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�p Arrow Pack 
 
1. Principles: 
Arrow Pack is a pail-pack of large amounts of flux-cored wires and solid wires for gas shielded arc 
welding, in which the wire is spooled into the drum from its bottom to the top in coil by a unique way. The 
wire is spooled to be elastically twisted in the pail so that the wire can be pulled out straight without 
rotation of the pail. The wire makes good tracking on a welding seam. The use of Arrow Pack wires can 
reduce the downtime for changing wires when compared with conventional spooled wires, which is 
effective particularly for robotic welding and other automatic welding. 
 
2. Package specifications: 
 

Solid wire  Flux-cored wire 
Wire 
size 
(mm) 

Weight 
(kg) 

Pack size 
dia. x height 

(mm) 

Suitable 
Arrow 

Hat 

 Wire 
size 
(mm) 

Weight
 

(kg) 

Pack size 
dia. x height

(mm) 

Suitable
Arrow 

Hat 
0.8 

100 510�˜ 500 AH-500 
 1.2 

1.4 250 510�˜ 820 AH-500

0.9  
1.0 
1.4 

250 510�˜ 820 AH-500 
 

1.6 350 660�˜ 820 AH-660

1.2 300 510�˜ 820 AH-500      
1.4 
1.6 300 600�˜ 820 AH-600 

     

1.4 
1.6 400 660�˜ 820 AH-660 

     

 
3. Arrangement of Arrow Pack 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

�q�(�� �`�� �q�(�� �`�� �q�(�� �`�� �q�(�� �`�� �q�(�� �`�� �q�(�� �`��
-459.4 
-440 
-430 
-420 
-410 
-400 
-390 
-380 
-370 
-360 
-350 
-340 
-330 
-320 
-310 
-300 
-290 
-280 
-270 
-260 
-250 
-240 
-230 
-220 
-210 
-200 
-190 
-180 
-170 
-160 
-150 
-140 
-130 
-120 
-110 
-100 
-90 
-80 
-70 
-60 
-50 
-40 
-30 
-20 

-273
-262
-257
-251
-246
-240
-234
-229
-223
-218
-212
-207
-201
-196
-190
-184
-179
-173
-168
-162
-157
-151
-146
-140
-134
-129
-123
-118 
-112 
-107
-101
-96 
-90 
-84 
-79 
-73 
-68 
-62 
-57 
-51 
-45.6
-40.0
-34.4
-28.9

-10 
 0 
 2 
 4 
 6 
 8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 

-23.3
-17.8
-16.7
-15.6
-14.4
-13.3
-12.2
-11.1
-10.0
 -8.9
 -7.8
 -6.7
 -5.6
 -4.4
 -3.3
 -2.2
 -1.1
  0.0
  1.1
  2.2
  3.3
  4.4
  5.6
  6.7
  7.8
  8.9
 10.0
 11.1
 12.2
 13.3
 14.4
 15.6
 16.7
 17.8
 18.9
 20.0
 21.1
 22.2
 23.3
 24.4
 25.6
 26.7
 27.8
 28.9

 86 
 88 
 90 
 92 
 94 
 96 
98 

100 
102 
104 
106 
108 
110 
112 
114 
116 
118 
120 
122 
124 
126 
128 
130 
132 
134 
136 
138 
140 
142 
144 
146 
148 
150 
152 
154 
156 
158 
160 
162 
164 
166 
168 
170 
172 

30.0 
31.1 
32.2 
33.3 
34.4 
35.6 
36.7 
37.8 
38.9 
40.0 
41.1 
42.2 
43.3 
44.4 
45.6 
46.7 
47.8 
48.9 
50.0 
51.1 
52.2 
53.3 
54.4 
55.6 
56.7 
57.8 
58.9 
60.0 
61.1 
62.2 
63.3 
64.4 
65.6 
66.7 
67.8 
68.9 
70.0 
71.1 
72.2 
73.3 
74.4 
75.6 
76.7 
77.8 

174 
176 
178 
180 
182 
184 
186 
188 
190 
192 
194 
196 
198 
200 
202 
204 
206 
208 
210 
212 
214 
216 
218 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 

 78.9
 80.0
 81.1
 82.2
 83.3
 84.4
 85.6
 86.7
 87.8
 88.9
 90.0
 91.1
 92.2
 93.3
 94.4
 95.6
 96.7
 97.8
 98.9
100.0
101.1
102.2
103.3
104.4
110.0
115.6
121.1
126.7
132.2
137.8
143.3
148.9
154.4
160.0
165.6
171.1
176.7
182.2
187.8
193.3
198.9
204.4
210.0
215.6

430 
440 
450 
460 
470 
480 
490 
500 
520 
540 
560 
580 
600 
620 
640 
660 
680 
700 
720 
740 
760 
780 
800 
820 
840 
860 
880 
900 
920 
940 
960 
980 

1000 
1020 
1040 
1060 
1080 
1100 
1120 
1140 
1160 
1180 
1200 
1220 

221.1 
226.7 
232.2 
237.8 
243.3 
248.9 
254.4 
260.0 
271.1 
282.2 
293.3 
304.4 
315.6 
326.7 
337.8 
348.9 
360.0 
371.1 
382.2 
393.3 
404.4 
415.6 
426.7 
437.8 
448.9 
460.0 
471.1 
482.2 
493.3 
504.4 
515.6 
527 
538 
549 
560 
571 
582 
593 
604 
616 
627 
638 
649 
660 

 

1240 
1260 
1280 
1300 
1320 
1340 
1360 
1380 
1400 
1420 
1440 
1460 
1480 
1500 
1520 
1540 
1560 
1580 
1600 
1620 
1640 
1660 
1680 
1700 
1720 
1740 
1760 
1780 
1800 
1820 
1840 
1860 
1880 
1900 
1920 
1940 
1960 
1980 
2000 

671 
682 
693 
704 
716 
727 
738 
749 
760 
771 
782 
793 
804 
816 
827 
838 
849 
860 
871 
882 
893 
904 
916 
927 
938 
949 
960 
971 
982 
993 

1004 
1016 
1027 
1038 
1049 
1060 
1071 
1082 
1093 

 
9 5

�qF = (
5 

�u �qC) + 32 �qC = 9 (�qF - 32) 

 
 
 

Package Specifications for FCAW and GMAW Wires

Conduit tube: AMT-C

Conduit holder: AMT-H

Wire feeder
Welding  torch

For Sol i d Wires

For Flux-Cored Wi res

Welding  torch
Wire feeder

Conduit tube: AMT-C

Conduit holder : AMT-H
Conduit holder  type straightener :
AMT-KF (12F, 14F, 16F)

Ar row hat:
AH-500
AH-600
AH-660

Band

Ar row hat:
AH-500
AH-660

Band

Straightener : AMT-K

Straightener : AMT-K
                 AMT-KF
                 (12H, 14H, 16H)

Conversions for Temperature
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ksi  MPa (Extracted from ASTM E380) 1 ksi = 6.89476 MPa

ksi 0 1 2 3 4 5 6 7 8 9 
 MPa 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

- 
68.95 

137.90 
206.84 
275.79 
344.74 
413.69 
482.63 
551.58 
620.53 
689.48 

6.89 
75.84 

144.80 
213.74 
282.69 
351.63 
420.58 
489.53 
558.48 
627.42 

13.79 
82.74 

151.68 
220.63 
289.58 
358.53 
427.47 
496.42 
565.37 
634.32 

20.68 
89.63 

158.58 
227.53 
296.47 
365.42 
434.37 
503.32 
572.26 
641.21 

27.58 
96.53 

165.47 
234.42 
303.37 
372.32 
441.26 
510.21 
579.16 
648.11 

34.47
103.42
172.37
241.32
310.26
379.21
448.16
517.11
586.05
655.00

41.37
110.32
179.26
248.21
317.16
386.11
455.05
524.00
592.95
661.90

48.26
117.21
186.16
255.11
324.05
393.00
461.95
530.90
599.84
668.79

55.16
124.11
193.05
262.00
330.95
399.90
468.84
537.79
606.74
675.69

62.05
131.00
199.95
268.90
337.84
406.79
475.74
544.69
613.63
682.58

 
 

MPa  ksi (Extracted from BS350 Part 2) 1 MPa = 0.145038 ksi

MPa 0 1 2 3 4 5 6 7 8 9 
 ksi 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

- 
1.450 
2.901 
4.351 
5.802 
7.252 
8.702 

10.153 
11.603 
13.053 
14.504 

0.145 
1.595 
3.046 
4.496 
5.947 
7.397 
8.847 

10.298 
11.748 
13.198 

0.290 
1.740 
3.191 
4.641 
6.092 
7.542 
8.992 

10.443 
11.893 
13.344 

0.435 
1.886 
3.336 
4.786 
6.237 
7.687 
9.137 

10.588 
12.038 
13.489 

0.580 
2.031 
3.481 
4.931 
6.382 
7.832 
9.282 

10.733 
12.183 
13.634 

0.725
2.176
3.626
5.076
6.527
7.977
9.427

10.878
12.328
13.779

0.870
2.321
3.771
5.221
6.672
8.122
9.572

11.023
12.473
13.924

1.015
2.466
3.916
5.366
6.817
8.267
9.718

11.168
12.618
14.069

1.160
2.611
4.061
5.511
6.962
8.412
9.863

11.313
12.763
14.214

1.305
2.756
4.206
5.656
7.107
8.557

10.008
11.458
12.908
14.359

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

ft -lbf  J (Extracted from BS350 Part 2) 1 ft -lbf = 1.35582 J 

ft -lbf 0 1 2 3 4 5 6 7 8 9 
 J 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

-
13.56
27.12
40.67
54.23
67.79
81.35
94.91

108.47
122.02
135.58

1.36
14.91
28.47
42.03
55.59
69.15
82.70
96.26

109.82
123.38

2.71
16.27
29.83
43.39
56.94
70.50
84.06
97.62

111.18
124.74

4.07
17.63
31.18
44.74
58.30
71.86
85.42
98.97

112.53
126.09

5.42
18.98
32.54
46.10
59.66
73.21
86.77

100.33
113.89
127.45

6.78
20.34
33.90
47.45
61.01
74.57
88.13

101.69
115.25
128.80

8.13
21.69
35.25
48.81
62.37
75.93
89.48

103.04
116.60
130.16

9.49 
23.05 
36.61 
50.17 
63.72 
77.28 
90.84 

104.40 
117.96 
131.51 

10.85 
24.40 
37.96 
51.52 
65.08 
78.64 
92.20 

105.75 
119.31 
132.87 

12.20 
25.76 
39.32 
52.88 
66.44 
79.99 
93.55 

107.11 
120.67 
134.23 

 
 

J  ft -lbf (Extracted from BS350 Part 2) 1 J = 0.737563 ft -lbf 

J 0 1 2 3 4 5 6 7 8 9 
 ft - lbf 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

-
7.376

14.751
22.127
29.503
36.878
44.254
51.629
59.005
66.381
73.756

0.738
8.113

15.489
22.864
30.240
37.616
44.991
52.367
59.743
67.118

1.475
8.851

16.226
23.602
30.978
38.353
45.729
53.105
60.480
67.856

2.213
9.588

16.964
24.340
31.715
39.091
46.466
53.842
61.218
68.593

2.950
10.326
17.702
25.077
32.453
39.828
47.204
54.580
61.955
69.331

3.688
11.063
18.439
25.815
33.190
40.566
47.942
55.317
62.693
70.068

4.425
11.801
19.177
26.552
33.928
41.304
48.679
56.055
63.430
70.806

5.163 
12.539 
19.914 
27.290 
34.665 
42.041 
49.417 
56.792 
64.168 
71.544 

5.901 
13.276 
20.652 
28.027 
35.403 
42.779 
50.154 
57.530 
64.906 
72.281 

6.638 
14.014 
21.389 
28.765 
36.141 
43.516 
50.892 
58.267 
65.643 
73.019 

 
 
 
 
 
 
 
 
 
 

Conversions for Tensile Stress Conversions for Impact Energy
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Brinell hardness 
10mm ball 3000kg load Rockwell hardness Vickers 

Hardness 
(DPH) Standard 

ball 
Tungsten 
carbide 

ball 
B-scale C-scale 

Shore 
hardness 

Tensile 
Strength 

MPa 
(approx.) 

940 - - - 68.0 97 - 
920 - - - 67.5 96 - 
900 - - - 67.0 95 - 
880 - 767 - 66.4 93 - 
860 - 757 - 65.9 92 - 
840 - 745 - 65.3 91 -
820 - 733 - 64.7 90 - 
800 - 722 - 64.0 88 - 
780 - 710 - 63.3 87 - 
760 - 698 - 62.5 86 - 
740 - 684 - 61.8 84 -
720 - 670 - 61.0 83 - 
700 - 656 - 60.1 81 - 
690 - 647 - 59.7 - - 
680 - 638 - 59.2 80 - 
670 - 630 - 58.8 - -
660 - 620 - 58.3 79 - 
650 - 611 - 57.8 - - 
640 - 601 - 57.3 77 - 
630 - 591 - 56.8 - - 
620 - 582 - 56.3 75 -
610 - 573 - 55.7 - - 
600 - 564 - 55.2 74 - 
590 - 554 - 54.7 - 2095 
580 - 545 - 54.1 72 2020 
570 - 535 - 53.6 - 1981
560 - 525 - 53.0 71 1952 
550 505 517 - 52.3 - 1912 
540 496 507 - 51.7 69 1863 
530 488 497 - 51.1 - 1824 
520 480 488 - 50.5 67 1795
510 473 479 - 49.8 - 1755 
500 465 471 - 49.1 66 1706 
490 456 460 - 48.4 - 1657 
480 448 452 - 47.7 64 1618 
470 441 442 - 46.9 - 1569
460 433 433 - 46.1 62 1530 
450 425 425 - 45.3 - 1500 
440 415 415 - 44.5 59 1461 
430 405 405 - 43.6 - 1412 
420 397 397 - 42.7 57 1373 

 
Note: These conversions are excerpted from the relevant JIS and ASTM standards, which are based on 

the data of carbon steels. Therefore, weld metals may exhibit different conversions more or less 
particularly in the case of alloyed weld metals with higher hardness.  

 

 
 
 
 

 
 

Brinell hardness 
10mm ball 3000kg load Rockwell hardness Vickers 

Hardness 
(DPH) Standard 

ball 
Tungsten 
carbide 

ball 
B-scale C-scale 

Shore 
hardness 

Tensile 
Strength 

MPa 
(approx.) 

410 388 388 - 41.8 - 1334 
400 379 379 - 40.8 55 1285 
390 369 369 - 39.8 - 1245 
380 360 360 (110.0) 38.8 52 1206 
370 350 350 - 37.7 - 1177 
360 341 341 (109.0) 36.6 50 1128 
350 331 331 - 35.5 - 1098 
340 322 322 (108.0) 34.4 47 1069 
330 313 313 - 33.3 - 1030 
320 303 303 (107.0) 32.2 45 1010 
310 294 294 - 31.0 -  981 
300 284 284 (105.5) 29.8 42  951 
295 280 280 - 29.2 -  941 
290 275 275 (104.5) 28.5 41  922 
285 270 270 - 27.8 -  902 
280 265 265 (103.5) 27.1 40  892 
275 261 261 - 26.4 -  873 
270 256 256 (102.0) 25.6 38  853 
265 252 252 - 24.8 -  843 
260 247 247 (101.0) 24.0 37  824 
255 243 243 - 23.1 -  804 
250 238 238 99.5 22.2 36  794 
245 233 233 - 21.3 -  775 
240 228 228 98.1 20.3 34  765 
230 219 219 96.7 (18.0) 33  736 
220 209 209 95.0 (15.7) 32  696 
210 200 200 93.4 (13.4) 30  667 
200 190 190 91.5 (11.0) 29  637 
190 181 181 89.5 (8.5) 28  608 
180 171 171 87.1 (6.0) 26  579 
170 162 162 85.0 (3.0) 25  549 
160 152 152 81.7 (0.0) 24  520 
150 143 143 78.7 - 22  490 
140 133 133 75.0 - 21  451 
130 124 124 71.2 - 20  431 
120 114 114 66.7 - -  392 
110 105 105 62.3 - - - 
100 95 95 56.2 - - - 
95 90 90 52.0 - - - 
90 86 86 48.0 - - - 
85 81 81 41.0 - - - 

 

Conversions for Hardness Conversions for Hardness
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Note: The F-No. grouping and A-No. classification of welding consumables shown below are excerpted 

from ASME Sec. IX 2001 Edition and 2003 Addenda. The F No. and A No. of KOBELCO products 
are shown in the “List of Welding Consumables” listed at pages from 10 to 21. 

 
█ F-No. grouping of welding consumables for steels and steel alloys 

F No. ASME Specification No. AWS Classification No. 

1 SFA-5.1, SFA-5.5 EXX20, EXX22, EXX24, EXX27, EXX28 

1 SFA-5.4 EXX25, EXX26 
2 SFA-5.1, SFA-5.5 EXX12, EXX13, EXX14, EXX19 
3 SFA-5.1, SFA-5.5 EXX10, EXX11 
4 SFA-5.1, SFA-5.5 EXX15, EXX16, EXX18, EXX48 
4 SFA-5.4 (Other than austenitic and duplex) EXX15, EXX16, EXX17 
5 SFA-5.4 (Austenitic and duplex) EXX15, EXX16, EXX17 
6 SFA-5.2 All classifications 
6 SFA-5.9 All classifications 
6 SFA-5.17 All classifications 
6 SFA-5.18 All classifications 
6 SFA-5.20 All classifications 
6 SFA-5.22 All classifications 
6 SFA-5.23 All classifications 
6 SFA-5.25 All classifications 
6 SFA-5.26 All classifications 
6 SFA-5.28 All classifications 
6 SFA-5.29 All classifications 
6 SFA-5.30 INMs-X, IN5XX, IN3XX 

 
█ F-No. grouping of welding consumables for nickel and nickel alloys 

F No. ASME Specification No. AWS Classification No. 

41 SFA-5.11 ENi-1 

41 SFA-5.14 ERNi-1 
41 SFA-5.30 IN61 
42 SFA-5.11 ENiCu7 
42 SFA-5.14 ERNiCu7, ERNiCu-8 

 

 
 
 

Continued 

F No. ASME specification AWS classification 

42 SFA-5.30 IN60 

43 SFA-5.11 

ENiCrFe-1, ENiCrFe-2, ENiCrFe-3, ENiCrFe-4, 
ENiCrFe-7, ENiCrFe-9, ENiCrFe-10, ENiCrCoMo-1, 
ENiCrMo-2, ENiCrMo-3, ENiCrMo-4, ENiCrMo-5, 
ENiCrMo-6, ENiCrMo-7, ENiCrMo-10, ENiCrMo-12, 
ENiCrMo-13, ENiCrMo-14 

43 SFA-5.14 

ERNiCr-3, ERNiCr-4, ERNiCr-6, ERNiCrFe-5, 
ERNiCrFe-6, ERNiCrFe-7, ERNiCrFe-8, 
ERNiCrFe-11, ERNiCrCoMo-1, ERNiCrMo-2, 
ERNiCrMo-3, ERNiCrMo-4, ERNiCrMo-7, 
ERNiCrMo-10, ERNiCrMo-13, ERNiCrMo-14, 
ERNiCrWMo-1, ERNiMo-1, 

43 SFA-5.30 IN82, IN62, IN6A, IN52 
44 SFA-5.11 ENiMo-1, ENiMo-3, ENiMo-7, ENiMo-8, 
44 SFA-5.11 ENiMo-9, ENiMo-10 

44 SFA-5.14 ERNiMo-2, ERNiMo-3, ERNiMo-7, ERNiMo-8, 
ERNiMo-9, ERNiMo-10, 

45 SFA-5.11 ENiCrMo-1, ENiCrMo-9, ENiCrMo-11, 

45 SFA-5.14 ERNiCrMo-1, ERNiFeCr-1, ERNiCrMo-8, 
ERNiCrMo-9, ERNiCrMo-11, 

 
█ A-No. classification of welding consumables 

Chemical composition of weld deposit (%) 
A No. Types of weld 

deposit C Cr Mo Ni Mn Si 

1 Mild steel ≦0.20 - - - ≦1.60 ≦1.00 
2 C-Mo ≦0.15 ≦0.50 0.40-0.65 - ≦1.60 ≦1.00 
3 Cr (0.4-2%)-Mo ≦0.15 0.40-2.00 0.40-0.65 - ≦1.60 ≦1.00 
4 Cr (2-6%)-Mo ≦0.15 2.00-6.00 0.40-1.50 - ≦1.60 ≦2.00 
5 Cr (6-10.5%)-Mo ≦0.15 6.00-10.50 0.40-1.50 - ≦1.20 ≦2.00 
6 Cr-martensitic ≦0.15 11.00-15.00 ≦0.70 - ≦2.00 ≦1.00 
7 Cr-ferritic ≦0.15 11.00-30.00 ≦1.00 - ≦1.00 ≦3.00 
8 Cr-Ni ≦0.15 14.50-30.00 ≦4.00 7.50-15.00 ≦2.50 ≦1.00 
9 Cr-Ni ≦0.30 19.00-30.00 ≦6.00 15.00-37.00 ≦2.50 ≦1.00 

10 Ni up to 4% ≦0.15 - ≦0.55 0.80-4.00 ≦1.70 ≦1.00 
11 Mn-Mo ≦0.17 - 0.25-0.75 ≦0.85 1.25-2.25 ≦1.00 
12 Ni-Cr-Mo ≦0.15 ≦1.50 0.25-0.80 1.25-2.80 0.75-2.25 ≦1.00 

 

F-No. Grouping and A-No. Classification of Welding Consumables per ASME Sec. IX
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Carbon Steel Electrodes for Shielded Metal Arc Welding 
 
█ Classification system 
 
E  ①   ②  －  ③   ④   ⑤     〔Ex.〕E60 10     E70 16-1 H8 R 
 
E：Designates covered electrodes 
①：All-weld metal tensile strength and related requirements 

 Tensile strength (1) Yield strength（0.2％OS）(1)

Classification 
ksi MPa ksi MPa 

10 60 414 48 331 
11 60 414 48 331 
12 60 414 48 331 
13 60 414 48 331 
18 60 414 48 331 
19 60 414 48 331 
20 60 414 48 331 
22(5) 60 414 Not specified 

E 60 

27 60 414 48 331 
14 70 482 58 399 
15 70 482 58 399 
16 70 482 58 399 
18 70 482 58 399 
24 70 482 58 399 
27 70 482 58 399 
28 70 482 58 399 
48 70 482 58 399 

E 70(6) 

18M(4) Note (2) 482 53～72(3) 365～496(3) 

 Note:(1) Single values are minimum 
            (2) Nominal 70ksi (482MPa) 
            (3) For 3/32in.(2.4mm) electrodes, the maximum yield point is 77ksi (531MPa) 
            (4) For mostly military applications 
            (5) Only for single pass welding 

    (6) Chemical composition requirements are specified for E70XX weld metal. 

 
 
 
 
 
② Welding position, type of covering, and related requirements 

Impact value 
（2V Charpy） 

Three out of five specimens (3)Classifi- 
cation 

Min.  
elong- 
ation 

2” 
(50.8mm)

% 
Temp.
F(C)

Min. 
average
ft-lb(J)

Min. 
each 

ft-lb(J)

Type of covering 
Welding 
position 

 (1) 

Type 
of 

curren
t  

(2) 

10 22 High cellulose sodium DC(+) 

11 22 
-20(-29) 20(27) 15(20)

High cellulose potassium
F, V, OH, H 

AC or DC(+) 

12 17 High titania sodium AC or DC(−) 

13 17 
Not specified 

High titania potassium 
F, V, OH, H 

AC or DC() 

18 22 -20(-29) 20(27) 15(20) Low hydrogen 
potassium, iron powder F, V, OH, H AC or DC(+) 

19 22 0(-18) 20(27) 15(20) Iron oxide titania F, V, OH, H AC or DC() 

20 22 H-Fil, F AC or DC(−) 
AC or DC() 

22 Not specified
Not specified High iron oxide 

F, H AC or DC(−) 

E 60 

27 22 -20(-29) 20(27) 15(20) High iron oxide, iron 
power H-Fil, F AC or DC(−) 

AC or DC() 

14 17 Not specified Iron power, titania F, V, OH, H AC or DC() 

15 22 Low hydrogen sodium DC(+) 

16 22 Low hydrogen potassium
F, V, OH, H 

AC or DC(+) 

18 22 

-20(-29) 20(27) 15(20)
Low hydrogen 
potassium, iron powder F, V, OH, H AC or DC(+) 

24 17 Not specified Iron powder, titania H-Fil, F AC or DC() 

27 22 -20(-29) 20(27) 15(20) High iron oxide, iron 
power H-Fil, F AC or DC(−) 

AC or DC() 

28 22 0(-18) 20(27) 15(20) H-Fil, F AC or DC(+) 

48 22 -20(-29) 20(27) 15(20)
Low hydrogen 
potassium, iron powder F,OH,H,V-down AC or DC(+) 

All five specimens (4) 

E 70 

18M 24 
-20(-29) 50(67) 40(54)

Low hydrogen, iron 
powder F, V, OH, H DC(+) 

 Note:(1) Welding position:  F: Flat, H: Horizontal, H-Fil: Horizontal fillet, V-down: Vertical down 
                           V: Vertical, OH: Overhead (V and OH are applicable for 5/32” (4.0mm) or smaller 

electrodes as to E7014, E7015, E7016, E7018, E7018M, and for 3/16” (4.8mm) 
electrodes as to the other types of electrodes) 

(2) Type of current:  DC(−)：DC-EN, DC(+)：DC-EP, DC()：DC-EP or DC-EN 
(3) Among the five specimens, the highest and lowest values shall be discarded in computing the average value. 

Two of the three remaining values shall be 20ft-lb (27J) or higher. 
(4) All five values obtained shall be used in computing the average. Four of the five values shall be 50ft-lb (67J) 

or higher. 
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③ Specification for low temperature impact value (Option) 
 

  Impact value（2V Charpy） 
Three out of five specimens 

Classification Additional 
Designation Temp. 

F(C) 

Average, 
Min. 

ft-lb(J) 

Each value, 
Min. 

ft-lb(J) 
E 7016 
E 7018 -50 (-46) 20 (27) 15 (20) 

E 7024 
1 

0 (-18) 20 (27) 15 (20) 
 
④ Specification for diffusible hydrogen（Option） 
 

Diffusible hydrogen content, Average Classification Additional 
Designation ml(H2)/100g deposited metal, Max 

E 7018M None 4.0 
E 7015 
E 7016 
E 7018 
E 7028 
E 7048 

H16, H8, or H4 16.0, 8.0, or 4.0, respectively 

 
 
⑤ Specification for absorbed moisture (Option) 
 

Limit of moisture content (wt%), Max Electrode 
designation As-received 

or conditioned As-exposed 

E 7015 
E 7016 
E 7016-1 
E 7018 
E 7018-1 
E 7028 
E 7048 

- 0.6 Not specified 

E 7015 
E 7016 
E 7016-1 
E 7018 
E 7018-1 
E 7028 
E 7048 

R 0.3 0.4 

E 7018M - 0.1 0.4 

 
 
 

 
 
 
 
Low-Alloy Steel Electrodes for Shielded Metal Arc Welding 
 
█ Classification system 
 
E  ①   ②  －  ③     〔Ex.〕E 70 16 – A1  E 100 18 – D2 
 
E：Designates covered electrodes 
①：All-weld-metal tensile strength and 
    related requirements(1) 

②：Type of covering, welding position, and related 
    requirements 

TS, Min Class. Type of covering Welding 
position 

Type of 
current Class. 

ksi MPa

El., Min
 (%) 

IV, Min. (2) 
ft-lb (J) 10 High cellulose sodium DC(+) 

11 High cellulose potassium
F, V, OH, H 

AC or DC(+) 
70 70

75
480
520 13 High-titania potassium F, V, OH, H AC or DC() 

15 Low-hydrogen sodium DC(+) 
16 Low-hydrogen potassium

F, V, OH, H 
AC or DC(+) 

18 Low-hydrogen potassium, 
iron powder F, V, OH, H AC or DC(+) 

80 
90 

100 
110 
120 

80
90

100
110
120

550
620
690
760
830

13-25 
according 
to class.

Av. 20 (27)
Each 15 (20) 

at specific 
temperature 

depending on 
classification

H-Fil AC or DC(–) 
Note (1) PWHT is specified depending on classification.
     (2) Not specified for EXXX-A1, -BX, -BXL, and -G

20 High-iron oxide 
F AC or DC() 

   H-Fil AC or DC(–) 
   

27 High-iron oxide,  
iron powder F AC or DC() 

   Note: 1. Welding position:  F: Flat, V: Vertical, OH: Overhead, 
H-Fil: Horizontal fillet 

2. Type of current:    DC(+): DC-EP, DC(−): DC-EN,  
DC():DC-EP or DC-EN 

 
 

③ Chemical composition of all-weld metal 
Chemical composition (％) Class. 

C Mn Si P S Ni Cr Mo Others 
Electrodes for C-Mo steel 

E 7010 
E 7011 
E 7020 

0.60 0.40 

E 7015 
E 7016 

0.90 0.60 

E 7018 0.90 0.80 
E 7027 

A1 0.12 

1.00 0.40 

0.03 0.03 - - 0.40- 
0.65 - 

Note: Single values are maximum.                                                              (Continued) 
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Chemical composition (%) Class. 
C Mn Si P S Ni Cr Mo Others

Electrodes for Cr-Mo steel 
E 8016 0.60 
E 8018 

B1 0.05- 
0.12 0.90 

0.80 
0.03 0.03 - 0.40- 

0.65 
0.40- 
0.65 - 

E 8016 0.60 
E 8018 

B2 0.05- 
0.12 0.90 

0.80 
0.03 0.03 - 1.00- 

1.50 
0.40- 
0.65 - 

E 7015 1.00 
E 7016 0.60 
E 7018 

B2L 0.05 0.90 
0.80 

0.03 0.03 - 1.00- 
1.50 

0.40- 
0.65 - 

E 9015 1.00 
E 9016 0.60 
E 9018 

B3 0.05- 
0.12 0.90 

0.80 
0.03 0.03 - 2.00- 

2.50 
0.90- 
1.20 - 

E 8015 1.00 
E 8018 

B3L 0.05 0.90 
0.80 

0.03 0.03 - 2.00- 
2.50 

0.90- 
1.20 

- 

E 8015 B4L 0.05 0.90 1.00 0.03 0.03 - 1.75- 
2.25 

0.40- 
0.65 

- 

E 8016 B5 0.07- 
0.15 

0.40- 
0.70 

0.30- 
0.60 

0.03 0.03 - 0.40- 
0.60 

1.00- 
1.25 

V: 
0.05 

E 8015 
E 8016 
E 8018 

B6 0.05- 
0.10 

1.0 0.90 0.03 0.03 0.40 4.0- 
6.0 

0.45- 
0.65 

- 

E 8015 
E 8016 
E 8018 

B6L 0.05 1.0 0.90 0.03 0.03 0.40 4.0- 
6.0 

0.45- 
0.65 

- 

E 8015 
E 8016 
E 8018 

B7 0.05- 
0.10 

1.0 0.90 0.03 0.03 0.40 6.0- 
8.0 

0.45- 
0.65 

- 

E 8015 
E 8016 
E 8018 

B7L 0.05 1.0 0.90 0.03 0.03 0.40 6.0- 
8.0 

0.45- 
0.65 

- 

E 8015 
E 8016 
E 8018 

B8 0.05- 
0.10 

1.0 0.90 0.03 0.03 0.40 8.0- 
10.5 

0.85- 
1.20 

- 

E 8015 
E 8016 
E 8018 

B8L 0.05 1.0 0.90 0.03 0.03 0.40 8.0- 
10.5 

0.85- 
1.20 

- 

E 9015 

E 9016 

E 9018 

B9(1) 0.08- 
0.13 

1.20 0.30 0.01 0.01 0.80 8.0- 
10.5 

0.85- 
1.20 

V: 0.15- 
0.30 

Cu: 0.25
Al: 0.04 
Nb(Cb):

0.02- 
0.10 

N:0.02- 
0.07 

Note: Single values are maximum. (1) Mn+Ni shall be 1.50% Max.                                  (Continued) 

 
 
 
 

Chemical composition (%) Class. 
C Mn Si P S Ni Cr Mo Others 

Electrodes for Ni steel 
E 8016 0.60 
E 8018 

C1 0.12 1.25 
0.80 

0.03 0.03 2.00- 
2.75 

- - - 

E 7015 
E 7016 
E 7018 

C1L 0.05 1.25 0.50 0.03 0.03 2.00- 
2.75 

- - - 

E 8016 0.60 
E 8018 

C2 0.12 1.25 
0.80 

0.03 0.03 3.00- 
3.75 

- - - 

E 7015 
E 7016 
E 7018 

C2L 0.05 1.25 0.50 0.03 0.03 3.00- 
3.75 

- - - 

E 8016 
E 8018 

C3 0.12 0.40- 
1.25 

0.80 0.03 0.03 0.80- 
1.10 

0.15 0.35 V: 0.05 

E 7018 C3L 0.08 0.40- 
1.40 

0.50 0.03 0.03 0.80- 
1.10 

0.15 0.35 V: 0.05 

E 8016 0.60 
E 8018 

C4 0.10 1.25 
0.80 

0.03 0.03 1.10- 
2.00 

- - - 

E 9015 C5L 0.05 0.40- 
1.00 

0.50 0.03 0.03 6.00- 
7.25 

- - - 

Electrodes for Ni-Mo steel 

E 8018 NM1 0.10 0.80- 
1.25 

0.60 0.02 0.02 0.80- 
1.10 

0.10 0.40- 
0.65 

V: 0.02 
Cu: 0.10 
Al: 0.05 

Electrodes for Mn-Mo steel  
E 8018 
E 9018 

0.80 

E 9015 
D1 0.12 1.00- 

1.75 
0.60 

0.03 0.03 0.90 - 
0.25- 
0.45 

- 

E10015 
E10016 

0.60 

E10018 
D2 0.15 1.65- 

2.00 
0.80 

0.03 0.03 0.90 - 
0.25- 
0.45 

- 

E 8016 0.60 
E 8018 
E 9018 

D3 0.12 1.00- 
1.80 0.80 

0.03 0.03 0.90 - 
0.40- 
0.65 

- 

Note: Single values are maximum.                                                              (Continued)             
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Chemical composition (%) Class. 
C Mn Si P S Ni Cr Mo Others

Electrodes for general low-alloy steel 

EXX 10 - ≧1.00 ≧0.80 - - ≧0.50 ≧0.30 ≧0.20 V≧0.10
Cu≧0.20

EXX 11 - ≧1.00 ≧0.80 - - ≧0.50 ≧0.30 ≧0.20 V≧0.10
Cu≧0.20

EXX 13 - ≧1.00 ≧0.80 - - ≧0.50 ≧0.30 ≧0.20 V≧0.10
Cu≧0.20

EXX 15 - ≧1.00 ≧0.80 - - ≧0.50 ≧0.30 ≧0.20 V≧0.10
Cu≧0.20

EXX 16 - ≧1.00 ≧0.80 - - ≧0.50 ≧0.30 ≧0.20 V≧0.10
Cu≧0.20

EXX 18 - ≧1.00 ≧0.80 - - ≧0.50 ≧0.30 ≧0.20 V≧0.10
Cu≧0.20

E 7020 - ≧1.00 ≧0.80 - - ≧0.50 ≧0.30 ≧0.20 V≧0.10
Cu≧0.20

E 7027 

G(1) 

- ≧1.00 ≧0.80 - - ≧0.50 ≧0.30 ≧0.20 V≧0.10
Cu≧0.20

Military-similar Electrodes 

E 9018 0.10 0.60- 
1.25 

0.80 0.030 0.030 1.40- 
1.80 

0.15 0.35 V: 0.05

E 10018 0.10 0.75- 
1.70 

0.60 0.030 0.030 1.40- 
2.10 

0.35 0.25- 
0.50 V: 0.05

E 11018 0.10 1.30- 
1.80 

0.60 0.030 0.030 1.25- 
2.50 

0.40 0.25- 
0.50 V: 0.05

E 12018 

M 

0.10 1.30- 
2.25 

0.60 0.030 0.030 1.75- 
2.50 

0.30- 
1.50 

0.30- 
0.55 V: 0.05

E 12018 M1 0.10 0.80- 
1.60 

0.65 0.015 0.012 3.00- 
3.80 

0.65 0.20- 
0.30 V: 0.05

Electrodes for pipeline 
E 7010 
E 8010 

P1 0.20 1.20 0.60 0.03 0.03 1.00 0.30 0.50 V: 0.10

Electrodes for weathering steel 

E7018 W1 0.12 0.40- 
0.70 

0.40- 
0.70 

0.025 0.025 0.20- 
0.40 

0.15- 
0.30 

- 
V: 0.08

Cu: 0.30-
   0.60

E8018 W2 0.12 0.50- 
1.30 

0.35- 
0.80 

0.03 0.03 0.40- 
0.80 

0.45- 
0.70 

- Cu: 0.30-
   0.75

Note: Single values are maximum. 
     (1) The “G” group shall have the minimum of at least one of the elements listed in this table. 
        The letters “XX” stand for various tensile strength levels of weld metal. 
 
 
 
 

 
 
 
 
Stainless Steel Electrodes for Shielded Metal Arc Welding 
 
█ Classification system 
 
E    ①     ②       
                   〔Ex.〕E 308 – 15   E 309 L – 16 
 
E: Designates covered electrodes 
①: All-weld metal chemical composition and related requirements 

Chemical composition of all-weld metal（%）(1) (2) 

Mechanical 
properties  

of all-weld metal 
(As-welded) 

TS, Min. 

Class. 

C Cr Ni Mo Nb(Cb)
+Ta Mn Si P S N Cu ksi MPa 

El., 
Min. 
(%) 

E209 0.06 20.5-24.0 9.5-12.0 1.5-3.0 - 4.0-7.0 1.00 0.04 0.03 0.10-0.30 0.75 100 690 15 
E219 0.06 19.0-21.5 5.5-7.0 0.75 - 8.0-10.0 1.00 0.04 0.03 0.10-0.30 0.75 90 620 15 
E240 0.06 17.0-19.0 4.0-6.0 0.75 - 10.5-13.5 1.00 0.04 0.03 0.10-0.30 0.75 100 690 15 
E307 0.04-0.14 18.0-21.5 9.0-10.7 0.5-1.5 - 3.30-4.75 1.00 0.04 0.03 - 0.75 85 590 30 
E308 0.08 18.0-21.0 9.0-11.0 0.75 - 0.5-2.5 1.00 0.04 0.03 - 0.75 80 550 35 
E308H 0.04-0.08 18.0-21.0 9.0-11.0 0.75 - 0.5-2.5 1.00 0.04 0.03 - 0.75 80 550 35 
E308L 0.04 18.0-21.0 9.0-11.0 0.75 - 0.5-2.5 1.00 0.04 0.03 - 0.75 75 520 35 
E308Mo 0.08 18.0-21.0 9.0-12.0 2.0-3.0 - 0.5-2.5 1.00 0.04 0.03 - 0.75 80 550 35 
E308LMo 0.04 18.0-21.0 9.0-12.0 2.0-3.0 - 0.5-2.5 1.00 0.04 0.03 - 0.75 75 520 35 
E309 0.15 22.0-25.0 12.0-14.0 0.75 - 0.5-2.5 1.00 0.04 0.03 - 0.75 80 550 30 
E309H 0.04-0.15 22.0-25.0 12.0-14.0 0.75 - 0.5-2.5 1.00 0.04 0.03 - 0.75 80 550 30 
E309L 0.04 22.0-25.0 12.0-14.0 0.75 - 0.5-2.5 1.00 0.04 0.03 - 0.75 75 520 30 
E309Nb 0.12 22.0-25.0 12.0-14.0 0.75 0.70-1.00 0.5-2.5 1.00 0.04 0.03 - 0.75 80 550 30 
E309Mo 0.12 22.0-25.0 12.0-14.0 2.0-3.0 - 0.5-2.5 1.00 0.04 0.03 - 0.75 80 550 30 
E309LMo 0.04 22.0-25.0 12.0-14.0 2.0-3.0 - 0.5-2.5 1.00 0.04 0.03 - 0.75 75 520 30 
E310 0.08-0.20 25.0-28.0 20.0-22.5 0.75 - 1.0-2.5 0.75 0.03 0.03 - 0.75 80 550 30 
E310H 0.35-0.45 25.0-28.0 20.0-22.5 0.75 - 1.0-2.5 0.75 0.03 0.03 - 0.75 90 620 10 
E310Nb 0.12 25.0-28.0 20.0-22.0 0.75 0.70-1.00 1.0-2.5 0.75 0.03 0.03 - 0.75 80 550 25 
E310Mo 0.12 25.0-28.0 20.0-22.0 2.0-3.0 - 1.0-2.5 0.75 0.03 0.03 - 0.75 80 550 30 
E312 0.15 28.0-32.0 8.0-10.5 0.75 - 0.5-2.5 1.00 0.04 0.03 - 0.75 95 660 22 
E316 0.08 17.0-20.0 11.0-14.0 2.0-3.0 - 0.5-2.5 1.00 0.04 0.03 - 0.75 75 520 30 
E316H 0.04-0.08 17.0-20.0 11.0-14.0 2.0-3.0 - 0.5-2.5 1.00 0.04 0.03 - 0.75 75 520 30 
E316L 0.04 17.0-20.0 11.0-14.0 2.0-3.0 - 0.5-2.5 1.00 0.04 0.03 - 0.75 70 490 30 
E316LMn 0.04 18.0-21.0 15.0-18.0 2.5-3.5 - 5.0-8.0 0.90 0.04 0.03 0.10-0.25 0.75 80 550 20 
E317 0.08 18.0-21.0 12.0-14.0 3.0-4.0 - 0.5-2.5 1.00 0.04 0.03 - 0.75 80 550 30 
E317L 0.04 18.0-21.0 12.0-14.0 3.0-4.0 - 0.5-2.5 1.00 0.04 0.03 - 0.75 75 520 30 
E318 0.08 17.0-20.0 11.0-14.0 2.0-3.0 6xC-1.00 0.5-2.5 1.00 0.04 0.03 - 0.75 80 550 25 
E320 0.07 19.0-21.0 32.0-36.0 2.0-3.0 8xC-1.00 0.5-2.5 0.60 0.04 0.03 - 3.0-4.0 80 550 30 
E320LR 0.03 19.0-21.0 32.0-36.0 2.0-3.0 8xC-0.40 1.50-2.50 0.30 0.020 0.015 - 3.0-4.0 75 520 30 
E330 0.18-0.25 14.0-17.0 33.0-37.0 0.75 - 1.0-2.5 1.00 0.04 0.03 - 0.75 75 520 25 
E330H 0.35-0.45 14.0-17.0 33.0-37.0 0.75 - 1.0-2.5 1.00 0.04 0.03 - 0.75 90 620 10 
E347 0.08 18.0-21.0 9.0-11.0 0.75 8xC-1.00 0.5-2.5 1.00 0.04 0.03 - 0.75 75 520 30 
E349 0.13 18.0-21.0 8.0-10.0 0.35-0.65 0.75-1.20 0.5-2.5 1.00 0.04 0.03 - 0.75 100 690 25 
E383 0.03 26.5-29.0 30.0-33.0 3.2-4.2 - 0.5-2.5 0.90 0.02 0.02 - 0.6-1.5 75 520 30 
E385 0.03 19.5-21.5 24.0-26.0 4.2-5.2 - 1.0-2.5 0.70 0.03 0.02 - 1.2-2.0 75 520 30 

                                                            (Continued) 
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        Chemical composition of all-weld metal（%）(1) (2) 
Mechanical properties

of all-weld metal (3) 
TS, Min

Class. 

C Cr Ni Mo Nb(Cb) 
+Ta Mn Si P S Cu ksi MPa

El., 
Min.
(%)

PWHT

E409Nb 0.12 11.0-14.0 0.6 0.75 0.50-1.50 1.0 1.00 0.04 0.03 0.75 65 450 20 d 
E410 0.12 11.0-13.5 0.7 0.75 - 1.0 0.90 0.04 0.03 0.75 65 450 20 a 
E410NiMo 0.06 11.0-12.5 4.0-5.0 0.40-0.70 - 1.0 0.90 0.04 0.03 0.75 110 760 15 c 
E430 0.10 15.0-18.0 0.6 0.75 - 1.0 0.90 0.04 0.03 0.75 65 450 20 d 
E430Nb 0.10 15.0-18.0 0.6 0.75 0.50-1.50 1.0 1.00 0.04 0.03 0.75 65 450 20 d 
E630 0.05 16.00-16.75 4.5-5.0 0.75 0.15-0.30 0.25-0.75 0.75 0.04 0.03 3.25-4.00 135 930 7 e 
E16-8-2 0.10 14.5-16.5 7.5-9.5 1.0-2.0 - 0.5-2.5 0.60 0.03 0.03 0.75 80 550 35 None
 

       Chemical composition of all-weld metal（%）(1) (2) 
Mechanical properties

of all-weld metal (3)

TS, Min
Class. 

C Cr Ni Mo Nb(Cb) 
+Ta Mn Si P S N Cu Others ksi MPa

El., 
Min.
(%)

PWHT

E2209 0.04 
21.5- 
23.5 

8.5- 
10.5 

2.5- 
3.5 

- 
0.5- 
2.0 

0.90 0.04 0.03 0.08-
0.20

0.75 - 100 690 20 None

E2553 0.06 
24.0- 
27.0 

6.5- 
8.5 

2.9- 
3.9 

- 
0.5- 
1.5 

1.0 0.04 0.03 0.10-
0.25

1.5-
2.5

- 110 760 15 None

E2593 0.04 
24.0- 
27.0 

8.5- 
10.5 

2.9- 
3.9 

- 
0.5- 
1.5 

1.00 0.04 0.03 0.08-
0.25

1.5-
3.0

- 110 760 15 None

E2594 0.04 
24.0- 
27.0 

8.5- 
10.5 

3.5- 
4.5 

- 
0.5- 
2.0 

1.00 0.04 0.03 0.20-
0.30

0.75 - 110 760 15 None

E2595 0.04 
24.0- 
27.0 

8.5- 
10.5 

2.5- 
4.5 

- 2.5 1.2 0.03 0.025 0.20-
0.30

0.4-
1.5

W: 
0.4-1.0

110 760 15 None

E3155 0.10 
20.0- 
22.5 

19.0- 
21.0 

2.5- 
3.5 

0.75- 
1.25 

1.0- 
2.5 

1.00 0.04 0.03 - 0.75

Co: 
18.5-21.0

W: 
2.0-3.0

100 690 20 None

E33-31 0.03 
31.0- 
35.0 

30.0- 
32.0 

1.0- 
2.0 

- 
2.5- 
4.0 

0.9 0.02 0.01 0.3-
0.5

0.4-
0.8

- 105 720 25 None

Note: (1) Single values are maximum. 
     (2) The total of other elements, except iron, shall not present in excess of 0.5%. 
     (3) All-weld-metal mechanical properties are obtained after the following PWHT: 

a: Heat to 1350 to 1400°F (730 to 760°C), hold for one hour, furnace cool at a rate of 100°F (55°C) per hour 
to 600°F (315°C) and air cool to ambient.  

b: Heat to 1550 to 1600°F (840 to 870°C), hold for two hours, furnace cool at a rate not exceeding 100°F 
(55°C) per hour to 1100°F (595°C) and air cool to ambient.  

c: Heat to 1100 to 1150°F (595 to 620°C), hold for one hour, and air cool to ambient.  
d: Heat to 1400 to 1450°F (760 to 790°C), hold for two hours, furnace cool at a rate not exceeding 100°F 

(55°C) per hour to 1100°F (595°C) and air cool to ambient.  
e: Heat to 1875 to 1925°F (1025 to 1050°C), hold for one hour, and air cool to ambient, and then 

precipitation harden at 1135 to 1165°F (610 to 630°C), hold for four hours, and air cool to ambient.  
  
 

 
 
 
 
 

 ②: Type of current and welding position 

Classification 
suffix Type of current Welding position 

-15 DC-EP All positions 
-16 DC-EP or AC All positions 
-17 DC-EP or AC All positions 
-26 DC-EP or AC H、F 
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Nickel and Nickel Alloy Welding Electrodes for Shielded Metal Arc Welding 
 
█ Classification system 
 

E  ①  〔Ex.〕E NiCu-7 
E: Designates covered electrodes 
①: Chemical composition of all-weld metal 

Wt % (1) 
Class. 

C Mn Fe P S Si Cu Ni (2) Co Al Ti Cr Nb(Cb)
+Ta Mo V W 

ENi-1 0.10 0.75 0.75 0.03 0.02 1.25 0.25 ≧92.0 - 1.0 1.0-
4.0 - - - - - 

ENiCr-4 0.10 1.5 1.0 0.02 0.02 1.0 0.25 Bal - - - 48.0-
52.0

1.0-
2.5 - - - 

ENiCu-7 0.15 4.0 2.5 0.02 0.015 1.5 Bal 62.0- 
69.0 - 0.75 1.0 - - - - - 

ENiCrFe-1 0.08 3.5 11.0 0.03 0.015 0.75 0.50 ≧62.0 - - - 13.0-
17.0

1.5-
4.0 (4) - - - 

ENiCrFe-2 0.10 1.0- 
3.5 12.0 0.03 0.02 0.75 0.50 ≧62.0 (3) - - 13.0-

17.0
0.5-
3.0(4)

0.5-
2.5 - - 

ENiCrFe-3 0.10 5.0- 
9.5 10.0 0.03 0.015 1.0 0.50 ≧59.0 (3) - 1.0 13.0-

17.0
1.0-
2.5(4) - - - 

ENiCrFe-4 0.20 1.0- 
3.5 12.0 0.03 0.02 1.0 0.50 ≧60.0 - - - 13.0-

17.0
1.0-
3.5

1.0-
3.5 - - 

ENiCrFe-7(5) 0.05 5.0 7.0- 
12.0 0.03 0.015 0.75 0.50 Bal (3) 0.50 0.50 28.0-

31.5
1.0-
2.5 0.5 - - 

ENiCrFe-9 0.15 1.0- 
4.5 12.0 0.02 0.015 0.75 0.50 ≧55.0 - - - 12.0-

17.0
0.5-
3.0

2.5-
5.5 - 1.5 

ENiCrFe-10 0.20 1.0- 
3.5 12.0 0.02 0.015 0.75 0.50 ≧55.0 - - - 13.0-

17.0
1.0-
3.5

1.0-
3.5 - 1.5- 

3.5 

ENiCrFe-12 0.10- 
0.25 1.0 8.0- 

11.0 0.04 0.02 1.0 0.20 Bal 1.0 1.5-
2.2

0.10-
0.40

24.0-
26.0 - - - - 

ENiCrFeSi-1 0.05- 
0.20 2.5 21.0- 

25.0 0.04 0.03 2.5- 
3.0 0.30 Bal 1.0 0.30 - 26.0-

29.0 - - - - 

ENiMo-1 0.07 1.0 4.0- 
7.0 0.04 0.03 1.0 0.50 Bal 2.5 - - 1.0 - 26.0-

30.0 0.60 1.0 

ENiMo-3 0.12 1.0 4.0- 
7.0 0.04 0.03 1.0 0.50 Bal 2.5 - - 2.5-

5.5 - 23.0-
27.0 0.60 1.0 

ENiMo-7 0.02 1.75 2.25 0.04 0.03 0.2 0.50 Bal 1.0 - - 1.0 - 26.0-
30.0 - 1.0 

ENiMo-8 0.10 1.5 10.0 0.02 0.015 0.75 0.50 ≧60.0 - - - 0.5-
3.5 - 17.0-

20.0 - 2.0- 
4.0 

ENiMo-9 0.10 1.5 7.0 0.02 0.015 0.75 0.3- 
1.3 ≧62.0 - - - - - 18.0-

22.0 - 2.0- 
4.0 

ENiMo-10 0.02 2.0 1.0- 
3.0 0.04 0.03 0.2 0.50 Bal 3.0 - - 1.0-

3.0 - 27.0-
32.0 - 3.0 

ENiMo-11 0.02 2.5 2.0- 
5.0 0.04 0.03 0.2 0.5 Bal 1.0 0.1-

0.5 0.3 0.5-
1.5 0.5 26.0-

30.0 - - 

ENiCrMo-1 0.05 1.0- 
2.0 

18.0- 
21.0 0.04 0.03 1.0 1.5- 

2.5 Bal 2.5 - - 21.0-
23.5

1.75-
2.50

5.5-
7.5 - 1.0 

ENiCrMo-2 0.05- 
0.15 1.0 17.0- 

20.0 0.04 0.03 1.0 0.50 Bal 0.50-
2.50 - - 20.5-

23.0 - 8.0-
10.0 - 0.2- 

1.0 

ENiCrMo-3 0.10 1.0 7.0 0.03 0.02 0.75 0.50 ≧55.0 (3) - - 20.0-
23.0

3.15-
4.15

8.0-
10.0 - - 

ENiCrMo-4 0.02 1.0 4.0- 
7.0 0.04 0.03 0.2 0.50 Bal 2.5 - - 14.5-

16.5 - 15.0-
17.0 0.35 3.0- 

4.5 

ENiCrMo-5 0.10 1.0 4.0- 
7.0 0.04 0.03 1.0 0.50 Bal 2.5 - - 14.5-

16.5 - 15.0-
17.0 0.35 3.0- 

4.5 
(Continued) 

 

 
 
 
 
 
 
 

Wt % (1) 
Class. 

C Mn Fe P S Si Cu Ni (2) Co Al Ti Cr Nb(Cb)
+Ta Mo V W 

ENiCrMo-6 0.10 2.0-
4.0 10.0 0.03 0.02 1.0 0.50 ≧55.0 - - - 12.0-

17.0
0.5- 
2.0 

5.0- 
9.0 - 1.0- 

2.0 

ENiCrMo-7 0.015 1.5 3.0 0.04 0.03 0.2 0.50 Bal 2.0 - 0.70 14.0-
18.0 - 14.0- 

17.0 - 0.5 

ENiCrMo-9 0.02 1.0 18.0-
21.0 0.04 0.03 1.0 1.5-

2.5 Bal 5.0 - - 21.0-
23.5 0.5 6.0- 

8.0 - 1.5 

ENiCrMo-10 0.02 1.0 2.0-
6.0 0.03 0.015 0.2 0.50 Bal 2.5 - - 20.0-

22.5 - 12.5- 
14.5 0.35 2.5- 

3.5 

ENiCrMo-11 0.03 1.5 13.0-
17.0 0.04 0.02 1.0 1.0-

2.4 Bal 5.0 - - 28.0-
31.5

0.3- 
1.5 

4.0- 
6.0 - 

1.5- 
4.0 

ENiCrMo-12 0.03 2.2 5.0 0.03 0.02 0.7 0.50 Bal - - - 20.5-
22.5

1.0- 
2.8 

8.8- 
10.0 - - 

ENiCrMo-13 0.02 1.0 1.5 0.015 0.01 0.2 - Bal - - - 22.0-
24.0 - 15.0- 

16.5 - - 

ENiCrMo-14 0.02 1.0 5.0 0.02 0.02 0.25 0.50 Bal - - 0.25 19.0-
23.0 - 15.0- 

17.0 - 3.0- 
4.4 

ENiCrMo-17 0.020 0.5 3.0 0.030 0.015 0.2 1.3-
1.9 Bal 2.0 - - 22.0-

24.0 - 15.0- 
17.0 - - 

ENiCrMo-18 0.03 0.7 12.0-
15.0 0.03 0.02 0.6 0.3 Bal 1.0 0.5 - 19.0-

22.0 0.3 10.0- 
13.0 0.15 1.0- 

2.0 

ENiCrMo-19(6) 0.02 1.5 1.5 0.03 0.02 0.2 0.5 Bal 0.3 0.4 - 20.0-
23.0 - 19.0- 

21.0 - 0.3 

ENiCrCoMo 
-1 

0.05-
0.15

0.3-
2.5 5.0 0.03 0.015 0.75 0.50 Bal 9.0-

15.0 - - 21.0-
26.0 1.0 8.0- 

10.0 - - 

ENiCrWMo 
-1 

0.05-
0.10

0.3-
1.0 3.0 0.02 0.015 0.25-

0.75 0.50 Bal 5.0 0.50 0.10 20.0-
24.0 - 1.0- 

3.0 - 13.0- 
15.0 

Note: (1) Single values are maximum. The total of other elements shall not be in excess of 0.50%. 
(2) Includes incidental cobalt. 
(3) Cobalt—0.12 maximum, when specified. 
(4) Tantalum—0.30 maximum, when specified. 
(5) Boron is 0.005% maximum and Zr is 0.020% maximum when specified. 
(6) N = 0.02-0.15%. 

 
 
 
 
 
 

AWS A5.11-2005 
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Welding Electrodes and Rods for Cast Iron 
 
█ Classification system 
 
E  ①   〔Ex.〕E NiFe-CI 
 

E: Designates covered electrodes 
①: Chemical composition  

Chemical composition (%) (1) Class. 
C Mn Si P S Fe Ni (2) Mo Cu (3) Al Others

Chemical composition of all-weld metal 

ENi-CI 2.0 2.5 4.0 - 0.03 8.0 ≧85 - 2.5 1.0 1.0 

ENi-CI-A 2.0 2.5 4.0 - 0.03 8.0 ≧85 - 2.5 1.0- 
3.0 1.0 

ENiFe-CI 2.0 2.5 4.0 - 0.03 Bal 45- 
60 - 2.5 1.0 1.0 

ENiFe-CI-A 2.0 2.5 4.0 - 0.03 Bal 45- 
60 - 2.5 1.0- 

3.0 1.0 

ENiFeMn-CI 2.0 10- 
14 1.0 - 0.03 Bal 35- 

45 - 2.5 1.0 1.0 

ENiCu-A 0.35 
-0.55 2.3 0.75 - 0.025 3.0- 

6.0 
50- 
60 - 35- 

45 - 1.0 

ENiCu-B 0.35 
-0.55 2.3 0.75 - 0.025 3.0- 

6.0 
60- 
70 - 25- 

35 - 1.0 

ENiFeT3-CI 
(4) 2.0 3.0- 

5.0 1.0 - 0.03 Bal 45- 
60 - 2.5 1.0 1.0 

Chemical composition of core wire 

ESt 0.15 0.60 0.15 0.04 0.04 Bal - - - - - 

Note : (1) Single values are maximum. 
      (2) Nickel plus incidental cobalt. 
      (3) Copper plus incidental silver. 
      (4) No shielding gas shall be used for ENiFeT3-CI. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
A5.17: Carbon Steel Electrodes and Fluxes for Submerged Arc Welding 

 A5.23: Low Alloy Steel Electrodes and Fluxes for Submerged Arc Welding 
 
F  ①   ②   ③  －  ④    ⑤   －  ⑥   〔Ex.〕F 6 A 0 – E H14 
           F 9 A2 – EC M1 – M1 

 F: Designates fluxes 
①：All-weld metal tensile strength and related requirements (1)

③：Impact value of all-weld metal (1) 
A5.17 
A5.23 
Code 

TS 
(ksi) 

El., Min. 
(%) 

A5.17 
A5.23 
Code 

Temp. 
(F) 

IV, Min. 
(ft-lb) 

6 60-80 22 Z - 
7 70-95 22 0 0 
8 80-100 20 2 -20 
9 90-110 17 4 -40 
10 100-120 16 5 -50 
11 110-130 15 6 -60 
12 120-140 14 8 -80 

10 -100 Note (1) PWHT is specified depending on classification for 
        tension and impact testing. 15 -150 

Av. 20 
Each 15 

②: Heat treatment ④: Type of wire 
Code Designation  Code Designation  

A As-welded  E Solid wire  
P PWHT  EC Composite wire  

⑤: Chemical composition of wire  ⑥: Chemical composition of weld metal 
Code Type Code Type Code Type Code Type Code Type 

L8 
L8K 
L12 

Low 
Mn type

A1 
A2 
A3 
A3K 
A4 

Mo type

Ni1 
Ni1K
Ni2 
Ni3 
Ni4 
Ni5 

Ni type

A1 
A2 
A3 
A4 

Mo type 

Ni1 
Ni2 
Ni3 
Ni4 
Ni5 

Ni type 

M11K 
M12 
M12K 
M13K 
M14K 
M15K 

Medium
Mn type

H10K 
H11K 
H12K 
H14 

High 
Mn type

B1 
B2 
B2H 
B3 
B5 
B6 
B6H 
B8 
B9 

Cr-Mo 
type 

F1 
F2 
F3 
F4 
F5 
F6 
M2 
M3 
M4 
W 
G 

Other 
alloying 

type 

 1 
 G 

Weld metal chemical composition of 
composite wires 

 

B1 
B2 
B2H 
B3 
B4 
B5 
B6 
B6H 
B8 
B9 

 
 
 
 

Cr-Mo 
type 

F1 
F2 
F3 
F4 
F5 
F6 
M1 
M2 
M3 
M4 
M5 
M6 
W 
G 

Other 
alloying 

type 

 

AWS A5.15-1990 AWS A5.17-1997, A5.23-1997
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A5.18: Carbon Steel Electrodes and Rods for Gas Shielded Metal Arc Welding 
A5.28: Low-Alloy Steel Electrodes and Rods for Gas Shielded Metal Arc Welding 
 
█ Classification system 
 
ER (or E)  ①   ②  －  ③   ④   ⑤   
 

A5.18: 〔Ex.〕ER 70 S – 2, E 70 C – 3 M, E 70 C – 3 M H16 
A5.28:      ER 80 S – B2, E 80 C – B2 H16 

 
ER: Designates welding electrodes or rods. 
E:  Designates welding electrodes 
①: All-weld metal tensile strength and related requirements (1) ③: Chemical composition of wire or  

   all-weld metal (A 5.18) 
TS, Min. Class. Suffix Shielding 

gas 
Type

ER 70 S 2 
Code 

ksi MPa 

El., Min. 
(%) 

IV, (2) 
Min. 
(ft-lb) 

ER 70 S 3 
70 480 ER 70 S 4 

70 75  
(A5.28) 

515 
 (A5.28) ER 70 S 6 

ER 70 S 7 

CO2 

80 80 550 
ER 70 S G (2) 

E 70 C 3 
90 90 620 E 70 C 6 

75-80%Ar/
bal.CO2 
or CO2

 

E 70 C G 
100 100 690 

E 70 C GS (1) (2) 

Carbon 
steel 
type

10 110 760 

120 120 830 

14-24 
according to 
classification 

Average 20 
Each 15  

at specific 
temperature 

depending on 
classification 

Note (1) PWHT is specified depending on classification. 
     (2) Not required for Mo and Cr-Mo type filler wires. 

 

Note : (1) For single pass 
      (2) As agreed upon between 
         purchaser and supplier 

 

②: Type of wire ④: Type of shielding gas (A 5.18)  ⑤: Diffusible hydrogen (Option) 
(A 5.18) 

Code Designation 
 

Code Designation 
 

Code 
Diffusible hydrogen, 

ml/100g deposited metal
Max. 

S Solid wire  C CO2 
 H16 16.0 

C Composite wire  M 75-80%Ar-20-25%CO2
 H8 8.0 

     H4 4.0 

 

 
 
 
 
 
 

③: Chemical composition of wire or all-weld metal  (A 5.28) ④: Diffusible hydrogen (Option) (A 5.28) 

Class. Suffix Shielding gas Type 
Additional

Designation
Diffusible hydrogen 

ml/100g deposited metal, 
Max. 

ER 70 S A1 Argon/1-5%O2 
C-0.5Mo  

steel 
H16 16.0 

E 90 C D2 Argon/1-5%O2 
1.5Mn-0.5Mo 

steel H8 8.0 

H4 4.0 

H2 2.0 

ER 80 S 
ER 70 S 
E 70 C 
E 80 C 

B2 
B2L 
B2L 
B2 

Argon/1-5%O2
1.25Cr-0.5Mo 

steel 

ER 90 S 
ER 80 S 
E 80 C 
E 90 C 

B3 
B3L 
B3L 
B3 

Argon/1-5%O2
2.25Cr-1Mo 

steel 

ER 80 S B6 Argon/1-5%O2
5Cr-0.5Mo 

steel 

ER 80 S B8 Argon/1-5%O2
9Cr-1Mo 

steel 

ER 90 S B9 Argon/5%O2 
9Cr-1Mo-0.2V 

steel 
ER 80 S 
E 80 C 
ER 80 S 
E 70 C 
E 80 C 
ER 80 S 
E 80 C 

Ni1 
Ni1 
Ni2 
Ni2 
Ni2 
Ni3 
Ni3 

Argon/1-5%O2 Ni steel 

ER 80 S D2 CO2 

ER 90 S D2 Argon/1-5%O2

Mn-Mo  
steel 

ER 100 S 
ER 110 S 
ER 120 S 

1 
1 
1 

Argon/2%O2 
Other low alloy 

steels 

ER xx S 
E xx C 

G (1) (1) 

Not specified (2) 

 

 

  Note: (1) As agreed upon between purchaser and supplier 
 
 

AWS A5.18-2005, A5.28-2005 
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A5.20: Carbon Steel Electrodes for Flux Cored Arc Welding 
A5.29: Low Alloy Electrodes for Flux Cored Arc Welding 
 
█ Classification system 
 
A 5.20 : E  ①   ②  T –  ③   ④  – J HZ  〔Ex.〕 E 7  1  T – 1  M – J H8  
        
A 5.29 : E  ①   ②  T  ③  –   ⑤    ④  – J HZ 〔Ex.〕 E 8  1  T  1 – B2 M – J H8
        
E: Designates electrodes  T: Designates flux-cored electrodes 

①: All-weld metal tensile strength and related requirements(1)  ③: Performances 

TS  Suffix (1) Performances（Type of flux,, Polarity, Application） Code 
ksi MPa 

IV, Min. ft-lb (J) 
 1 MAG, Rutile type, Fillet welding（Multi-pass） 

6 60-80 410-550  2 MAG, Rutile type, Fillet welding (Single pass） 

7 70-90 480-620  3 Self-shielded, DC-EP, High welding speed 
8 80-100 550-690  4 Self-shielded, DC-EP, High deposition rate 

9 90-110 620-760  5 MAG, Lime type, High impact value, Good crack resistance

10 100-120 690-830  6 Self-shielded, DC-EP, High impact value 
11 110-130 760-900  7 Self-shielded, DC-EN, High deposition rate 

12 120-140 830-970 

Average 20 (27) 
Each 15 (20) 

at specific temperature 
depending on 
classification 

 8 Self-shielded, DC-EN, High deposition rate 

Note (1) PWHT is required depending on classification  9 MAG, Rutile type, DC-EP, Small size: for all positions 
   10 Self-shielded, DC-EN, High welding speed 

   ④: Shielding gas  11 Self-shielded, DC-EN, Good usability 

②: Welding position  Suffix Designation  12 MAG, Rutile type, DC-EP, High impact value 

Code Designation  M 75-80%Ar / Bal. CO2  13 Self-shielded, DC-EN, Root pass welding of pipes 

0 F, H-Fil  C CO2  14 Self-shielded, DC-EN, All positions, High welding speed 

1 All positions  None Self-shield  G Not specified, For multiple-pass welding 

    GS Not specified, For single-pass welding  

⑤: Chemical composition of all-weld metal (A 5.29)  Note: (1) A 5.29 designates 1、4、5、6、7、8、11 or G only. 

Suffix Type Suffix Type   

A1 C-Mo steel Ni1 〔Option〕 

Ni2 
Ni3 

Ni steel J： Satisfies the minimum Charpy impact value 27J at −40°C 
(A5.20) or at a test temperature of 11°C lower (A5.29) than the 
specified temperature 

HZ： Diffusible hydrogen 

 

D1 
D2 
D3 

Mn-Mo steel 

  

 
Suffix Diffusible hydrogen, Max. 

ml/100g deposited metal  

 H16 16.0  

 H8 8.0  

 H4 4.0  

 None (1) 8.0  

 Note (1) A 5.29 only  

B1 
B1L 
B2 
B2L 
B2H 
B3 
B3L 
B3H 
B6 
B6L 
B8 
B8L 

Cr-Mo steel 
K1 
K2 
K3 
K4 
K5 
K6 
K7 
K8 
K9 
W2 
G 

Other low-alloy 
steels 

 

 
 
 
Carbon and Low Alloy Steel Electrodes for Electrogas Welding 
 
█ Classification system 
 
EG  ①   ②       ③  〔Ex.〕 EG 6 0 T (or S) 1 

 
EG: Designates electrogas welding electrodes 
T:  Designates cored electrodes 
S:  Designates solid electrodes 

 
①: Tensile strength of all-weld metal ②: Impact value of all-weld metal 

Tensile strength Impact value（2V Charpy） 
Code 

ksi MPa 
Code 

Temp.F(C) ft-lb(J) 

6 60-80 420-550 Z Not specified 

7 70-95 490-650 0 0 (-18) 20 (27) 

8 80-100 550-690 

 

2 -20 (-29) 20 (27) 

③: Chemical composition 

Chemical composition of solid wire (%) (1) Class Suffix
C Mn S P Si Ni Mo Cu Ti Zr Al Others 

1 0.07-
0.19 

0.90-
1.40 0.035 0.025 0.30-

0.50 - - 0.35 - - - 0.50 

2 0.07 0.90-
1.40 0.035 0.025 0.40-

0.70 - - 0.35 0.05-
0.15

0.02- 
0.12 

0.05- 
0.15 0.50 

3 0.06-
0.15 

0.90-
1.40 0.035 0.025 0.45-

0.75 - - 0.35 - - - 0.50 

5 0.07-
0.19 

0.90-
1.40 0.035 0.025 0.30-

0.60 - - 0.35 - - 0.50- 
0.90 0.50 

6 0.06-
0.15 

1.40-
1.85 0.035 0.025 0.80-

1.15 - - 0.35 - - - 0.50 

D2 0.07-
0.12 

1.60-
2.10 0.035 0.025 0.50-

0.80 0.15 0.40-
0.60 0.35 - - - 0.50 

EGXXS 

G Not specified 
Note : (1) Single values are maximum.  
 

Chemical composition of all-weld metal of composite wires (%) (1) Class. Suffix Shielding 
gas C Mn P S Si Ni Cr Mo Cu V Others 

EG6XT 1 None (2) 1.7 0.03 0.03 0.50 0.30 0.20 0.35 0.35 0.08 0.50 

EG7XT 1 None (2) 1.7 0.03 0.03 0.50 0.30 0.20 0.35 0.35 0.08 0.50 

EG6XT 2 CO2 
(2) 2.0 0.03 0.03 0.90 0.30 0.20 0.35 0.35 0.08 0.50 

EG7XT 2 CO2 
(2) 2.0 0.03 0.03 0.90 0.30 0.20 0.35 0.35 0.08 0.50 

EGXXT Ni1 CO2 0.10 1.0-
1.8 0.03 0.03 0.50 0.70-

1.10 - 0.30 0.35 - 0.50 

EGXXT NM1 Ar-CO2 
  or CO2

0.12 1.0-
2.0 0.02 0.03 0.15-

0.50
1.5-
2.0 0.20 0.40-

0.65 0.35 0.05 0.50 

EGXXT NM2 CO2 0.12 1.1-
2.1 0.03 0.03 0.20-

0.60
1.1-
2.0 0.20 0.10-

0.35 0.35 0.05 0.50 

EGXXT W CO2 0.12 0.50-
1.3 0.03 0.03 0.30-

0.80
0.40-
0.80

0.45-
0.70 - 0.30- 

0.75 - 0.50 

EGXXT G Not specified 
Note : (1) Single values are maximum.  

(2) .Composition range of carbon not specified for these classifications, but the amount shall be determined and reported. 

AWS A5.20-2005, A5.29-2005 AWS A5.26-1997
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Stainless Steel Electrodes for Flux Cored Arc Welding and  
Stainless Steel Flux-Cored Rods for Gas Tungsten Arc Welding 
 
█ Classification system 
 
E    ①    T  ②  －  ③  〔Ex.〕E 308L  T  1 －1 

R    ①    T  ②  －  ③  〔Ex.〕R 308L  T  1 －5 
 
E: Designates welding electrodes 
R: Designates welding rods 
T: Designates flux-core electrodes or rods 
 
①: Weld metal chemical composition and related requirements (See A5.22 for self-shielded wires) 

Chemical composition of all-weld metal（%）(1) (2) 

Mechanical 
properties  

of all-weld metal
(As-welded) 

TS, Min 

Class. 

C Cr Ni Mo Cb+Ta Mn Si P S Cu ksi MPa

El., 
Min.
(%)

E307 0.13 18.0-20.5 9.0-10.5 0.5-1.5 - 3.30-4.75 1.0 0.04 0.03 0.5 85 590 30 
E308 0.08 18.0-21.0 9.0-11.0 0.5 - 0.5-2.5 1.0 0.04 0.03 0.5 80 550 35 
E308H 0.04-0.08 18.0-21.0 9.0-11.0 0.5 - 0.5-2.5 1.0 0.04 0.03 0.5 80 550 35 
E308L 0.04 18.0-21.0 9.0-11.0 0.5 - 0.5-2.5 1.0 0.04 0.03 0.5 75 520 35 
E308Mo 0.08 18.0-21.0 9.0-11.0 2.0-3.0 - 0.5-2.5 1.0 0.04 0.03 0.5 80 550 35 
E308LMo 0.04 18.0-21.0 9.0-12.0 2.0-3.0 - 0.5-2.5 1.0 0.04 0.03 0.5 75 520 35 
E309 0.10 22.0-25.0 12.0-14.0 0.5 - 0.5-2.5 1.0 0.04 0.03 0.5 80 550 30 
E309L 0.04 22.0-25.0 12.0-14.0 0.5 - 0.5-2.5 1.0 0.04 0.03 0.5 75 520 30 
E309LCb 0.04 22.0-25.0 12.0-14.0 0.5 0.70-1.00 0.5-2.5 1.0 0.04 0.03 0.5 75 520 30 
E309Mo 0.12 21.0-25.0 12.0-16.0 2.0-3.0 - 0.5-2.5 1.0 0.04 0.03 0.5 80 550 25 
E309LMo 0.04 21.0-25.0 12.0-16.0 2.0-3.0 - 0.5-2.5 1.0 0.04 0.03 0.5 75 520 25 
E309LNiMo 0.04 20.5-23.5 15.0-17.0 2.5-3.5 - 0.5-2.5 1.0 0.04 0.03 0.5 75 520 25 
E310 0.20 25.0-28.0 20.0-22.5 0.5 - 1.0-2.5 1.0 0.03 0.03 0.5 80 550 30 
E312 0.15 28.0-32.0 8.0-10.5 0.5 - 0.5-2.5 1.0 0.04 0.03 0.5 95 660 22 
E316 0.08 17.0-20.0 11.0-14.0 2.0-3.0 - 0.5-2.5 1.0 0.04 0.03 0.5 75 520 30 
E316L 0.04 17.0-20.0 11.0-14.0 2.0-3.0 - 0.5-2.5 1.0 0.04 0.03 0.5 70 485 30 
E317L 0.04 18.0-21.0 12.0-14.0 3.0-4.0 - 0.5-2.5 1.0 0.04 0.03 0.5 75 520 20 
E347 0.08 18.0-21.0 9.0-11.0 0.5 8xC-1.00 0.5-2.5 1.0 0.04 0.03 0.5 75 520 30 
R308L 0.03 18.0-21.0 9.0-11.0 0.5 - 0.5-2.5 1.2 0.04 0.03 0.5 75 520 35 
R309L 0.03 22.0-25.0 12.0-14.0 0.5 - 0.5-2.5 1.2 0.04 0.03 0.5 75 520 30 
R316L 0.03 17.0-20.0 11.0-14.0 2.0-3.0 - 0.5-2.5 1.2 0.04 0.03 0.5 70 485 30 
R347 0.08 18.0-21.0 9.0-11.0 0.5 8xC-1.00 0.5-2.5 1.2 0.04 0.03 0.5 75 520 30 

                                                          (Continued) 
  
 
 
 
 
 
 
 

 
 
 

 
 
 
 

       Chemical composition of all-weld metal（%）
(1) (2) 

Mechanical properties  
of all-weld metal (3) 

TS, Min Class. 

C Cr Ni Mo Mn Si P S Cu ksi MPa 

El., 
Min. 
(%) 

PWHT 

E409 0.10 10.5-13.5 0.60 0.5 0.80 1.0 0.04 0.03 0.5 65 450 15 None 
E410 0.12 11.0-13.5 0.60 0.5 1.2 1.0 0.04 0.03 0.5 75 520 20 (a) 
E410NiMo 0.06 11.0-12.5 4.0-5.0 0.40-0.70 1.0 1.0 0.04 0.03 0.5 110 760 15 (b) 
E410NiTi 0.04 11.0-12.0 3.6-4.5 0.5 0.70 0.50 0.03 0.03 0.5 110 760 15 (b) 
E430 0.10 15.0-18.0 0.60 0.5 1.2 1.0 0.04 0.03 0.5 65 450 20 (c) 
E502 0.10 4.0-6.0 0.40 0.45-0.65 1.2 1.0 0.04 0.03 0.5 60 415 20 (d) 
E505 0.10 8.0-10.5 0.40 0.85-1.20 1.2 1.0 0.04 0.03 0.5 60 415 20 (d) 

(Continued) 
 

       Chemical composition of all-weld metal（%）
(1) (2) 

Mechanical properties  
of all-weld metal (3) 

TS, Min 
Class. 

C Cr Ni Mo Mn Si P S N Cu ksi MPa 
El., Min.

(%) PWHT 

E2209 0.04 21.0-24.0 7.5-10.0 2.5-4.0 0.5-2.0 1.0 0.04 0.03 0.08-0.20 0.5 100 690 20 None 
E2553 0.04 24.0-27.0 8.5-10.5 2.9-3.9 0.5-1.5 0.75 0.04 0.03 0.10-0.20 1.5-2.5 110 760 15 None 

Note: (1) Single values are maximum. 
(2) The total of other elements, except iron, shall not present in excess of 0.5%. 
(3) All-weld-metal mechanical properties are obtained after the following PWHT: 

a: Heated to 1350 to 1400°F (732 to 760°C), held for 1 hour, then furnace cooled to 600°F (315°C) at a 
rate not to exceed 100°F (55°C) per hour, then cooled in air to room temperature.  

b: Heated to 1100 to 1150°F (593 to 621°C), held for 1 hour, then cooled in air to room temperature. 
c: Heated to 1400 to 1450°F (760 to 788°C), held for 4 hours, then furnace cooled to 1100°F (593°C) at a 

rate not to exceed 100°F (55°C) per hour, then cooled in air to room temperature. 
d: Heated to 1550 to 1600°F (840 to 870°C), held for 2 hours, then furnace cooled to 1100°F (595°C) at a 

rate not to exceed 100°F (55°C) per hour, then cool in air to room temperature. 
  
② Position of welding 

Code Welding position 
0 Flat and horizontal 
1 All positions 

 
 
③ External shielding medium and related requirements 

Code External shielding 
medium 

Welding 
polarity 

Welding 
process 

1 CO2 DC-EP FCAW 
3 None (self-shielded) DC-EP FCAW 
4 75-80%Ar/bal. CO2 DC-EP FCAW 
5 100%Argon DC-EN GTAW 

 

AWS A5.22-1995 
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Nickel-Alloy Electrodes for Flux Cored Arc Welding 
 
█ Classification system 
 
ENi    ①    T  ②  －  ③  〔Ex.〕ENi Cr3 T 0 －4 

TNi    ①    －  ②    ③  〔Ex.〕TNi 6082 －0 4 
 
E: Designates welding electrodes 
T: Designates tubular or flux-cored electrodes 
 
①: Weld metal chemical and mechanical requirements 

Classification Chemical composition of all-weld metal（%）(1) (2) 
Tradi- 
tional 

ISO 
format C Mn Fe P S Si Cu Ni(3) Co Ti 

Cr3 6082 0.10 2.5-3.5 3.0 0.03 0.015 0.50 0.50 67.0 min. (5) 0.75 
CrFe1 6062 0.08 3.5 11.0 0.03 0.015 0.75 0.50 62.0 min. - - 
CrFe2 6133 0.10 1.0-3.5 12.0 0.03 0.02 0.75 0.50 62.0 min. (5) - 
CrFe3 6182 0.10 5.0-9.5 10.0 0.03 0.015 1.0 0.50 59.0 min. (5) 1.0 
CrMo2 6002 0.05-0.15 1.0 17.0-20.0 0.04 0.03 1.0 0.50 Bal 0.50-2.50 - 
CrMo3 6625 0.10 0.5 5.0(4) 0.02 0.015 0.50 0.50 58.0min. (5) 0.40 
CrMo4 6276 0.02 1.0 4.0-7.0 0.03 0.03 0.2 0.50 Bal 2.5 - 
CrMo10 6022 0.02 1.0 2.0-6.0 0.03 0.015 0.2 0.50 Bal 2.5 - 
CrCoMo1 6117 0.05-0.15 0.3-2.5 5.0 0.03 0.015 0.75 0.50 Bal 9.0-15.0 - 
 
 ①: Weld metal chemical and mechanical requirements (Continued) 

Classification 
Chemical composition of  
all-weld metal（%）(1) (2) 

Mechanical properties of  
all-weld metal (7) 

TS, Min Tradi- 
tional 

ISO 
format Cr Nb(Cb)+ 

Ta(6) Mo V W 
ksi MPa 

El., Min. 
(%) 

Cr3 6082 18.0-22.0 2.0-3.0 - - - 80 550 25 
CrFe1 6062 13.0-17.0 1.5-4.0 - - - 80 550 25 
CrFe2 6133 13.0-17.0 0.5-3.0 0.5-2.5 - - 80 550 25 
CrFe3 6182 13.0-17.0 1.0-2.5 - - - 80 550 25 
CrMo2 6002 20.5-23.0 - 8.0-10.0 - 0.2-1.0 90 620 25 
CrMo3 6625 20.0-23.0 3.15-4.15 8.0-10.0 - - 100 690 25 
CrMo4 6276 14.5-16.5 - 15.0-17.0 0.35 3.0-4.5 100 690 25 
CrMo10 6022 20.0-22.5 - 12.5-14.5 0.35 2.5-3.5 100 690 25 
CrCoMo1 6117 21.0-26.0 1.0 8.0-10.0 - - 90 620 25 
(1) Single values are maximum. 
(2) The total of other elements shall not present in excess of 0.50%. 
(3) Includes residual cobalt. 
(4) Iron is 1.0 maximum when specified. 
(5) Cobalt is 0.10 Maximum when specified. 
(6) Tantalum is 0.30 maximum when specified. 
(7) As-welded condition. 
 

 
 
 
 
 
 
 
 
 
 
 
 
         ② Welding position 

Code Welding position 
0 Flat and horizontal 

1 All positions 
 
 
         ③ Shielding gas 

Code External shielding medium 
1 CO2 

3 None (self-shielded) 

4 75-80%Ar/bal. CO2 
 

AWS A5.34-2007 
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Covered electrodes for manual metal arc welding of non-alloy and fine grain steels 
 
█ Classification (System A) 

  

EN ISO 2560-A-E  ①   ②   ③   ④   ⑤   ⑥    ⑦     

 〔Ex.〕 EN ISO 2560-A-E 46 3 1Ni B 5 4 H5 
 
E: Designates covered electrodes for manual metal arc welding 
①: All-weld metal yield strength and related requirements 

Code 

Yield strength or 
0.2% offset 

strength, Min. 
(N/mm2) 

Tensile strength 
 
 

(N/mm2) 

Elongation 
(L=5D) 

Min. 
(％) 

35 355 440-570 22 

 

  

38 380 470-600 20    
42 420 500-640 20    
46 460 530-680 20    
50 500 560-720 18   

 
②: Impact value of all-weld metal ③: Chemical composition of all-weld metal 

Chemical composition (1)  (％)
Code 

Test 
temp. 

 
(C) 

Impact absorbed 
energy 

Min.  
(J) 

Code 
Mn Mo Ni 

Z Not required No symbol 2.0 － － 

A +20 Mo 1.4 0.3-0.6 － 

0 0 MnMo >1.4-2.0 0.3-0.6 － 

2 -20 1Ni 1.4 － 0.6-1.2

3 -30 2Ni 1.4 － 1.8-2.6

4 -40 3Ni 1.4 － >2.6-3.8

5 -50 Mn1Ni >1.4-2.0 － 0.6-1.2

6 -60 

Average 47 

1NiMo 1.4 0.3-0.6 0.6-1.2
Z Other elements as agreed 

 

 

Note: (1) Single values are maximums. 
    If not specified, Mo<0.2%, Ni<0.3%, 

Cr<0.2%, V<0.05%, Nb<0.05%, 
Cu<0.3% 

 
 
 
 
 

 
 
 
 
 
 
 
 
④: Type of covering  ⑤: Weld metal recovery and type of current (Option) 

Code Type of electrode covering  Code Weld metal recovery 
(%) Type of current 

A Acid covering  1 ≦105 AC, DC 
C Cellulose covering  2 ≦105 DC 
R Rutile covering  3 >105≦125 AC, DC 

RR Rutile thick covering  4 >105≦125 DC 
RC Rutile-cellulosic covering  5 >125≦160 AC, DC 
RA Rutile-acid covering  6 >125≦160 DC 
RB Rutile-basic covering  7 >160 AC, DC 
B Basic covering  8 >160 DC 

   
   
   
   
⑥: Welding position (Option)  ⑦: Diffusible hydrogen (Option) 

Code Designation Code Diffusible hydrogen, Max. 
ml/100g all-weld metal 

1 All positions H5 5 

2 All positions except vertical down H10 10 

3 Flat butt , flat fillet and  
Horizontal-vertical fillet H15 15 

4 Flat butt and fillet   

5 Vertical-down and those specified in 
the code 3 

 

  

 
 
 
 

EN ISO 2560:2005 
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Tubular Cored Electrodes for Gas Shielded or Self-Shielded Metal Arc Welding of Non-Alloy and 
Fine-Grain Steels 
 
█ Classification (System A) 

  

EN ISO 17632-A - T  ①   ②   ③   ④   ⑤   ⑥    ⑦     

 〔Ex.〕 EN ISO 17632-A - T 46 3 1Ni B M 4 H5 
 
T: Designates tubular cored electrodes for metal arc welding 
①: Yield strength and related requirements 

(a) Multiple-layer welding:  (b)Single pass welding: 
 Yield strength of all-weld metal  Yield strength of weld joint 

 

Code 

Yield 
strength or 
0.2% offset 

strength 
Min. 

(N/mm2) 

Tensile 
strength 

 
 
 

(N/mm2) 

Elongation 
(L=5D) 

Min. 
 
 

(％) 

 

35 355 440～570 22  

Code

Yield strength of 
base metal 

 Min. 
 
 

(N/mm2) 

Tensile 
strength of 
weld joint 

Min. 
 

(N/mm2) 

38 380 470～600 20  3T 355 470 

42 420 500～640 20  4T 420 520 

46 460 530～680 20  5T 500 600 

50 500 560～720 18   
 
②: Impact value of all-weld metal or weld joint ③: Chemical composition of all-weld metal 

Chemical composition (1)  (%)
Code 

Test 
temp. 

 
(C) 

Impact absorbed 
energy 

Min.  
(J) 

Code 
Mn Ni Mo 

Z Not 
required    - 2.0 - - 

A +20 Mo 1.4 - 0.3-0.6

0 0 MnMo 1.4～2.0 - 0.3-0.6

2 -20 1Ni 1.4 0.6-1.2 - 
3 -30 1.5Ni 1.6 1.2-1.8 - 
4 -40 2Ni 1.4 1.8-2.6 - 
5 -50 3Ni 1.4 2.6-3.8 - 

6 -60 

Average 47 

Mn1Ni 1.4～2.0 0.6-1.2 - 

1NiMo 1.4 0.6-1.2 0.3-0.6
Z Other elements as agreed 

 

 

Note: (1) Single values are maximum. 
      Where no specification, Mo<0.2%,  

    Ni<0.5%, Cr<0.2%, V<0.08%, 
Nb<0.05%, Cu<0.3%, and for 
self-shielded wires, Al<2.0%  

 
 
 
 
 
 
 
 
 
④: Type of cored flux 

Code Features Type of 
welding 

Shielding 
 gas 

R 
Rutile, 
Slow-freezing 
slag 

P 
Rutile, 
Fast-freezing slag

B Basic 
M Metal powder 

Single pass 
or multiple 
pass 

Required 

V 
Rutile or basic 
⁄ Fluorides Single pass

 

⑥: Welding position (Option) 
W 

Basic／Fluorides,
Slow-freezing 
slag Code Designation 

1 All positions 
Y 

Basic／Fluorides
Fast-freezing slag

Single pass 
or multiple 
pass 

Not required 

2 All positions except vertical 
downward 

Z Other types   

 

 3 Flat butt and fillet, 
Horizontal fillet 

⑤: Shielding gas 4 Flat butt and fillet 

Code Designation 5 Vertical downward and those 
specified in the code 3 

 
⑦: Diffusible hydrogen (Option) M 

Gas mixtures 
(Gases specified as M2 per EN 439、
excepting He) 

Code
Diffusible hydrogen, 

Max. 
ml/100g deposited metal 

H5 5 C 

 
CO2 
(Gases specified as C1 per EN 439) 

H10 10 
N Self-shielded 

 

H15 15 

 

 
 
 
 

EN ISO 17632:2008 
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Tubular cored electrodes for gas-shielded and non-gas shielded metal arc welding of 
high-strength steels 
 
█ Classification (System A) 
EN ISO 18276-A - T  ①   ②   ③    ④    ⑤   ⑥   ⑦   ⑧    

         
                                   〔Ex.〕 EN ISO 18276-A - T 55 5 Mn1,5Ni B M 4 H5 T 

T: Designates tubular cored electrodes for gas-shielded and non-gas shielded metal arc welding 

①: All-weld metal yield strength and related requirements ②: Impact value of all-weld metal 

Code 

Yield point or 
0.2% offset 

strength, Min. 
 (N/mm2) 

Tensile 
strength 

 
(N/mm2) 

Elongation 
(L=5D) 

 
(%) 

Code 
Absorbed energy of 47J, 

Three-specimen average, (1) 
Test temp. (C) 

55 550 640-820 18 

62 620 700-890 18 

69 690 770-940 17 

79 790 880-1080 16 

89 890 940-1180 15 

 

Z 
A 
0 
2 
3 
4 
5 
6 

Not specified 
+20 

0 
-20 
-30 
-40 
-50 
-60  

Note: (1) One value can be lower than 47J but shall be 32J 
or higher 

 

③: Chemical composition of all-weld metal ④: Type of flux 

Chemical composition (%) (1) Code Features 
Code 

Mn Ni Cr Mo R Rutile, Slow-freezing slag 

Z Elements as agreed P Rutile, Fast-freezing slag 

MnMo 1.4-2.0 - - 0.3-0.6 B Basic 

Mn1Ni 1.4-2.0 0.6-1.2 - - M Metal powder 

Mn1, 5Ni 1.1-1.8 1.3-1.8 - - Z Others 

Mn2, 5Ni 1.1-2.0 2.1-3.0 - -  
1NiMo 1.4 0.6-1.2 - 0.3-0.6 ⑤: Shielding gas 

1, 5NiMo 1.4 1.2-1.8 - 0.3-0.7 Code Designation 

2NiMo 1.4 1.8-2.6 - 0.3-0.7 M Gas mixtures 

Mn1NiMo 1.4-2.0 0.6-1.2 - 0.3-0.7 C CO2 
 

Mn2NiMo 1.4-2.0 1.8-2.6 - 0.3-0.7 

Mn2NiCrMo 1.4-2.0 1.8-2.6 0.3-0.6 0.3-0.6 

Mn2Ni1CrMo 1.4-2.0 1.8-2.6 0.6-1.0 0.3-0.6 

 

 

Note: (1) Single values are maximum. 

⑥: Welding position ⑦: Diffusible hydrogen 

Code Designation 

1 All positions 
Code Diffusible hydrogen, Max. 

ml/100g deposited metal 

2 All positions except vertical downward H5 5 

3 Flat butt and fillet, Horizontal fillet H10 10 

 

4 Flat butt and fillet 

5 Vertical downward and those in Code 3 

 

 

⑧: Heat treatment: T: 560-600C×1h, FC to 300C for mechanical tests of all-weld metal 
 

 
 
 
 
Tubular cored electrodes for gas shielded metal arc welding of creep-resisting steels 
 
█ Classification (System A) 
EN ISO 17634-A - T  ①   ②   ③   ④   ⑤  〔Ex.〕 EN ISO 17634-A - T CrMo1 B M 4 H5 
 

T: Designates tubular cored electrodes for gas shielded metal arc welding 
①: Chemical composition and mechanical properties  

of all-weld metal ②: Type of flux 
 

③: Shielding gas 

Chemical composition of all-weld metal  Code Features  Code Designation 
Chemical 

composition (%) Code 
Cr Mo V 

R Rutile, 
Slow-freezing slag

Mo - 0.40-0.65 - 

MoL - 0.40-0.65 - 
P Rutile, 

Fast-freezing slag 

M 

Gas mixtures 
(Gases specified as M2 
per EN 439, excepting 
He) 

MoV 0.30-0.60 0.50-0.80 0.25-0.45 B Basic 

CrMo1 0.90-1.40 0.40-0.65 - M Metal powder 
C CO2 (Gases specified as 

C1 per EN 439) 

CrMo1L 0.90-1.40 0.40-0.65 - Z Other types  

CrMo2 2.00-2.50 0.90-1.30 -  ⑤: Diffusible hydrogen (Option) 

CrMo2L 2.00-2.50 0.90-1.30 - ④: Welding position (Opt.) 

CrMo5 4.00-6.00 0.40-0.70 - Code Designation 

Z Elements as agreed 

 

1 All positions 

Code 
Diffusible hydrogen, 

Max. 
ml/100g deposited 

metal 

2 All positions except 
vertical downward H5 5 

H10 10 

 

3 Flat butt and fillet, 
Horizontal fillet  

 4 Flat butt and fillet  

  

 
5 Vertical downward 

and those in Code 3
  

Mechanical properties of all-weld metal 
    

Heat treatment of all-weld metal Absorbed energy Kv (J) 
＋20C PWHT 

Code 

Proof 
strength, 

Min. 
Rp0.2 

 
 

(N/mm2)

Tensile 
strength, 

Min. 
Rm 

 
 

(N/mm2) 

Elongatio
n 

(L=5D) 
Min. 
A 
 
(%) 

Average of 
three values,

Min. 
(J) 

Single value,
Min. 

 
(J) 

Preheat 
and 

interpass 
temp. 
(C) 

Temp. (1) 

 

(C) 

Time 
 
 

(min) 

Mo/MoL 355 510 22 47 38 ＜200 570-620 6010 
MoV 355 510 18 47 38 200-300 690-730 6010 
CrMo1 355 510 20 47 38 150-250 660-700 6010 
CrMo1L 355 510 20 47 38 150-250 660-700 6010 
CrMo2 400 500 18 47 38 200-300 690-750 6010 
CrMo2L 400 500 18 47 38 200-300 690-750 6010 
CrMo5 400 590 17 47 38 200-300 730-760 6010 
Z Mechanical properties as agreed 

Note (1) Cooling speed: 200C/1h max. to 300C by FC 

EN ISO 18276:2006 EN ISO 17634:2006



 
 

KOBELCO 

Global Manufacturing and Sales Bases 
 
 
 

JAPAN 
 

KOBE STEEL, LTD.  
WELDING COMPANY, International Operations Dept. 
9-12, Kita-Shinagawa 5-chome, Shinagawa-ku, 
Tokyo, 141-8688 Japan 
Tel: (81) 3-5739-6331, Fax: (81 ) 3-5739-6960 

 
 

EUROPE 
 

KOBELCO WELDING OF EUROPE B.V.  
Eisterweg 8, 6422 PN, Heerlen, The Netherlands 
Tel: (31) 45-547-1111 Fax: (31) 45-547-1100  

 
 

USA 
 

KOBELCO WELDING OF AMERICA INC.  
HOUSTON HEAD OFFICE 
4755 Alpine, Suite, 250, Stafford, Texas 77477, USA 
Tel: (1) 281 240-5600, Fax: (1) 281 240-5625 

 
 

KOREA 
 

KOBE WELDING OF KOREA CO., LTD.  
21-14, Palryong-Dong, Changwon, Kyongnam,  
Republic of Korea  
Tel: (82) 55-292-6886, Fax: (82) 55-292-7786  

 
 

CHINA 
 
KOBE WELDING OF TANGSHAN CO., LTD. 
196, Huoju Road, Tangshan, New & Hi-Tech Development Zone, 
Tangshan, Hebel, P. R. China, 063020 
Tel: (86) 315-385-2806, Fax: (86) 315-385-2829 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
SINGAPORE 

 
KOBE WELDING (SINGAPORE) PTE. LTD.  
20, Pandan Avenue, Jurong, Singapore 609387, 
Republic of Singapore 
Tel: (65) 6268-2711, Fax: (65) 6264-1751  
 
 
THAILAND 

 
THAI-KOBE WELDING CO., LTD.  
500, Moo 4 Soi 1, Bangpoo Industrial Estate, Sukhumvit 
Road, Praeksa, Muang Samutprakarn 10280, Thailand  
Tel: (66) 2-324-0588 up to 91, Fax: (66) 2-324-0797  

 
KOBE MIG WIRE (THAILAND) CO., LTD.  
491, Moo 4 Soi 1, Bangpoo Industrial Estate, Sukhumvit 
Road, Praeksa, Muang Samutprakarn 10280, Thailand  
TeI: (66) 2-324-0588 up to 91, Fax: (66) 2-324-0797  

 
 

MALAYSIA 
 

KOBE WELDING (MALAYSIA) SDN. BHD.  
Plot 502, Jalan Perusahaan Baru, Kawasan Perusahaan 
Prai, 13600 Prai, Malaysia  
Tel: (60) 4-3905792, Fax: (60) 4-3905827  
 
 
INDONESIA 

 
PT. INTAN PERTIWI INDUSTRI  
(Technically-Collaborated Company)  
Jalan P Jayakarta 45, Block A/27, Jakarta 11110, 
Indonesia  
Tel: (62) 21-639-2608, Fax: (62) 21-649-6081  
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