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APPLXCATIONt 

1.1 Soope - This interim apeoifioatloa preeente requirements f o r  the follow- 
ing phases of the resistan08 spot and s e m  welding of oommeroiaìïy pure 
titulium. 

a. Applioatione of the proosea 

b PermisBible materiale 

o Quallfioation of equipment 

de Certifioation of welding aohedulss 

e. Weld qualitiy itaadards 

P o  Prooeea quali ty oontrol 

The requiremanta for s e m  welding are oovered by seotion 9 tu. u other- 
riso noted herein, 

APPLICABLE SPECIFICATIOBSI 

2.1 Qualifîoatîon 

a* MIGW16868 Welding; Low Carbon Steel, Auetenitio Steels, rad 
Biokel Alloya, Spot and Seam (Superasder U-W-52) 

be MIGW-6880 Welding; Aluminum and M8gnes~~1~ Alloy8 Spot and S o m  
(Supersedes AN-W-30) 

2 4 2  Materials 

ao AbIs 4900 

be AMs 4901 

TiCanium Sheet and Strip Annealed - 66,000 p s i  yield 

T i t a n i u m  Sheet and Strip h e a l e d  - 70,000 p a i  yield 

MATERIALS$ 

Sal h m i 8 8 i b l s  Combinations - Cowro ia l ly  pure titanium l îa tad ia Seotion 
202 may be welded In any oombinationr 
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3.2 Surface Condition - The surfaces of the parts t o  be welded sha l l  be free 
from objectionable films such as oxides,. scale, i&, grease, dust, or 
other substances detrimental t o  the welding process. 

3.3 Hating Parts - Nating parts assenibled for  welding shall f i t  so that before 
the f i rs t  and each successive weld is made, the  surfaces t o  be joined by 
the weld are i n  contact with each other or can be made t a  contact each 
other with manual pressure a t  the area where ehe weld i s  t o  be placed. 

4.1 

4 02 

4 03 

4 -4 

4.5 

General - The welding equipment sha l l  include a suitable source of 
e lec t r ica l  energy, a pair  o f  electrodes, means for  cooling the electrodes, 
means fo r  applying force between the electrodes, .and m e a n s  o f  re l iably 
coatrolling the force, +he magnitude of the  current, and the time of 
current flow. 

Force-Current Relationship - The force and current controls shal l  operate 
s o  tha t  no current flows until the welding force i s  applied a t  the welding 
electrodos. The current sha l l  be cut off  before the  force i s  removed. 

Control Settings - All machines sha l l  be provided with suitable means f o r  
indicating direct ly  or indirectly the sett ings f o r  each variable which 
must be controlled i n  order t o  make sat isfactory welds. 

bíaintenfmce of Equipment - Each item of equipment sha l l  be inspected 
periodically. Adequate maintenance sha l l  be f'urnished, and defective 
parts affecting machine operation sha l l  be replaced before production 
welding i s  resumed. 

Shear Testing Machine - The contractor shall provide one o r  more spotweld 
shear tes t ing  machines. The spot weld shear tes t ing  machines sha l l  be 
checked f o r  accuracy a t  intervals not t o  exceed 6 months. 
which are not accurate within plus or  minus 3 percent of the indicated 
reading or  10 pounds, whichever i s  the  greater, sha l l  be used with a 
prominently displayed calibration curve o r  chart. 

Testing machines 

5. QTJALIFICATIOIJ OF SPOT VVELDING hL4CIDh%S: 

5.1 General - Qualification t e s t s  of welding machines sha l l  be performed i n  
order t o  deteriiiine the consistency o f  operation of the  machines over the 
desired operating range. 
sha l l  perform qualification t e s t s  according t o  kIIGW6858 using ferrous, 
nickel alloy, or titanium t e s t  specimens, o r  according t o  MIL-1-6860 using 
alminuni or magnesium alloy t e s t  specimens, and sha l l  re ta in  a l l  data i n  
the coxapany's f i l e s  
6858 o r  KFZ-6860 sha l l  be considered qualified t o  weld under t h i s  speci- 
f i  cation. 

To have h is  equipment qualified, the contractor 

Machines having effective qualifications under MIIdi- 

1 C L 4 I I I F I C A l I O N  
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5.2 Requalification - When the equipment has once been qualified, it need 
not be requalified for  future contracts o r  production provided no 
change i n  range of  set t ing is  involved: A change of location within 
a plant, not involving a change i n  pmer l ine,  does not necessitate 
requalification. 
rebui l t  or i f  significant operational changes are made therein. 

Requalification sha l l  be required i f  the  machine i s  

6 C E R T I F I C A T I O N  OF SPOT5ELDING PROCESS OR SCBDULE: 

6.1 Welding Schedule - The contractor sha l l  establish suitable welding 
schedules for  each material or permissible oonbination of dissimilar 
materials and eaoh gage combination t o  be spot welded in produation 
from the machine under consideration. 
both of the following limits shall not require separate welding schedules. 

Gage combinations f a l l i ng  within 

a. 
b r  

20$ variation i n  thickness of  any outer sheet. 
10% variation i n  the overall thickness of the combination 
t o  be welded. 

The welding schedule sha l l  be established prior t o  the  welding of 
production parts and shall include the procedure f o r  preparation o f  the 
material, a l l  detai ls  of the machine Set-up, and the control sett ingsfor 
eaoh machine t o  be used in produotionwelding. Unless a smaller number 
of specimsns is  used as provided i n  section 10, the su i t ab i l i t y  of the 
schedules shall be demonstrated by making and t e s t ing  of not less  -than 
15 conseoutive welds f o r  each machine of eachtype. 
forming-to Figure I sha l l  be welded and tested. 

6.301 

Test specimens con- 

Ten welds shall be ' tes ted i n  shear. The remaining welds sha l l  
be sectioned for  macrosoopic examinatiofi f o r  in ternal  defects. 
All welds  shall meet the strength and qual i ty  requirements 
specified herein. 

6.1.2 Machine Sohedules - There shall be made rbadìly available t o  
the machine operators and authorized inspection personnel, for 
reference at anytime, the proper machine sett ings for  all 
variable controls and minimum spot shear strength f o r  a l l  a l loys  
and thickness combinations welded on t ha t  machine. 

6.2 Shear Strength Requirements 

6.2.1 Minimum Requirements - The shear streng-th of each w e l d  shal l  be 
in accordance w i t h  the minimum requirements of Table II. 
fai lure  of one weld sha l l  be cause for  rejection of the en t i re  
set ,  and the welding methods o r  equïpment shall be modified and 
the  t e s t  repeated, for  the pssticular combination involved. 

The 
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6.2.2 The average strength of eaoh s e t  of welds sha l l  equal o r  exceed 
the average strength value shown i n  Table II f o r  the thinriest 
gauge i n  the combination being welded. 

6.2.3 Strength Consistency - A variation i n  shear strength of spot 
welds i n  titanium of  112% o f  the average value will be per- 
mitted i n  80% of  the specimens teated, asd a variation of 225% 
in the remaining specimens. 

6.2.4 Multi Thickness - Cortibinations of three o r  more sheets sha l l  
be tes ted a t  each interface. 

7 QUALITY STANDARDS I 

7.1 Appeasance - The outer surfaces of  aï1 spot welds prepared under t h i s  
section sha l l  be smooth, f r ee  o f  cracks, f r ee  o f  tippiok-up, f r ee  of 
p i t s ,  and essent ia l ly  f ree  of defects which indicate tha t  the spot welds 
were made with d i r t y  electrodes o r  an improperly prepared surface, o r  
t h a t  undue penetration of the weld nugget has taken place. 

7.1.1 m e r n a 1  Defects - Except as noted i n  Section 8 ,  the following 
defects are not acceptable: p i t s ,  surface flashes, t i p  pick-up, 
expulsion of  metal between the sheets, external oracks, edge 
bulge cracks, and blcnvn spo t s  . m e r e  aerodynamic considerations 
are a requisite,  sheet separation between welds is not acceptabls 
i n  excess of 0.004 inch, as measured a t  a distance from the edge 
of the weld approximately equal t o  half the diameter of the 
electrode indentation. In a l l  other cases, sheet separation 
betweenwelds i s  not acceptable if it is i n  excess of 10 percent 
of the thickness of the thinnest outer sheet joined o r  0.005 inch 
whichever i s  greater. 

7.1.2 Surface Indentation - mhere aerodynamic considerations are a 
requis i te t  the electrode indentations sha l l  not exceed 0.003 
inches. In a l l  other cases, electrode indentations are not 
acceptable i f  the depth exceeds 10 percent of the thickness 
of the sheet i n  which the indentation occursI o r  0.003 inches 
whichever i s  greater. 

7.2 Penetration and Internal Defects - Weld penetration and soundness sha l l  
be determined by examination of an etched section through the center of 
spo t  welds i n  t e s t  specimens welded according t o  the production welding 
sohedule. 
cal  and sha l l  approximate a rectangle o r  an ell ipse.  

The outline of the  fusion zone sha l l  be svbstantially symmetri- 

7.2.1 Internal Defects - The following constitute internal defects 
which may be detected by the macro etch t e s t .  
defects sha l l  not exceed the l imits imposed below: 

The size  of such 
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