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WELDABILITY TEST FOR WELD FILLER METAL WIRE 

1. SCOPE: 

This SAE Aerospace Recommended Practice defines a method for determining the 
weldability of weld filler metal in continuous coil or cut length form, It is 
applicable to all solid (non flux-containing) wires. It is intended as a 
referee method for testing weld filler metals in case of dispute between 
purchaser and vendor. 

1.2 Safety - Hazardous Materials: 

While the materials, methods, applications, and processes described or 
referenced in this specification may involve the use of hazardous materials, 
this specification does not address the hazards which may be involved in such 
use. 
the safe and proper use of any hazardous materials and to take necessary 
precautionary measures to ensure the health and safety of all personnel 
involved. 

It is the sole responsibility of the user to ensure familiarity with 

2.  APPLICABLE DOCUMENTS: 

2.1 U . S .  Government Publications: 

Available from Standardization Documents Order Desk, Building 40, 700 Robbins 
Avenue, Philadelphia, PA 19111-5094. 

MIL-STD-453 Inspection, Radiographic 

3 .  TEST METHODS: 

3.1 Surface Cleanliness: 

Wire, except aluminum and magnesium and their alloys, shall leave no more 
than a barely discernible trace of residue when wiped with a clean white 
cloth, filter paper, or tissue paper. 
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SAE Technical Standards 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.' 

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your 
written comments and suggestions. 

Copyright 1993 Society of Automotive Engineers, Inc 
All rights reserved. Printed in U.S.A. 
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3.1.1 Test Method: Fold a s t r i p  o f  clean, white, c o t t o n  c l o t h  around t h e  t e s t  
(R) w i r e  and press t h e  c l o t h  t o  t h e  w i r e  sur face between thumb and f o r e f i n g e r  

w i t h  s u f f i c i e n t  pressure so t h a t  a f o r c e  o f  approximately 5 t o  15 l b  
(22 t o  70 N) i s  requ i red  t o  p u l l  t h e  w i r e  through t h e  c l o t h  ( f i l t e r  paper 
o r  t i s s u e  paper may be s u b s t i t u t e d  f o r  c l o t h ) .  A l e n g t h  o f  18 t o  20 i n  
(457 t o  508 mm) o f  w i r e  should be wiped and t h e  r e s u l t i n g  mark compared 
with t h e  standard. The t e s t  should be done w i t h  both d r y  c l o t h ,  and, on a 
separate sec t ion  o f  t e s t  wire,  a c l o t h  dampened w i t h  a s u i t a b l e  so lvent .  

3.1.2 Test Standards: 

3.1.2.1 Penci l  Method: Using d r a f t i n g  p e n c i l  lead, grade 8H o r  harder (4H f o r  
aluminum o r  magnesium), draw t h e  lead through dry, wh i te  c l o t h  as i n  
3.1.1 f o r  a d is tance o f  approximately 4 i n  (102 mm) several t imes, u n t i l  
t h e  i n d i c a t i o n  on t h e  c l o t h  becomes s u b s t a n t i a l l y  constant from wipe t o  
wipe. Compare t h e  f i n a l  i n d i c a t i o n  t o  t h a t  obtained i n  3.1.1. The w i r e  
should n o t  have an i n d i c a t i o n  darker  than that o f  t h e  t e s t  standard. 
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3.1.2.2 Gray Scale Method: 
(R) 

Compare t h e  d e n s i t y  o f  t h e  i n d i c a t i o n  t o  the  Kodak 
Gray Scale ( a v a i l a b l e  from Eastman Kodak Co., Rochester, NY o r  i t s  
d i s t r i b u t o r s ) .  An i n d i c a t i o n  darker than 0.3 ( 0 . 7  f o r  aluminum o r  
magnesium) i n d i c a t e s  excessive surface contamination. 

3 . 2  Welding : 

Test welds should be made, fus ion  bead-on-plate s t y l e ,  on s u i t a b l y  prepared 
a p p l i c a b l e  base metals. 
t o  o b t a i n  optimum c lean l iness  o f  t h e  base metal.  
t e s t e d  i n  t h e  c o n d i t i o n  t h a t  i s  suppl ied t o  purchaser w i thout  a d d i t i o n a l  
processing. 

Chemical c leaning o r  scraping are suggested as means 
Weld w i r e  o r  rod  should be 

The method f o r  welding should be as f u l l y  automatic as poss ib le .  

3.2.1 Cut Lengths o r  Rods: A gas-tungsten-arc (GTAW) weld, bead-on-plate s t y l e ,  
s h a l l  be made us ing a manual technique o r  automatic equipment feeding t h e  
wire,  as u n i f o r m l y  as poss ib le .  
s e l e c t i o n  o f  equipment and procedures should be a t  t h e  vendor’s d i s c r e t i o n  
bu t  t h e  procedure should be such as t o  produce n o t  l e s s  than 20% nor  more 
than 60% d i l u t i o n  w i t h  t h e  base metal.  

No weld procedure i s  s p e c i f i e d  and 

3.2.1.1 Observe t h e  weld puddle dur ing  welding. The w i r e  should no t  spark o r  
spa t te r ;  t h e  weld puddle should be quiescent and f r e e  from s lag  and o ther  
d e b r i s  f l o a t i n g  on t h e  surface. l h e  r e s u l t a n t  weld should be u n i f o r m l y  
b r i g h t  and shiny, w i t h  un i fo rmly  r i p p l e d  o r  smooth surfaces, s t r a i g h t ,  
and f r e e  from evidence o f  l a c k  o f  wet t ing,  p inholes,  and sur face 
p o r o s i t y .  Slag, scabs, and o ther  sur face contaminants on i r o n ,  n i c k e l  , 
and c o b a l t  a l l o y s  should be l i m i t e d  t o  n o t  more than two i n d i c a t i o n s  per  
10 i n  (254 mm) o f  weld, w i t h  no i n d i c a t i o n  grea ter  than 0.060 i n  
(1.52 mm) i n  diameter regardless o f  the  bead width.  There should be no 
slag, scabs, o r  o ther  surface contaminants on o ther  a l l o y s .  

3.2.1.2 S u f f i c i e n t  c u t  lengths should be tes ted  t o  use n o t  l e s s  than 100 i n  
(2540 mm) o f  rod, o r  t o  produce 36 i n  (914 mm) o f  weld, exc lud ing stops 
and s t a r t s .  Test welds need no t  be one continuous l e n g t h  bu t  t h e  t o t a l ,  
exc lud ing stops and s t a r t s ,  should meet t h e  above requirements. 
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