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[Spot Welding]

Mild Steel Sheets

) Electrode 4 @ | Class A(best condition)
e T 58] 2% T o] 2 % 2lbe &
- : Exafl .a> | Time |2 0 | g o e[S 8 b
;JETHH@Z”“ b8 |35 [894|20 §
B d D R *3 | s |4 © |z a|f.62
mm mm ' > kgf A mm ™| kgf
0.25 | 3.2 10 10 4 90 | 4,000] 3.3 | 105
0.4 3.2 10 10 5 115 5,200 4.0 180
0.5 | 3.5[ 10 " 6 | 135] 6,000 4.3 | 240
0.6 | 4.0 10 10 |1 7 | 150 6,600 4.7 | 300
0.8 | 45/ 10 2 | n 8 | 190 7,800 5.3 | 440
1.0 | 5.0 13 18 | 12 10 | 225|8,800] 5.8 | 60
1.2 | 5.5 13 20 | 14 12 | 270] 9.80]| 6.2 | 780
1.4 | 6.0 13 23 | 15 14 | 305 10,600 6.6 | 930
1.6 | 6.3] 13 27 | 16 16 | 36011500 6.9 | 1,060
1.8 | 6.7 16 3| 17 18 | 410 [12,500( 7.4 | 1.300
2.0 | 7.0 16 35 | 18 20 | 470 [13,300] 7.9 | 1,450
2.4 | 7.8 16 40 | 20 24 | 580 |15,000| 8.6 | 1,850
2.8 | 85| 16 45 | 21 28 | 700 (16,200 9.4 | 2,380
3.2 | 9.0/ 18 75 | 50 | 22 30 | 820 (17,500( 10.2 | 3.130
3.6 | 103 ] 22 [ 100 | s7 | 29 41 | 930 (18,200| 11.2 | 3,880
4.0 | 1.1 ] 22 | 100 | 67 | 2 50 | 1,030 18,900 11.9 | 4,450
43 [ | 22 {00 76 | 38 61 | 1,120 [19,600| 12.9 [ 5,250
J47 [ e 22 oo | 83 | 41 | 73 | 1,260 |20,200| 13.7 | 6.000
50,1127 22 | 150 | 89 | 45 84 | 1,320 {20,900 14.7 | 6.690
55 | 13.5| 22 | 150 | 98 | 48 95 | 1,460 |21,800| 15.5 | 7.300
5.9 | 13.5] 22 | 150 | 108 | 54 | 106 | 1,560 |22.300] 16.5 | 7.980
6.4 | 150 | 25 | 150 | 14 | 57 | 116 [1.71923.000| 17.3 | 8,570
6.6 | 15.1 | 25 | 250 [ 121 | 60 | 127 |1,850 |23.600| 18.0 | 9,200
7.0 | 15.1 | 25 | 250 | 133 | 67 | 140 |1,960 [24,400| 19.1 | 9,850|
7.9 [ 15.9] 25 | 250 |- 146 | 73 | 162 [2.200 |25.700] 20.2 | 10,900

*1 This mild steel shall be treated with
after hot rolling,

pickling and lightly lubricating
which has a tensile strength of 30 - 32kgh/mm . 1

‘Material shall be free from scale,grease,oxides and dust.
*2 Electrode material shall be used of clss 2
(conductivity:75% hardness:75 rockwell "B").The tip shape of the
electrode is shown in fig.a. The tolerance for the dimention "@"

shall be *4mm.

*3 Minimum weld spacing is a limitation of which shunted current
effect of adjacent welds is negligible in practice. In other words,
for a shorter weld spacing, an adequate weld current has to be increased

as a compensatinal to the current effect.

1@»

d

' For material thickness of 3.2mm or less.
For material thickness or 3.Gmm or more.




Materjal
thicknes

Class B(medium condition)

(@]
—
fab]
[4:]
0

C(ordinary condition)

=) o i T L S - . N o g L n o
Time '§ é o § g'sf .é g %0 Time E % 35 é,s_: 'é % E
o o v 5 E-0 |a I ol i o 8" ol 8 &
*5 oo =0 §_§_§ *0 *5 = o = E !f'.’t,ﬁa
e kgf A mm kgf o kgf A mm kgl
5 60 | 3,700 3.0 90| 15 30 | 3,000 2.8 .70
75 | 4,500| 3.6 160 | 20 40 | 3,500 3.3 125
10 90 | 5,000| 4.0 210 24 45 | 4,000| 3.6 175
12 100 | 5,500| 4.3 280 | 26 50 | 4,300| 4.0 225
15 125 | 6,500| 4.8 400 | 30 60 | 5,000 4.6 355
20 150 | 7,200 5.4 540 | 36 75 | 5,600 5.3 | 530
23 175 | 7,800| 5.8 680| 40 | 85 | 6,100 5.5 650 °
26 210 | 8,500| 6.3 850| 46 | 100 | 6,600| 5.9 780
30 240 | 9.,100{ 6.7 | 1,000] 50 | 115 | 7,000| 6.3 920
33 275 | 9,700 7.1 | 1,180 54 | 130 | 7.500| 6.7 | 1,100
{3 | 3001030 7.6 | 1,370 58 | 150 | 8.000| 7.1 | 1,305°
44 370 [ 11,300 8.4 | 1,770| 65 180 | 8,600 7.9 | 1,665
52 430 | 12,100 9.2 | 2,300 72 | 220 | 9,400| 8.9 | 2,180
60 520 | 12,900 9.9 | 2,940 78 | 260 |10,000| 9.4 | 2,790
72 560 |13,600| 10.7 | 3,600| 102 | 280 | 10,600 10.2 | 3,380
" 88 640 | 14,100( 11.4 | 4,200] 125 | 320 |11,000| 10.7 | 3.900
107 720 {14,700 | 12.2 | 4,780 | 152 | 360 | 11,400 | 11.4 | 4,420
128 800 |15,300| 12.9 | 5.460 | 182 | 400 {11,750 | 11.9 | 5,030
147 880 [15,900| 13.7 | 6,080 | 210 | 440 |12,200 | 12.7 | 5.600
166 970 | 16,450 | 14.5{ | 6.680 | 237 | 490 | 12,500 | 13.2 | 6.120
186 | 1,040 [17,000| 15.2 | 7,350 | 265 | 520 |12,900| 14.0 | 6,700
204 | 1.140 {17.600| 16.0 | 7,940 | 290 | 570 | 13,200 | 14.5 | 7.240
222 | 1.230 |!8.100| 16.8 | 8,500 | 318 | 620 |13.600| 15.0 | 7.780
245 | 1,300 |18.700| 17.5 | 9,250 | 350 | 660 | 14.000| 15.7 | 8,370.
284 | 1.480 |19.800.] 18.8 [10.400 | 405 | 740 [14.800 | 17.0 | 9.440
*4 Minimum overlap is the dimention"L'" in Fig.b. '

*5 The weld time is shown in the power supply frequency of 60Hz.

Therefore, in the case of 50Hz,the weld time is 5/6 of the weld time in

60Hz.

*6The sharing strength is per one spot of weld.

*7 For welding two different thickness materials, apply the electrode

on the thinner side. (thickness ratio:within 1:3, convex electrode set

at the thinner material side.)

This table is applicable for 4-sheet overlapped weldlng with the summary
of the thickness of 4 times of a sheet.

Condition
{
“lcl A| Class B| c1
el ass ) ass C
oo T | £14% | £17% | £20%
3.6mmil k| X£15% | *£15% | *17%

Table Deviation Rate Of Tention-Shear Strength.




Carbon Steel(o, 15~0 . 6% C ) [Spot Welding]

g'"g' é’ : Welding Condition
3 %’é f: :; ' | Electrode
a=g |8 0 Time(Cycle) Force (kgf)

mm mm Weld CoolinJ-An;r?:l Total Clv?eslsdl'\c-laidsplw?é C
0.23 3.2 3 6 3| 12| 100 73 48
0.29 3.2 3 6 3| 12| 110 80 52
0.35 3.4 4 7 3| 14| 125 90 58
0.40 3.4 4 7 41 15| 145] 105 65
050 | 38| 4| 8| 4| 6| 10| | s
0.60 | 4.0 4| 10 4| 18] 250 | 185 | 120
0.70 4.2 5| 1 5| 21| 33 | 240 | 160
0.80 4.8 5| 13 5| 23| 3% | 295 | 200
0.90 5.2 6 6| 6| 28| 465| 350 | 235
1.00 5.8 6| 20 6| 32| 53| 405]| 275
1.20 6.8 71 2] 10| 4] ees| s 340
1.40 7.6 9| 41| 15| 65| 80| 62| 415
1.60 8.6 M| 52| 21| 84| 9%5| 730 | 460
1.80 | . 9.5 15| 5 | 28| 931,160 | 840 | 555
2.00 | 10.5 19| 87| 36| 142 1,25 | 940 | 630
230 | 12.0 | 26| m2| 48| 186 | 1,460 | 1,100 | 730
290 | 142 | 39| 25| 75| 39| 1,880 | 1,420 | 950
3.20 | 152 | 46| 244 | 92| 382 | 2,030 | 1,580 | 1,060
4.00 | 16.0 | 64 | 352 | 145 | 561 | 2,300 | 2,000 | 1,380

*1. This Table should be applied to the equaled thick
_double sheets lapped carbon steel(C: 0.15 - 0.60%),
Tensile strength: 50 - Bokgf/mma).

»2. Contact surface of materials should be free from
grease, rust, scale and dust.

*3. Electrode material shall be used of class 2.

The dimension "d" of the electrode is the diameter of

the contacting surface.

= § =



_—E; 5 | Welding Coudition Diameter OFf

: }E 2w CORRT apna Minimum

wel g @ ey o Tension-shear

SEE |8 * Current (A) [ B) Strength

3 g L —~{Dm}—

a1, 2, b : N
Bm mm m= T *B Stress

- Weld |Annealing itk N kgl kg /mrl

0.23 3.2 11,900 9,900 1.9 3.96 140 49.5
0.29 3.2 12,200 10,200 2.2 4.03 160 43.0
0.35 | 3.4 | 12,400 | 10,400 2.4 4.07 190 42.0
0.40 3.4 12,600 10,500 2.6 4.13 205 38.0
0.50 3.8 12,900 10,800 3.0 4.23 250 35.5
0.60 4.0 | 13,200 11,100 3.4 4.36 300 33.0
0.70 4.2 13,400 11,400 3.8 4.56 370 32.0
0.80 4.8 13,600 | 11,600 4.2 4.68 450 32.5
0.90 5.2 13,800 11,800 4.7 4.90 560 33.0
1.00 5.8 13,900 12,000 5.1 5.05 690 34.5
1.20 6.8 14,300 12,200 5.9 5.33 975 36.0
1.40 7.6 | 14,700 12,500 6.7 5.68 1,320 38.0
1.60 8.6 15,100 12,800 7.5 5.95 1,675 38.0
1.80 |. 9.5 15,600 13,200 8.3 6.21 2,100 39.0
2.00 | 10.5 | 16,300 13,900 9.2 6.52 2,525 | 38.0
2.30 | 12.0 | 17,500 | 14,900 10.4 6.9 | 3,300 39.0
2.90 14,2 20,600 17,400 12.9 7.56 4,875 37.5
3.20 15.2 | 22,400 18,900 14.1 7.87 5,650 38.0
4.00 16.0 | 26,300 21,000 17.3 8.65 7,750 39.0

204

d

*5, The standard shape ol the electrode shows the following

illustration. The radius type electrode is allowed.

x6, ‘The tensile strength in this Table shows typical data

because the ‘tensile strength is closely relative to the

strength of base material.

L The

conform to that ol the ‘mild steel.

-5 -

minimum lapped wldth and weld spacing should




( Spot Welding )
Austenitic Stainless Stgel

. = & Electrode . | Welding Current
§ 5 = s ; HeaFing .Jensile |Tensile
by = 3% mwﬂ ‘@\ Electrode| Time ISE)ZL;engtH ES(tll;)%rllcggtfh e
E gé D = Force |(B0lz.P,S) Olkg £/ M L

*lhg.3.4Winium DMax%%um d kgl S A A

. 0,23 6.0 3.0 100 3 2,000 © 2,000

0.25 T 3.0 105 3 2,000 2,000
0.30 6.6 3.3 115 3 2,100 2,000
0.35 7.0 3.5 130 4 2,450 2,150
0.40 7.2 3.6 " 145 4 2,900 2,450
0.50 7.8 3.9 178 4 3,800 3,000
0.60 8.4 4.2 215 5 " 4,700 3,700
0.70 8.8 4.4 255 5 5,500 4,350
0.80 9.4 4,7 300 6 6,250 5,000
0.90 10.0 5.0 350 6 7,000 5,500
1.00 10.4 5.2 400 7 7,700 6,100
1.20 11.4 5.7 500 8 9,000 7,200
1.40 12.4 6.2 600 9 10,250 8,250
1.60 13.4 6.7 700 1 11,400 9,200
1.80 14.4 i 790 12 12,550 10,150
2.00 152 7.6 855 14 13,700 11,000
2.20 16.6 8.3 1,040 16 15,350 12,300
13.20 20.4 10.2 1,510 20 18,800 15,600
4.00 25.5 - 12.2 1,830 | S %" %2 | 20,700 17,500

*1 This Table should be applied to stainless steels of 301,302,303,304,
_308,309,310,316,317,321,347,and349. paint and grease,

*2 Contact surfase of materials should be free from scale, rust,

*3 The Table shows the welding condition for the external thin sheet.
*4 Overlapped material shall not be over 4T,

The maximum ratio of the material thickness of a pair should be 3:1.

*5 Electrode material shall be used of RWMA class 2,class 3 or 11.
Inthe pulsation welding for a 3.5mm thick or more sheet, the class3

Zinc-Coated Sheets or 11 should be applied.
Coating Galvanizing =1
Flaso thickness Of Plating(pm) 2~3 2~3 2~3
Material Thickness (mm) 0.8 12 1.6
A . 10 12 14.8
KA
B Weld Current (KA) 8.5 0. 12
A 270 330 450
Electrode Force (kgf)
B i 200 250 320
A 8 10 12
Heating Time(cycle
B | % (eycle) 10 12 I5
A Tension-shear 460 670 1,150
B Strength(kgf/mmz) 440 650 1,050

*1 Galvanizing: electroplating,mild steel used as the cathode and zinc
used as the anode dipped in electrolyte.

*2 Hot Dip Zinc Coating:mild steel sheets dippet in fused zinc.

*3 Alloyed Zinc Coatimg:galvanealed hot zinc coating.

*4 The class A and B are the order of high current,not authorized.

G




Diameter

=P

d;g?%%%Tﬁ" Of Fused Zone [Minimum Tension-Shear Strength
Overlap . Bnik
-tk IMinimum %jgﬁé? __Base Material Eﬁﬁ&?
SEI Sggéfug RE 49~63 63~105 105 Ssthr‘eeasl-:s
C‘:fm‘ﬁ & (= rz ".?‘T’) N kgt/mi | kgl/ml kggid kgg_}‘mn{ '
5.5 5.5 1.5 3.1 50 65 80 28.5
5.8 5.8 YA 3.4 60 72 90 26.5°
6.3 . 6.6 1.9 3.45 75 95 110 26.5
6.7 7.0 2.1 3.55 95 115 135 27.5
7.2 8.0 2.3 3.65 118 136 165 28.5
8.0 9.5 2.7 3.85 162 190 220 28.5
8.9 11.0 3.0 3.85 210 242 280 29.5
9.7 12.5 3.4 4.05 260 305 350 29.0
10.6 14.0 3.7 4.15 320 375 435 29.0
11.3 15.5 4.0 4.25 380 445 515 30.0
12.0 17.0 4.3 4.30 445 525 615 31.0
13.4 20.0 4.8 4,35 585 700 840 32.5
14.6 22.9 5.3 4.50 740 890 1,085 33.9
15.7 25.8 5.8 4,60 500 1,090 1,340 34.0
16.8 28.8 6.3 4.70 1,070 1,290 1,600 34.0
17.9 31.8 6.6 4.65 1,240 1,500 1,270 36.0
19.3 36.4 7.0 4.60 1,500 1,800 2,260 39.0
22.8 50.5 8.0 4.50 2,250 2,720 3,450 45.0
34.0 48.0 11.3 9463 3,500 4555
| wimimum weld spacing is a limitation of which shunted current
i of adjacent welds is negligible in practice. For a shorter
spacing,an adequate weld current has to be increased as a FRES
mpensational to the shunted current to adjacent weld. 0
:me case of triple overlapped,a 30%increased weld current is required
Il "= idea is for a shearing strength of base material. 20~30°
| #zr 2 3.5mm or more thick material, the pulsation welding should
p applied. d
’ , at 50Hz
Hot Dip Zinc Coating =2 Alloyed Zinc Coating *3
10~15 15~20 20~25 ©B~12 8~12 B8~12
0.8 12 1.6 0.8 1.2 1.6
10 12.5 15 10 11.7 13.5
9 11.5 12 8.5 10.3 11.8
270 370 450 270 320 450
170 250 350 200 220 370
8 10 12 8 10 12
10 12 15 10 12 15
500 900 1,300 500 850 1,300
480 870 1,200 480 800 1,200
*S For the tip of the electrode,a 120°-140°top angle frustum should -
e recommended. . v ;
e tip diameter is given by :5tv T:material thickness in mm.
5T




[Spot Welding On Single-phase]
Aluminum Alloys(MIL Specifications)

'g 2 doded Tension-shear Strength
Electrode g § eTaime“g Weld Or Dase Material
=™ Current | 1320 | 20-40 [ 10
mm D mm R mm kgf Cycle A kyl kgl kal
0.4 .16 25-F 160 4 15,000 4 65 72
0.5 16 25-F 170 5 18,000 67 a7 . 95
0.6 16 50-F 195 6 21,000 97 107 125
0.8 16 50-F 250 6 26,000 140 157 178
1.0 1 16 75-F {300 8 30,700 200 207 230
1.2 16 % F 330 ] 33,000 275 295 320
1.6 16 % F 75 10 35,500 £V 307 460
8 | 16 0 | 400 0 | 38,000 | 437 0 | 565 |
2.0 22 IOQ 430 10 41,800 517 7 700
2.3 22 150 475 12 46,000 687 677 850
2.6 22 150 525 15 58,000 635 800 1,025
3.7 2 150 | 650 5 76,000 [ 700 | 1,085 | 1,4)8

Aluminum Alloys (COMMERCIAL USE)

mﬁli% (|1|%§!Hl nﬁ"frlfm Weld Time Eleﬁﬁ?%ge Tension Shear Strength
() (A) {cycle) (kgf) (A) (B) (C)
0.4 14,000 4 80~180 49 2 3
0.5 16,000 G 135~230 63 45 34
0.6 17,000 . 6 * 84 66 50
0.4 18,000 8 180~270 118 95 75
1.0 20,000 i T 156 136 102
1.3 22,000 10 230~320 218 186 136
1.6 24,000 10 + 313 256 181
2.0 | .28,000 12 . 270~360 465 345 . 236
2.6 32,0600 12 360~450 693 4300 1. 310
2 35,000 15 360~1550 960 475 356
Note:'s1. Time is shown in Qolz,*2. The tension shear strength of the following material
(A) Alclad-75S-T, 75S-W, 14S-T. 14S-W, 245-T. 24S-RT. R301-T, 75S-T. R301-w, ‘Is shown:

145-T, R303 24S-T, Clad R303 24S-AT.
(B) 52S-1/4HtoH. 53S-W. 53S-T, 56S-1/4HtoH. 61S-W. 61S-T, 63S-75.
(C) 2S-Altempers. 3S-Alitempers Annealed (0)

*3. Diameter of fused zone: d=2t+1.6(nm) t=Thickness

R Type Electrode Radius in mn,
C@ R type.ﬁ";‘f(‘?“gé@m) ~0.5 10.5~0.8]0.8~1.6] 1.6~2.4] 2.4~1.2

w[(C)| 50 75 100 [ 100

bo
=
-t
e
-
= k-
Eg d bk E (n)y| 50 75 75 1100 ] 100
- 1e s e
N Y =l (n) |25 | 50 | 75 | 100 100
RS |
&5 ! CF Type Electrode
- . .
03 a=130"~160°, d=2143(m), ¢ = Material Thickness
“’S . F.type F Type Electrode D (m)
)
E 2000A or less, 8 spots or less/Min, -———-- 1 3mm
a ) 35004 or less, 15 to 40 spots/Min. ----_ 16mm
f Over 3500A, over 40 spots/Min. = -____ 22 - 32mm

-
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[Projection Welding]

Punch & Die Dimensions For Group-B & Group-C

;§ Projection Punch Die g%
§§ E Heigilzt% Dia:%lte;:[‘ Diam?\ter '}‘élrc)iius Diléﬁl{a?:er Si?glﬁ:t?gr g’% E
gﬁ mm m mm 10.05 mm mm mm -ﬁ:"ﬁ
Dome Type Standard Projection
0.6 0.62 2 ol 10 0.78 1.85 2l 0.6
0.8 0.75 2.6 0.95 2.10 | 2.6 0.8
1.0 | 0.90 2.9 1.10 2.35 2.9 1.0
1.2 1.00 3 3 s 28 2.60 3.2 1.2
1.6 1415 3.9 1.56 3.20 3.5 1.6
1.8 1.20 4.3 1.70 3.50 4.3 1.8
2.0 1 45 4.7 1.79 | 3.80 4.7 2.0
2.3 1.30 53 1295 - 4.30 5.3 2.3
2.9 1.45 6.5 13 2.22 5.30 6.5 259
3.2 1.50 Jud 2580 5.80 7.2 3.2
4.0 1.65 Bs8oul: 330 7.20 8.8 4.0
5.0 245 1059 4.35 8.70 10.9 5.0
6.0 Zudld | 13,0 13 5.15 10.20 13.0 6.0
Small Type Projection For Group-C(thick material)

4.0 1.5 6.9 15 Lad S 4.90 6.9 4.0
5.0 Y . 8.6 3.20 6.20 8.6 3.1
6.0 1:9 9.6 3.80 7.60 8.7 6.0

Projections And Punch & Die Dimensions For Group-A(thin material)

PROJECTION DIE

JT—E‘".:./z':Z’”/ 72 © . .7

ool e e

F———ﬂ ——i
- PROJE, rn;nmcn WELD SPACING OVERLAPPING
St =<t PROJECTION
P sl _ -
Sy T S
lz.a'l
DIE
}——0
or p ti
PUNCHI %9 12;9; Shape rojection
4

SPHERICAL

f § = Z RABIIE
(ﬁ

T
H .
TIICKNESS OF PROJECTION \

SIIOULD BE 70% OR MORE
MATERIAL THICKNESS. 0

TE8L BIEGLY Be 6O-67 FORMING WITIOUT SHOULDER
- 10 - '




Practical Notes For Welding

(1) For welding thin sheets, a welder should be provided with the
electrode giving small shock in squeezing and excellent follow-up

characteristics.
(2) Notesvfor 4 - 6mm thick materials

a) Pressurized contact should be applied because of preventing
porosity.

b) Double step contact pressure should be applied or a
projéction with a relief groove should be used.

The extruding'pressure for the projection with the relief
groove is 16 to,17 tons for a 4 to 6mm thick sheet.

c) A slope control should be used because welders become large,
which decreases the follow-up capability, resulted in easy
splashing. '

(3) Différent thickness of paired materials

- Thickness ratio 1 : 1 to 3 : 1

a) Either side projection is allowed. For the thick material
side projection, the welding condition.is not so severe.

' b) The pfojection‘dimension is determined on the thinner sheet
basis.

c) Weld current and heating time should be increased with the
increase of the ratio of the material thickness(thick sheet

’thickness/thin sheet thickness).

d) Selection of welding conditions
How to determine the welding condition for welding a 0.9mm
thick mild steel sheet to a 1.6mm mild steel sheet with two
projections.

i) A welding condition is given from the welding condition

Table. This case 1s equivalent to the schedule-B setting



the welding current in 5200A per a spot, heating time in
8 cycles and electrode force in 87kgf.
ii) The thickness ratio is 1.6/0.9 = 1.75/1

The current constant(fc) and time constant(ft) are given by:

6 : l fec = 1.07 re = 2.2
5 : e Correct current: 5200 x 1.07 = 55004
:»1‘\/ ’
-~ | fc-Current _X ;
AW £ Correct time: 8 x 2.2 = 18 cycles

~la . ] 1 P $ . ’
50,0 3 » . rojection: 2 spots
ﬁ,{é “ ;1/ _ _I' Weld current: 2 x 5500 11000A
o
oS ? . g =
g8 TG s S S s ‘e 2 Electrode force: 2 x 87 = 174kgt

. Value of fc . o . _
1010 1.2 1.3 1.4 15 1.6 1.7 Heating time: = 18 cycles

Value of . fc

- Thickness ratio 3 : 1 to 6 : 1

a) If the thick material is difficult to'be provided with the
brojection, the projection is allowed to the thin side.

b) Some prevention should be arranged in free from dust, foreign
matter and oil.

c) Class-1 or Class-2 materials are recommended as an electrode
material because of tendency of much burned surface of sheets,
however; the combination of electrode materials should be
determined in consideration of heat balance.

d) A trial welding should be recommended to find out more

accurate data to be set with the reference of the above data.




|Projection Welding]
‘Austenitic Stainless Steel,

Punch & Die Dimensions

" %1,2,3,4 | x5 | £6 | %7
l;flaterial - u. e %’ H ‘ .
R | T N +0.05 +0.025/+0.025
: o §lo 8528 Type| C | Dr E F
Uss |8 DAl EH™
mn | Gauge | mm | mm m mm mm mm mm
035 | 29 |1.40|0.33] 32| 1 |1.40] 0.85 | 0.35

0.50 | 25 1.70 | 0.34 4.0 2 1.70 |- 1.10 | 0.45 | 0.50

0.60 | 24 | 210|050 | 4.0 3 |2.05]|1.30 | 0.50 | 0.65

0.80 { 22 2.40 | 0.55 4.8 4 | 2.40 | 1.60 | 0.55 | 0.75

090 | 21 | 2.40 | 0.55 | 4.8 5 | 2.40 | 1.60 | 0.55 | 0.75

1.00 | 19 | 3.000.70| 6.4 6 | 3.00 | 2.00 | 0.70 | 0.90

1.20 18 | 3.00 | 0.70 | 6.4 7 | 3.00 2.00 | 0.70 | 0.90

1.60 16 4.00 | 0.90 8.0 8 4.00 | 2.70 0.90 | 1.10

1.80 | 15 | 4.00 | 0.90 | 8.0 9 | 4.00 | 2.70 | 0.90 | 1.10

2.00 | 14 | 4.80 | 1.05 | 9.6 10 | 4.75 | 3.25 | 1.05 | 1.40

2.40 13 B9.55° |>1320 prlka2 1 4,55 | 3.75 | 1.20 | 1.65

3.4 11 7.15 | 1,50 | 14.4 13 7.15 | 4.90 | 1.50 | 2.15

*1.Steel material:309,310,317,347 and 349,non-heat treated carbon
contdin:0.15%
*2 Material should be free from scale,paint,grease and oil.
*3 The projection dimention is determined on the thinner ‘sheet basis.
The projection should be extruded to the thicker sheet as much as
possible.
*4 Thickness ratio of double sheets overlapped should be 3:1 or less.
*5 Material Thickness For Diameter 'D'
-1.27mm or less :0.08mm in tolerance.
-up to 3.20mm : 0.20mm in tolerance.

*6 Material Thickness For Height 'H'
-1.27mm or less: 0.05mm in tolerance.
-up to 3.20mm: 0.13mm in tolerance.

*7 Electrode Material:Malloy 100 or Elconite 10w3
~ S (Minimum)

r=T 2 r=T
T H M E%%%J
: TL—E o}~ ook

L —L4-§

- 13 -



Punch : .
& Die Dimensions % 8 _ %9 *10
' R v 2 7T [Mindmunm Minimum
Y io lleat Hold | = & . | Shear Contacti
o E o ; ontacting
+0.025 505 52 >(‘b“5»"€“ Nugget |Overiap
o |(base -
Al g Tine'| Time |2 3 & ateria] bia. | "L"
, 1 ~100kgC /min?
mm mm kgf o9 = A rolesgy M mm

0.90 | 0.13 140 7 15 -4,500 125 | 2.9 3.2

1.00 | 0.13 230 10 15 4,750 200 | 3.6 4.0

1,10 | 0.13 270 12 15 5,200 270 | 3.6 4.8

1.3 | 013 | 320 15 5 | 5,750| 380 | 4.3 | 5.6

1.30 | 0.13 320 17 15 5,900 450 | 4.3 5.6

1.60 | 0.13 320 20 15 6,000 530 | 4.3 7.2

1.60 | 0.13 450 22 15 6,500 770 | 5.7 7.2

2.05 | 0.13 540 25 15 7,500 | 1,020 | 5.7 9.6

2,05 | 0A3 720 27 30 8,800 | 1,260 | 7.2 9.6

2.65 | 0.25 860 30 30 |10,000| 1,440 | 7.2 11.2

2,95 | 0,25 860 30 30. | 10,000 1,800 | 7.2 12.7

3.90 | 0.04 | 1,260 30 45 14,000 { 2,560 | 8.6 17.6

»8. Heating time is based on the frequency of 60liz.

*»9. Tension-share strength per spot weld, doubled overlapped
test piece for tension-share strength, completely

overlapped without any deviation,

Sheét Thickness Range Test Plece Width . Test Piece.Length
0.15~0,74mn 16.0mn  75m
0.76~1.47nm 25.4mm " 100mm
1.49~2,92mm 38.1mm 125mm
2.94~4.83mm 50, 8mm 150mm

#10. A weld spot 1ig puf on the center of overlap.

S(Minimum)
r=T ZD

Jol—ok-
L+s




Ring Projection Welding

. Outer | St o, !
Digkévérvgﬁfgk:::érhﬁ;;;ss“eat 1im%iectrode;éfgg;?§ Tensile
(t) (1) Force Strength
- mm mm mm- (cycle) |  kgf A
0.8 6 476 | 21,000 839
{,6 ’ ’ 20,200 | 1,558
3.0 ’ 19,800 | 1,678
6.4 v “ 21,500 2,268
1/4" | 13.8 2.3 :
0.8 12 318 17,100 794
1.6 ’ 16,300 | 1,633
3.0 ’ v 15,800 | 1,682
6.4 " ” 18,900 1,996
0.8 10 1,000 | 33,500 | 1,443
1.6 ’ . 35,200 | 2.812
(/2 | 21,7 2.8 :
3.0 ’ 32,600 | 4,037
6.4 # P 38,200 | 5,086
0.8 6 1,600 | 46,000 | 1,724
1.6 6 1,600 | 45,200 | 3,157
34" | Ti2dpoi 28
3.0 8 1,600 | 48,50 | 5,180
6.4 10 1,905 | 52,000 | 5.897
0.8 6 | 2,019 | 58,50 | 2,313
- 1.6 8 2,019 | 57,500 | 4,391
1” | 34.0 3.2
3.0 10 1,343 | 52,000 | 4,225
6.4 T 1.687 | 65,000 | 6,769

«1. Pipe is made of a low carbon steel and sheet is a mild steal.

«2. The tip of the pipe should be machined as a projéction ghown as the following illustration.
«3. In larger thickness of sheet than that ol the pipe wall.the heat balance control is

buter.Diametgr

o O =

-90

generally difficult.




[4-spot Projection Nut Welding] -

. =
Screw| % o A B S
ontnal)| &% ' =5
(nomina , g.g Time E“’“"“‘%Cfrerl:n't Time [Electrodd Weld ;“.";5
=8 (cycle)| Force ‘ (cycle) Force [Current =
min mm ‘ kgl A kgl A kgl-cm
1.2 3 150 17,000 6 370 14,009
12 2.3 4 480 - | 18,500 7 400 15,000 | 1,200
4,0 7 520 20,000 v 420 16,500
1.2 3 360 {13,500 6 270 | .9,500
8 2.3 4 400 15, 000 4 290 10,500 | 1,000
4.0 4 430 16,500 s 320 | 12,000
}:2 3 300 |10,500 6 240 8,000
5 2:3 4 320 11,500 4 260 9,000 700
4.0 4 350 12,500 # 280 9,500
[3-spot Projection Nut Welding]
T
s |38 A B c I88|sTs
AN _ *3al=3k
“ g hola Elect| Weld {ITTT: Weld ETect] Wela B
’ C e
S| FF |Time Forr?élee currei Time Forxgé‘uf CurrentTime ~orjpéle burreutkgl.m wl-m
| ma eyclel kg | A feyclel kg | A kycle kgl | A
10 | 1.2 K| 420 {16,000 6 30 |13,0000 12 | 200 10,000] 15.3 | 5.5
+ 150 117,000{ ¢ 3704 14,000] + 00 {11,000 + +
4 400 |[18,000] + 410 |15,50( + 320 {12,000 + »
+ 310 {11,000] « 210 | 9,%0{ « 220 | 7,000] 4.5/ 1.5
¢ 340 [12,000f + 20 |10,%0{ < | 250 8,500 + *
4 370 [14,000{ « 320 |12,000[ - 210 | 9,500[ + +

e




[Projection Welding On Single-phase] Mild Sl:eél Cross-wire

Mild steel cross wire welding
gige Cold Dﬁawing Mild Steel Wiie Hot Drawing Mild Steel Wire
e e
15%-swaged 15%-swaged
1.2 4 40 - 250 150 4 - 45 200 100
1.4 5 45 400 180 5 45 350 120
1.6 5 45 600 210 5 50 600 150
1.8 6 45 750 240 6 50 750 170
2.0 14 50 950 270 7 50 950 200
2.3 7 50 1,040 310 7 55 1,230 | 240
26 8 b5 1,500 360 8 60 1,500 280
291 9 65 1,750 420 9 70 1,800 320
3.2 11 75 2,000 490 11 80 2,100 370
3.8 12 80 2,300 550 12 90 2,400 430
4.0 13 100 2,800 700 13 110 2,900 520
5.0 17 - 160 3,600 | 1,000 17 170 3,800 760
6.0 | 22. 230 | 4,500 | 1,400 | 22 230 | 4,800.| 1,100
7.0 26 310 5,400 | 1,900 26 310 5,800 | 1,500
8.0 | 31 390 | 6,300 | 2,400 31 380 | 6,700 | 2,000
9.0 37 470 7,200 | 3,000 37 460 7,700 | 2,600
10.0 43 550 8,100 | 3,700 43 540 8,600 | 3,300
11.0 50°0 630 | 9,000 | 4,400 50 630 9,600 | 4,000
12.0 56 720 9,90 | 5,100 56 710 | 10,500 | 4,700
13.0 63 810 | 10,800 5,800 | - 63 800 | 11,500 | 5,500
30%-swaged : -30%-swaged
1.2 4 60 200 140 4 50 450 140
1.4 b 65 500 170 5 60 680 160
1.6 5 70 750 220 5 65 300 180
1.8 6 73 1,000 250 6 < 70 1,120 200
2.0 7 80 1,300 290 7 80 1,350 220
2.3 7 95 1,700 360 7 90 1,700 260
2.6 8 110 2,100 4_30_ 8 110 2,080 300
259 9 120 2,500 500 9 120 2,400 350
3.2 1 140 2,900 590 11 140 2,800 400
3.5 12 160 3,300 680 | 12 160 3,150 450
4.0 13 190 4,000 840 13 190 3,800 570
3.0 17 270 5,300 | 1,200 17 290 5,000 800
6.0 22 380 6,700 { 1,700 22 410 6,400 | 1,250
1.0 26 510 8,000 | 2,200 26 550 7,900 | 1,700
8.0 31 630 9,400 | 2,800 31 700 9,500 | 2,250
9.0 3 860 | 10,700 | 3,500 37 880 | 11,100 | 2,850
10.0 43 1,050 | 12,000 | 4,250 43 1,070 | 12,800 | 3,550
11.0 50 1,230 | 13,400 | 5,000 50 1,270 | 14,600 | 4,300
12.0 56 1,420 | 14,800 | 5,800 56 1,490 -] 16,400 | 5,100
13.0 63 1,620 | 16,100 | 6,600 63 1,700 | 18,100 | 5,850

2 VF




Mild steel cross wire welding
Cold Drawing Mild Steel Wire . Hf)f Drawing Mild Steel Wire
Heat. lElectrodd Welding [Tensile leat TimefElectrode| Welding [ Tensil
(g;gTZ) ,Foﬁﬁe Curgfnt Stigggth ‘(cycle) : i%%ce Current AStﬁ;ggtl
50%-swaged 50%-swaged

4 70 400 200 4 70 300 170

S 85 700 230 - 5 80 650 190

5 100 |- 1,000 260 5 90 1,000 210

6 110 1,300 300 6 100 1,300 230

7 120 1,600 340 7 110 1,600 250

: 7 140 2,100 400 7 120 2,100 290
8 | 160 2,600 450 8 140 2,550 340

9 1 180 ! 3,100 530 9 160 3,100 380

11 200 3,550 600 I 180 3,500 440

1230 if 3.4230 4,000 | 750 12 200 4,100 500

13 280 4,800 | 850 13 250 5,000 600

17 400 6,400 1,270 17 . 370 6,800 920

22 550 8,000 1,800 22 500 8,600 1,300

26 . 720 | 9,700 ' 2,480 26 630 | 10,300 | 1,650
$—i—=4o—{ 11200 3,100 31 900 12,100 2,400
37 -1 1,200 | 13,400 3,800 37 1,200 14,000 3,100
43 71,500 | 15,400 | 4,500 43 ] 1,50 | 16,100 | 3,800
50 1 1,850 17,300 1 5,250 50 1,870 18,300 4,550
5% | 2,200 19,400 | 6,050 56 2,270 20,500 5,300
63 j 2,600 | 21,700 ! 6,900 63 | 2,680 | 22,90 | 6,100

This Table should be applied to the welding joint or'the

same diameter mi%d'steel(O.ZO%'or less carbon)'cross'wires.
For a pair of different diameter wires, the welding condition is
determined in the smaller diameter wire basis with some
additional.
The Table is for the single spot welding.
While, for the multiple spot welding, the condition is given by
the following procedure:

- lleat time: data from the above Table

- Welding current: data in the Table x number of spot

- Electrode force: data in the Table x number orf spot

L O'i
cg 5|

' Before Welding

|
| Y- B Swaging = -----__. x 100
%

il 7 A

, A ¢CC
After Welding ==




[Seam Welding With Pulsating Heat]

Mild Steel
Common Condition - Hermetically Welding]
~ 2 | Electrode .| : o ded
©n Weld
.ﬂ g; <lectrode High' Gpge
b = D 0 Minimum Z o
p © Force Overlap ) gl8 @ 0, a3
(0] “d d ] .'E‘ = - A Eo En o
£ & E = B2 mal ol
o o E o E o 2 = » ~ L
wm | § e 1B |5 |& 2 & .81 o = | 23
T| 3 |EE|E ig|iy|y | 26 s3 B * "
mm n -~ g Brc ot ﬂx “-54 I g ay a5 / . on A
2 |=7|5 2 =% 0 8 = min | /10mm
0.23( 33 3.2 4.8 9.5| 175 175 6.5 9.0 | | 2,970 | 6.7 {11,500
0.26| 32 3,2| 4.8 9.8 180 180| 6.5 9.5 1 | 2,940 | 6.8 |11,500
0.30] 3 3.4| 5.0(10.1| 180 190| 6.5 9.5 ] | 2,910| 6.8 1].500
0.32] 30 3.4| 5.0{10.3| 185 200 6.8 9.8 | | 2,890 | 6.9 {11,700
0.35] 29 3.5| 5.2110.5| 190 2100 7.0 | 10.0 | 1 2,870 | 6.3 11,800
0.40| 28 3.7 5.3110.8] 200 220 _7.2 10.2 2 ] 2,830 4.2 |12,100
0.45| 27 | 3.8{ 5.5(1.1] 210] 230| 7.5 | 105 | 2 1 | 2800 4.3 |12,400
0.50| 26 4.01 5.6 11.4] 210 2501 7.8} 10.8 2 ] 2,760 | 4.4 112,800
0.55| 25 4.1 5.7111.71 20 260 8.0 | 11.2 2 1 2,730 | 4.5 {13,200
0.60 ] 24 4,21 5.9]111.9| 220 20| 8.3 115 2 1 2,700 | 4.4 13,600
0.65| 23 4,31 6.012.2] 230 2901 8.5 1 11.8 2 | 2,670 [ 4.5 14,000
0.701 23 | 4.4] 6.2]12.4] 230| 300| 8.8 | 12.0 2 | 2,650 | 4.5 |14,500

0.75| 22 | 4.6| 6.3|12.6| 240} 320 9.0 P183Me 1 | 262 4.6 {15,000

0.80| 22 | 4.7| 6.5|12.8| 250 330| 9.3 | 125 2 1 | 2,600 4.6 (15,500

0.85| 21 | 4.8| 6.6|13.0f 250| 350| 9.5 | 12.8 2 1 {2,570 4.7 |16,000

0.90| 21 | 5.0| 6.8|13.2f 260| 370| 9.8 | 13.0 2 '.2> 2,540 | 3.5 |16,700

1,00 20 | 5.1 7.1|13.6| 280| 400| 10.0 | 13.5 2 2 |2/501] 3.6 {18,000

1.201 19 | 5.4| 72.7[14.3| 00| 470| 11.0 | 14.5 | 2 2 |2,430] 3.7 |19,200

1.40| 17 | 5.8 8.2]15.0] 330| 530| 1.5 | 15.5 2 2 (230 3.8 {20,700

1.60| 16 | 6.0 8.8(15.7| 360| 600| 12.0 | 16.2 3 1 ]2300] 3.9 {21,100

1.80| 15 | 6.4| 9.5/16.3| 30| 660 12,5 | 17.0 3 1 (2230 4.0 |21,500

2.00| 14| 6.6/10.0|16.8| 410| 720( 13.2 | 17.8 3 1 |2160]| 4.2 22,000

2.30| 13 | 7.0{11.0{17.5| 450| 790 H.O 19.0 4 2 12,070 2.9 |22,%0

2.60| 13 | 7.4|11.8 18,2 490| 860 14.8 | 20.0 4 2 11,970 3.1 [24,200

2.90| 12 | 7.7|12.7|18.8] 530| 930| 15.5 | 21.0 4 2 | 1,870 3.2 |25,800

3.20| 11| 8.0{13.6/19.5{ 570} 1,000f 16.0 | 22.0 4 2 | 1,710 3.4 |27,700

£V38 .




Hermetically Welding - Pulsating weld

‘Medium Speed Weld| Low Speed Weld with roll spot

Welding

g 3 Speed

ELE | uBles|eel| 8| 8lzglBy 28 )2 .

Sl FlS8lsglsSs| | F |8 ol al sal | E mm/ min

I e o wn ) o o T al|~ w — 3 o

[ P =~ ) — bk 9 — o 0|2 ) £ - E g E

= |o | % x 23 o L = = b & 5 i 5

.| mm/ g mm/ K = 2 g -

o | & |min|10m| A o | & | min|10mm | A by | oo g ° =
o

2 1 {2,040{ 6.0 | 7,700| 2 3 |1,270{ 5.7 | 7,300{ 2 % 112,300(5,100(2,570

2 1 (2,030} 6.0 | 8,100 2 3 |1,250] 5.8 7,500 2 » |12,20015,050(2,540

2 1 |2,020{ 6.0 | 8,500 2 3 |1,240{ 5.8 ) 7,750 2 + 112,00015,020|2,500

2 1 |2,010{ 6.0 | 8,200| 2 3 {1,20| 5.9 8,000, 2| ~» |[11,800{5,0002,480

z 1 {2,000{ 6.0 | 9,200{ 2 3 {1,210 6.0 | 8,300 2 » |11,600]4,950|2,450

2 2 {1,90| 4.5 | 9,700 3 3 |1,190{ 5.1} 8,600{ 2 | ~ |11,400(4,900|2,400

2 | 2 |1,%0{ 4.6 {10,300 3 3 |1,170} 5.2 9,000| 2 + {11,100{4,850{2,350

2 2 |1,940| 4.6 10,7'00 3 3 {1,150| 5.2 | 9,400| 2 »+ 110,800{4,800{2,330

2 2 |1,920( 4.7 {11,200 3 3 |1.130{ 5.3 | 9,800 - 2 + {10,500{4,750|2,300

2 2 |1,910{ 4.7 |11,600{ 3 3 [1,120] 5.4 | 10,200 2 »+- 110,20014,700| 2,260

3 2 |1,890| 4.8 |12,000{ 3 4 |1,100| 4.7 {10,600 3 + 110,00014,680|2,240

3 2 {1,870] 4.8 | 12,400 2 4 |1,090{ 5.5 {10,900} 3 » | 9,700{4,600{2,200

3 2 |1,850| 4.9 |12,700] 2 4 |1,070{ 5.6 {11,300 3 » | 9,400{4,550{2,170

3 2 |1,840] 4.9 |13,200| 2 4 |1,060| 5.7 |11,700| 3 » | 9,100]4,500{2,140

3| 2 [1,820] 5.0[13,600f 2 4 [1,050| 5.8 {12,100 3 » | 8,800/4,500/2,110

& 3 {1,800 3.3 114,000f 2 4 |1,030| 5.8 | 12,500 3 » | 8,500(4,450(2,080

3 3 |1,770{ 3.4 | 14,800 2 4 |1,010{ 6.0 |13,200| 3 “» | 8,000(4,400{2,030

4 3 |1,690{ 3.0 {16,000| 3 4 90| 5.3 [14,100| 4 » | 6,9004,200{1,950

4 3 {1,620] 3.2 {17,000 4 4 910| 5.0 |14,800| 4 » | 6,000{4,000{1,850

g 4 {1,510 2.7 |17,800f 4 4 860| 5.2 | 15,400 4 » | 5,300]3,800{1,750

5 5 |1,480{ 2.4 |18,500| 5 5 820| 4.4 |15,700{ 5 » | 4,800{3,700{1,700

5 5 {1,410{ 2.5 |19,000f 6 | 6 770 3.9 |16,500] 5 » | 4,600]3,500}1,570

7 6 {1,300] 2.1 {19,%0]| 6 6 710{ 4.216,800f 6 » | 4,100{3,200{1,440

8 6 [1,240{ 2.1 |20,500{ 6 6 660| 4.6 {17,800( 6 + | 3,90/2,700{1,330

10 6 |1,190] 1.9 |21,300 6 6 620/ 4.8 {19,200 6 | ~ | 3,800{2,500{1,230

| 7 [1so] 1.8 {22,000 6 | 6 | 90| 5.2 21,000 & | + | 3.600]2,300]1.130

Appropriate selection depending on required spacing.
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[Seam Welding With Continuous Heai:_]

Mild Steel
- Full Wave Heat Without Heat Control }
Common Condition
Baterigd e o Electrode Electrode Force | Minimum
n Sgiiiard Mﬁfigum‘ M%ﬁéwum- Miﬁé?um Stag%?rd oviréap
0.23 33 5.0 9.5 180 180 9.5
0.26 126.00 .50 10.0 180 180 | 9.5
0.29 0 31 5.5 10.5 -| 190 190 10.0
0.32 30 5.5 10.5 190 200 10.0
0.35 29 5.5 11.0 190 210 10.0
0.40 28 6.0 11.0 200 220 10.5
0.45 27 - 6.0 1.5 200 230 11.0
0.50 26 6.0 1.5 210 250 1.1
0.55 25 6.5 12.0 210" 60,7500 | 1.8
'~ 0.60 25 6.5 12.0 210 270 12.0
0.65 24 6.5 12.0 220 280 | 12.0
0.70 23 7.0 12.5 220 300 12.5
0.75 23 7.0 12.5 230 310 12.5
0.80 2 | 7.0 12.5 250 320 13.0
0.85 22 7.0 12.5 260 340 13.0
0.90 21 7.5 13.0 270 360 13.0
thicknase becaies of proventing tie mIcac Gafett Saised bt other heatin.
Continuous heat controlled wave
- 1.00 20 7.5 13.0 280 100 13.5
1.20 19 8.0 13.5 310 450 14.0
1.40 17 8.0 13.5 330 500 14.3
1.60 180 || 285 14.0 | 350 540 14.6
1.80 15 8.5 14.0 380 580 14.9
2.00 14 8.5 14.0 - 400 | 630 15.1

%1, This Table should be applied to the pickled oiled hot rolled mild
~ steel with the tensile strength of 29 - 32kgf/mm2 conforming to SEA.1005 1010.

. %2, The electrode material should be a copper alloy conforming to RWMA class 2.

!*3. The surface of the mild steel should be thinlyoiled, exepting grease, scale,and dust.
=T CE e

*4. Overlap: . b
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Seam Welding

' High Speed Welding |Medium Speed Welding| Low Speed Welding |,
G R e Foo LTI et IPITE L PoeTey
mm/ min /10mmf” " A mm/min [ /l0mm| A mm/min /10mn] A
12,350 { 5.28 | 13,000| 6,200 | 5.8 | 9,000 | 4,600 | 7.7 | 8,600
12,200 | 5.91 |14,000| 6,100 | 5.9 |10,000| 4,550 | 7.9 | 8,650
12,050 { 6.00 | 14,000 | 6,000 | 6.0 |10,000| 4,500 | 8.0 | 8,650
11,900 | 6.05 14,000 | 5,900 | 6.1 | 10,000 | 4.400 | 8.2 | 8.700
11,700 | 6.16 | 14,000 | 5,800 [ 6.2 | 10,000 | 4,350 } 8.3 | 8,700
11,500 | 6.28 | 14,000 | 5,700 | 6.4 | 10,000 | 4,230 } 8.5 | 8,700
11,200 | 6.41 | 14,000 | 5,500 | 6.5 | 10,000 4,110 } 8.8 | 3,700
11,000 | 6.55 | 14,000 5.300| 6.8 | 10,000| 3,990 | 9.0 | 8,800
10,700 | *6.73 | 14,100 | 5.200| 7.0 | 10,000 3.870 | 9.3 | 8.800
10,400 | 6.90 | 14,200 | 5,000| 7.2 | 10,500 3,750 | 9.6 | 8,300
10,180 | 7.c5 | 14,300 | 4,800 | 7.2 | 10,000 3,630 | 9.8 | 8,900
9,900 | 7.31 | 14,450 | 4,700 | 7.7 | 10;560 | 3,510 | 10.3 | 9,000
9.600 | 7.50 | 14,800 | 4,600 | 8.0 | 11,000 | 3,330 | 10.6 | 9,300
9,300 | 7.74 | 15,300 | 4.400| 8.3 | 11,000 | 3,270 | 11.0 | 9,600
9,000 [ 7.99 |[15,800 | 4.200| 8.6 | 11,560{ 3,130 | 11.5 | 9.800
8,700 [ 8.31 |16,300 | 4.000| 8.9 | 12,000 | 3,000 | 12.1 | 10,000
e e L e

8,000 | 9.01 |[17,600 [ 3.740 | 9.64 | 12,500 | 2,720 | 13.2 | 10.400
5,800 [ 10.6 20,30 | 3.100 | 11.60 | 13,000 | 2,300 | 13.6 | 10.570
5,850 1 12,3 | 21,460 | 2,500 | 14.40 | 14,000 | 2,000 | 18.6 | 11.900
4,820 | 14.9 [ 22,000 [ 1.%00 | 18.90 | 15,000 | 1,520 | 23.6 | 13.400
3,800 | 19.0 | 22,200 1.250 | 28.80 | 16,000 | 1,080 | 33.5 | 14.80C0
'2.800 25.7 |22,300| 600 | 59.90 | 18,000 | 750 [ 48.3 | 16.300

compensate other conditions.

*7. For welding big components, the minimum spacing should be increased
by approx, 30% to improve the work efficien
should be low for easy manipulation.

The current shown in the Table is for 60Hz. .
In adaptation error, the electrode force should be increased to

*8. The radius electrode is allowed to be used.
*9. The welding in the continuous heat is 1 spot per 1/2 cycles in
the high speed welding and 1 spot per 1 cycle in the low speed.

<%

cy and the welding speed



[Seam Welding] -

Mild Steel, Different Thickness Pair

Material | 2 J bt 2| Weld Time Electrodg Force
¢ s S B ) .
Thlc':nl‘;ness % 2 % & TEFELE) D=12.7mm
2 2 3 R= 150mm
. T= 6.4mm
Thin | Thick
Sheet |Sheet|m/min| A |Heat GrE ‘4TF'
Time
0.8 2.0 1,830 | 16,000 3 2 270
0.8 | 2.0 |3,600 |22,00] 2 1 360
0.8 1.3 1,830 {17,000 3 2_ 360
0.8 1.3 | 3,610 | 20,000 2 1 315
1.3 2.0 | 1,530 | 22,000 4 3 540
1.3 2.0 | 3,050 {22,000 3 1 540

SAE 101 material: Electrode RWMA Class 2:

OVERLAP
TUICKNES? L THICKNESS
Ll 77777777 7 T
T////j////’/71 L=1.2~2.0(T)
r
= a(;'_ —

* Resistance Welder Manufacture Association.

R

surface pickling.

T'=1.1~1.5(T)
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[Mash Seam Welding With Continuous Heat]
Low Carbon Steel, Hermetically Welding

1
o iti 144 Heat
Material Electrode Initial lye1qing |welding
ThiCkness(k1 3) ; FOPCE Over‘laPJ : Speed Current ngl’gggl
- (#4) (x 8) (¢7.8)
B e, kgf mm mm/min A %
0.53 .| 0.021 270 0.79 4,070 10,500 70~80
0.76 0.030 410 1.17 3,300 13,000 70~90
0.91 0.036 532 1.52 2,640 14,700 60~80
1.22 0.048 680 1.90 2,030 16,000 50~70
182 0.060 880 2018 .1 ,620 17,400 50~70
1.90 0.075 1,130 2.46 - 1,400 19,000 45~60
2.30 0.090 1,400 3.00 1,200 20,700 45~60

Note:
*1. This Table should be applied to the mild steel hot-
rolled before pickled and lightly oiled, which has a tensile
strength of 32 - 35kgymm

*2. The electrode should be RWMA class 3, 200mm in diameter.
*3. The surface of the mild steel to be welded should be
free from scale; grease and dust,

*4. Contacting overlap should be prespotted, or completely
clamped during seam welding.

*5. The thickness of the final welded is to be 150% of a
single sheet thickness.

*6. The mashing degree should be equal in the both sides.
*7. The phase control should be recommended for getting
excellent welding result and fine finish.

*8. For welding thicker material, approximately doubled

welding current in this Table is required.

- 24 -



[Seam Welding]
- Austenitic Stainless Steel (on single-phase)

Common Condition Hermeti%eld R
. 81 setrodet Erecbrole S ackebas EE lligh Speed Weld

Material | o o] |.FOFS T AR T E "

e B NI AN

d o MU T TY =9 B

Tluss] | nE E B & %5 £ 37| ¥

m [G3UBE dan Eomm nm -ED_mm ;kg( gkgt T | o, |l /10m| A
0.231 33 | 5.0010.0| 4 | 5.0] 160 | 10| 7.0 1 | 1 |2,290] 7.9 | 6,500
0.26 .31 5.0(10.0] 40 6.0 175 2001 7.5] 1 | 2,270 7.9 | 6,600
0.20| 31 | 5.5(11.0] 40 | 60| 180 | 210] 7.5 2 | 1 [2,240] 5.4 | 6,700
0350 2 | 6olizs| w0 | 7.0l 220]| 2] 05] 2 | 1 |20%0]55 7.200-
0.4 | 28 | 6.0l13.0| 40 | 75| 240 | 270| 9.0| 2 | 1 2,160 5.6 | 7,600
0.5 | 26 | 6.5(13.5] 40 | 8.5 280 | 320|10.0| 2 | 1 [2,080]5.7 | 8700
0.6 | 2 | 7.0|13.5] 80 | 9.0 30| 30|10} 2 | 2 [2,00] 45 10.700-
07 | 23! 7.0l13s| 80 [10.0] 360 | 420|1s| 2 |2 |1.950] 4.6 |12,600
0.8 | 22| 7.014.0| 80 |10.5| 400 | 470{13.0{ 2 | 2 |1,890) 4.8 |13,500] -
00 | 2t | 7.5|140] o0 [11.0] 40 | s0|m0| 3 | 2 [1840] 2.0 14000
1ol 201 75]140] 8 [11.5] 40| S00f[145] 3 | 2 |1,790] 4.1 14,500
1.2 1"19 | 8.0l145] 8o [12.5] 530 | 670]15.0f 3 | 2 {1,690 4.3 |15,200
1.6 16 9.5|15.5| 80 | 15.0| 660 8701 16.0] 3 2_‘ 1,530 | 4.7 {16,200
1.8 ;15 110,0]16.0( 80 [16.0] 720 | 970 |17.5] 4 | 3 | 1470 | 3.5 16,500
2.0 | 14 'Em.s l6.5| 80 [17.0 780 [ 1,000 [17.5| 4 | 3 | 1,420 3.6 {16,700
23 | 13 lnoli7.0] 80 |18.5| 830 [1,060{19.0{ 5 |.3 {1,380 3.3 {16,900
2.6 | 12 12.0]18.5| 80 |19.0] 650 1,270 {20.0] 5 | 3 [1,340] 3.3 {17,200
3.2 |11 [13.5019.5] 80 [19.5] 900 | 1,500 |22.5] 5 | 4 |1,270 3.2 |17,800
40 | 10 145]21.0| 00 [20.0] 970 | 1,850 [25.5{ 5 | 4 |1,170] 3.4 |18,500

*{ This Table should be applied to stainless of 301, 302, 303, 304, 308,
309, 310, 316, 317, 321, 347,and 349.
*2 The electrpde materia should be a coppey alloy.conformina to RWMA class 3.

*3 The sheet surface should be free from grease,scale and dust.

*4 Overlap:

=l =
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Hermetic weld Pulsating weld :
with roll spot %

Med{um Speed Welding Low Speed Weld

2| 2] zlEa] | BT oo E |Welding Speed
o o 503 O ch o H bo - b0 how um L ) pee
3] (= Ep | val| Eg = ey, i ol =] m-.Ei '
' ' *Hn ~U) 'HLq L 'Hm 0 ~HQ O / i
bt ol B o et bre Yo B2 |©e | 2 - mm/min
Sl 59 [ || &) &8 [3° 35 |F | & Ferors
= | © e | =0 @ oz |2 =0 | o g o é’
*5 *5' i *5 *5 . ¢ *5 *5 Jhir} ; .;
o | e lpa/min| /I0m| A % | o Im/mn| /I0onf A | e | & | % > =
o
] 2 |{1,5201 7.9 | 4,800] 2 2 |1,090{ 8.3 { 4,200 3 | 4,140{3,040]2,130

1 2 |1,500{ 8.0 | 5,200{ 3 2 11,005 6.6 [ 4,600{ 3 | + [4,120]3,000(2,125

2 2 1,400 6.1 | 5,400 3 3 1,080{ 5.6 | 4,600 3 | + [4,100{2,960(2,125

2 | 2 |(1,440| 6.3 |6,200] 3 3 1,070 5.6 { 5500 3 | ~ [4,050{2,880/2,110

2 2 |1.410({ 6.4 | 6,700 3 3 |1,060( 5.7 | 6,000{ -3 | ~+ [4,000|2,820|2,100

2 | 2 [1,360{ 6.6 | 7,700] 3 3 |1,045) 5.8 6,900 4 | % |3,920]2,710{2,060

2 | 2 |1,310{ 6.9 |8,600] 3 | 5 |1,030] 4.4 {7,000 5 3,840{2,610(2,010

~>

2 2, 11,270{ 7.1 ] 9,700; 3 5 |1,015| 4.5 | 9,000] 5 | ~» [3,760]2,530{1,340

2 3 11,2201 5.9 l10.700 3 5 11,000 4.5 10,200 5| » |3,680(2,440(1,885

3 | 4 |1,180{ 4.4 12,000 3 | 6 | 980| 4.1 (11,500 6 | ~ [3,600{2,370]1,830

3 | 4 |1,150 4(.5}12,900 3 6 | 960| 4.1.)12,300{ 6 | st |3,520{2,300{1,780

T

3 | 4 [1.0%] 4.7 14.000] 4 | 6| 93] 3.9 13,200 7 | » [3,360[2,2001,690
3 5 11,030 4.4 i15.400! ] 6 860 4.2 [14,800| 8 »+ 13,050{2,060{1,510
4] 5 |1,00]3.9 15,9ooi 4 | 8 | odof 3.6 15700 10 | ~ [2,930l2,050{1,400
4| 6 |1,020]3.5 16.300I 4 | 9| 800f3.516,200[ 11 | - [2,840|2,0401,260

1,010f 3.5 IIIG.GOO 5 8 | 760f 3.7 |16,600( 12 | =% 2.740'2.020 1,050

o
(8,

5 6 |1,000] 3.3 16,800 5 | 10 700 3.4 (16,800 13 | ¢ |2,660/2,000| 880

5 6 300] 3.3 17,000] & | 13 | 610/ 3.1 {17,000 15 | + [2,550|1,960| 630

5 6 950| 3.4-117,300{ 6 | 14 | 460| 3.9 |17,300] 18 | ~ [2,000{1,910| 390

*5 The heat time and off time shown in the Table is for 60iiz.
*6 In adaptatioh error, the electrode force should be increased to” -
compensate other conditions. Reqired pressure for such adaptation is not increased in this table
*7 For welding cold - freated material with a tensile strength of .
105kgf/mm2 or more, the maximum force should be applied to the electrode
*8 For welding big components, the minimum spacing should be increased
- by approx, 30% to improve the work efficiency and.the welding speed
should be low for easy manipulation. . e
" *9 The radius electrode should be used for fine weld finish,

* The off time is properly selected depending on reqired weldspacing.
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[Seam Welding]

Zinc Coatedehéets

i the ' Galvanized Sheets Hot Dlp‘Zinc Coated

Sheets
Thickness
T 0.8 | 1.2 | 1.6 | 0.8 | 1.2 | 1.6
El ' e
teotrode Tibmm| 50 | 5.5 | 6.5 | 50 | 55 | 6.5
Welding: : 4
Melding: cm/min| 250 | 230 | 200 | 250 | 230 | 200
"Weldin |
Cirrant A | 16,000 | 17,000 | 19,000 | 18,000 | 19,000 | 21,000
Electrode
- Electrode ygr | 350 | 280 | 450 | 400 | 430 | 500
Heat Time =~ | 3 3 4 3 s 4
Off Time o 2 2 1 2 2 1

[Seam Welding On Single-phase]
Aluminum Ailgy, Hermetically Welding

. u Q bo . »
R En E &5 291 Heat Time | 8.8 | & Bﬁg
2 Sl=g v lead 3 0 95 * g =N
®. ol oo gl = . Minimu o - et
=mi =g g, |m/min aximun @8 [2A |5 ™
0.25 10 3.5 1.03 | 0.5 | 1 190 | 10,500 | 2.00
0.41 8.5 3.5 1.25 | 0.5 1 230 | 22,000 | 2.30
0.51 8 4.5 | 1.00 | 0.5 | 1.5 250 | 24,000 | 2.50
0.64 7 5.5 | 0.92 | 1 1.5 270 | 26,000 | 2.75
0.81.1 8.5 5.5 1.04 1 1.5 310 | 29,000 | 3.25°
1.02 5.5 7.5 | 0.88 1.5 | 2.5 350 | 32,000 | 3.50
1.30 5 9.5 | 0.79 1.5 | 3 390 {36,000 | 4.00
1.63 4 11.5 | 0.79 | 2 3.5 440 | 38,000 | 4.75
2.06 3.5 15.5 | 0.64 | 3 5 490 | 41,000 | 5.50
2.59 3 20.5 | 0.55 | 4 6.5 560 | 43,000 | 6.50
3.25 3 28.5 | 0.46 | 5.5 | 9.5 610 | 45,000 | 8.00

»1. The timer should be so controlled that the start of the
timer is started from a reversed halfl cycle or from the

phase added a half cycle to this data.
"#2. The welding speed is determined the number of spot

per unit length.
*3. The heat time is within the power supply + ol time.

4, The eiectrode force and welding current are udjusted to

get speciried fused zones.

#*5. The data in this Table is for the material conforming to
52S-1/21l. For materials of $25-0 or 2S5-1/2Il, the electrode

forae {8 derrenaad
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Spot Welding

Electrode Material Selection Table a) For Same Metal Welding
= d T ==
o —~ o T — ET—~ — “18—8 T nopg (7] = -3 = > o
> O =] Qo A l1led = = o) —_ g, — =0 b
8 Qlccodol 3| 2S0lEQY (83 | 883 | steell |28 £ |EZB|(Z 2 | =@ S |8532| 2c 2=
ol o lRn A S s Soclawe |5 & Swo | Hot rolied &g £ =32 g = o 2 o [ == =5 |z &
— @ w i - =] - el = -~ o [
sl-B T maeNe " | 8o |5R " |2 7 | of $ea) F (@b 2 |3FC @ RINIISNITE | 5”7 |52,
Biislrlali|Aal1@Bll1lAalU]ANE BIIG A|D = Elsfiolsi@la[n|les|nlalnlslnlse]nolslx
I3l 113l1@ 31 !131n]3in® 1@ 211 = |I@2|m|z2|H i I if 1 il
b )For Different Metal welding . -
o8-8 | = 3 -
o o4 129 79 S o9 S S0~ o,
. Steel T 8 |ES£E|Es2|228 (S22 |52
Bos olS8 e G2 Y P (s 2E %
7 e
Cold rolled steelj A u@| A |OD|BlH|B|1]A|I@ B]|I
Hot rolled :
-~ _pickled steell I Oj3imls3sjoisjnmis3ings
: |Blui@ls |n|BlI@{B|T|BI@ Note: This recommended electrode is valid only when time,
Tin plated steel 1 " 2 "N : : _
" Tin alloy @ BlulB|OlBliQ]B 1 current and pressure are adequately kept.
- plated steel LA 4 Ll 8l Ll 3l 43 For ?mpmwsm different metals pair, refer to data in the crossed
: : B . B ; . ;
- l7ine coated steel I m W M I W frame of each item.(For welding the same metals pair, refer to |
Cadmium plated | B |I | B | T data in the frame under the above.) g
steel I 131113 - Electrode, RWMA standard _
‘Chrome plated | A |I® i & 2 a | :
M eeeeeeas rou ass
steel o|3 omﬁm in the frame ) oqocw>nu_uun~,
|11 R, Group AClass 3
* (a)|* (c) [The O-marked electrode should be recommended in the next.
- Note:
* (b) | Note 1. A special condition is required.
- 2. It should be cleaned before welding.
*8 - Welding cepabilipy 3. For thick plating, the tensile strength check is

*b Electrode for metals shown in the left item. )
required.

*C Electrode for metals shown in the above item. ]
4. Alloy of tin, lead and zinc.



Working Hour Table

glding| Minute Hour |, Jours| 8 Hours| 21 days|21 days|22 daysp2 days |
60. | 3,600 | 25,200 | 28,800 |529,200|604,800 554,400 633,600
2 |30 -|1,800 |12,600 | 14,400 |264,600 302,400| 277,200| 316,800
3 |2 1,200 | 8,400 | 9,600 |176,400|201,600184,800{211,200
4 |15 900 | 6,300 | 7,200 |132,300|151,200|138,600158,400|
5 |12 720 | 5,040 5,760 |105,840|120,960|110,880|126,720
6 |10 600 | 4,200 | 4,800 | 88,200{100,800| 92,400{105,600
7 | 857 | 14| 3,600| 4,114 | 75,600| 86,400| 79,200| 90,514
8 | 7.50| 450 | 3,150| 3,600 | 66,150| 75,600| 69,300 79,200
9 | 6.67| 400 | 2,800| 3,200 58,800| 67,200| 61,600/ 70,400
10 | 6 360 | 2,520 | 2,880 | 52,920| 60,480| 55,440| 63,360
11 | s5.45 | 327 | 2,201 | 2,618 48,109| 54,982{ 50,400| 57,600
2| 5 300 | 2,100 | 2,400 | 44,100| 50,400| 46,200 52,800
13 | 4.62| 277 | 1,938 2,215 10,708| 46,523| 42,646 48,738
14 | 4.29 | 257 | 1,800 2,057 | 37,800| 43,200| 33,600 45,267
15 | 4 240 | 1,680 | 1,920 | 35,280| 40,320 36,960| 42,240
16° | 3.75| 225 | 1,575| 1,800 33,075 37,800{ 34,650| 39,600
17 | 3.53| 212| 1,482 1,694 31,129 35,576} 32,612| 37,271
18 | 3.33| 200 1,400| 1,600 | 29,400| 33,600| 30,800| 35,200
19 | 3.6 | 189 | 1,326| 1,516 | 27,853| 31,832} 29,178 33,347
20 | 3 180 | 1,260 | 1,440 | 26,460| 30,240( 27,720 31,680
21 | 2.8 | 171 | 1,200] 1,371 | 25,200| 28,800| 26,400| 30,171
» | 2730 164 | 1,145 1,309 | 24,055 27,491 25,200| 28,800
23 2.61 157 | 1,006 | 1,252 1 23,0091 26,296| 24,104| 27,548
o4 | 2.50 | 150 | 1,050 | 1,200 | 22,050| 25,2c0| 23,100| 26,400
25 | 2.40 | 144 | 1,008| 1,152| 21,168| 24,192 22,176| 25,344
26 | 2.31| 138 | 969 1,108 20,354| 23,262| 21,323 24,369
27 | 2.22| 133| 933| 1,067 19,600 22,400| 20,533| 23,467
28 | 2.4 | 120| 00| 1,029 18,900 21,600} 19,800| 22,629
29 | 2.07| 124| 83| 993 18,248| 20,855] 19,117| 21,848

=200 o
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Second [Welding|Welding{Welding|Welding , :
. Spot 7 8

[ 1 8
Sp/t y/ Sy : / Hours_x |llours x|llours x |llours x

glding Minute| 7 HOUT " yours|s tlours| 21 days|21 days|22 daysfe2 days

30 2 ° 120 840 960 | 17,640 | 20,160 | 18,480 | 21,120

31 1.94 116 813 929 |17,071 { 19,510 | 17,884 | 20,439

32 1.88 | 113 788 | " 900 | 16,538 | 18,900 | 17,325 | 19,800

33 1.82 109 | 764 873 |16,036 | 18,327 | 16,800 | 19,200

34 1.78 106 741 847 | 15,565 | 17,788 | 16,306 | 18,635

G W 103 720 823 | 15,120 | 17,280 | 15,840 | 18,103

3 | 1.67 | 100 | 700 | 800 | 14,700 | 16,800 | 15,400 | 17,600

37 1.62 9t 681 778 | 14,303 | 16,346 | 14,984 | 17,124

38 1.58 95 ‘| 663 758 | 13,926 | 15,916 | 14,589 | 16,674

33 1.54 92 646 738 | 13,569 | 15,508 | 14,215 | 16,246

40 1.50 90 630 720 | 13,230 | 15,120 | 13,860 | 15,840

41 1.46 88 615 702 | 12,907.| 14,751 | 13,522 | 15,454

42 1.43 86 600 686 | 12,600 | 14,400 | 13,200 | 15,086

43 1.40 84 586 670 | 12,307 | 14,065 | 12,893 | 14,735

44 1.36 82 513 655 | 12,027 | 13,745 | 12,600 | 14,400

45 }:33 80 560 640 | 11,760 | 13,440 | 12,320 | 14,080

46 1.30 78 |. 548 626 | 11,504 | 13,148 | 12,052 | 13,774

47 1,28 77 536 613 | 11,260 | 12,868 | 11,796 | 13,481

48 W5 75 | 525 600 | 11,025 | 12,600 | 11,550 | 13,200

49 il 73 514 588 | 10,800 | 12,343 | 11,314 | 12,931

51 .18 71 494 565 | 10,376 | 11,859 | 10,871 | 12,424

1
1
B0 | 5@ 72 504 576 | 10,584 | 12,096 | 11,088 | 12,672
1
1

52 9 69 485 554 {10,177 | 11,631 | 10,662 | 12,185

53 | 1.13 68 475 543 9,985 | 11,411 | 10,460 | 11,955

54 1.1 67 467 533 9,800 | 11,200 | 10,267 | 11,733

55 .1 1.09 65 458 524 9,622 | 10,996 | 10,080 | 11,520

56 1.07 | 64 450 514 9,450 | 10,800 | 9,900 | 11,314

57 1.05 .63 442 505 9,284 | 10,611 | 9,726 | 11,116

58 1.03 62 434 497 9,124 | 10,428 | 9,559 | 10,924

59 | 1.02 61 427 488 8,969 | 10,251 | 9,397} 10,739

60 1 60 420 480 8,820 | 10,080 | 9,240 | 10,560
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