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The Engineering Society
For Advancing Mobility AMS 5781B

Land Sea Air and Space
A E R O S P A C E

® Superseding A M S 5 7 8 1 A

I N T E R N A T I O N A L MATERIAL
9-15-57400 Commonweatth  Drive, Warrendale, PA 15096-0001 SPECIFICATION Issued

Revised 7-1-85

STEEL WELDING ELECTRODES, COVERED, CORROSION AND MODERATE HEAT RESISTANT
15.5Cr - 4.5Ni - 2.9Mo - 0.10N

UNS W35510

1. SCOPE:

1.1 Form:   This  speci f ica t ion covers  a  corros ion and moderate  heat  res is tant
s t e e l in the form of covered welding electrodes.

1.2 Appl icat ion:   Pr imari ly  for  shie lded metal -arc  welding of  par ts  fabr icated
from s teels of  s imilar  composi t ion,  par t icular ly  when the  weld zone is
r e q u i r e d to have strength and corrosion and heat resistance comparable to
t h o s e of the parent metal.

1.3 Classification:  The electrodes covered by this specification are classified
a s  f o l l o w s :

Type A - DC (AWS-15)
Type B - DC-AC (AWS-16)

1 . 3 . 1 When DC is specified, reverse polarity (electrode positive) is required.

1 . 3 . 2 If no type is specified, Type A shall be supplied.

2 . APPLICABLE DOCUMENTS:  The following publications form a part of this
s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n .  T h e  l a t e s t  i s s u e  o f  A e r o s p a c e
Material Specifications shall apply. The applicable issue of other documents
s h a l l be as specified  in AMS 2350.

2.1 SAE P u b l i c a t i o n s : Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096.

2 .1 .1 Aerospace Material Specifications:

AMS  2350  - Standards and Test Methods

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and
engineering sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular
use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents
by any means is strictly prohibited without the written consent of the publisher.

Copyright 1985 Society of Automotive Engineers, Inc. Printed in U.S.A.
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AMS 5781B

2.2 ASTM Publications:  Available from American Society for Testing and
Materials,  1916 Race Street,  Philadelphia,  PA 19103.

ASTM  E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and
Other Similar Chromium-Nickel-Iron Alloys

2.3 U.S. Government Publications: Available from Commanding Officer, Naval
Publications and Forms Center,  5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.l M i l i t a r y Specifications:

MIL-W-10430 - Welding Rods and Electrodes; Preparation for Delivery of

2.4 AWS Publications: Available from American Welding Society, Inc., P.O. Box
351040, Miami, FL 33135.

AWS  A5.4 - Corrosion-Resisting Chromium and Chromium-Nickel Steel Covered
Welding Electrodes

3 . TECHNICAL REQUIREMENTS:

3.1 Composition: Weld metal deposited from electrodes shall conform to the
following percentages by weight, determined by wet chemical methods in
accordance with ASTM E353 or by spectrographic or other analytical methods
approved by purchaser :

Ø
min max

Carbon 0 . 1 0  -  0 . 1 5
Manganese 0 . 5 0  -  1 . 2 5
S i l i con - - 0.50
Phosphorus - - 0.040
Su l fu r - - 0.030
Chromium 15.00 - 16.00
Nickel 4.00 - 5.00
Molybdenum 2.50 - 3.25
Nitrogen 0 . 0 7 - 0.13
Copper - - 0.50

3.1.1 Weld Pads for Chemical Analysis: The referee procedure for making pads of
weld metal and removing samples for chemical analysis shall be AWS A5.4.

3 .2 Properties: Electrodes shall conform to the following requirements:

3.2.1 Weldability: Electrodes shall flow smoothly and evenly under the
Ø condi t ions  specif ied in  1 .3  and shal l  produce acceptable  welds ,  determined

by a procedure agreed upon by purchaser and vendor.
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AMS 5781B

3.2.2 Burn-Off:  The covering shall be consumed uniformly all around and shall
not  burn back f rom the  core  wire  under  proper  welding condi t ions .  Heat ing
o f  t he  e l e c t rode  du r ing  we ld ing  sha l l  no t  c ause  i n ju r i ous  b l i s t e r i ng  o f
the covering within the ranges of current values recommended by the
manufacturer .

3.2.3 Grip Portion and Arc Ends:  A portion of the electrode 0.75 - 1.25 in.
(20 - 30 mm) long on end-grip rods and 1.5 - 2.0 in. (40 - 50 mm) long on
center-gr ip  rods  shal l  be  bare  to  permit  good e lect r ica l  contact  wi th  the
e l ec t rode  ho lde r .  The  a r c  end  o f  t he  e l e c t rodes  sha l l  be  su f f i c i en t l y
b a r e  t o  p e r m i t  e a s y  s t r i k i n g  o f  t h e  a r c  b u t  t h e  l e n g t h  o f  t h i s  b a r e
sect ion,  measured f rom the end of  the  e lectrode to  the  point  where  the
ful l  cross-sect ion of  the  cover ing begins ,  shal l  not  exceed the  diameter
of  the  bare  wire  and in  no case  shal l  i t  exceed l /8  in .  (3  mm).

3.2.4 Cleaning:  Slag produced during welding shal l b e readily removable with
hand tools.

3.3 Qual i ty:

3.3.1 Core Wire: Shall be uniform in quality and condition, cylindrical, sound,
and f ree  f rom foreign mater ia ls  and f rom imperfect ions  detr imental  to  weld
q u a l i t y .

3.3.2 Covering: Shall be uniform in quality, tightly adherent, and free from
abnormal  scabs ,  b l i s te rs ,  pockmarks ,  bru ises ,  and o ther  sur face  defec ts
and shal l  wi ths tand normal  handl ing wi thout  damage.  I t  shal l  not  be
harmful ly  hygroscopic  and shal l  not  adversely  affect  weld qual i ty .

3.4 Standard Sizes and Lengths: The sizes and lengths in Table I are standard:

TABLE I

Nominal Diameter
of Core Wire

Inch
Length
Inches

l / 1 6 , 5/64 9 and 18
3/32 9 ,  12 , and 18
l / 8 , 5/32, 3 / l 6 l / 4 14

TABLE I (SI)

Nominal Diameter
of Core Wire
Mi l l ime t r e s

Length
Mi l l ime t r e s

1 . 5 , 2.0 225 and 450
2 . 5 225 , 300, and 450
3 . 0 , 4 . 0 , 5 . 0 , 6.0 350
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AMS 5781B

3.4.1 Unless otherwise specified, end-grip electrodes shall be supplied in all
lengths  except  18  in .  (450 mm) w h e r e center-grip electrodes a r e required.

3.5 Tolerances: Shall be as follows:

3.5.1 Electrodes shall not vary in length more than ±1/4 in. (±6 mm) from the
length ordered.

3.5.2 Electrode core wire shall not vary in diameter more than ±0.002 in.
(±0.05 mm) from the size ordered.

3.5.3 Overall diameter of the covered electrodes shall not vary more than 4%
from that of the approved sample as in 4.4.1.

3.5.4 Covering shall be concentric with the core wire to the extent that the
maximum core-plus-one-covering dimension shall not exceed the minimum
core-plus-one-covering dimension by more than 5% of the minimum
core-plus-one-covering dimension.

4 . QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility f o r Inspection: T h e vendor o f electrodes s h a l l supply all
Ø samples  for  vendor ' s  tes ts  and shal l  be  responsib le  for  per forming a l l

r e q u i r e d  t e s t s .  R e s u l t s  o f  s u c h  t e s t s  s h a l l  b e  r e p o r t e d  t o  t h e  p u r c h a s e r  a s
required  by 4 .5 .  Purchaser  reserves  the  r ight  to  sample  and to  perform any
confi rmatory tes t ing deemed necessary to  ensure  that  the  e lect rodes  conform
t o  t h e  r e q u i r e m e n t s  o f  t h i s  s p e c i f i c a t i o n .

4.2 C l a s s i f i c a t i o n of T e s t s :

4.2.1 Acceptance Tests: T e s t s t o de te rmine conformance t o requirements f o r
Ø composi t ion  (3 .1) ,  gr ip  por t ion  and arc  ends  (3 .2 .3) ,  s izes  (3 .4) ,  and

tolerances  (3 .5)  are  c lass i f ied  as  acceptance  tes ts  and shal l  be  performed
to represent  each control  number  of  e lec t rodes .

4.2.2 Periodic Tests:  Tests t o determine conformance t o requirements fo r
Ø weldability (3.2.1), burn-off (3.2.2), and cleaning (3.2.4) are classified

as  per iodic  tes ts  and shal l  be  performed a t  a  f requency se lected by the
vendor  unless  f requency of  tes t ing is  speci f ied  by purchaser .

4.2.3 Preproduction Tests:   Tests t o d e t e r m i n e confo rmance t o a l l technical

ø r e q u i r e m e n t s  o f  t h i s  s p e c i f i c a t i o n  a r e  c l a s s i f i e d  a s  p r e p r o d u c t i o n  t e s t s
and shal l  be  performed pr ior  to  or  on the  f i rs t -ar t ic le  shipment  of
e lect rodes  to  a  purchaser ,  when a  change in  mater ia l ,  process ing,  or  both
requires reapproval as in 4.4.2, and when purchaser deems confirmatory
tes t ing  to  be  required .

4.2.3.1 For direct U . S . Military procurement, substantiating t e s t data a n d , w h e n
requested, preproduction t e s t material s h a l l be s u b m i t t e d t o t h e
cognizant  agency as  di rected by the  procur ing act iv i ty ,  the  contract ing
o f f i c e r ,  o r  t h e  r e q u e s t  f o r  p r o c u r e m e n t .
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AMS 5781B
4.3 Sampling: Shall be as agreed upon by purchaser and vendor; a control number

shal l  be  a  des ignat ion indicat ing batch process ing and core  wire  heat  number .

4.4 Approval:

4.4.1 Sample electrodes shall be approved b y purchaser before electrodes f o r
product ion use  are  suppl ied , unless such approval be waived by purchaser.

4.4.2 Vendor shall u s e materials, manufacturing procedures, processes, and
methods of  inspect ion on product ion e lect rodes  which are  essent ia l ly  the
same as those used on the approved sample electrodes. I f  necessary  to
make any change in covering formulation or in manufacturing procedures,
processes , or methods of inspection, vendor  shal l  submit  for  reapproval  a
s ta tement  of  the  proposed changes  in  mater ia l ,  process ing,  or  both  and,
when requested, sample  e lect rodes . Product ion e lect rodes  incorporat ing
the  revised  procedures  shal l  not  be  shipped pr ior  to  receip t  of  reapproval .

4.5 Reports:

4.5.1 The vendor  of  e lec t rodes  shal l  furnish  wi th  each shipment  a  repor t  s ta t ing
that  the  e lect rodes  conform to  the  technical  requirements  of  th is
s p e c i f i c a t i o n . This  repor t  shal l  include the  purchase  order  number ,
AMS 5781B, control number, size, and quantity. When requested by
purchaser , the  vendor  shal l  a lso  include in  the  repor t  the  composi t ion of
the  deposi ted weld metal  for  each heat  in  the  shipment .

4 .5 .2 W h e n assemblies requiring use o f these electrodes a r e supplied, t h e
assembly manufacturer  shal l  inspect  each lot  of  e lect rodes  to  determine
conformance to  the  technical  requirements  of  th is  speci f ica t ion and shal l
furnish  wi th  each shipment  a  repor t  s ta t ing that  the  e lec t rodes  conform.
This report shall include the purchase order number, AMS 5781B, assembly
number, and quant i ty .

4.6 Resampling a n d Retesting: I f a n y specimen used i n t h e above tests fai ls  to
meet  the  specif ied requirements , d isposi t ion of  the  e lect rodes  may be  based
on the  resul ts  of  tes t ing three  addi t ional  specimens  for  each or ig inal
nonconforming specimen. Fai lure  of  any re tes t  specimen to  meet  the
specif ied requirements  shal l  be  cause  for  re ject ion of  the  e lect rodes
represented and no addi t ional  tes t ing shal l  be  permit ted . R e s u l t s  o f  a l l
t e s t s  s h a l l  b e  r e p o r t e d .

5 . PREPARATION FOR DELIVERY:

5 .1 I d e n t i f i c a t i o n :

5.1.1 Individual E l e c t r o d e s :
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 AMS 5781B

5.1.1.1 At least one legible imprint of the AWS classification (EAM355-15 or
EAM355-16) shall be applied to the electrode covering as near as
p r a c t i c a l  t o  t h e  g r i p  e n d  o f  t h e  c o r e  w i r e  a n d  w i t h i n  2 - l / 2  i n .
(62.5  mm) of  the  gr ip  end.   In  the  case  of  center-gr ip  e lect rodes ,  the
imprint  shal l  be  appl ied  to  the  e lect rode cover ing as  above and upon
b o t h  s i d e s  o f  t h e  c e n t e r - g r i p  ( b a r e  c o r e  w i r e )  a r e a .   T h e  p r e f i x  l e t t e r
"E" in  the  e lect rode c lass i f icat ion may be omit ted f rom the  imprint  on
the electrode covering.

5.1.1.2 The numbers of the imprinted electrode classification shall be of bold
block type and of  suff ic ient  s ize  and color  contras t  to  be  legible
before  and af ter  normal  welding appl ica t ions .

5.1.2 Electrode Packages:  Each package or container shall be legibly marked
with the purchase order number, AMS 5781B, control number, size, quantity,
type designation, recommended current value, and manufacturer's
des ignat ion.

I
5 . 2 Packaging:

5.2.1 Packaging shall be accomplished in such a manner as to ensure that the
elect rodes ,  dur ing shipment  and s torage,  wi l l  be  protected agains t
mechanical injury and exposure to moisture.  Such packaging shall protect
the  cover ing f rom changes  in  mois ture  content  to  the  extent  that  use  of
the electrodes may be impaired.

5 .2 .2 The weight of the package shall be as agreed upon by purchaser and vendor.

5.2.3 Packages of electrodes shall be prepared for shipment in accordance with
commercial practice and in compliance with applicable rules and
regula t ions  per ta in ing to  the  handl ing,  packaging,  and t ranspor ta t ion  of
the  e lectrodes  to  ensure  carr ier  acceptance and safe  del ivery.   Packaging
shal l  conform to  carr ier  ru les  and regula t ions  appl icable  to  the  mode of
t ranspor ta t ion .

5 .2 .4 For direct U.S. Military procurement, packaging shall be in accordance
Ø with MIL-W-10430, Level A or Level C, as specified in the request for

procurement.  Commercial packaging as in 5.2.1 and 5.2.3 will be
acceptable  i f  i t  meets  the  requirements  of  Level  C.

6 . ACKNOWLEDGMENT:  A vendor shall mention this specification number and its
revis ion le t ter  in  a l l  quotat ions  and when acknowledging purchase  orders .

7. REJECTIONS:  Electrodes not conforming to this specification or to
modif ica t ions  author ized by purchaser  wi l l  be  subject  to  re ject ion.
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