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P re p a re d b y  th e

A m e ri c an  We l di n g  S o c i e ty  ( AW S )  A 5  C o m m i tt e e  o n  F i l l e r M e ta l s  a n d A l l i e d M a te ri a l s

U n de r th e  D i re c ti o n  o f th e

AW S  Te c h n i c a l  A c ti v i ti e s  C o m m i tte e

A p p ro v e d b y  th e

AW S  B o ard o f D i re c to rs

A b s t r a c t

T h i s  s p e c i fi c a ti o n  p re s c ri b e s  th e  re q u i re m e n ts  fo r c l as s i fi c a ti o n  o f l o w - al l o y  s te e l  c o v e re d e l e c tro de s  u s e d fo r s h i e l de d 

m e ta l  a rc  w e l di n g .  T h e  re q u i re m e n ts  i n c l u de  c h e m i c a l  c o m p o s i ti o n  a n d m e c h a n i c a l  p ro p e rti e s  o f w e l d m e ta l ,  w e l d m e tal  

s o u n dn e s s ,  u s a b i l i ty  te s ts  o f e l e c tro de s ,  an d m o i s tu re  te s ts  o f th e  l o w - h y dro g e n  e l e c tro de  c o v e ri n g .  Re q u i re m e n ts  fo r 

s ta n da rd s i z e s  an d l e n g th s ,  m arki n g ,  m a n u fa c tu ri n g ,  a n d p a c ka g i n g  a re  a l s o  i n c l u de d.

O p ti o n a l  s u p p l e m e n ta l  re q u i re m e n ts  i n c l u de  te s ts  fo r a b s o rb e d m o i s tu re  i n  th e  e l e c tro de  c o v e ri n g  a n d fo r di ffu s i b l e  

h y dro g e n  i n  th e  w e l d m e tal .

T h i s  s p e c i fi c a ti o n  m a ke s  u s e  o f b o th  U . S .  C u s t o m ary  U n i ts  a n d th e  I n te rn a ti o n a l  S y s te m  o f U n i ts  ( S I ) .  S i n c e  th e s e  a re  

n o t e q u i v a l e n t,  e a c h  s y s te m  m u s t b e  u s e d i n de p e n de n tl y  o f th e  o th e r.
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I S B N  P ri n t:  9 7 8 - 1 - 6 4 3 2 2 - 2 4 3 - 1
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©  2 0 2 2  b y  A m e ri c a n  We l di n g  S o c i e ty

A l l  ri g h ts  re s e rv e d

P ri n t e d i n  t h e  U n i te d S t ate s  o f A m e ri c a

P h o t o c o p y  Ri g h t s .  N o  p o rti o n  o f th i s  s ta n dard m a y  b e  re p ro du c e d,  s to re d i n  a  re tri e v a l  s y s te m ,  o r tra n s m i tte d i n  a n y  

fo rm ,  i n c l u di n g  m e c h an i c a l ,  p h o to c o p y i n g ,  re c o rdi n g ,  o r o th e rw i s e ,  w i th o u t th e  p ri o r w ri tte n  p e rm i s s i o n  o f th e  c o p y ri g h t 

o w n e r.

A u th o ri z a ti o n  to  p h o to c o p y  i te m s  fo r i n te rn a l ,  p e rs o n a l ,  o r e du c a ti o n a l  c l a s s ro o m  u s e  o n l y  o r th e  i n te rn a l ,  p e rs o n a l ,  o r 

e du c a ti o n a l  c l a s s ro o m  u s e  o n l y  o f s p e c i fi c  c l i e n ts  i s  g ra n te d b y  th e  A m e ri c a n  We l di n g  S o c i e ty  p ro v i de d th a t th e  a p p ro p ri -

a te  fe e  i s  p a i d to  th e  C o p y ri g h t C l e a ra n c e  C e n te r,  2 2 2  Ro s e w o o d D ri v e ,  D a n v e rs ,  M A 0 1 9 2 3 ,  t e l :  ( 9 7 8 )  7 5 0 - 8 4 0 0 ;  

I n te rn e t:  < w w w. c o p y ri g h t. c o m > .
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S t a t e m e n t  o n  t h e  U s e  o f  A m e r i c a n  We l d i n g  S o c i e t y  S t a n d a rd s

A l l  s ta n da rds  ( c o de s ,  s p e c i fi c a ti o n s ,  re c o m m e n de d p ra c ti c e s ,  m e th o ds ,  c l a s s i fi c a ti o n s ,  a n d g u i de s )  o f th e  A m e ri c a n  

We l di n g  S o c i e ty  ( AW S )  a re  v o l u n ta ry  c o n s e n s u s  s ta n dards  th a t h a v e  b e e n  de v e l o p e d i n  a c c o rda n c e  w i th  th e  ru l e s  o f th e  

A m e ri c a n  N a ti o n a l  S t an da rds  I n s ti tu te  ( A N S I ) .  W h e n  AW S  A m e ri c a n  N a ti o n a l  S ta n da rds  a re  e i th e r i n c o rp o ra te d i n ,  o r 

m a de  p a rt o f,  do c u m e n ts  th a t a re  i n c l u de d i n  fe de ra l  o r s ta te  l a w s  a n d re g u l a ti o n s ,  o r th e  re g u l a ti o n s  o f o th e r g o v e rn m e n -

ta l  b o di e s ,  th e i r p ro v i s i o n s  c a rry  th e  fu l l  l e g a l  a u th o ri ty  o f th e  s ta tu te .  I n  s u c h  c a s e s ,  an y  c h a n g e s  i n  th o s e  AW S  s ta n da rds  

m u s t b e  a p p ro v e d b y  th e  g o v e rn m e n ta l  b o dy  h a v i n g  s ta tu to ry  j u ri s di c ti o n  b e fo re  th e y  c a n  b e c o m e  a  p a rt o f th o s e  l a w s  an d 

re g u l a ti o n s .  I n  a l l  c a s e s ,  th e s e  s ta n da rds  c a rry  th e  fu l l  l e g a l  a u th o ri ty  o f th e  c o n tra c t o r o th e r do c u m e n t th a t i n v o ke s  th e  

AW S  s ta n da rds .  W h e re  th i s  c o n tra c tu a l  re l a ti o n s h i p  e x i s ts ,  c h a n g e s  i n  o r de v i a ti o n s  fro m  re q u i re m e n ts  o f a n  AW S  s ta n d-

a rd m u s t b e  b y  a g re e m e n t b e tw e e n  th e  c o n tra c ti n g  p a rti e s .

AW S  A m e ri c a n  N a ti o n a l  S ta n da rds  a re  de v e l o p e d th ro u g h  a  c o n s e n s u s  s ta n dards  de v e l o p m e n t p ro c e s s  th a t b ri n g s  

to g e th e r v o l u n te e rs  re p re s e n ti n g  v a ri e d v i e w p o i n ts  a n d i n te re s ts  to  a c h i e v e  c o n s e n s u s .  W h i l e  AW S  a dm i n i s te rs  th e  p ro c -

e s s  a n d e s ta b l i s h e s  ru l e s  to  p ro m o te  fa i rn e s s  i n  th e  de v e l o p m e n t o f c o n s e n s u s ,  i t do e s  n o t i n de p e n de n tl y  te s t,  e v a l u a te ,  o r 

v e ri fy  th e  a c c u ra c y  o f a n y  i n fo rm a ti o n  o r th e  s o u n dn e s s  o f a n y  j u dg m e n ts  c o n ta i n e d i n  i ts  s ta n da rds .

AW S  di s c l ai m s  l i a b i l i ty  fo r a n y  i n j u ry  to  p e rs o n s  o r to  p ro p e rt y,  o r o th e r da m a g e s  o f a n y  n a tu re  w h a ts o e v e r,  w h e th e r 

s p e c i a l ,  i n di re c t,  c o n s e q u e n ti a l ,  o r c o m p e n s a to ry,  di re c tl y  o r i n di re c tl y  re s u l ti n g  fro m  th e  p u b l i c a ti o n ,  u s e  o f,  o r re l i a n c e  

o n  th i s  s ta n da rd.  AW S  a l s o  m a ke s  n o  g u a ra n te e  o r w a rra n ty  a s  to  th e  a c c u ra c y  o r c o m p l e te n e s s  o f a n y  i n fo rm a ti o n  p u b -

l i s h e d h e re i n .

I n  i s s u i n g  a n d m a ki n g  th i s  s t an da rd a v a i l a b l e ,  AW S  i s  n e i th e r u n de rta ki n g  to  re n de r p ro fe s s i o n a l  o r o th e r s e rv i c e s  fo r o r 

o n  b e h a l f o f a n y  p e rs o n  o r e n ti ty,  n o r i s  AW S  u n de rta ki n g  to  p e rfo rm  a n y  du ty  o w e d b y  a n y  p e rs o n  o r e n ti ty  to  s o m e o n e  

e l s e .  A n y o n e  u s i n g  th e s e  do c u m e n ts  s h o u l d re l y  o n  h i s  o r h e r o w n  i n de p e n de n t j u dg m e n t o r,  a s  a p p ro p ri a te ,  s e e k th e  

a dv i c e  o f a  c o m p e te n t p ro fe s s i o n a l  i n  de te rm i n i n g  th e  e x e rc i s e  o f re a s o n ab l e  c a re  i n  a n y  g i v e n  c i rc u m s ta n c e s .  I t  i s  

a s s u m e d th a t th e  u s e  o f th i s  s ta n da rd a n d i ts  p ro v i s i o n s  i s  e n tru s te d to  ap p ro p ri a te l y  q u a l i fi e d a n d c o m p e te n t p e rs o n n e l .

T h i s  s ta n da rd m a y  b e  re v i s e d,  c o rre c te d th ro u g h  p u b l i c a ti o n  o f a m e n dm e n ts  o r e rra ta ,  o r s u p p l e m e n te d b y  p u b l i c a ti o n  o f 

a dde n da .  I n fo rm a ti o n  o n  th e  l a te s t e di ti o n s  o f AW S  s ta n da rds  i n c l u di n g  a m e n dm e n ts ,  e rra ta ,  a n d a dde n da  i s  p o s te d o n  th e  

AW S  w e b  p a g e  ( w w w. a w s . o rg ) .  U s e rs  s h o u l d e n s u re  th a t th e y  h a v e  th e  l a te s t e di ti o n ,  a m e n dm e n ts ,  e rra ta ,  a n d a dde n da .

P u b l i c a ti o n  o f th i s  s ta n da rd do e s  n o t a u th o ri z e  i n fri n g e m e n t o f a n y  p a te n t o r t ra de  n am e .  U s e rs  o f th i s  s t an da rd a c c e p t 

a n y  a n d a l l  l i a b i l i ti e s  fo r i n fri n g e m e n t  o f a n y  p a te n t o r tra de  n a m e  i te m s .  AW S  di s c l a i m s  l i a b i l i ty  fo r th e  i n fri n g e m e n t o f 

a n y  p a te n t o r p ro du c t t ra de  n a m e  re s u l ti n g  fro m  th e  u s e  o f th i s  s ta n da rd.

AW S  do e s  n o t m o n i to r,  p o l i c e ,  o r e n fo rc e  c o m p l i a n c e  w i t h  th i s  s ta n da rd,  n o r do e s  i t h a v e  th e  p o w e r to  do  s o .

O ffi c i a l  i n te rp re t ati o n s  o f a n y  o f th e  te c h n i c a l  re q u i re m e n ts  o f th i s  s ta n da rd m a y  o n l y  b e  o b ta i n e d b y  s e n di n g  a  re q u e s t,  

i n  w ri ti n g ,  to  th e  a p p ro p ri a te  te c h n i c a l  c o m m i tt e e .  S u c h  re q u e s ts  s h o u l d b e  a ddre s s e d to  th e  A m e ri c a n  We l di n g  S o c i e ty,  

A tte n ti o n :  M a n a g i n g  D i re c to r,  S ta n da rds  D e v e l o p m e n t,  8 6 6 9  N W 3 6  S t,  #  1 3 0 ,  M i a m i ,  F L 3 3 1 6 6  ( s e e  A n n e x  B ) .  Wi th  

re g a rd to  te c h n i c a l  i n q u i ri e s  m a de  c o n c e rn i n g  AW S  s ta n da rds ,  o ra l  o p i n i o n s  o n  AW S  s ta n da rds  m a y  b e  re n de re d.  T h e s e  

o p i n i o n s  are  o ffe re d s o l e l y  a s  a  c o n v e n i e n c e  to  u s e rs  o f th i s  s ta n da rd,  a n d th e y  do  n o t c o n s ti tu te  p ro fe s s i o n a l  a dv i c e .  S u c h  

o p i n i o n s  re p re s e n t o n l y  th e  p e rs o n a l  o p i n i o n s  o f th e  p a rti c u l a r i n di v i du a l s  g i v i n g  th e m .  T h e s e  i n di v i du a l s  do  n o t s p e a k 

o n  b e h a l f o f AW S ,  n o r do  th e s e  o ra l  o p i n i o n s  c o n s ti tu te  o ffi c i a l  o r u n o ffi c i a l  o p i n i o n s  o r i n te rp re ta ti o n s  o f AW S .  I n  a ddi -

ti o n ,  o ra l  o p i n i o n s  a re  i n fo rm a l  an d s h o u l d n o t b e  u s e d a s  a  s u b s ti tu t e  fo r a n  o ffi c i a l  i n te rp re ta ti o n .

T h i s  s ta n da rd i s  s u b j e c t to  re v i s i o n  a t a n y  ti m e  b y  th e  AW S  A 5  C o m m i tte e  o n  F i l l e r M e ta l s  a n d A l l i e d M a te ri a l s .  I t m u s t 

b e  re v i e w e d e v e ry  fi v e  y e a rs ,  a n d i f n o t re v i s e d,  i t m u s t b e  e i th e r re a ffi rm e d o r w i th dra w n .  C o m m e n ts  ( re c o m m e n da ti o n s ,  

a ddi ti o n s ,  o r de l e ti o n s )  a n d a n y  p e rti n e n t da ta  th a t m a y  b e  o f u s e  i n  i m p ro v i n g  th i s  s ta n da rd a re  re q u i re d a n d s h o u l d b e  

a ddre s s e d to  AW S  H e a dq u arte rs .  S u c h  c o m m e n ts  w i l l  re c e i v e  c a re fu l  c o n s i de ra ti o n  b y  th e  AW S  A 5  C o m m i tte e  o n  F i l l e r 

M e ta l s  a n d A l l i e d M ate ri a l s  a n d th e  a u th o r o f th e  c o m m e n ts  w i l l  b e  i n fo rm e d o f th e  C o m m i tte e ’ s  re s p o n s e  to  th e  c o m -

m e n ts .  G u e s ts  a re  i n v i te d t o  a tte n d a l l  m e e t i n g s  o f th e  AW S  A 5  C o m m i tte e  o n  F i l l e r M e ta l s  a n d A l l i e d M a te ri a l s  to  

e x p re s s  th e i r c o m m e n ts  v e rb a l l y.  P ro c e du re s  fo r a p p e a l  o f a n  adv e rs e  de c i s i o n  c o n c e rn i n g  a l l  s u c h  c o m m e n ts  a re  p ro -

v i de d i n  th e  Ru l e s  o f O p e ra ti o n  o f th e  Te c h n i c a l  A c ti v i ti e s  C o m m i tte e .  A c o p y  o f th e s e  Ru l e s  c a n  b e  o b ta i n e d fro m  th e  

A m e ri c a n  We l di n g  S o c i e ty,  8 6 6 9  N W 3 6  S t,  #  1 3 0 ,  M i a m i ,  F L 3 3 1 6 6 .
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Foreword

T h i s  fo re w o rd i s  n o t p a rt o f th i s  s ta n da rd b u t i s  i n c l u de d fo r i n fo rm a ti o n a l  p u rp o s e s  o n l y.

T h i s  do c u m e n t m a ke s  u s e  o f b o th  U . S .  C u s to m a ry  U n i ts  a n d th e  I n te rn a ti o n a l  S y s te m  o f U n i ts  ( S I ) .  T h e  m e a s u re m e n ts  

a re  n o t e x a c t e qu i v a l e n ts ;  th e re fo re ,  e a c h  s y s te m  m u s t  b e  u s e d i n de p e n de n tl y  o f th e  o th e r,  w i th o u t c o m b i n i n g  v a l u e s  i n  

a n y  w a y.  I n  s e l e c ti n g  ra ti o n a l  m e tri c  u n i t s ,  AW S  A 1 . 1 ,  Me tri c  Pra c ti c e  Gu i de  fo r th e  We ldi n g In du s try  i s  u s e d w h e re  

s u i ta b l e .

Su b s ta n ti v e  c h a n ge s  i n  th i s  do c u m e n t a re  s h o w n  i n  i ta li c  fo n t a n d i n c lu de :

(1 )  A  re q u i re m e n t i s  i n c lu de d to  re p o rt th e  b o ro n  le v e l o f th e  de p o s i t i f i n te n ti o n a lly  a dde d o r kn o w n  to  b e  p re s e n t a t 

le v e ls  gre a te r th a n  0 . 0 0 1 0 % .

(2 )  Ne w  fi lle r m e ta l c la s s i fi c a ti o n s  (E9 0 1 6- B 9 A ,  E8 0 1 6- B 2 3 A ,  E9 0 1 6- B 9 2 A ,  E9 0 1 5 - B 1 1 5 ,  E9 0 1 6- C1 ,  E70 1 6- C6,  

E8 0 1 6- C7,  E1 0 0 1 6- NM3 ,  E9 0 1 6- NM4 ,  E1 0 0 1 6- NM5 ,  E1 1 0 1 6- NM6,  E1 1 0 1 6- NM7,  E1 1 0 1 8 - NM8 ,  E(X) XX4 5 - G,  

E1 0 0 1 6- Mn 2  a n d E1 0 0 1 8 - Mn 2  h a v e  b e e n  a dde d.

(3 )  Co m p u te d R a di o lo gy  (CR )  a n d D i gi ta l R a di o lo gy  (D R )  h a v e  b e e n  a dde d a s  o p ti o n s  fo r ra di o gra p h i c  i n s p e c ti o n .

(4 )  Fi lle t w e ld re q u i re m e n ts  h a v e  b e e n  a da p te d to  fa c i li ta te  m e a s u re m e n t w i th  fi lle t w e ld ga u ge s .

(5 )  D e le te d Ta b le  A 3  (Ty p i c a l A m p e ra ge  R a n ge s  fo r Co v e re d A rc  w e ldi n g e le c tro de s ) .  Ma n u fa c tu re r to  b e  c o n s u lte d 

fo r re c o m m e n de d p a ra m e te rs .

(6)  A dde d a llo w a n c e  fo r a n  e le c tro de  to  b e  c la s s i fi e d w i th  b o th  a  “- G”  c h e m i c a l c o m p o s i ti o n  de s i gn a to r a s  w e ll a s  

w i th  a  de fi n e d c h e m i c a l c o m p o s i ti o n  de s i gn a to r.  Th i s  i s  b e i n g do n e  a t th e  re q u e s t o f th e  e n d u s e r c o m m u n i ty  to  e a s e  th e  

tra n s i ti o n  fro m  “- G”  c la s s i fi c a ti o n  to  a  de fi n e d c o m p o s i ti o n  c la s s i fi c a ti o n  a n d to  p re v e n t b u rde n s o m e  re q u a li fi c a ti o n  fo r 

lo n g- e n tre n c h e d p ro du c ts  w i th  “- G”  c la s s i fi c a ti o n s .

T h e  c u rre n t  do c u m e n t i s  th e  1 0 th  re v i s i o n  o f th e  i n i ti a l  A S T M /AW S  do c u m e n t i s s u e d i n  1 9 4 8 .  T h e  e v o l u ti o n  to o k p l a c e  

a s  fo l l o w s :

A S T M  A 3 1 6 - 4 8 T  Te n ta ti v e  Sp e c i fi c a ti o n s  fo r L o w - A llo y  Ste e l A rc - We ldi n g Ele c tro de s

AW S  A 5 . 5 - 4 8 T  

A S T M  A 3 1 6 - 5 4 T  Te n ta ti v e  Sp e c i fi c a ti o n s  fo r Hi gh  Te n s i le  a n d L o w - A llo y  Ste e l Co v e re d A rc - We ldi n g Ele c tro de s

AW S  A 5 . 5 - 5 4 T  

AW S  A 5 . 5 - 5 8 T  Te n ta ti v e  Sp e c i fi c a ti o n  fo r L o w - A llo y  Ste e l Co v e re d A rc - We ldi n g Ele c tro de s

A S T M  A 3 1 6 - 5 8 T  

AW S  A 5 . 5 - 6 4 T  Te n ta ti v e  Sp e c i fi c a ti o n  fo r L o w - A llo y  Ste e l Co v e re d A rc - We ldi n g Ele c tro de s

A S T M  A 3 1 6 - 6 4 T  

AW S  A 5 . 5 - 6 9  Sp e c i fi c a ti o n  fo r L o w - A llo y  Ste e l Co v e re d A rc - We ldi n g Ele c tro de s

A N S I  W 3 . 5 - 1 9 7 3  

AW S  A 5 . 5 - 6 9  1 9 7 7  A dde n da  to  Sp e c i fi c a ti o n  fo r L o w - A llo y  Ste e l Co v e re d A rc - We ldi n g Ele c tro de s

A dd.  1 - 7 7  

A N S I / AW S  A 5 . 5 - 8 1  Sp e c i fi c a ti o n  fo r L o w - A llo y  Ste e l Co v e re d A rc  We ldi n g Ele c tro de s

A N S I / AW S  A 5 . 5 - 9 6  Sp e c i fi c a ti o n  fo r L o w - A llo y  Ste e l Ele c tro de s  fo r Sh i e lde d Me ta l A rc  We ldi n g

AW S  A 5 . 5 /A 5 . 5 M : 2 0 0 6  Sp e c i fi c a ti o n  fo r L o w - A llo y  Ste e l Ele c tro de s  fo r Sh i e lde d Me ta l A rc  We ldi n g

AW S  A 5 . 5 /A 5 . 5 M : 2 0 1 4  Sp e c i fi c a ti o n  fo r L o w - A llo y  Ste e l Ele c tro de s  fo r Sh i e lde d Me ta l A rc  We ldi n g
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T h e  u s e r ’ s  a tte n ti o n  i s  c a l l e d to  th e  p o s s i b i l i ty  th a t c o m p l i a nc e  w i th  th i s  s ta n da rd m a y  re q u i re  u s e  o f a n  i n v e n ti o n  c o v e re d 

b y  p a te n t ri g h ts .  B y  p u b l i c a ti o n  o f th i s  s ta n da rd,  n o  p o s i ti o n  i s  ta ke n  w i th  re s p e c t to  th e  v a l i di ty  o f a n y  s u c h  c l a i m ( s )  o r 

o f a n y  p a te n t ri g h ts  i n  c o n n e c ti o n  th e re  w i th .  I f a  p a te n t h o l de r h as  fi l e d a  s ta te m e n t o f w i l l i n g n e s s  to  g ra n t a  l i c e n s e  u n de r 

th e s e  ri g h ts  o n  re a s o n a b l e  a n d n o n di s c ri m i n a to ry  te rm s  a n d c o n di ti o n s  to  a p p l i c a n ts  de s i ri n g  to  o b ta i n  s u c h  a  l i c e n s e ,  th e n  

de ta i l s  m a y  b e  o b ta i n e d fro m  th e  s ta n dards  de v e l o p e r.

C o m m e n ts  a n d s u g g e s ti o n s  fo r th e  i m p ro v e m e n t o f th i s  s p e c i fi c a ti o n  a re  w e l c o m e .  T h e y  s h o u l d b e  s e n t to  th e  S e c re ta ry,  

C o m m i tte e  o n  F i l l e r M e ta l s  a n d A l l i e d M a te ri a l s ,  A m e ri c an  We l di n g  S o c i e ty,  8 6 6 9  N W 3 6  S t #  1 3 0 ,  M i a m i ,  F L 3 3 1 6 6 .

A l l  e rra ta  to  a  s ta n da rd s h a l l  b e  p u b l i s h e d i n  th e  We ldi n g Jo u rn a l a n d p o s te d o n  th e  AW S  w e b s i te .
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AW S  A 5 . 5 /A 5 . 5 M : 2 0 2 2

1

S p e c i f i c a t i o n  fo r  L o w - A l l o y  S t e e l  E l e c t ro d e s  fo r  
S h i e l d e d  M e t a l  A rc  We l d i n g

1 . S c o p e

1 . 1 .  T h i s  s p e c i fi c a ti o n  p re s c ri b e s  re q u i re m e n ts  fo r th e  c l a s s i fi c a ti o n  o f l o w - a l l o y  s te e l  e l e c tro de s  fo r s h i e l de d m e ta l  arc  

w e l di n g  o f c a rb o n  a n d l o w - a l l o y  s te e l s .  T h e  w e l d m e ta l  de p o s i t e d b y  th e s e  e l e c tro de s  a re  s te e l  a l l o y s  i n  w h i c h  n o  s i n g l e  

a l l o y i n g  e l e m e n t e x c e e ds  1 0 . 5  p e rc e n t.

I n  a ddi ti o n  t o  th e  l o w - al l o y  s te e l  e l e c tro de s  a b o v e ,  th i s  s p e c i fi c a ti o n  a l s o  p re s c ri b e s  th e  re q u i re m e n ts  fo r th e  c l a s s i fi c a ti o n  

o f a u s te n i ti c ,  h i g h  m a n g a n e s e  s te e l  e l e c tro de s  h a v i n g  w e l d m e tal  w i th  n o m i n a l l y  2 0 %  M n .

1 . 2 .  T h i s  s p e c i fi c a ti o n  m a ke s  u s e  o f b o th  U . S .  C u s to m a ry  U n i ts  a n d th e  I n te rn a ti o n a l  S y s te m  o f U n i ts  ( S I ) .  T h e  

m e a s u re m e n ts  a re  n o t e x a c t e q u i v a l e n ts ;  th e re fo re ,  e a c h  s y s te m  m u s t b e  u s e d i n de p e n de n tl y  o f th e  o th e r w i th o u t 

c o m b i n i n g  i n  a n y  w ay  w h e n  re fe rri n g  to  m a te ri a l  p ro p e rti e s .  T h e  s p e c i fi c a ti o n  de s i g n a te d A 5 . 5  u s e s  U . S .  C u s to m a ry  

U n i ts .  T h e  s p e c i fi c ati o n  de s i g n a te d A 5 . 5 M  u s e s  S I  U n i ts .  T h e  l a tte r u n i ts  are  s h o w n  w i th i n  b ra c ke ts  [  ]  o r i n  ap p ro p ri a te  

c o l u m n s  i n  t ab l e s  a n d fi g u re s .  S ta n da rd di m e n s i o n s  b a s e d o n  e i th e r s y s te m  m a y  b e  u s e d fo r s i z i n g  o f fi l l e r m e ta l  o r 

p a c ka g i n g  o r b o th  u n de r A 5 . 5  o r A 5 . 5 M  s p e c i fi c a ti o n .

1 . 3 .  S a fe ty  a n d h e a l th  i s s u e s  a n d c o n c e rn s  a re  b e y o n d t h e  s c o p e  o f th i s  s ta n da rd;  s o m e  s afe ty  a n d h e a l th  i n fo rm a ti o n  i s  

p ro v i de d,  b u t s u c h  i s s u e s  a re  n o t fu l l y  a ddre s s e d h e re i n .  S o m e  s a fe ty  a n d h e a l th  i n fo rm at i o n  c a n  b e  fo u n d i n  A n n e x  A ,  

C l a u s e s  A 5  a n d A 1 0 .

S a fe ty  a n d h e a l th  i n fo rm a ti o n  i s  a v a i l a b l e  fro m  th e  fo l l o w i n g  s o u rc e s :

A m e ri c a n  We l di n g  S o c i e ty :

( 1 )  A N S I  Z 4 9 . 1 ,  Sa fe ty  i n  We ldi n g,  Cu tti n g,  a n d A lli e d Pro c e s s e s

( 2 )  AW S  S a fe ty  a n d H e a l th  F a c t S h e e t s

( 3 )  O th e r s a fe ty  a n d h e a l th  i n fo rm a ti o n  o n  th e  AW S  w e b s i te

M a te ri a l  o r E q u i p m e n t M a n u fa c tu re rs :

( 1 )  S a fe ty  D a ta  S h e e ts  s u p p l i e d b y  m a te ri a l s  m a n u fa c tu re rs

( 2 )  O p e ra ti n g  M a n u a l s  s u p p l i e d b y  e q u i p m e n t m a n u fa c tu re rs

A p p l i c a b l e  Re g u l a to ry  A g e n c i e s .

Wo rk p e rfo rm e d i n  a c c o rda n c e  w i th  th i s  s ta n da rd m a y  i n v o l v e  th e  u s e  o f m a te ri a l s  th at  h a v e  b e e n  de e m e d h a z ardo u s   

a n d m a y  i n v o l v e  o p e ra ti o n s  o r e q u i p m e n t th a t m a y  c a u s e  i n j u ry  o r de a th .  T h i s  s ta n da rd do e s  n o t p u rp o rt to  a ddre s s  a l l  

s a fe ty  a n d h e a l th  ri s ks  th a t m a y  b e  e n c o u n te re d.  T h e  u s e r o f th i s  s ta n da rd s h o u l d e s ta b l i s h  an  a p p ro p ri a te  s a fe ty  p ro g ra m  

to  a ddre s s  s u c h  ri s ks  a s  w e l l  a s  to  m e e t a p p l i c a b l e  re g u l a to ry  re q u i re m e n ts .  A N S I  Z 4 9 . 1  s h o u l d b e  c o n s i de re d w h e n  

de v e l o p i n g  th e  s a fe ty  p ro g ra m .

2 . N o r m a t i v e  Re fe re n c e s

T h e  do c u m e n ts  l i s te d b e l o w  a re  re fe re n c e d w i th i n  th i s  p u b l i c a ti o n  a n d a re  m a n da to ry  to  th e  e x te n t s p e c i fi e d h e re i n .  F o r 

u n da te d re fe re n c e s ,  th e  l a te s t e di ti o n  o f th e  re fe re n c e d s ta n da rd s h a l l  a p p l y.  F o r da te d re fe re n c e s ,  s u b s e q u e n t a m e n dm e n ts  

to  o r re v i s i o n s  o f a n y  o f th e s e  p u b l i c a ti o n s  do  n o t a p p l y.
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A m e ri c a n  We l di n g  S o c i e ty  ( AW S )  do c u m e n ts :

AW S  A 3 . 0 M /A 3 . 0 ,  Sta n da rd We ldi n g Te rm s  a n d D e fi n i ti o n s ,  In c lu di n g Te rm s  fo r A dh e s i v e  B o n di n g,  B ra zi n g,

So lde ri n g,  Th e rm a l Cu tti n g,  a n d Th e rm a l Sp ra y i n g

AW S  A 4 . 3  A D D 1 ,  Sta n da rd Me th o ds  fo r D e te rm i n a ti o n  o f th e  D i ffu s i b le  Hy dro ge n  Co n te n t o f Ma rte n s i ti c ,  B a i n i ti c ,

a n d Fe rri ti c  Ste e l We ld Me ta l Pro du c e d b y  A rc  We ldi n g

AW S  A 4 . 4 M ,  Sta n da rd Pro c e du re  fo r D e te rm i n a ti o n  o f Mo i s tu re  Co n te n t o f We ldi n g Flu x e s  a n d We ldi n g Ele c tro de

Flu x  Co a ti n gs

A WS A 4 . 5 M/A 4 . 5 ,  Sta n da rd Me th o ds  fo r Cla s s i fi c a ti o n  Te s ti n g o f Po s i ti o n a l Ca p a c i ty  a n d R o o t Pe n e tra ti o n  o f

We ldi n g Co n s u m a b le s  i n  a  Fi lle t We ld

AW S  A 5 . 0 1 M /A 5 . 0 1 ,  We ldi n g a n d B ra zi n g Co n s u m a b le s  — Pro c u re m e n t o f Fi lle r Me ta ls  a n d Flu x e s

AW S  A 5 . 0 2 /A 5 . 0 2 M ,  Sp e c i fi c a ti o n  fo r Fi lle r Me ta l Sta n da rd Si ze s ,  Pa c ka gi n g,  a n d Ph y s i c a l A ttri b u te s

A WS B 4 . 0 ,  Sta n da rd Me th o ds  fo r Me c h a n i c a l Te s ti n g o f We lds

A m e ri c a n  N a ti o n a l  S ta n da rds  I n s ti tu te  ( A N S I )  do c u m e n ts :

A N S I  Z 4 9 . 1 ,  Sa fe ty  i n  We ldi n g,  Cu tti n g,  a n d A lli e d Pro c e s s e s

A S T M  I n te rn a ti o n a l  ( A S T M )  do c u m e n ts :

A S T M  A 2 9 /A 2 9 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Ge n e ra l R e q u i re m e n ts  fo r Ste e l B a rs ,  Ca rb o n  a n d A llo y,  Ho t- Wro u gh t

A S T M  A 3 6 /A 3 6 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Ca rb o n  Stru c tu ra l Ste e l

A S T M  A 2 0 3 /A 2 0 3 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Pre s s u re  Ve s s e l Pla te s ,  A llo y  Ste e l,  Ni c ke l

A S T M  A 2 0 4 /A 2 0 4 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Pre s s u re  Ve s s e l Pla te s ,  A llo y  Ste e l,  Mo ly b de n u m

A S T M  A 2 4 2 /A 2 4 2 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Hi gh - Stre n gth  L o w - A llo y  Stru c tu ra l Ste e l

A S T M  A 2 8 3 /A 2 8 3 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r L o w  a n d In te rm e di a te  Te n s i le  Stre n gth  Ca rb o n  Ste e l Pla te s

A S T M  A 3 0 2 /A 3 0 2 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Pre s s u re  Ve s s e l Pla te s ,  A llo y  Ste e l,  Ma n ga n e s e - Mo ly b de n u m ,  a n d

Ma n ga n e s e - Mo ly b de n u m - Ni c ke l

A S T M  A 3 5 2 /A 3 5 2 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Ste e l Ca s ti n gs ,  Fe rri ti c  a n d Ma rte n s i ti c ,  fo r Pre s s u re - Co n ta i n i n g

Pa rts ,  Su i ta b le  fo r L o w - Te m p e ra tu re  Se rv i c e

A S T M  A 3 8 7 /A 3 8 7 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Pre s s u re  Ve s s e l Pla te s ,  A llo y  Ste e l,  Ch ro m i u m - Mo ly b de n u m

A S T M  A 5 1 4 /A 5 1 4 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Hi gh - Yi e ld- Stre n gth ,  Q u e n c h e d a n d Te m p e re d,  A llo y  Ste e l Pla te ,

Su i ta b le  fo r We ldi n g

A S T M  A 5 1 6 /A 5 1 6 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Pre s s u re  Ve s s e l Pla te s ,  Ca rb o n  Ste e l,  fo r Mo de ra te -  a n d L o w e r-

Te m p e ra tu re  Se rv i c e

A S T M  A 5 1 7 /A 5 1 7 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Pre s s u re  Ve s s e l Pla te s ,  A llo y  Ste e l,  Hi gh - Stre n gth ,  Q u e n c h e d a n d

Te m p e re d

A S T M  A 5 3 3 /A 5 3 3 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Pre s s u re  Ve s s e l Pla te s ,  A llo y  Ste e l,  Q u e n c h e d a n d Te m p e re d,

Ma n ga n e s e - Mo ly b de n u m ,  a n d Ma n ga n e s e - Mo lyb de n u m - Ni c ke l

A S T M  A 5 3 7 /A 5 3 7 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Pre s s u re  Ve s s e l Pla te s ,  He a t- Tre a te d,  Ca rb o n - Ma n ga n e s e - Si li c o n

Ste e l

A S T M  A 5 4 3 /A 5 4 3 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Pre s s u re  Ve s s e l Pla te s ,  A llo y  Ste e l,  Q u e n c h e d a n d Te m p e re d Ni c ke l-

Ch ro m i u m - Mo ly b de n u m

A S T M  A 5 8 8 /A 5 8 8 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Hi gh - Stre n gth  L o w - A llo y  Stru c tu ra l Ste e l w i th  5 0  ks i  [3 4 5  MPa ]

Mi n i m u m  Yi e ld Po i n t to  4 - i n .  [1 0 0 - m m ]  Th i c k

A S T M  A 7 0 9 /A 7 0 9 M ,  Sta n da rd Sp e c i fi c a ti o n  fo r Ca rb o n  Stru c tu ra l Ste e l fo r B ri dge s

AW S  A 5 . 5 /A 5 . 5 M : 2 0 2 2
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A STM A 1 1 0 6,  Sta n da rd Sp e c i fi c a ti o n  fo r Pre s s u re  Ve s s e l Pla te ,  A llo y  Ste e l,  A u s te n i ti c  Hi gh  Ma n ga n e s e  fo r Cryo ge n i c  

A p p li c a ti o n

A STM E2 3 ,  Sta n da rd Te s t Me th o ds  fo r No tc h e d B a r Im p a c t Te s ti n g o f Me ta lli c  Ma te ri a ls

A S T M  E 2 9 ,  Sta n da rd Pra c ti c e  fo r Us i n g Si gn i fi c a n t D i gi ts  i n  Te s t D a ta  to  D e te rm i n e  Co n fo rm a n c e  w i th  Sp e c i fi c a ti o n s

A S T M  E 3 5 0 ,  Sta n da rd Te s t Me th o ds  fo r Ch e m i c a l A n a ly s i s  o f Ca rb o n  Ste e l,  L o w - A llo y  Ste e l,  Si li c o n  Ele c tri c a l Ste e l,

In go t Iro n  a n d Wro u gh t Iro n

A STM E3 5 3 ,  Sta n da rd Te s t Me th o ds  fo r Ch e m i c a l A n a ly s i s  o f Sta i n le s s ,  He a t- R e s i s ti n g,  Ma ra gi n g,  a n d Oth e r Si m i la r

Ch ro m i u m - Ni c ke l- Iro n  A llo y s

A S T M  E 1 0 3 2 ,  Sta n da rd Te s t Me th o d fo r R a di o gra p h i c  Ex a m i n a ti o n  o f We ldm e n ts

A STM E2 0 3 3 ,  Sta n da rd Pra c ti c e  fo r R a di o gra p h i c  Ex a m i n a ti o n  Us i n g Co m p u te d R a di o gra p h y  (Ph o to s ti m u la b le

L u m i n e s c e n c e  Me th o d)

A STM E2 69 8 ,  Sta n da rd Pra c ti c e  fo r R a di o gra p h i c  Ex a m i n a ti o n  Us i n g D i gi ta l D e te c to r A rra y s

I n te rn a ti o n a l  O rg an i z a ti o n  fo r S ta n da rdi z a ti o n  ( I S O )  do c u m e n ts :

I S O  8 0 0 0 0 - 1 ,  Q u a n ti ti e s  a n d u n i ts —Pa rt 1 :  Ge n e ra l.

U ni te d S ta te s  D e p a rtm e n t o f D e fe n s e  ( D O D S S P )  p u b l i c a ti o n s :

N AV S E A Te c h n i c al  P u b l i c at i o n  T 9 0 7 4 - B D - G I B - 0 1 0 /0 3 0 0 ,  B a s e  Ma te ri a ls  fo r Cri ti c a l A p p li c a ti o n s :  R e q u i re m e n ts

fo r L o w  A llo y  Ste e l Pla te ,  Fo rgi n gs ,  Ca s ti n gs ,  Sh a p e s ,  B a rs ,  a n d He a ds  o f HY- 8 0 /1 0 0 /1 3 0  a n d HSL A - 8 0 /1 0 0

M I L - E - 2 2 2 0 0 /1 ,  Mi li ta ry  Sp e c i fi c a ti o n :  Ele c tro de s ,  We ldi n g,  Mi n e ra l Co v e re d,  Iro n - Po w de r,  L o w - Hy dro ge n  Me di u m  

a n d Hi gh  Te n s i le  Ste e l,  A s  We lde d o r Stre s s - R e li e ve d We ld A p p li c a ti o n

M I L - E - 2 2 2 0 0 /1 0 ,  Mi li ta ry  Sp e c i fi c a ti o n :  Ele c tro de s ,  We ldi n g,  Mi n e ra l Co v e re d,  Iro n - Po w de r,  L o w - Hy dro ge n

Me di u m ,  Hi gh  Te n s i le  a n d Hi gh e r- Stre n gth  L o w  A llo y  Ste e ls

A m e ri c a n  P e tro l e u m  I n s ti tu te  ( A P I )  s ta n dard:

S p e c i fi c a ti o n  5 L ,  L i n e  Pi p e

3. Classification

3.1  T h e  w e l di n g  e l e c tro de s  c o v e re d b y  th e  A 5 . 5  a n d A 5 . 5 M  s p e c i fi c a ti o n s  u ti l i z e  a  c l a s s i fi c a ti o n  s y s te m  ( s h o w n  i n

F i g u re  1 )  b a s e d u p o n  U . S .  C u s to m ary  U n i ts  an d th e  I n te rn a ti o n a l  S y s te m  o f U n i ts  ( S I ) ,  re s p e c ti v e l y,  a n d a re  c l a s s i fi e d

a c c o rdi n g  to :

( 1 )  Ty p e  o f c u rre n t ( Ta b l e  1 )

( 2 )  Ty p e  o f c o v e ri n g  ( Ta b l e  1 )

( 3 )  We l di n g  p o s i ti o n  ( Ta b l e  1 )

( 4 )  C h e m i c a l  c o m p o s i ti o n  o f th e  w e l d m e ta l  ( Ta b l e  2 )

( 5 )  M e c h an i c a l  p ro p e rti e s  o f th e  w e l d m e ta l  i n  th e  a s - w e l de d o r p o s tw e l d h e a t tre a te d c o n di ti o n  ( Ta b l e s  3  a n d 4 )

3.2  E l e c tro de s  c l a s s i fi e d u n de r o n e  c l a s s i fi c a ti o n  s h a l l  n o t b e  c l a s s i fi e d u n de r a n y  o th e r c l a s s i fi c a ti o n  i n  th i s  s p e c i fi c a ti o n ,  

e x c e p t th a t a n  e le c tro de  m a y  b e  c la s s i fi e d w i th  b o th  a  de fi n e d c h e m i c a l c o m p o s i ti o n  de s i gn a to r a n d a  “- G”  c o m p o s i ti o n

de s i gn a to r.  A l s o ,  a n  e l e c tro de  m ay  b e  c l a s s i fi e d u n de r b o th  A 5 . 5  a n d A 5 . 5 M  s p e c i fi c a ti o n s .

3.3  E l e c tro de s  m a y  b e  c l a s s i fi e d u n de r A 5 . 5  u s i n g  U . S .  C u s to m a ry  U n i ts  o r u n de r A 5 . 5 M  u s i n g  th e  I n te rn a ti o n a l  S y s te m

o f U n i ts  ( S I ) ,  o r th e y  m a y  b e  c l a s s i fi e d u n de r b o t h  s y s te m s .  E l e c tro de s  c l a s s i fi e d u n de r e i th e r c l as s i fi c a ti o n  s y s te m  m u s t

m e e t a l l  re q u i re m e n ts  fo r c l a s s i fi c a ti o n  u n de r th a t s y s te m .  T h e  c l a s s i fi c a ti o n  s y s te m  i s  s h o w n  i n  F i g u re  1 .
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E  X X  X X  - X

E  X X  X X  M

E  X X  X X  M 1

E  X X  X X  M  H Z

E  X X  X X  M 1  H Z

E  X X  X X  – X  H Z  R

M a n d a t o r y  C l a s s i fi c a t i o n  D e s i g n a t o r s a

D e s i g n a t e s  a n  e l e c t r o d e .  T h i s  d e s i g n a t o r  m a y  b e  d e l e t e d  f r o m  t h e  p r o d u c t  i m p r i n t  r e q u i r e d

f o r  t h e  i d e n t i fi c a t i o n  o f  t h e  e l e c t r o d e .

D e s i g n a t e s  t h e  w e l d i n g  p o s i t i o n  i n  w h i c h  e l e c t r o d e s  a r e  u s a b l e ,  t h e  t y p e  o f  c o v e r i n g  a n d

t h e  k i n d  o f  c u r r e n t  f o r  w h i c h  t h e  e l e c t r o d e s  a r e  s u i t a b l e  ( s e e  T a b l e  1 ) .  Example: I n  t h e

E 8 0 1 8 - C 1  [ E 5 5 1 8 - C 1 ]  c l a s s i fi c a t i o n  r e f e r e n c e d  a b o v e ,  t h e  “ 1 8 ”  d e s i g n a t e s  a  l o w -

h y d r o g e n ,  b a s i c  c o a t e d  i r o n  p o w d e r  e l e c t r o d e  c a p a b l e  o f  w e l d i n g  i n  a l l  p o s i t i o n s  u s i n g

a c  a n d  d c  e l e c t r o d e  p o s i t i v e .

D e s i g n a t e s  t h e  c h e m i c a l  c o m p o s i t i o n  o f  t h e  u n d i l u t e d  w e l d  m e t a l  p r o d u c e d  b y  t h e

e l e c t r o d e  u s i n g  s h i e l d e d  m e t a l  a r c  w e l d i n g  ( s e e  T a b l e  2 ) .  Example: I n  t h e  E 8 0 1 8 - C 1

[ E 5 5 1 8 - C 1 ]  c l a s s i fi c a t i o n  r e f e r e n c e d  a b o v e ,  t h e  “ C 1 ”  d e s i g n a t e s  a n  e l e c t r o d e  c a p a b l e  o f

d e p o s i t i n g  w e l d  m e t a l  c o n t a i n i n g  2 . 0 0  t o  2 . 7 5 %  n i c k e l .

D e s i g n a t e s  a n  e l e c t r o d e  E ( X ) X X 1 8 M ( 1 )  [ E X X 1 8 M ( 1 ) ]  i n t e n d e d  t o  m e e t  m o s t  r e q u i r e m e n t s

f o r  m i l i t a r y  s p e c i fi c a t i o n s  ( g r e a t e r  t o u g h n e s s ,  y i e l d  s t r e n g t h ,  a n d  e l o n g a t i o n )  ( s e e  T a b l e s  3

a n d  4 ) .  Example: E 1 1 0 1 8 M  [ E 7 6 1 8 M ] .

O p t i o n a l  S u p p l e m en t a l  D e s i g n a t o r s b

D e s i g n a t e s  t h a t  t h e  e l e c t r o d e s  m e e t  t h e  r e q u i r e m e n t s  o f  t h e  a b s o r b e d  m o i s t u r e  t e s t
( a n  o p t i o n a l  s u p p l e m e n t a l  t e s t  f o r  a l l  l o w  h y d r o g e n  e l e c t r o d e s )  ( s e e  T a b l e  1 1 ) .  Example:

E 8 0 1 8 - C 1  R  [ E 5 5 1 8 - C 1  R ] .

D e s i g n a t e s  t h a t  t h e  e l e c t r o d e  m e e t s  t h e  r e q u i r e m e n t s  o f  t h e  d i f f u s i b l e  h y d r o g e n  t e s t

( a n  o p t i o n a l  s u p p l e m e n t a l  t e s t  o f  t h e  w e l d  m e t a l  f r o m  l o w - h y d r o g e n  e l e c t r o d e s )  f o r

e l e c t r o d e s  i n  t h e  a s  r e c e i v e d  o r  c o n d i t i o n e d  s t a t e ,  w i t h  a n  a v e r a g e  d i f f u s i b l e  h y d r o g e n

c o n t e n t  n o t  e x c e e d i n g  “ Z ”  m L /1 0 0 g  o f  d e p o s i t e d  m e t a l ,  w h e r e  “ Z ”  i s  4 ,  8 ,  o r  1 6  ( s e e

T a b l e  1 2 ) .  Example: E 8 0 1 8 - C 1  H 8  [ E 5 5 1 8 - C 1  H 8 ] .  I n  t h i s  c a s e ,  t h e  e l e c t r o d e  w i l l  g i v e  a

m a x i m u m  o f  8 m L  o f  h y d r o g e n  p e r  1 0 0 g  o f  d e p o s i t e d  m e t a l  w h e n  t e s t e d  i n  a c c o r d a n c e

w i t h  t h i s  s p e c i fi c a t i o n .

a

b

T h e  c o m b i n a t i o n  o f  t h e s e  d e s i g n a t o r s  c o n s t i t u t e s  t h e  e l e c t r o d e  c l a s s i fi c a t i o n .

T h e s e  d e s i g n a t o r s  a r e  o p t i o n a l  a n d  d o  n o t  c o n s t i t u t e  a  p a r t  o f  t h e  e l e c t r o d e  c l a s s i fi c a t i o n .

T w o  ( o r  t h r e e )  d i g i t s  a r e  u s e d  f o r  A W S  A 5 . 5  t o  d e s i g n a t e  i n  k s i ,  o r  f o r  A 5 . 5 M  t o  d e s i g n a t e

i n  M P a  d i v i d e d  b y  1 0 ,  t h e  m i n i m u m  t e n s i l e  s t r e n g t h  o f  t h e  w e l d  m e t a l  p r o d u c e d  i n  a c c o r d a n c e

w i t h  t h e  t e s t  a s s e m b l y  p r e p a r a t i o n  p r o c e d u r e  o f  t h i s  s p e c i fi c a t i o n  ( s e e  T a b l e  3 ) .

Example: E 8 0 1 8 - C 1  i s  a n  e l e c t r o d e  w i t h  a  t e n s i l e  s t r e n g t h  o f  8 0 , 0 0 0  p s i .

[ E 5 5 1 8 - C 1  i s  a n  e l e c t r o d e  w i t h  a  t e n s i l e  s t r e n g t h  o f  5 5 0  M P a ] .

F i g u re  1 —O r d e r o f E l e c t ro d e  M a n d a t o r y  a n d  O p t i o n a l  S u p p l e m e n t a l  D e s i g n a t o r s
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Ta b l e  1
E l e c t ro d e  C l a s s i f i c a t i o n

AW S  C l a s s i ? c a t i o n a

Ty p e  o f C o v e r i n g
We l d i n g  P o s i t i o n s  fo r  

C l a s s i ? c a t i o n b Ty p e  o f C u r r e n t c

A 5 . 5 A 5 . 5 M

E 7 0 1 0 - X E 4 9 1 0 - X H i g h  c e l l u l o s e  s o di u m F,  V,  O H ,  H dc e p

E 7 0 1 1 - X E 4 9 1 1 - X
H i g h  c e l l u l o s e  

p o ta s s i u m
F,  V,  O H ,  H a c ,  dc e p

E 7 0 1 5 - X d, e E 4 9 1 5 - X d, e L o w  h y dro g e n  s o di u m F,  V,  O H ,  H dc e p

E 7 0 1 6 - X d, e E 4 9 1 6 - X d, e L o w  h y dro g e n

p o t a s s i u m
F,  V,  O H ,  H a c ,  dc e p

E 7 0 1 8 - X d, e E 4 9 1 8 - X d, e L o w  h y dro g e n  

p o ta s s i u m ,  i ro n  p o w de rf F,  V,  O H ,  H a c ,  dc e p

E 7 0 2 0 - X E 4 9 2 0 - X H i g h  i ro n  o x i de H - fi l l e t s a c ,  dc e n

F a c ,  dc e p ,  dc e n

E 7 0 2 7 - X E 4 9 2 7 - X
H i g h  i ro n  o x i de ,  i ro n

p o w de rf H - fi l l e t a c ,  dc e n

F a c ,  dc e p ,  dc e n

E 8 0 1 0 - X E 5 5 1 0 - X H i g h  c e l l u l o s e  s o di u m F,  V,  O H ,  H dc e p

E 8 0 1 1 - G E 5 5 1 1 - G
H i g h  c e l l u l o s e

p o ta s s i u m
F,  V,  O H ,  H a c ,  dc e p

E 8 0 1 3 - G E 5 5 1 3 - G H i g h  ti ta n i a  p o ta s s i u m F,  V,  O H ,  H a c ,  dc e p ,  dc e n

E 8 0 1 5 - X d, e E 5 5 1 5 - X d, e L o w  h y dro g e n  s o di u m F,  V,  O H ,  H dc e p

E 8 0 1 6 - X d, e E 5 5 1 6 - X d, e L o w  h y dro g e n

p o t a s s i u m
F,  V,  O H ,  H a c ,  dc e p

E 8 0 1 8 - X d, e E 5 5 1 8 - X d, e L o w  h y dro g e n

p o ta s s i u m ,  i ro n  p o w de rf F,  V,  O H ,  H a c ,  dc e p

E 8 0 4 5 - X d, e E 5 5 4 5 - X d, e L o w  h y dro g e n  s o di u m F,  O H ,  H ,  V- do w n dc e p

E 9 0 1 0 - X E 6 2 1 0 - X H i g h  c e l l u l o s e  s o di u m F,  V,  O H ,  H dc e p

E 9 0 1 1 - G E 6 2 1 1 - G
H i g h  c e l l u l o s e

p o t a s s i u m
F,  V,  O H ,  H a c ,  dc e p

E 9 0 1 3 - G E 6 2 1 3 - G H i g h  t i t a n i a  p o t a s s i u m F,  V,  O H ,  H a c ,  dc e p ,  dc e n

E 9 0 1 5 - X d, e E 6 2 1 5 - X d, e L o w  h y dro g e n  s o di u m F,  V,  O H ,  H dc e p

E 9 0 1 6 - X d, e E 6 2 1 6 - X d, e L o w  h y dro g e n

p o t a s s i u m
F,  V,  O H ,  H a c ,  dc e p

E 9 0 1 8 - X d, e E 6 2 1 8 - X d, e L o w  h y dro g e n  

p o ta s s i u m ,  i ro n  p o w de rf F,  V,  O H ,  H a c ,  dc e p

E 9 0 1 8 M d, e E 6 2 1 8 M d, e I ro n  p o w de r,  l o w  h y dro -

g e n f F,  V,  O H ,  H dc e p

E 9 0 4 5 - X d, e E 6 2 4 5 - X d, e L o w  h y dro g e n  s o di u m F,  O H ,  H ,  V- do w n dc e p

E 1 0 0 1 0 - G E 6 9 1 0 - G H i g h  c e l l u l o s e  s o di u m F,  V,  O H ,  H dc e p

E 1 0 0 1 1 - G E 6 9 1 1 - G
H i g h  c e l l u l o s e

p o t a s s i u m
F,  V,  O H ,  H a c ,  dc e p

E 1 0 0 1 3 - G E 6 9 1 3 - G H i g h  t i t a n i a  p o t a s s i u m F,  V,  O H ,  H a c ,  dc e p ,  dc e n

E 1 0 0 1 5 - X d, e E 6 9 1 5 - X d, e L o w  h y dro g e n  s o di u m F,  V,  O H ,  H dc e p

E 1 0 0 1 6 - X d, e E 6 9 1 6 - X d, e L o w  h y dro g e n

p o t a s s i u m
F,  V,  O H ,  H a c ,  dc e p

E 1 0 0 1 8 - X d, e E 6 9 1 8 - X d, e L o w  h y dro g e n

p o ta s s i u m ,  i ro n  p o w de rf F,  V,  O H ,  H a c ,  dc e p

E 1 0 0 1 8 M d, e E 6 9 1 8 M d, e I ro n  p o w de r,  l o w  h y dro -

g e n f F,  V,  O H ,  H dc e p

E 1 0 0 4 5 - X d, e E 6 9 4 5 - X d, e L o w  h y dro g e n  s o di u m F,  O H ,  H ,  V- do w n dc e p

( C o n ti n u e d)
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AW S  C l a s s i ? c a t i o n a

Ty p e  o f C o v e r i n g
We l d i n g  P o s i t i o n s  fo r  

C l a s s i ? c a t i o n b Ty p e  o f C u r r e n t c

A 5 . 5 A 5 . 5 M

E 1 1 0 1 0 - G E 7 6 1 0 - G H i g h  c e l l u l o s e  s o di u m F,  V,  O H ,  H dc e p

E 1 1 0 1 1 - G E 7 6 1 1 - G
H i g h  c e l l u l o s e

p o ta s s i u m
F,  V,  O H ,  H a c ,  dc e p

E 1 1 0 1 3 - G E 7 6 1 3 - G H i g h  ti ta n i a  p o ta s s i u m F,  V,  O H ,  H a c ,  dc e p ,  dc e n

E 1 1 0 1 5 - G d, e E 7 6 1 5 - G d, e L o w  h y dro g e n  s o di u m F,  V,  O H ,  H dc e p

E 1 1 0 1 6 - Xd, e E 7 6 1 6 - Xd, e L o w  h y dro g e n

p o ta s s i u m
F,  V,  O H ,  H a c ,  dc e p

E 1 1 0 1 8 - Xd, e E 7 6 1 8 - Xd, e L o w  h y dro g e n

p o ta s s i u m ,  i ro n  p o w de rf F,  V,  O H ,  H a c ,  dc e p

E 1 1 0 1 8 M d, e E 7 6 1 8 M d, e I ro n  p o w de r,  l o w  h y dro -

g e n f F,  V,  O H ,  H dc e p

E 1 2 0 1 0 - G E 8 3 1 0 - G H i g h  c e l l u l o s e  s o di u m F,  V,  O H ,  H dc e p

E 1 2 0 1 1 - G E 8 3 1 1 - G
H i g h  c e l l u l o s e

p o t a s s i u m
F,  V,  O H ,  H a c ,  dc e p

E 1 2 0 1 3 - G E 8 3 1 3 - G H i g h  t i t a n i a  p o t a s s i u m F,  V,  O H ,  H a c ,  dc e p ,  dc e n

E 1 2 0 1 5 - G d, e E 8 3 1 5 - G d, e L o w  h y dro g e n  s o di u m F,  V,  O H ,  H dc e p

E 1 2 0 1 6 - G d, e E 8 3 1 6 - G d, e L o w  h y dro g e n

p o ta s s i u m
F,  V,  O H ,  H a c ,  dc e p

E 1 2 0 1 8 - G e , e E 8 3 1 8 - G d, e L o w  h y dro g e n

p o ta s s i u m ,  i ro n  p o w de rf F,  V,  O H ,  H a c ,  dc e p

E 1 2 0 1 8 M d, e E 8 3 1 8 M d, e I ro n  p o w de r,  l o w  h y dro -

g e n f F,  V,  O H ,  H dc e p

E 1 2 0 1 8 M 1 d, e E 8 3 1 8 M 1 d, e I ro n  p o w de r,  l o w  h y dro -

g e n f F,  V,  O H ,  H dc e p

a .   T h e  l e tte r “ X ”  in  th e  c o m p o s i ti o n  de s i gn a to r p o s i ti o n  (s e e  Fi gu re  1 )  a s  u s e d i n  th i s  ta b l e  a n d e l s e w h e re  i n  th i s  s p e c i fi c a ti o n  s ta n ds  fo r a n y  a l l o w a b l e  
v a l u e  o f th e  de s i g n a to r n o t o th e rw i s e  i n di vi du a lly  li s te d.

b .  T h e  a b b re v i a ti o n s  F,  H ,  H - fi l l e ts ,  V,  V- do w n ,  a n d O H  i n di c a te  th e  w e l di n g  p o s i ti o n ,  a s  fo l l o w s :
F  =  F l a t
H  =  H o ri z o n ta l
H - fi l l e ts  =  H o ri z o n ta l  fi l l e ts
V =   Ve rti c a l  ( F o r e l e c tro de s  3 /1 6  i n  [ 5 . 0  mm ]  a n d u n de r,  e x c e p t 5 /3 2  i n  [ 4 . 0  m m ]  a n d u n de r fo r c l a s s i fi c a ti o n  E ( X ) X X 1 5 - X ,  E ( X ) X X 1 6 - X ,  E ( X )

X X 1 8 - X )
V- do w n  =   v e rti c a l ,  w i th  do w n w a rd p ro g re s s i o n
O H  =   o v e rh e a d ( F o r e l e c tro de s  3 /1 6  i n  [ 5 . 0  mm ]  a n d u n de r,  e x c e p t 5 /3 2  i n  [ 4 . 0  m m]  a n d u n de r fo r c l a s s i fi c a ti o n s  E ( X ) X X 1 5 - X ,  E ( X ) X X 1 6 - X ,  

E ( X ) X X 1 8 - X )
c .  T h e  te rm  “ dc e p ”  re fe rs  to  di re c t c u rre n t,  e l e c tro de  p o s i ti v e  ( dc ,  re v e rs e  p o l a ri ty ) .  T h e  te rm  “ dc e n ”  re fe rs  to  di re c t c u rre n t,  e l e c tro de  n e g a ti v e  ( dc ,

s tra i g h t p o l a ri ty ) .
d.   E l e c tro de s  c l a s s i fi e d a s  E ( X ) X X 1 5 - X ,  E ( X ) X X 1 6 - X ,  E ( X ) X X 1 8 - X ,  E ( X ) X X 1 8 M ( 1 )  o r E ( X ) X X 4 5 - X  w h i c h  m e e t th e  s u p p l e m e n ta l  a b s o rb e d mo i s -

tu re  re q u i re m e n ts  i n  Ta b l e  1 1  m a y  b e  fu rth e r i de n ti fi e d a s  s h o w n  i n  Ta b l e  1 1  a n d F i g u re  1 .
e .  E l e c tro de s  c l a s s i fi e d a s  E ( X ) X X 1 5 - X ,  E ( X ) X X 1 6 - X ,  E ( X ) X X 1 8 - X ,  E ( X ) X X 1 8 M ( 1 )  o r E ( X ) X X 4 5 - X  w h i c h  p ro du c e  w e l d m e ta l  th a t m e e ts  th e

m a x i m u m  a v e ra g e  l e v e l  o f di ffu s i b l e  h y dro g e n  i n  Ta b l e  1 2  ma y  b e  fu rth e r i de n ti fi e d a s  s p e c i fi e d i n  Ta b l e  1 2  a n d F i g u re  1 .
f.  U s e  o f th e  te rm  “ i ro n  p o w de r”  i s  i n te n de d to  i n c l u de  o th e r m e ta l  p o w de rs  a dde d to  th e  c o v e ri n g  fo r a l l o y i n g  o f th e  w e l d me tal  ( S e e  A 6 . 1 4 ) .

Ta b l e  1  ( C o n t i n u e d )
E l e c t ro d e  C l a s s i f i c a t i o n
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Ta b l e  2
C h e m i c a l  C o m p o s i t i o n  R e q u i r e m e n t s  fo r  U n d i l u t e d  We l d  M e t a l

We i g h t  P e r c e n t a ,b

AW S  C l a s s i ? c a t i o n s c

U N S

N u m b e r d C M n S i P S N i C r M o

O t h e r  R e q u i r e d

E l e m e n t s e ,f

A 5 . 5 A 5 . 5 M E l e m e n t A m o u n t

C a r b o n - M o l y b d e n u m  S t e e l  E l e c t r o d e s

E7010-A1 E4910-A1 W17010 0.1 2 0.60 0.40 0.03 0.03 — — 0.40–0.65 — —

E7011 -A1 E4911 -A1 W17011 0.1 2 0.60 0.40 0.03 0.03 — — 0.40–0.65 — —

E7015-A1 E4915-A1 W17015 0.1 2 0.90 0.60 0.03 0.03 — — 0.40–0.65 — —

E7016-A1 E4916-A1 W17016 0.1 2 0.90 0.60 0.03 0.03 — — 0.40–0.65 — —

E7018-A1 E4918-A1 W17018 0.1 2 0.90 0.80 0.03 0.03 — — 0.40–0.65 — —

E7020-A1 E4920-A1 W17020 0.1 2 0.60 0.40 0.03 0.03 — — 0.40–0.65 — —

E7027-A1 E4927-A1 W17027 0.1 2 1 .00 0.40 0.03 0.03 — — 0.40–0.65 — —

C h r o m i u m - M o l y b d e n u m  S t e e l  E l e c t r o d e s

E8016-B1 E5516-B1 W51016 0.05–0.1 2 0.90 0.60 0.03 0.03 — 0.40–0.65 0.40–0.65 — —

E8018-B1 E5518-B1 W51018 0.05–0.1 2 0.90 0.80 0.03 0.03 — 0.40–0.65 0.40–0.65 — —

E8015-B2 E5515-B2 W52015 0.05-0.1 2 0.90 1 .00 0.03 0.03 — 1 .00–1 .50 0.40-0.65 — —

E8016-B2 E5516-B2 W52016 0.05–0.1 2 0.90 0.60 0.03 0.03 — 1 .00–1 .50 0.40–0.65 — —

E8018-B2 E5518-B2 W52018 0.05–0.1 2 0.90 0.80 0.03 0.03 — 1 .00–1 .50 0.40–0.65 — —

E7015-B2L E4915-B2L W52115 0.05 0.90 1 .00 0.03 0.03 — 1 .00–1 .50 0.40–0.65 — —

E7016-B2L E4916-B2L W52116 0.05 0.90 0.60 0.03 0.03 — 1 .00–1 .50 0.40–0.65 — —

E7018-B2L E4918-B2L W52118 0.05 0.90 0.80 0.03 0.03 — 1 .00–1 .50 0.40–0.65 — —

E9015-B3 E6216-B3 W53015 0.05–0.1 2 0.90 1 .00 0.03 0.03 — 2.00–2.50 0.90–1 .20 — —

E9016-B3 E6216-B3 W53016 0.05–0.1 2 0.90 0.60 0.03 0.03 — 2.00–2.50 0.90–1 .20 — —

E9018-B3 E6218-B3 W53018 0.05–0.1 2 0.90 0.80 0.03 0.03 — 2.00–2.50 0.90–1 .20 — —

E8015-B3L E5515-B3L W53115 0.05 0.90 1 .00 0.03 0.03 — 2.00–2.50 0.90–1 .20 — —

E8018-B3L E5518-B3L W53118 0.05 0.90 0.80 0.03 0.03 — 2.00–2.50 0.90–1 .20 — —
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Ta b l e  2  ( C o n t i n u e d )
C h e m i c a l  C o m p o s i t i o n  R e q u i r e m e n t s  fo r  U n d i l u t e d  We l d  M e t a l

AW S  C l a s s i ? c a t i o n s c

We i g h t  P e r c e n t a ,b

U N S

N u m b e r d

O t h e r  R e q u i r e d

E l e m e n t s e ,f

A 5 . 5 A 5 . 5 M C M n S i P S N i C r M o E l e m e n t A m o u n t

E8015-B4L E5515-B4L W53415 0.05 0.90 1 .00 0.03 0.03 — 1 .75–2.25 0.40–0.65 — —

E8016-B5 E5516-B5 W51316 0.07–0.1 5 0.40–0.70 0.30-0.60 0.03 0.03 — 0.40–0.60 1 .00–1 .25 V 0.05

E8015-B6 E5515-B6 W50215 0.05–0.1 0 1 .0 0.90 0.03 0.03 0.40 4.0–6.0 0.45–0.65 — —

E8016-B6 E5516-B6 W50216 0.05–0.1 0 1 .0 0.90 0.03 0.03 0.40 4.0–6.0 0.45–0.65 — —

E8018-B6 E5518-B6 W50218 0.05–0.1 0 1 .0 0.90 0.03 0.03 0.40 4.0–6.0 0.45–0.65 — —

E9018-B6 E6218-B6 W50219 0.05-0.1 0 1 .0 0.90 0.03 0.03 0.40 4.0-6.0 0.45-0.65 — —

E8015-B6L E5515-B6L W50205 0.05 1 .0 0.90 0.03 0.03 0.40 4.0–6.0 0.45–0.65 — —

E8016-B6L E5516-B6L W50206 0.05 1 .0 0.90 0.03 0.03 0.40 4.0–6.0 0.45–0.65 — —

E8018-B6L E5518-B6L W50208 0.05 1 .0 0.90 0.03 0.03 0.40 4.0–6.0 0.45–0.65 — —

E8015-B7 E5515-B7 W50315 0.05–0.1 0 1 .0 0.90 0.03 0.03 0.40 6.0–8.0 0.45–0.65 — —

E8016-B7 E5516-B7 W50416 0.05–0.1 0 1 .0 0.90 0.03 0.03 0.40 6.0–8.0 0.45–0.65 — —

E8018-B7 E5518-B7 W50318 0.05–0.1 0 1 .0 0.90 0.03 0.03 0.40 6.0–8.0 0.45–0.65 — —

E8015-B7L E5515-B7L W50305 0.05 1 .0 0.90 0.03 0.03 0.40 6.0–8.0 0.45–0.65 — —

E8016-B7L E5516-B7L W50306 0.05 1 .0 0.90 0.03 0.03 0.40 6.0–8.0 0.45–0.65 — —

E8018-B7L E5518-B7L W50308 0.05 1 .0 0.90 0.03 0.03 0.40 6.0–8.0 0.45–0.65 — —

E8015-B8 E5515-B8 W50415 0.05–0.1 0 1 .0 0.90 0.03 0.03 0.40 8.0–10.5 0.85–1 .20 — —

E8016-B8 E5516-B8 W50416 0.05–0.1 0 1 .0 0.90 0.03 0.03 0.40 8.0–10.5 0.85–1 .20 — —

E8018-B8 E5518-B8 W50418 0.05–0.1 0 1 .0 0.90 0.03 0.03 0.40 8.0–10.5 0.85–1 .20 — —
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Ta b l e  2  ( C o n t i n u e d )
C h e m i c a l  C o m p o s i t i o n  R e q u i r e m e n t s  fo r  U n d i l u t e d  We l d  M e t a l

AW S  C l a s s i ? c a t i o n s c

We i g h t  P e r c e n t a ,b

U N S

N u m b e r d

O t h e r  R e q u i r e d

E l e m e n t s e ,f

A 5 . 5 A 5 . 5 M C M n S i P S N i C r M o E l e m e n t A m o u n t

E8015-B8L E5515-B8L W50405 0.05 1 .0 0.90 0.03 0.03 0.40 8.0–10.5 0.85–1 .20 — —

E8016-B8L E5516-B8L W50506 0.05 1 .0 0.90 0.03 0.03 0.40 8.0–10.5 0.85–1 .20 — —

E8018-B8L E5518-B8L W50408 0.05 1 .0 0.90 0.03 0.03 0.40 8.0–10.5 0.85–1 .20 — —

E9016-B9A E6216-B9A — 0.04–0. 12 1 . 00–2.00 0.60 0.025 0.025 0.50–1.00 8.0–10. 5 0. 85–1. 20
V 0. 15–0.50

Nb 0.02–0. 15

W 1.50–2.00

V 0.1 5–0.30

E9015-B23 E6215-B23 Nb 0.02–0.10

E9016-B23 E6216-B23 K20857 0.04–0.1 2 1 .00 0.60 0.015 0.015 0.50 1 .9–2.9 0.30 B 0.006

E9018-B23 E6218-B23 Al 0.04

Cu 0.25

N 0.05

W 1.30–2.00

V 0. 15–0. 30

Nb 0.01–0. 10

E8016-B23A E5516-B23A — 0.03–0. 12 1 . 00 0.60 0.015 0.015 0. 50 1. 9–2.9 0. 30 B 0.006

Al 0.04

Cu 0.25

N 0.05

E9015-B24 E6215-B24 V 0.1 5–0.30

E9016-B24 E6216-B24 K20885 0.04–0.1 2 1 .00 0.60 0.020 0.015 0.50 1 .9–2.9 0.80–1 .20 Nb 0.02–0.10

E9018-B24 E6218-B24 Ti 0.1 0

B 0.006

Al 0.04

Cu 0.25

N 0.07
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Ta b l e  2  ( C o n t i n u e d )
C h e m i c a l  C o m p o s i t i o n  R e q u i r e m e n t s  fo r  U n d i l u t e d  We l d  M e t a l

AW S  C l a s s i ? c a t i o n s c

We i g h t  P e r c e n t a ,b

U N S

N u m b e r d

O t h e r  R e q u i r e d

E l e m e n t s e ,f

A 5 . 5 A 5 . 5 M C M n S i P S N i C r M o E l e m e n t A m o u n t

V 0.15–0.30

E9015-B91 g,h E6215-B91 g,h W50425 Cu 0.25

E9016-B91 g,h E6216-B91 g,h W50426 0.08–0.1 3 1 .20 0.30 0.01 0.01 0.80 8.0–10.5 0.85–1 .20 Al 0.04

E9018-B91 g,h E6218-B91 g,h W50428 Nb 0.02–0.10

N 0.02–0.07

W 1 .50–2.00

V 0.1 5–0.30

E9015-B92g E6215-B92g Nb 0.02–0.08

E9016-B92g E6216-B92g W59016 0.08–0.1 5 1 .20 0.60 0.020 0.015 1 .00 8.0–10.0 0.30–0.70 B 0.006

E9018-B92g E6218-B92g Al 0.04

Cu 0.25

N 0.03–0.08

W 1.50–2.00

V 0. 10–0.40

Co 1.00–2.00

E9016-B92A E6216-B92A — 0.06–0. 15 1 . 20 0.60 0.020 0.015 1. 00 8.0–10. 5 0. 10–0.70 Nb 0.01–0.08

B 0.006

Al 0.04

Cu 0.25

N 0.03–0.08

E9015-B115 E6215-B115 — 0.08–0. 13 0.80 0. 50 0.01 0.01 0. 50 9. 5–12.0 0. 40–0.65

V 0. 10–0. 30

Nb 0.02–0. 10

Al 0.04

Cu 0.20

N 0.02–0.07
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Ta b l e  2  ( C o n t i n u e d )
C h e m i c a l  C o m p o s i t i o n  R e q u i r e m e n t s  fo r  U n d i l u t e d  We l d  M e t a l

AW S  C l a s s i ? c a t i o n s c

We i g h t  P e r c e n t a ,b

U N S

N u m b e r d

O t h e r  R e q u i r e d

E l e m e n t s e ,f

A 5 . 5 A 5 . 5 M C M n S i P S N i C r M o E l e m e n t A m o u n t

N i c ke l  S t e e l  E l e c t ro d e s

E8016-C1 E5516-C1 W22016 0.1 2 1 .25 0.60 0.03 0.03 2.00–2.75 — — — —

E9016-C1 E6216-C1 — 0. 12 0.60–1. 20 0.80 0.03 0.03 2.00–2.75 — 0. 30 — —

E8018-C1 E5518-C1 W22018 0.1 2 1 .25 0.80 0.03 0.03 2.00–2.75 — — — —

E7015-C1L E4915-C1L W22115 0.05 1 .25 0.50 0.03 0.03 2.00–2.75 — — — —

E7016-C1L E4916-C1L W22116 0.05 1 .25 0.50 0.03 0.03 2.00–2.75 — — — —

E7018-C1L E4918-C1L W22118 0.05 1 .25 0.50 0.03 0.03 2.00–2.75 — — — —

E8016-C2 E5516-C2 W23016 0.1 2 1 .25 0.60 0.03 0.03 3.00–3.75 — — — —

E8018-C2 E5518-C2 W23018 0.1 2 1 .25 0.80 0.03 0.03 3.00–3.75 — — — —

E7015-C2L E4915-C2L W23115 0.05 1 .25 0.50 0.03 0.03 3.00–3.75 — — — —

E7016-C2L E4916-C2L W23116 0.05 1 .25 0.50 0.03 0.03 3.00–3.75 — — — —

E7018-C2L E4918-C2L W23118 0.05 1 .25 0.50 0.03 0.03 3.00–3.75 — — — —

E8016-C3 E5516-C3 W21016 0.1 2 0.40–1 .25 0.80 0.03 0.03 0.80–1 .1 0 0.1 5 0.35 V 0.05

E8018-C3 E5518-C3 W21018 0.1 2 0.40–1 .25 0.80 0.03 0.03 0.80-1 .1 0 0.1 5 0.35 V 0.05

E7018-C3L E4918-C3L W20918 0.08 0.40–1 .40 0.50 0.03 0.03 0.80–1 .1 0 0.1 5 0.35 V 0.05

E8016-C4 E5516-C4 W21916 0.1 0 1 .25 0.60 0.03 0.03 1 .1 0–2.00 — — — —

E8018-C4 E5518-C4 W21918 0.1 0 1 .25 0.80 0.03 0.03 1 .1 0–2.00 — — — —

E9015-C5L E6215-C5L W25018 0.05 0.40–1 .00 0.50 0.03 0.03 6.00–7.25 — — — —
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Ta b l e  2  ( C o n t i n u e d )
C h e m i c a l  C o m p o s i t i o n  R e q u i r e m e n t s  fo r  U n d i l u t e d  We l d  M e t a l

AW S  C l a s s i ? c a t i o n s c

We i g h t  P e r c e n t a ,b

U N S

N u m b e r d

O t h e r  R e q u i r e d

E l e m e n t s e ,f

A 5 . 5 A 5 . 5 M C M n S i P S N i C r M o E l e m e n t A m o u n t

V 0.05

E7016-C6 E4916-C6 — 0. 12 0.60–1.60 0. 25–0.90 0.03 0.03 0. 30–1.00 — 0. 35 Ti 0.005–0.035

B 0.0005–0.0045

E8016-C7 E5516-C7 — 0. 10 1. 00–1.60 0.60 0.03 0.03 1. 10–2.00 — —
Ti 0.005–0.035

B 0.0005–0.0045

N i c ke l - M o l y b d e n u m  S t e e l  E l e c t r o d e s

V 0.02

E8018-NM1 E5518-NM1 W21118 0.1 0 0.80–1 .25 0.60 0.02 0.02 0.80–1 .1 0 0.1 0 0.40–0.65 Cu 0.10

Al 0.05

V 0.05

E9018-NM2 E5518-NM2 W21119 0.04–0.1 5 0.50–1 .60 0.70 0.02 0.02 1 .40–2.1 0 0.20 0.20–0.50 Cu 0.10

Al 0.05

E10016-NM3 E6916-NM3 — 0. 12 1 . 20–1.70 0.80 0.03 0.03 1. 20–1.70 0. 10–0. 30 0. 10–0. 30 — —

E9016-NM4 E6216-NM4 — 0. 12 0.70–1. 50 0.80 0.03 0.03 0. 30–1.00 — 0. 10–0.40 — —

E10016-NM5 E6916-NM5 — 0. 12 0.80–1. 40 0.80 0.03 0.03 3. 00–3.80 0. 10–0.40 0. 30–0.60 — —

E11016-NM6 E7616-NM6 — 0. 12 1 . 20–1. 80 0.80 0.03 0.03 1. 50–2. 10 0. 10–0.40 0. 25–0.55 — —

E11016-NM7 E7616-NM7 — 0. 12 1 . 40–2.00 0.80 0.03 0.03 2. 10–2.80 — 0.50–0.80 — —

E11018-NM8 E7618-NM8 — 0. 12 1 . 20–1. 90 0. 20–0.75 0.03 0.03 2. 50–3. 30 — 0.40–1.00 — —

M a n g a n e s e - M o l y b d e n u m  S t e e l  E l e c t ro d e s

E8018-D1 E5518-D1 W18118 0.1 2 1 .00–1 .75 0.80 0.03 0.03 0.90 — 0.25–0.45 — —

E9015-D1 E6215-D1 W19015 0.1 2 1 .00–1 .75 0.60 0.03 0.03 0.90 — 0.25–0.45 — —

E9018-D1 E6218-D1 W19018 0.1 2 1 .00–1 .75 0.80 0.03 0.03 0.90 — 0.25–0.45 — —

E10015-D2 E6915-D2 W10015 0.1 5 1 .65–2.00 0.60 0.03 0.03 0.90 — 0.25–0.45 — —

E10016-D2 E6916-D2 W10016 0.1 5 1 .65–2.00 0.60 0.03 0.03 0.90 — 0.25–0.45 — —

E10018-D2 E6918-D2 W10018 0.1 5 1 .65–2.00 0.80 0.03 0.03 0.90 — 0.25–0.45 — —
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Ta b l e  2  ( C o n t i n u e d )
C h e m i c a l  C o m p o s i t i o n  R e q u i r e m e n t s  fo r  U n d i l u t e d  We l d  M e t a l

AW S  C l a s s i ? c a t i o n s c

We i g h t  P e r c e n t a ,b

U N S

N u m b e r d

O t h e r  R e q u i r e d

E l e m e n t s e ,f

A 5 . 5 A 5 . 5 M C M n S i P S N i C r M o E l e m e n t A m o u n t

E 8 0 1 6 - D 3 E 5 5 1 6 - D 3 W 1 8 0 1 6 0 . 1 2 1 . 0 0 –1 . 8 0 0 . 6 0 0 . 0 3 0 . 0 3 0 . 9 0 — 0 . 4 0 –0 . 6 5 — —

E9016-D3 E6216-D3 — 0. 12 1 . 00–1. 80 0.60 0.03 0.03 0.90 — 0.40–0.65 — —

E 8 0 1 8 - D 3 E 5 5 1 8 - D 3 W 1 8 0 1 8 0 . 1 2 1 . 0 0 –1 . 8 0 0 . 8 0 0 . 0 3 0 . 0 3 0 . 9 0 — 0 . 4 0 –0 . 6 5 — —

E 9 0 1 8 - D 3 E 6 2 1 8 - D 3 W 1 9 1 1 8 0 . 1 2 1 . 0 0 –1 . 8 0 0 . 8 0 0 . 0 3 0 . 0 3 0 . 9 0 — 0 . 4 0 –0 . 6 5 — —

High  Ma n ga n e s e  Ele c tro de s

E10016-Mn2 E6916-Mn2 — 0.25–0.50 16.0–24.0 1 . 0 0. 020 0.015 3.0 1 . 5–3. 5 1 . 5 Cu 0.5

E10018-Mn2 E6918-Mn2 — 0.25–0.50 16.0–24.0 1 . 0 0. 020 0.015 3.0 1 . 5–3. 5 1 . 5 Cu 0.5

G e n e r a l  L o w - A l l o y  S t e e l  E l e c t ro d e s

E ( X ) X X 1 0 - G i E X X 1 0 - G i — — 1 . 0 0  m i n . j 0 . 8 0  m i n . j 0 . 0 3 0 . 0 3 0 . 5 0  m i n . j 0 . 3 0  m i n . j 0 . 2 0  m i n . j
V 0 . 1 0  m i n . j

C u 0 . 2 0  m i n . j

E ( X ) X X 1 1 - G i E X X 1 1 - G i — — 1 . 0 0  m i n . j 0 . 8 0  m i n . j 0 . 0 3 0 . 0 3 0 . 5 0  m i n . j 0 . 3 0  m i n . j 0 . 2 0  m i n . j
V 0 . 1 0  m i n . j

C u 0 . 2 0  m i n . j

E ( X ) X X 1 3 - G i E X X 1 3 - G i — — 1 . 0 0  m i n . j 0 . 8 0  m i n . j 0 . 0 3 0 . 0 3 0 . 5 0  m i n . j 0 . 3 0  m i n j 0 . 2 0  m i n . j
V 0 . 1 0  m i n . j

C u 0 . 2 0  m i n . j

E ( X ) X X 1 5 - G i E X X 1 5 - G i — — 1 . 0 0  m i n . j 0 . 8 0  m i n . j 0 . 0 3 0 . 0 3 0 . 5 0  m i n . j 0 . 3 0  m i n j 0 . 2 0  m i n . j
V 0 . 1 0  m i n . j

C u 0 . 2 0  m i n . j

E ( X ) X X 1 6 - G i E X X 1 6 - G i — — 1 . 0 0  m i n . j 0 . 8 0  m i n . j 0 . 0 3 0 . 0 3 0 . 5 0  m i n . j 0 . 3 0  m i n . j 0 . 2 0  m i n . j
V 0 . 1 0  m i n . j

C u 0 . 2 0  m i n . j

E ( X ) X X 1 8 - G i E X X 1 8 - G i — — 1 . 0 0  m i n . j 0 . 8 0  m i n . j 0 . 0 3 0 . 0 3 0 . 5 0  m i n . j 0 . 3 0  m i n . j 0 . 2 0  m i n . j
V 0 . 1 0  m i n . j

C u 0 . 2 0  m i n . j

E ( X ) X X 4 5 - G i E X X 4 5 - G i — — 1 . 0 0  m i n . j 0 . 8 0  m i n . j 0 . 0 3 0 . 0 3 0 . 5 0  m i n . j 0 . 3 0  m i n . j 0 . 2 0  m i n . j
V 0 . 1 0  m i n . j

C u 0 . 2 0  m i n . j

E 7 0 2 0 - G E 4 9 2 0 - G — — 1 . 0 0  m i n . j 0 . 8 0  m i n . j 0 . 0 3 0 . 0 3 0 . 5 0  m i n . j 0 . 3 0  m i n . j 0 . 2 0  m i n . j
V 0 . 1 0  m i n . j

C u 0 . 2 0  m i n . j
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