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Part C, Specifications for Welding Rods, Electrodes, and Filler Metals.

Part: C
Subpart/Table:

Paragraph Type

Subject - Description

SFA-520/SFA-5.20M Revision

Adoption of AWS A5 20/A5.20M:2005 (R2015) - The 2015 Reaffirmation of AWS
AS5.20/A5.20M:2005, "Specification for Carbon Steel Electrodes for Flux Cored Arc
Welding", was adopted as SFA-5.20/SFA-5.20M in Section II. Part C.

SFA-5.28/SFA-5.28M Eevision

Adoption of AWS A5 28/A5.28M:2005 (R2015) - The 2015 Reaffirmation of AWS
AS5.28/A5.28M:2005, "Specification for Low-Alloy Steel Electrodes and Rods for Gas
Shielded Arc Welding" was adopted as SFA-5.28/SFA-5.28M in Section II Part C.

SFA-5.36/SFA-5.36M Eevision

Adoption of AWS A5.36/A5.36M:2016 as SFA-5.36/SFA-5.36M - Adopted AWS
A5.36/A5.36M:2016 "Specification for Carbon and Low-Alloy Steel Flux Cored Electrodes
for Flux Cored Arc Welding and Metal Cored Electrodes for Gas Metal Arc Welding" as
SFA-5.36/SFA-5.36M. Significant changes to the previous (2012) edition include the
addition of new filler designations "K12" and "K 13" as well as a change in Mn% for weld
metal designation "K11" from "1.00 - 2.00" to "1.00 - 2.50".
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> SPECIFIKACE: SVAROVACI DRATY,
ELEKTRODY A PRIDAVNE MATERIALY

>PRISTUP: KATALOGY VYROBCU

> PRISTUP: DLE NOREM EN,ISO,....

> PRISTUP:KVALIFIKACE EN ISO 9606

> MNOHO DALSICH...
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andf
Braze
Nickel Aluminum Copper Magnesium Titanium Zirconium Welding ; ;
Stainless  and Cast and and and and and Filler 1 EhEI‘!‘IIEﬂIﬂI‘ﬂI‘y‘SE
Product Type Carbon Steel Low-Alloy Steel Steel  Ni-Alloy Surfacing Iron Al-Alloy Cu-Alloy Mg-Alloy Ti-Alloy  Zr-Alloy  Metals 2=—Tensile
Covered Solid d—Impact
End Eﬂal (A5.1) (A5 5) (A5.4)  [A5.11) ([A5.13) [A5.21) (A5.15)  (A5.3) (A5 B) 4—Soundnass (x-ray)
are s X s s . . p i .
(Compos ite) 1, 2,3 4,5 1,2, 3,4, 59 1 1,2,4,6 1 1 1 1 1,4 - - - - S5—Mdaistue tfﬂt_
Eﬁg{ﬁdﬁf” f-—Bend (face, side, or both)
T—5Spattaring charmactaristics
e 8—Sieve analysis
(Compes fte) " A (AB.28 AS " " A A " " " " " S—Bead-on-plate weld test
Rods and 26) (A5.28) . (A5.9)  (A5.14) (A5.13) (A5.21) (A515)  (A5.10) (A5.7) (A5.19) (A5, 16) (A5.24)
Electrodes 2,3,4 1,2,3, 4 ‘:‘5;?354] 1 1 1 1 1 1,48 98 1 1 1 1 Low-hydrogen electrodes only
for GTAW, e Test 4 —for electrod es
PAW, GMAW,
EGW Test 8—for rods
Bare Sold and
Metal Cored
(Composte) (A51.17'J (A5.23) g,o..?.gy (A51.‘|4;| - . . . . _ _ _ _
Electrodes for
SAW
Flux Cored
Electrodes for iﬁgﬁn, (A5.26) (AG.28) [‘ﬁsé?;, (A5.22) (AS34) _ (A&15) - - - -
FCAW and ) 4234 1,234 36) 1 1 1
> SFA-5.18/SFA-5.18M
Solid or Metal e / e
Cored
I S T wse » GMAW/GTAW
Combiatiors 1+ 234 1,234 1,234 1,234 1
Y 4
for SAW and
oW » NELEGOVANE
Solid and
: (A5.2) (A5.2) (A5.13) (AS5.21) (A515)  (A5.10) (A5.7) (A5.19) >
Composite 1 - - i 1 1 1,9 1 1 o 1’2’4

Rods for OFW
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FILLER METAL: GUIDELINES

>QAS VYROBCE

> DEFINICE: MNOZSTVI,TAVBA,VSAZKA,..
> LOT/CLASS: ELEKTRODY: C1-C5

> LOT/CLASS: DRATY A OSTATNI: S1-S4

> LOT/CLASS: PLNENE ELEKTRODY: T1-T4
> LOT/CLASS: SAW: F1-F2
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4.1 Fully Metallic Solid Consumables
4.1.1 Lot Class S1

The quantity of fully metallic solid welding consumables not exceeding the manufacturer's standard lot, as
defined in the manufacturer's quality assurance program.

4.1.2 Lot Class 52

The quantity not exceeding 45000 kg [100 000 Ib] of one fully metallic solid welding consumable
classification, size, form and temper produced in 24 h of consecutively scheduled production (i.e.,
consecutive normal work shifts) from one heat as defined in 3.4 or from controlled chemical composition
material as defined in 3.5.2.

4.1.3 Lot Class S3

The quantity of one fully metallic solid welding consumable classification and one size produced in one
production schedule as defined in 3.7 from one heat as defined in 3.4.

4.1.4 Lot Class 54

The quantity not exceeding 45000 kg [100 000 Ib] of one fully metallic solid welding consumable
classification, size, form, and temper produced under one production schedule as defined in 3.7 from one
heat as defined in 3.4 or from controlled chemical composition material as defined in 3.5.2.
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FILLER METAL: GUIDELINES,LEVEL OF TESTING:

Table 1
Testing Schedules?

Schedulet Requirements Reference Clause

1orF The manufacturer's standard testing schedule 5.1
Classification tests from product manufactured within 12 months preceding

20rG 5.2
the date of the purchase order

3orH Chemical analysis of the specific lot 5.3

dorl Tests called for by Table 2, for the specific lof 5.4

5 or J All tests prescribed for classification in the AWS, 1SO, or other applicable 55
welding consumable standard, for the spediic lot ’

6 or K All tests specified by the purchaser for the specific lot 5.6

2 Testing shall be conducted in accordance with the applicable filler metal classification standard, unless otherwise agreed upon by purchaser
and seller.
b Either the numeric or alphabetic designations may be used interchangeably.
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FILLER METAL: GUIDELINES,TERMS AND CONDITIONS:

3.8 Certificate of Compliance

A statement that the product meets the requirements of the AWS, ISO, or other applicable welding
consumable specification/classification.

A summary of results may be included and may be in the form of averages, ranges, or single representative
values and is not necessarily from a single set of tests run at the same time, or even unique for a specific size.

3.9 Certificate of Conformance

A test report documenting that the product meets the requirements of the AWS, ISO, or other applicable
welding consumable specification/classification.

The reported results shall be in the form of a single set of tests run at the same time, using representative
material/product, and may be for a specific size (diameter) or for all sizes (diameters) required to be tested for
classification. Actual test values for all tests required for the AWS, 150, or other applicable welding
consumable classification shall be reported and include a date showing when these actual tests were

completed. The report shall not consist of averages, ranges, or single random or “representative” values. It is
not usuallv snecific to the actual material sunnlied.
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FILLER METAL: GUIDELINES,TERMS AND CONDITIONS:

3.10 Certified Material Test Report (CMTR)

A test report where there is specific reference to the tests being conducted on the actual material supplied.
The CMTR may contain results of some or all of the tests required for classification, or other tests as agreed
upon by the purchaser and supplier. Several examples of what these may include follow.

* Chemical analysis only (per each heat or lot, for the size supplied)—Schedule 3 or H per AWS
A5.01M/A5.01.

3.11 Material Test Report (MTR)

A report documenting the results of tests performed by the manufacturer to fulfill the requirements of the
material specification. Results of tests performed to meet supplementary or special requirements specified by
the purchaser may also be included on the MTR. An MTR shall identify the applicable material specification
and shall include unique identification linking it to the actual material supplied. A Certificate of Conformance,
Certificate of Compliance, or “Typical” Test report are not considered acceptable replacements for, or
equivalent to, an MTR. A CMTR is a certified copy of an MTR.
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PRIDAVNY MATERIAL

> KLASIFIKACE (CHA ,MH,ROZSAH)

> DALE: VZORKY,TYP SVARU,RTG,...
>MH: (5 X KCV + 1 X TAH), ZK.OHYBEM
>RTG: VYHODNOCOVANI

>POLOHY

>SCHEMA ZARAZENI

>VAZBA NA ZM, APLIKACE
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PRIDAVNE MATERIALY : ELEKTRODY PRO RUCNI
OBLOUKOVE SVAROVANI (ROS,MMA,SMAW)

>NELEGOVANE..........ccueue... SFA-5.1/SFA-5.1M
>NIiZKOLEGOVANE............... SFA-5.5/SFA-5.5M
> NEREZAVEJICl......oceevvenennens SFA-5.4/SFA-5.4M
5> NAVAROVAN I....cceoereeerereeennseseesnssseens SFA-5.13
=7 V.4 -\ PR SFA-5.3/SFA-5.3M
5 BAZE CU..eeoeeeeeeeeereeesnsssesnes SFA-5.6/SFA-5.6M

»Baze Ni..covererrceencnennnes SFA-5.11/SFA-5.11M
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PRIDAVNE MATERIALY: SVAROVACI DRATY GMAW/GTAW)

> NELEGOVANE.........cooeeueeeeeereeennesnens SFA-5.18/SFA-5.18M
> NIZKOLEGOVANE..........ccoeeeeeeeeecneeann, SFA-5.28/SFA-5.28M
5> NEREZAVEJICl.ccoueeeeeeeeeeneesnecsseennsssnenes SFA-5.9/SFA-5.9M
5> NAVAROVANI ( VC.CO).ovuereenrerenernnrseeseesnssnsene SFA-5.21

> KOVY+SLIT.Al (5.10),Cu (5.7),Ni (5.14),Ti (5.16),Zr (5.24)

»>MIG/MAG/TIG/FCAW:OCHR.PL......FA-5.32/SFA-5.32M
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PRIDAVNE MATERIALY: SVAROVANI POD TAVIDLEM (SAW)

>NELEGOVANE ( vE.FCAW)................ SFA-5.17/SFA-5.17M
> NIZKOLEGOVANE..........coeverveereernn. SFA-5.23 /SFA-5.23M
P\ 31 7.2:\V/ 1 | [of IO SFA-5.9/SFA-5.9M
> BAZE Ni (PASKY)...uooveeereeceresreerennns SFA-5.14/SFA-5.14M

> ELEKTROSTRUSKOVE (N+NIiZK.L.).....FA-5.25/SFA-5.25M
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PRID.MATERIALY: SVAR.PLNENOU ELEKTR.(FCW,FCAW)

>NELEGOVANE (KOVOVA).................. SFA-5.18/SFA-5.18M
>NELEGOVANE (BAZICKA, VL.OCH.)..SFA-5.20/SFA-5.20M
> NiZKOLEGOVANE (KOVOVA)............. SFA-5.28/SFA-5.28M
> NIiZKOLEGOVANE (BAZ,RUTIL,VO)....SFA-5.29/SFA-5.29M
5 NEREZAVEJICH...coveeveeeeeeeeereree e e seesnesaesassassaeens SFA-5.22
5 FCW/FCAW.......ooeeeeererenressssnsssssssnss SFA-5.36/SFA-5.36M
7 V.4 S SFA-5.34/SFA-5.34M

> ELEKTROPLYNOVE (N+NiZKOL.).......SFA-5.26/SFA-5.26M
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PRIDAVNE MATERIALY: DOSUD NEUVEDENO

>DRATY SV. PLAMENEM (N+NiZK.LEG)..SFA-5.2/SFA-5.2M
>PAJENI OBECNE (S+BEZ TAVIDLA)......... SFA-5.8/SFA-5.8M
> TAVIDLA PRO PAJENN....ccueuiieeeeee e ceesassassaesnes SFA-5.31

> LITINA ( PLAMEN,MMA,FCAW,GMAW,)............... SFA-5.15
> W-ELEKT.(TIG,PLAS.,REZ.,NAST.).......SFA-5.12/SFA-5.12M
»>DODATEK PR.(CHA,ROZMERY,...).......SFA-5.30/SFA-5.30M
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PRIDAVNE MATERIALY : VYBRANE SKUPINY

>MMA: NELEGOVANE
>MMA: NiZKOLEGOVANE
>MMA: NEREZY
>GMAW: NELEGOVANE
>GMAW:NEREZY
>FCAW: NELEGOVANE
>SAW: NELEGOVANE




Part C, Svarovaci drat ER70S-6 dle SFA-5.18/SFA-5.18M - PRIKLAD

ASME BPVC.IL.C-2015 SFA-5.18/SFA-5.18M
TABLE 1
CHEMICAL COMPOSITION REQUIREMENTS FOR SOLID ELECTRODES AND RODS
AWS Classification® UNS® Weight Percent?

A5.18 A5.18M Number C Mn Si P S Ni Cr Mo vV Cu® Ti Zr Al
0.90 0.40 0.05 0.02 0.05

ER705-2 ER485-2 K10726 0.07 to to 0.025 0.035 0.15 015 0.15 0.03 050 t0 to to
— — — 1.40 0.70 — — — — — — — 0.15 0.12 0.15

0.06 090 0.45
ER705-3 ER485-3 Kl1022 to to t0 0.025 0.035 0.15 015 0.15 0.03 050 — — —

— — 0.15  1.40 0.5

0.06 1.00 0.65
ER705-4 ER485-4 K11132 to to to 0.025 0.035 0.15 015 0.15 0.0 0.50 — — —
— — 0.15 1.50 0.85

K11140

0.07 1.50 0.50
ER70S-7 [ER485-7 K11125 to t0 t0 0.025 0.035 0.15 0.15 0.15 0.03 0.50 — — —
— — 0.15 2.00° 0.80

ER705-G ER485-G — Not Specified’
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TABLE 3
TENSION TEST REQUIREMENTS (AS WELDED)
Tensile Strength Yield Strength® Elon b
gation
AWS Classification® {minimum) (minimum) Percent

A5.18 A5.18M Shielding Gas psi MPa psi MPa {minimum)
ER705-2 ER4B85-2
ER70S5-3 ER4B85-3

ER705-7 ER485-7

ER705-G ER485-G d 70 000 480 58 000 400 22
E70C-3X E4BC-3X 75-80% Ar/mbalance CO»

E70C-6X E48C-6X or CO; 70 000 480 58 000 400 22
E70C-G(X) E48C-G(X) d 70 000 480 58 000 400 22
E70C-GS(X) E48C-GS(X) d 70 000 480 Not Specifed Mot Specified
NOTES:

a. The final X shown in the classification represents a “C" or “M" which corresponds to the shielding gas with which the electrode Is classifed.
The use of “C” designates 100% CO, shielding (AWS A5.32 Class SG-C); “M" designates 75-80% Ar/balance CO, (AWS A5.32 Class,
SG-AC-Y, where Y Is 20 of 25). For E70C-G [E48C-G]1 and E70C-GS [E48C-GS], the final “C” or “M"” may be omitted.

b. Yield strength at 0.2% offset and elongation in 2 in. [50 mm1 gage length (or 1.4 in. [36 mm1 gage length for the 0.350 in. [9.0 mm] tensile
specimen recommended in A4.2 for the optional in A4.2 for the optional acceptance test using gas tungsten arc).

c. CO0, = carbon dioxide shielding gas (AWS A5.32 Class SG-C). The use of CO, for classification purposes shall not be construed to preclude
the use of Ar/CO, (AWS A5.32 Class SG-AC-Y) or Ar/0, (AWS A5.32 Class SG-AD-X) shielding gas mixtures. A filler metal tested with gas
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TABLE 4
IMPACT TEST REQUIREMENTS (AS WELDED)
AWS Classification Average Impact Strength®® (Minimum)

A5.18 A5.18M A5.18 A5.18M
ERT0S-2 ER485-2 20 ft*Ibf at -20°F 27 J at -30°C
ER?GS 3 ER485 3 20 ft- Ihf at t}° 27 J at Eﬁ”C
ER?GS & EFE485—E: 20 {-t-lbf at ED°F 27 J at -30°C
ERT0S-7 ER485-7 20 ft*Ibf at -20°F 27 J at -30°C
ER705-G ER485-G As agreed between supplier and purchaser
E70C-G(X) E48C-G(X) As agreed between supplier and purchaser
E70C-3X E48C-3X 20 ft*Ibf at 0°F 27 J at -20°C
E70C-6X E48C-6X 20 ft*Ibf at -20°F 27 J at -30°C
E70C-GS(X) E48C-GS5(X) Not Required Not Reguired
NOTES:

a. Both the highest and lowest of the five test values obtained shall be disregarded in computing the impact
strength. Two of the remaining three values shall equal or exceed 20 ft+Ibf [27 J1; one of the three
remaining values may be lower than 20 ft-Ibf [27 J1, but not lower than 15 ft=lbf [20 J]1. The average
of the three shall not be less than the 20 ft+lbf [27 J] specifed.

b. For classihcations with the "N (nuclear) designation, three additional specimens shall be tested at room
temperature. Two of the three shall equal, or exceed, 75 ft=lbf [100 J1, and the third shall not be lower
than 70 ft+Ibf [95 J1. The average of the three shall equal, or exceed, 75 ft=Ibf [100 J1.
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SFA-5.18/SFA-5.18M ASME BPVC.ILC-2015
TABLE 5
REQUIRED TESTS
AWS Classification Chemical Analysis Diffusible
Radiographic Tension Hydrogen
A5.18 A5.18M Electrode Weld Metal Test Test Bend Test Impact Test Test
Solid Electrodes
ER705-2 ER485-2 Required Mot Required Required Required Not Required Required
ER?‘DS 3 ER4BS 3 Requlred Nut Requlred Requlred Requlred Not Reqmred Reqmred
Requlred Mot Reqmred Reqmred
R705-7 H485-7 HeqLired WOt Hequired Requlred Hequlred ot Hequired Required C
ER705-G ER485-G Required Mot Required Required Required Not Required Not Required C
Composite Electrodes
E70C-3X E48C-3X Not Required Required Required Required Not Required Required C
E70C-6X E48C-6X Mot Required Required Required Required Mot Required Required C
E70C-G(X) E48C-G(X) Not Required Required Required Required Not Required Not Required C
C

E70C-G(X)? E48C-GS(X)*  Not Required Mot Required Mot Required Required © Required Not Required

NOTES:

a. Intended for single pass welding.

b. Transverse tension test. All others are all-weld-metal tension tests.

c. Optional diffusible hydrogen test Is required only when specified by the purchaser or when the manufacturer puts the diffusible hydrogen

designator on the label (also see AZ.2 and A8.2 In Annex Al.
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15. Diffusible Hydrogen Test

15.1 For each electrode to be designated by an optional
supplemental diffusible hydrogen designator, the 0.045 in.
or J/sin. [1.2 mm or 1.6 mm] size, or the size that the
manufacturer produces that is closest to one of these sizes
If the specified sizes are not produced, shall be tested
according to one of the methods given in AWS A4.3. Based
upon the average value of test results which satisfy the
requirements of Table 7, the optional supplemental
diffusible

hydrogen designator may be added at the end of the
classification.

TABLE 7

OPTIONAL DIFFUSIBELE HYDROGEN REQUIREMENTS

Optional

Supplemental

Diffusible Average Diffusible Hydrogen,
AWS Hydrogen Maximum (mL/100qg
Classifications Designator®® Deposited Metal)®
All Hié 16.0
All HE 8.0
All H4 4.0

NOTES:

a. See Note ¢ to Table 5.

b. This designator Is added to the end of the complete electrode classi-
fication designation.

C. Some classihcations may not be capable of meeting the lower aver-
age diffusible hydrogen levels (H8 and H4)|
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SFA-5.18/SFA-5.18M

ASME BPVC.ILC-2015

TAELE 8
STANDARD SIZES?
Tolerances
Diameter Solid Composite

0.020 0.5° +0.001 +0.01,-0.03 +0.002 +0.02,-0.05
0.025 0.6 +0.001 +0.01,-0.03 +0.002 +0.02,-0.05
0.030 0.8 +0.001 +0.01,-0.04 +0.002 +0.02,-0.05
0.035 0.9 +0.001 +0.01,-0.04 +0.002 +0.92,-0.05
— 1.0 — +0.01,-0.04 — +0.02,-0.05

0.045 — +0.001 — +0.002 —
Spools — 1.2 — +0.01,-0.04 — +0.02,-0.05

0.052 — +0.002 — +0.002 —
— 1.4 — +0.01,-0.04 — +0.02,-0.05
Ve 0.062 1.6 +0.002 +0.01,-0.04 +0.002 +0.02,-0.06
Yon 0.078 2.0 +0.002 +0.01,-0.04 +0.003 +0.02,-0.06
Y3 0.094 2.4 +0.002 +0.01,-0.04 +0.003 +0.02,-0.06
Yia 0.109 2.8 +0.002 +0.01,-0.07 +0.003 +0.02,-0.06
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TAEBLE 9
PACKAGING REQUIREMENTS?

Package Size? Ned Weight of Electrode®
Type of Package n. mm Ib. ky
A specihed by purchases<

Coils without Support As specified by purchasers

Coils with Support -3 1D 170 14 &
isep below) 12 1D 300 75 30, 50, &0, and &5 1, 15, 25 and 30
4 an 100 1-%% and 2-= 0.5 and 1.0
an Zoo 10, 12, and 15 4.5, 5.5 and 7
12 an 300 75, 30, 35 and 24 10, 15, and 20
Spoinls 14 am Ing 50 and &0 20 and 25
22 an B0 250 100
24 oo ELD 300 150
30 an T &0a, 750, and 1000 =0, 350, and aso
15-15 am a0 Ms specihed by purchoser”
Drums 2o am 500 Ms specified by purchoser”
23 an BO0 300 and &00 150 and 300
Atraight Lengihs 3 long 200 long 2, =, 10, and =0 1, £ 5, and Z0

Coils with Support — Standard Dimensicrs and Weights

Coll Dimensions
Width of ‘Wound Elecirode

Coll Net Welghe® [nside DMameter of Liner

Elecirode Size b kg in. mm In., ma. mm, max.
14 & A 170 £ 3 3 TS

All 2% and 30 10 and 1% 12x % 300 +3,-10 2-% or a-%, &% 0F 120
50, &0, and &5 2o, 2=, and 30 12: % 300 +3,-10 a3 120
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ASME BPVLCILC-2015 5FA-5.18/5FA-5.18M

FIG.3 PAD FOR CHEMICAL ANALYSIS OF WELD METAL FROM COMPOSITE ELECTRODES

Weld metal -« | length ——— =
[See Note (1)]

. W, width
e See Note (1
I - — \t [ )

H, height

[See Note (1)] \

Base metal



Part C, Svarovaci drat ER70S-6 dle SFA-5.18/SFA-5.18M - PRIKLAD

FIG.1 GROOVE WELD TEST ASSEMELY FOR MECHANICAL PROPERTIES AND SOUNDNESS

Cptional
L - preset F—""'I [
lt—— 15 langth —= fom)

S L .

L
I

i~ Point of
In' temperature

!
o ) _ll’l ngéummgm H{ (5 .
_ | agn | * - ?\ 1~
fw g/ :
|

AR DN T
]

ﬁ

{Et

! ll-wald-metal
Spacimens tension spacimen
\J'h \.r"h
R
(A} Test Plate Showing Location of Test Spacimens {B) Groove Preparation of Test Plate
Dimensions
Weld Weld
in. mm ¢ :t
C  Specimen center % 9.5 ;
L Length, min. 10 250 / ~ ~ /-
P Point of temperature measurement 1 25
R Root opening 13 L 17
5 Backup strip overlap, min. A [ ) ]
V' Backup strip thickness, min. 3 9 Section A-A Section B-B
X Backup strip width, min. 1 25 (C) Orientation of (D) Location of All-Weld-
T Thickness Y 19 Impact Specimen Metal Tension Specimen
W Width, min. ] 125

7 Discard, min. 1 25
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Test Conditions for Solid Electrodes!

Standard size [Note (3)] 0.045 in. [1.2 mm] Yie [1.6 mm]
Shielding gas [Note (4)] CO, CO; COz C0s

Wire feed speed 450 in/min + 5% [190 mm/sec] + 5% 240 inJmin + 5% [100 mmisec] = 5%
Nominal arc voltage 27 to 31 V 27to 31V 26to 30V 26 to 30V
Resulting current, DCEP [Note (511 260 to 290 A 260 to 290 A 330 to 360A 330 to 360 A
(DCEP = electrode positive)

Tip-to-work distance [Note (&)] Yo+ ¥ [19 + 3 mml] ¥, ¥ N, [19 + 3 mml]
Travel speed 13 + 1 in.J/min [5.5 + 0.5 mmisec] 13 + 1 in/min [5.5 + 0.5 mmfsec]

GENERAL NOTES:

(a) Base metal shall be as specified in Table 6.

{b) The surfaces to be welded shall be clean.

(c) Prior to welding, the assembly may be preset as shown so that the welded joint will be sufficiently flat to facilitate test specimen removal. As
an alternative, restraint or a combination of restraint and preset may be used.

NOTES:

(1) Test conditions for composite electrodes shall be as recommended by the manufacturer.

(2) Preheat and interpass temperatures for both solid and composite electrodes shall be as specified in 9.3.1.

(3) If sizes other than 0.045 in. and %, in. [1.2 mm and 1.6 mm] are tested, wire feed speed {(and resulting current), arc voltage, and tip-to-
work distance shall be changed as needed. This joint configuration is not recommended for electrode sizes smaller than 0.035 in. [0.9 mm].

(4) If shielding gases or blends other than CO, (AWS A5.32 Class SG-C) are used, the wire feed speed (and resulting current), arc voltage, and
travel speed are to be as agreed to between purchaser and supplier.

(5) The required combination of electrode feed rate, arc voltage, and tip-to-work distance should produce welding currents in the ranges shown.
Currents substantially outside these ranges suggest errors in feed rate, tip-to-work distance, voltage settings, or in instrumentation.

(&) Distance from the contact tip to the work, not from the shielding gas cup to the work.
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ASME BFYLCILC-2015 SFA-5.18/5FA-S18M

FIG. 4 RADIOGRAPHIC ACCEPTANCE STANDARDS

(a) Assorted ARoundad Indlcations

Size Vgg In. (0.4 mm) o Vyg 0. (1.8 mm] In diametar or In length.

Maximum number of Indications in any & In. (150 mm) of weld = 18, with the Tollowing restrictions:
Maximum number of langs ¥, In. (1.2 mmy) to Vg In. (1.6 mm) In dlameter or in lesgth indications = 3.
Maximum number of madium 'z . (0.8 mm] 10 %z In. (1.2 mm} In diamatar or In length Indicstions = 5.
Maximum number of small Vg, In. (0.4 mm) to Yg5 I (0.8 mm] In diametar or In length Indicstions = 10.

(b} Large Aounded Indikcations

Size 3ga In. 1.2 mm) o Vyg 0. (1.8 mm] In diametar or In length.
Maximum numbser of indications in any & In. {150 mm) of weld = 3.
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— Designates use s either an electrode or rod (ERDY, or use only as an electrodis (E).

——Indicates in 1000 psi increments, the minimum tensile sirength of the weld medal produced by the
electrode when tested according 1o the AS. 18 specification. In this case. 70 indicates TOH0 psi.

— Imdicates whether the filler metal is solid (5) or composite (C).

— Indicates the chemécal composiion of a solid electrode or the chemical
composition of the weld metal produced by a composite electrode. The use
of the "G5 suffix designates fller metals intended for single pass applica-
tioms oaly.

The “M™ is used only when footnote b to Table | applies
(see Anpex A2 2 for explanation).

ER 7 5 - X N HE

E 7 C - X Y N HZ

ER 48 5 - X N HZ

E 48 C - X Y N HZE

L Optional supplemental diffusible bydrogen
designator (see Table 7).

Indicates the type of shizlding gas used for classification of
composite ebectrodes. Carbon dioxide (AWS AS5.32 Class SG-C)
i indicated by “C and 75-80% Argon'balance OO0y (AWS AS 32
Class 3G-AC-Y, where Y i 20 to 25) is indicated by "M

L lmdicates in 10 MPa increments, the minimuem tensile strength of the weld metal produced by the
electrode when tested sccording to the AS. 18M specification. In this case, 48 indicates 480 MPa.
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A7.4 ER70S-6 [ER48S-6]. Electrodes and rods of the
ER70S-6 [ER48S-6] classification are intended for both
single- and multiple-pass welding. They are especially
suited for sheet metal applications, where smooth weld
beads are desired, and structural and plate steels that have
moderate amounts of rust or mill scale. These electrodes
permit the use of higher current ranges with either CO2
(AWS A5.32 Class SG-C) shielding gas or with mixtures
of argon and oxygen (AWS A5.32 Class SG-AO-X) or
argon and carbon dioxide (AWS A5.32 Class SG-AC-Y).
However, these electrodes do require a higher level of
oxidation than the previously described electrodes when
using either binary or ternary argon shielding gas mixtures
per the AWSAS5.32 specification. Typical base metal specifications
are often the same as those for the ER70S-2
[ER48S-2] classification.
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