Recommended Electrode Materials for Resistance Welding
SIMILAR and DISSIMILAR Metals, Using Conventional Methods

Tungsten N N . N Galvanize -~ . N
Magnesiu " Nickel " N Stainless | Chrome | Cadmium Terne N Phosphor | Silicon Nickel Cupro Brass Brass
Moluyr:den m Zinc Alloys Nickel Tin Lead Steel Plate Plate dl:l’:tez"' Plate Tin Plate |Scaly Steel] C.R. Steel Bronze | Bronze Silver Nickel Yellow Red Copper Alloys
CIDI@EIIEIIEI@HIHIII@HIIEIDIDIDI E(IL|D|[I|D|HN D|INJE|V|H|V]|C]|I
tlasf sl t s o3| ]sfuls]alr ] 3% 1 |34] 15|15 tlslrf2]r|2fr]2
Aluminum C|I]|D I® E(IWJE[IN|JE[N|JE|[I|H III@ H|Il|E I@ DI |D|I]|D]I E(IL|D|[I|D|HN D|IN|JE|V|E|V]|D]|I
Alloys 34 34 34 34
Duralumin 111511 |56] | P31 |SIS 34381 (51| ]!]|9]!]|s 113411 |5]1]5 rjeltj211j1211]1
IHiH[I I JE[IN]JE[I|H|I IHIII@HIIHI@HIHIHI Hil|D|Il|D]|I 1l W{D[(UHW|E|[N|K|V
Copper — Pure,|
vV 3|v|s|v]|se|v vise[v|s|v|s|v[zalv(za|vsofv|3|v]|>]v] v 34| v|se[v|se|v|e 6|v|e|v|e|v]:2
Brass —Red Hil D|N|D|I|H]|I H III@ Hlll|H I@ H|Il|H I@ H| I HiN|D|I|D|WL|D|N|D|[I|D|I|E[IN
525% Zine v vie|v|e|v I I I nljefnjefnfe i|3alu{e|njsef|unfefn I 1|56
Brass —Yellow E|1|D|[I|D|[U|DfIN|D]|I H III@ H|Il|E I@ E|I|E I@ E|I Eflfjcinjcfujciunjcinjcin
25-40%Zine nls 3 w]efiv]e|v I I nleflun|sfn|sfnle (Y TR TR NTH W NTH N RTR
DI CIICIIDIHIEII(DEIIEI@EIEI@EIHI@EIICIICIICIIBII
[Cupro — Nickel
s 1} 1} ni{ejf{es|n [ Il Il 1l Wlzpuf{3fnfrfnfrjn |1
DI CIICIIDIHIEII(DEIIEI@EIEI@EIHI@EIICIICIIBII
Nickel - Silver:
s 1} 1} niejfjmnf{efn In{8f|n Il Il 1l nlpzinf{sfnfrfnfrjnf1
D1DICIIDIIDIHIEII@EIIEI@EIEI@EIHI@DIICIIBII
Silicon Bronze.
W5 135N 1} niejfjmnf{efn In{8f|n Il Il 1l nyzin{sfnfrpnf1
Phosphor
Bronze E{I]JE|I|D|UW|D|[U|E|[I|H|I|E|KDIE|N]E I@ E|I|E I@ E|I|H I@ Dlunypcijn
Grades &, C& n|s|n3s|n I ni{elnfs|n nis|n I I Il nlzyn{3|nfa
CR.Steel | D [ I D(H|D|[U|H]| I |H[1]B[UQ|B|N|fC|n]Cc|I]|B I@ C{I|E I@ Al
H.R. Steel — 75
Clean |3 I3 3 pmfesfnmi5fn In{8f|n Il nype ny7zpnf1
sy | H | D({ID|D|u|ofufo|r|o[®f D|1]E|@D
HRsteel [1@|73 @ 7 @78 10| 7 [10|76[10|76[10|7 6| @] 7 LEGEND
T plate Elnfe|{t|pfi|p|u]lp|fn|o|t|pf1]c|udc|n]|bp I@ C|I]|D I@ DI A. BLOCK INTERPRETATION B. WELDABILITY
tlof i ]sofm (3 e 3of o] &% 1{8]1]9]1[69]1[69]1 [69 dabil Electrode A~ Excellent
Weldability Against B - Very Good
EJNJE| I |D|[I|D|(I|DfIN|JE|[IJEf[L|jC{N]jC|lN]|C I@ (o0 I B ORI | - C-Good
Terne Plate 7 = = Electrode Special D - Fair
@ 9 | v|sof t g 3o |G 5% NER N 1le]1 |6 Against Information E— Poor
Gawanized | E (| E{ 1 D[t fD|u]o|ufe[t]e|r]|clu]lc|u]c|i|c|i@ H_Veryp".f"l
Iron = = 5 K —Impractica
zine—plate | 1| 9 [1@[6o] 1 [Z@[3|uw]o] (TG 1 198f 1|9 |1 9
Cadmi EJNJE| I |D|[I|D|(I|D(UN|JE|[ITJE[L|JC{HjC|HN]C]I
admium
Plate 34 63 36
11911511 13111911 | | I [8] 1|9
5 £l 49 SPECIAL INFORMATION
D[N D(H|D|[HN H{1 |8 [n@B|u 1. Good weld strength.
Chrome Plate = C. ELECTRODES 2. May be welded under special conditions.
|8 ni{stlni|s 1 A ni{sgjni|s | - ZIRCONIUM COPPER CLASS 1 3. Low weld strength.
U - CHROMIUM COPPER CLASS 2 4. No actual weld nugget occurs, a "stick" is obtained.
Steel b Dlwypjn A III@I Il - BERYLLIUM COPPER CLASS 3 5. Welding conditions must be accurately controlled.
wamype [T o 1) 10 @l 1| IV - COPPER TUNGSTEN CLASS 11 6. Keep electrodes clean to prevent sticking to the work.
v - TUNGSTEN CLASS 13 7. Good practice recommends cleaning steel before welding.
Elt1|ID|(n|lH|U]IHINU]|H|I]ID] I MOLYBDENUM CLASS 14 8. Use one flat tip to minimize distortion or discoloration.
Lead N 9. Coating may dissolve in other metals or burn away.
35 56 I I I
1lse| 1 |se] 1 [>] 1|56 1 |%]1 |65 Q electrode materals in drclesare second 10. Should be projection welded.
E{I|ID|H|JH|NH|JH]I|D]|I
Tin 35
156 1 |56 1 % |! 1156
DI cinyfgsjn
Nickel
Il T T
Nickel Alloys |~ | | Bl WELDABILITY INTERPRETATION
Nx'::‘:;e It should be understood that any metal, similar or dissimilar, may be joined by resistance welding methods and a strength of bond obtained which may be satisfactory for the
(High Res) |5 i1 purpose intended.
El1 D[ The weldability as expressed in this chart applies only with the use of conventional spot welding methods and is intended to serve as a guide.
Zine 1 sel 1 |56 Many metal combinations which are expressed as having a "poor weldability" in the chart may be joined by using a special set-up or procedure.
For example, pure copper is expressed as being "impractical to weld" in the chart but it may be joined by such expedients as the insertion of a third metal (as silver solder) between
Bl the sheets or plating another metal (nickel, tin) on the surfaces or by welding underwater, etc.
Alloys | 115 The weldability of any two materials as expressed in this chart was derived after a careful study and survey of the many factors which influence the welding or resultant weld of the
metals.
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1. Technical research and laboratory tests.
Tungsten Il |10 2. Field tests and production.
3. Thermal and electrical conductivity.
4. Metallurgical properties, melting and boiling points.
5. Nature of resultant weld or alloy.
6. Weld strength.
7. Relative accuracy in control of welding conditions necessary.

As a basis for comparison, cold rolled (mild) steel has been chosen and its weldability designated as "excellent".




