

Separate Secondaries Pal Use graph #9.

Frame size selected R

Rrg G4y Micro Ohms Xk mm Nicro Ohms

Gecondary voltage range: From TN to _5.0 Volts ﬂwm%m

KVAgoqpe 6O KVA



LALLULAILIUN JU3EL

. CSARRIE *
FOR SELECTION OF KIRKHOF WELDING TRANSFORMERS
11, TRANSFORMER {(Cont'd.) |

- B. CHECKING THE SECONDARY VOLTAGE RAWNGE DF THE mmrmmﬁWF:HmWEMﬁmrSWW
J (See section 11l of instructions.) -

s

Total Resistance: R.= Ry + R (Rg see 1A of calculation sheet.)
R=_156 + 1% = 220 Micro Dhms
Total Reactaence: X = xm + an Axm see I5 of calculation m:mmﬁ.w
x = _le2 + g2 = 204 icro Uhme
Total Impedance: Z = < mm + xm Use Graph #6.
Secondury voltege regquired:
Vo= lygyy X Z x 1073 Use Nomogram #7. M
v=_ |2 x 200 x 1077 = 3. &  Volts'

Yecordary voltage ronge of selected transformer wcceptable:

Yes X No

v C. CHECKING THE THERMOCAFACITY OF THE SELECTED TRANSFORMEER
(See section 11l of instructions.)

\i = V
x.n.m B (_._..EJ Tap * H,..._m..pa Use WNomogran #0.
m<>c = =3 ” |2 = GO i for one (1) weld mu..u.nc“
. - s epp 11102 I i~y |
7<rcam = x<>: vy h (see 171C2 of ircstructions
x<>ci... = O ’ c = 120 KVh for the iransformer.
i o» T -
L = ——— x 1 : -....wm. fi [ 2L .,..D.
Ll 2600~ oo u omoGran #°
mh.@l b ﬁh* < "
i = - F 1 ] = . i
Lt 3600 < 1 2.3
= KV Liger N can #10.
KVAsganc = *VAprr * 7.01 tomograr #1C
KVA a 120 x ¥ 9.3 . 5 KVA
SO0TLLL 7.07
Therrerepaciiy of selected transingme: acceps abiie:
Yer X e}

) - =

B. SUGGESTED MODEL NUMBER DF KIRKHOF TRANSFORMER- (See cataloeg.)

Fuysco R G23 X




FOR SELECTINN OF xmnxxoﬂ WELDING TRANSFGAVERS

CUSTORER:

HAAE OR NO: _SAMPLE®2 ‘DiRecT WELDING curRauIT"
_Vnmmmmc 5Y: DATE:

T. HYETCH OF EXTERNAL WELDINE CIRCUIT

(Prepare sketch giving all importent dimenaions etc, Balloon all items
for cross-reference on the following data sheests. Substitute or
support with drawings, if available,)

o
\9;
o
o

.

i —— e 18— ey s ="

Q\y
18

mui §
.
CT | L@

TRANSEORMER SUPPLIES TWo (2) WELDING CIRCUITS AS s‘Howgd

o - o -




CULTOMER:

AME OR NO: SAMPLE®3'SERIES WELDING ClRSuUIT'
YCULED BY: DATE:

CALCULATION SHEET SEELT | of 3

FOR SELECTION OF KIRKHOF WELDING TRANSFORMERS

I WELDING CIRCUIT

A,

- LISTANCE

?D

1.

3.

5.

E: Enter all values in Micro Ohms,

CONDUCTORS: (ltem 2a on data sheet)
See sections IA,IB,IC of instructions.

mmmNZm. RESISTANCE x PROXIM, FALT. = RESISTANCE
[ 22.3 X .4 (EST.) = 3l.2
21.3 x 1.4 (est) = _ 29.8
b ) = . .
x -

TOTAL ITEM 1

ELECTRODE HOLDER AND ELECTRODES (Item MU on nmwu sheet)

See section lIE of instructions.

Gl

REF .NO, . RESISTANCE
STANDARD 10
STANDARD | 10

TOTAL ITEM 2

BACK UP (Item 2c on data sheet)
Sea sectian IE of instructions

REF .NO ‘ RESISTANCE

TOTAL ITEM 3
CONTACT JNINTS (Item 2d an datu sheet)
Sae ﬁmnwwn: ID of instructionc,

Number of Joints x Micro Ohm per Joint

-.ml x _.m -

MATERIAL (Item 3 on data sheet)
See pection IF of instructions

2 x & (INTERP.)

RESISTANCE OF EXTERNAL CIRCUIT
TOTAL ITEMS 1 thru 5 Rg

H

e32

339

-—{ -
[ve

M




)

UAajn Dnct | SRECQT
FOR SELECTION OF KIRKHOF WELDING TRANSFORMERS

JZSCRIPTION OF WELDING CIRCUIT

e ——————

WELDING CIRCUIT CONDUCTORS
{Shunts, Jumpera, Bus Bara, stc.)

(4]

List size, length, and material of each conductor used and
cross-reference to skatch on sheet t.

@ H:0 CcooLED JuMPER 750 McoM 17 LONG

L uUr 3

SAMPLE Y 2

(D) correr BAR 100 % COND. |'x | Y2 % 24' LONG

EFF. AREA [ % ).5 - .3x.8 = S-.pL = .24 INZ

EQUIVALENT DIA =~ [. 188 x {I%X1.5 =1.38 INCH APPS

"U A, I\tUl..U ?_.....\....?\.

b. ELECTRODE HOLDER AND ELECTRODES

Furnish skestch or nownuwuwwos.
® sranparp % "LoNg TIP

c. BACK UP

Furnish sketch or description and croem-raference to
skatch on shest 1.

® 3" x 3" x3' RAL.M.A CLASS |

a. CONTACT JOINTS

Give number of contact joints and cross-raeference to
sketch an shest 1.

©C®6e6

Total No. of Contact Jointa: m_...



a

4.

v Type of Weld

PATA SHEET JHEEI O or O

| _ SAMPLE ©
FAR SELECTION OF KJRKHOF WELDING TRANSFORMERS

WELD NEQUIREMENTS

Meteriel: |6 GA.TO 16 GA, LOW CARBON STEEL
Weld Current: 12 Kilo Amps. Weld Time: [|H Cyclos

PRODUCTION REQUIREMENTS

Number ~f welds per gun per minutet W.&..
Number of welds per transformer per minuts: L8

Number of transformer energizatione per minute: _o &
{One energizetion squals one weld tims,)

WELDING CONTROL

a. IGNITRON CONTACTOR: .«un % No

Tube Size: A @ C D E {Circle one)

Make: _WELTRON IO " Typet Ne&H
Deloyed Firing: Yes_X_ No Heat Control: Yes X  No__
Does weld schedule reguire pulsstion weld? Yas No_Xx

b. MAGNETIC CONTACTOR: Yes No_X
NEMA Size: ow 1w 2w k1" AW 5w (Circle one)

c. OTHER (Specify)

FUWER SUPPLY

.mcuu“_.z voltage: 440 volts Frequency: _ &0  Hz

REMARKS

List and describe all items which gould affect the selection of the
welding transfaormer; i.e., large amount of stmel in the loop, con-
ductors ere in close proximity to structursl machine components,
limitations in physicel sizo of transformer, environmentel condi-
tions, etc. (Attach additional sheets if necessery.)

_COOLING._ WATER _AND HYDRAULIC OIL L[EAKAGE
_POSSIBLE., (I1SE POTTED TRANSFORMER

-~y

I+

: Spaot_X _Projection Dirsct X Indirect Serice



CALCULATION SHEET SHEET 1 OF 3

FOR SELECTION OF KIRKHOF WELDING TRANSFORMERS

EUSTOMER:
JOB NAME OR NO.: SAMPLE ¥*2 DIRECIr WELDING CIRQUIT
PROCESSED BY: | DATE :

I. WELDING CIRCUIT
A

. RESISTANCE
(NDTE: Enter all velues in Micro Ohms),

1. CONDUCTORS: (Item 2e on data sheet)
See sections IA, 1B, IC of instructions.

25 x | = s
4.5

mmmﬂ”%ﬂ. RESISTANCE x PROXIM, FACT, = RESISTANCE

X

.75 (EST) = _ 254

TOTAL ITEM ¢ _50.4

2. ELECTRODE HOLDER AND ELECTRODES {Item MU on data sheet)
v Sae section IE of instructions.

mm_q@é. Lo RESISTANCE
\
mﬂ>zb>ab~w52mdv 6

TOTAL ITEM 2 _IC.C

3. BACK UP {ltem 2r on data sheet)
Sme smction IE of instructions.

REF L_NO. . RESISTANCE
G) 2x23x 5 INCHES P WL M.A | 6 (EST)

TOTAL ITEM 3 6.0

4, CONTACT JOINTS (Item 2d on data sheet)
See section 1D of instructiona,

NUMBER OF JOINTS x MICRO QOHMS PER JOINT
i x 2 - 8.0

5., MATERIAL (Item 3 on dats shest)
See section IF of instructions.

10C. O

RESISTANCE OF EXTERNAL CIRCUIT
TOTAL ITEMS 1 thru 5§ mm |74, 4 Micro Dhn



CALCULATION SHEET

FOR SELECTION OF KIRKHOF WELDING TRANSFORMERS

1. MWELDING CIRCUIT (Cont'd.)

)} B. REACTANCE
(NOTE: Enter all values in Micro Ohms, See gection
instructions.)

Throat Depth 18 Inch
Throat Height _ 8 » Inch

. Throat Depth _ |8 ”
Ratio Throat Height 8.5 = _C.l2

Luop Area = Throat Depth x Throat Height
Loop Area

Reactance per Sq. Inch L 45
Graph Used: 3 4 5 (Mark ons) .

Raeactance of External Circuit XM

xm = Reactance per Sq. Inch x Loop Area

£ .45 x 153 = 22 Micro Ohms

X

i

C. IMPEDANCE

Zp = (.mmm + xmm Use Graph #6. (For Ry sees IA of calculation sheet
M Zg = 1\ 174 % 4 e 22 285 Micro Ohms.
D, EXTERNAL LOAD VOLTAGE
Ve = Tya1g * Zg X 10~3 Use Nomogram #7.
<m External load voltage or minimum secondary terminal voltage
of transformer under load in volts.
lya1g Weld current in Kile Amps. (See item 3 of date sheet.)

SHEET 2 OF 3

SAMPLE T 2

Il of

| 8 x 8.5 = 153 Sq. Inch.

Nm Impedance in Micro Dhms. (Ses item C of calculation sheet.)

Ve = _ 12 x 285 x1077 = _3.45 Volts

IT. TRANSFORMER
A. SELECTION (See section IIIA of instructions.)

Secondaries in Parallel Use gresph #7.
Secondaries in Series Use graph #8.

Separate Secondaries Pt Usa graph #9.
1

Frame size selected

89 Micro Ohms

70 Miecre Ohms x,_.m .

Rr

KVA 70 KVA

S0%DC

Secondary voltege range: From 4 to & Volts

from

Table



CALCULATION SHEET SHEET 3 OF 3

i
FOR SCLECTION OF KIRKHOF WELDING TRANSFoamers S AMPLE e

"T. TRANSFDRMER (Cont'd.)

)

B. CHECKINR THF SECONDARY VOLTAGE RANGE OF THE SELECTED TRANSFORMER
- {See section IIl of instructions.)

Total Resistance: R = mm + mqm Amm see IA of calculation sheet.)
R [T74 + 70 ‘= PUl Micro Ohms

Total Reactance: X = xm + xqm Axm see IB of calculation sheet.)
X = 222 + 89 =_3l Micro Ohms _

Totael luwpedance: Z = <.mm + xm ' Use Graph #6.

Nn<mf+ 2, 311 %. 295 Micro Ohms

Secondary voltage reguired:

Twe1q * Z x 1073 Use Nomogram #7.

=1 x 2395 x ._D....u = 4.75 Volts

Secortlery voltage renge of selected transformer acceptable:

v <ncLWH No

Y

v

€. CHECKING THE AIMEZDﬁanHHA{ OF THE SELECTED TRANSFORMER
(See section III of instructions.)

KVAD = Viigh Tep * IWeld °  Use Nomogram #8.
KVA, = &G x 2 - __ 72 KVA for one (1) weld circuit,
x<>uam = KVAL x k {see IIIC2 of in~tructipns)
_.A.e:_:.u.:”~ - /2 x c = W4 KVA for the trensformer.
DC - X T . 100 Use Nomogram #9

3600 : -
De - —2t ummo |4 x 100 = _9.3 4

V bc#%
x<>mDﬁUn = x<>U4m x 7. 07 Use Nomogram #10.
KVA_ . - 4l . ¥ 9.3 = 62 KVA
50400 Y

Thermocepaocity of zelected trensformer acceptable:

.b Yes_ X No__

D, SUGGESTED MODEL NUMBER OF KIRKHOF TRANSFORMER (See catalog.)

FUa70 T 624 X




FOR SELECTIDH OF KIRKHOF MELDING TAANSFOURMERS
CUSTOMER: .

N ‘.___%zm OR NO: _SAMPLE *3 SeRies WELDING CIRQUIT

Fhu.. . S5ED BY: DATE:

1. SKETCH OF EXTERNAL MELDNING CIRCUIT

(Presare sketch giving all important dimensions etc. Bolloon all ‘itenmc
for cross-reference on the following data shests, OSubstitute or
support with drawings, if available.)

SHOWN

3.47.~.3%

24"
x - -

TRANSFORMER SUPPLIES. TwWO (2) WELDINGCIRQUILS A3
+5

2+aly

] ‘ll.n“l‘

2axs +

s
Iy
—1

e
2%

MEAN._THROATHEIGHT =




CALCULATION SHEET SHEET 2 nf 3
FOR SELENTION OF KIRKHD® WELDING TRANSFORMERS

,Mruuzm CIRCUIT {(cont'd)

-t

REACTANCE

e —————eeenty

NOTE: Entay all valuss in Micro Dhms
‘Sea section Il of instructions,

Throat Depth 26 Inch
Throat Height 3 Inch

. Throat Denth
Rotio : . 26 a _ . 7.43

Throet Heigbht 3 S

Loop Arca = Throat Deptih x Throat Height
Loop Area = o6 x 2.5 = Sl Sq. Inch
Reactance per 5q. H:nj .85

Graph Used: 3, 4, or 5 (Mark onse)

Reartance of External Circuit xm

X = Reactance P. fiq. Inch x Lonp area

xm = .85 X S = |68 Micro Ohms
IMCEDANCE

n(mmm + X2  Use graph #6
Ze u/\ 330 L 1E£8 . 270 ___ Micro Ohms
EXTERNAL LOAD VOLTAGE
<m = Himpa % Nm x galu Use Nomogram }7
V.

£ External load <apﬁmmc or minimum secondary’ torminal valtange of
Tranaformer under load in volts,

Hzmwu Weld current in Kilo Amps

Nm Impedance in Micro Ohms

Ve = I « 370 x 1073 = &2 Volts

II  TRANGFORMER

N,

SELECTINN {Sce =nction III A1 of inatructions)

Secondories in Parallel Use graph #7
Secondaries in Jeries Use graph {8
Sgparate Secondarics > Use graph #9

Frome size selected W R

CHECKING THE SECONMDARY VOLTAGE RANGE OF THE SELECTED TRAMSFOARMER
(5ee section III B1 thru II1 B4 of instructions)

_f.m 83 Micro COhms x._.m __O,W Micro Ohms

Secondoary voltage range: Ffzrom _ 7.2 Te _ 9.0 Volts ”_.::Hu 1




CALCULATION SHEET SHEET 3 of 3
FOR_SEIFLTINN _OF KIRKHAF "JELNING TRANSFARMERS

N

LHMECKING THE SECONDARY VOLTAGE RANGE N~ THE SELECTED TRANSFORMER {cont'd)

{5e8 nection II1 BY thru III B4 of inatructione)
Total Resietance R = R. + R

£ TR

Re 330 + S23 - 423 Micro Ohms
;m ‘see JA. calculation shaet)

Totnl Reactance X s X. + X

E TR
Xa 168 + 105 = 073 . Micro Ohms
(¥ see IR of cnlculution shest)

Total Impedance = Use Grasph #6

Vi n/\\:.u!w 2 . 273 °. S05 Micro Ohme

Secondary voltage required

V=l x Z x 1073 Use Nomagram #7

weld
w< =~ |4 x 505 xp3u 7.4 Volts

hmna:amaz Voltage Range of selected Transformer mcceptebls: Yas X Na

€, CHECKING THE THERMOCAPACITY OF THE mm_nmndmu TRANSFORMER
{See section III C! thru I1Il C3 of instructiona)

KVAy = qzwor Tap xuusnwn Use Nomogram #8

x<>c = S X 14 = |2 ¢& KVA for T:.o:m weld circuit,
3,._“_...3.6.._.« x<>u by 2 if two seporste wseld circuits ars used: 252 KVA
DC = N x T x 100 Use Nomongram #9
= 73600 _ U
bC = 20 » {7 x 100 = 9.2 %
3600
V_DpCH
x<>mo..n nc = x<>c X —5—57 %meZDMoaums #10
KA. oo e es52 x _.?.3 - {10 KVA
Thurmocapocity of selacted Tranafarmer accepiable Yes % No

)

) :
“UGGESTED MODEL NUMBER QOF KIRKHOF TRANSFORMER (Sse catalog)

Fal4i120 WB &5




DATA SHEET SHEET 1 OF 23

) FOR SELECTION OF KIRKHOF WELDING TRANSFORMERS

CUSTOMER:

JOB NAME OR NO,:

PROCESSED BY:

DATE: -

. SKETCH OF EXTERNAL WELDING

CIRCUIT

(Prepare sketch giving all
items for cross-reference
or support with draswings,

important dimensions, ete., Balloon all
on the following data sheets. Substitute
if availasble.) .



N

2,

N

SHEET 2

FOR SELECTION OF KIRKHOF WELDING TRANSFORMERG

DESCRIPTION OF WELDING CIRCUIT

b..

Ce

de.

WELDING CIRCUIT CONDUCTORS

(Shunte,: Jumpers, Bus Bars etc.)

Liat size, lesngth, and motarial of umnr no:m:nwo& used and
cross-raference to sketch on shest 1.

O AIR CONLED JUMPER 120 MOM Nw ...ozm.
@b_n COOLED JUMPER 1200 MCM _22° LONG

ELECTRODE HOLDER AND ELECTRODES
Furnish sketch oxr description,

@) sranpagn . 14 LONG ELECTRODE
(8  STANDARD | %" LONG ELECTRODE_
BACK UP

Furnieh sketch oxr description and nHommlummen:nm to
pketch on sheet 1,

@ DIMENSIONS SEE SKETCH , RWUMA Q.»mm._ cu

CONTACT JOINTS

Give number of contect joints and cross-reference to
sketch on sheet 1,

OO®E

TOTAL NO. &

or




Je

Te

DATA SHEET SHEET 3 of 3

FOR mmrmn_mcz OF X]RKHOF WELNING TRAMSFCRHMERS

WELD REMNUIREMENTS

fyp: of wold: X Spot
Indirect X Series

Material:. J4 GA. TO 14 GA MILD STEEL

Projection Direct

Weld Current: 14 Kilo Amps, Vald Time _I7 Cycles.

PANDUCTINN RENUIREMENTS

Mumber of welds per gun- and paxt: !

Mumbex of paris per minuta: 20
Number of woldo per gui psr minutis: _2p0

VELDING CONTROL

Model end make _ROBOTRON NBH WI(TH .umr><mb
FIRING OF FIRST HALFQYJLE

POWER LUPPLY

Supply voltage: 4o Volis
fFrequencys &0 Hz
REMARKS ¢

List and describe 81l itoms which eculd affect tho seloction
of the YWelding Trencformer: 4i.e., lorgo amount of stesl in
the Loop, Conductors are in close proximity to structural

maching components, limitations in physical eize of Tranaformer,

environmental conditions, stc,

CUSTOMER =~ WOULD LIKE 7% vw9 Y% FraMEsIZE

S- WAY MOUNT TAP .mfh.ﬁnl

T



CALCULATION SHEET SHEET 2 OF 3

FOR SELECTION OF KIRKHOF WELDING TRANSFORMERS

V WELDING CIRCUIT (Cent'd.)

B, REACTANCE
(NOTE: Enter all values in Micro Ohms. See section II of
instruetions.)

Throat Depth Inch
Threoat Height Inch
. Throat Depth -
Ratio Throat Height ———
Loop Arees = Throat Depth x Throat Height
Loop Area = x = Sq. Inch,

Reactance per S5q. Inch
Graph Used: 3 4 s (Mazk ons)

.

Reactance of External Circuit xm

xm = Reactance per Sq. Inch x Loop Ares

xm = x - Micro Ohms

C. IMPEDANCE

e = = SR

Zp = Q.mwm + xmm Use Graph #6. {For Rp ses IA of .calculation shest

.v 2, = _\ L .2 Micro Ohms
— NTENENETY
D. EXTERNAL LOAD VOLTAGE

Vg = Himpn x Zg x 16™3 Use Nomogram #7,
<m External load voltage or minimum secondery terminal vo.tage

of transformer under load in volts.
HZmHa Weld current in Kilo Amps. (See item 3 of datse sheet.)
Nm Impedance in Micro Ohms. .(Ses item C of celculation sheet.)
<m = x x 1079 . Volts

L — |}

II. TRANSFORMER

A. SELECTIDON (See section IIIA of instructions.)

Secondaries in Parallel Use graph #7.
Secondaries in Series Uss graph #8.
Sepsrate Secondaries Use graph #9.

Frame size selmctead

mﬂm Micro Ohms xﬂm Micro Ohms

b Secondary voltage range: From _ to Volts Mwmﬁn

x<>m0mcn KVA




DATA SHEET SHEET 2 OF 3

FOR SELECTION OF KIRKHOF WELDING TRANSFORMERS

2. DESCRIPTION OF WELDINE CIRCUIT

a. WELDING CIRCUIT CONDUCTORS
(Shunts, Jumpers, Bus Bars, etc.)

List size, length, and material of each conductor used and
cross-reference to skatch on shest Y,

b. ELECTRODE HOLDER AND ELECTRODES

Furnish sketch or description.

c. BACK UP

Furnish sketch or description end crosas-reference to
sketch on sheet 1,

d. CONTACT JOINTS

Give number of contact joints and cross-referance to
sketch on gsheet 1.

Total No. of Centact Joints:



CALCULATION SHEET SHEET 3 OF 3
FOR SELECTION OF KIRKHOF WELDING TRANSFORMERS

QH. TRANSFORMER (Cont'd.)

'B. .nxmanzm THE SECONDARY VOLTAGE RANGE OF THE SELECTED ﬂxbzmﬂDmme
(See section III of instructions.)

Totel Resistence: R = mm + mﬂm Bmm see IA of calculation sheet.)

R = + - Micro Ohms

Total Resctance: X = xm + xqm hxm sea IB of caslculation sheet.)

X = + - Miero Ohms
4n&mH‘H3nmum:nw" Z = .<lnm + X2 Use Graph #6.
Z u<ﬁ‘ 2, 2 . Micro Ohms

Secondery voltage required:

"V = Hznwn x Z x Aouu Use Nomogram #7.

V= x x 1073« volts
N munu:amnz voltage range of selected transformer acceptable:
y Yes No
L ——— S,

£. CHECKXING THE THERMOCAPACITY QF Hrm mmﬁmnﬂmu TRANSFOUGRMER
(See section III of instructions.)

KVA, = V

D = VHigh Tep * lWeld Use Nomogram #8.

x<>u - x - KVA for ome (1) weld circu

x<>c4m - x<>c x k (gee I1IC2 of wamnucnwwm:mu

x<>Uﬁm - x - KVA for the transformer.
DC = N x T x 100 Use Nomogram #9
3600 ‘
X
IC » 3255 x 100 « %
V nc% .
x<>mmﬂun = x<>UHm x 7. 07 Use Nomogram #10.
KVA - x ¥ - KVA
50%DC
7.07

b Thermocepacity of selected transformer acceptsble:
! Yes No

D. SUGGESTED MODEL NUMBER OF KIRKHOF TRANSFORMER Ammm catalog.)

]




CALCULATION SHEET

SHEET 1 OF 3

FOR_SELECTION OF KIRKHOF WELDING TRANSFORMERS

Jn:chmen

JOB NAME OR NO,:

PROCESSED EBY: DATE 1
I. WELDING CIRCUIT
A, RESISTANCE
{NOTE: Enter all values in Micro Ohma),
1. CONDUCTORS: (Item 28 on data sheet)
See sections IA, IB, IC of instructions.
REF, NO. RESISTANCE x PROXIM, FACT. = RESISTANCE

]

x

x

2. ELECTRODE HOLDER AND ELECTRODES
v Seae section 1E of instructions.

REF., NO.

TOTAL ITEM 1

——————————

{(Item 2b on data sheet)

RESISTANCE

3. BACK UP (Item 2c on data sheet)
See section IE of instructions.

REF. NO.

TOTAL ITEM .2

RESISTANCE

4. CONTACT JOINTS (Item 2d on date
See saction ID of instructions.

sheat)

TOTAL ITEM 3

NUMBER OF JDINTS x MICRO OHMS PER JOINT

5. MATERIAL (Item 3 on data sheet)
Ses section IF of instructions.-

RESISTANCE OF EXTERNAL CIRCUILIT

TOTAL ITEMS 1 thru 5 R

. sy,

————



DATA SHEET

"FOR_SELECTION OF KIRKHOF WELDING TRANSFORMERS

‘sg WELD REQUIREMENTS

SHEET 3 DF 3

Type of Weld: Spot Projection Direct Indirect Series

Materiel:

Weld Current: Kilo Amps. Weld Time: Cycles
4, PRODUCTION REQUIREMENTS
Number of welds per gun unw minute:
Number of welds per transformer per minute:
Number of transformer energizations per minute:
(One energization equals one weld time,)
5. WELDING CONTROL .
a. IGNITRCN CONTACTOR: Yes Na
Tube Size: A B c D E (Circle one)
Make: . Type:
Delayed Firing: Yes No Heat Controcl: Yes No
Does weld schedule require pulsastion weld? . Yes No

——

w b. MAGNETIC CONTACTOR: Yes No

NEMA Size: ow W 2w aw dW s5W {(Circle ane}

c. OTHER (Specify)

6. PCWER SUPPLY

Supply voltege: Volts ‘Frequency:

T. REMARKS

Hz

List end describe all items which could affect the selecticn of the

welding trensformer; i.e., large amount of steel in the loop, con-
ductors are in close proximity to structural machine components,
limitations in physical size of transformer, environmental cLondi-

tions, etec. (Attach additional sheets if necessary.)




