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Development of Cr-Cu Contact Tips for GMA Welding

Nam-hoon Kim, Hee-Jin Kim and Hoi-Soo Ryoo
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Table 1 Chemical composition of various contact

tips

Chemical Composition (wt.%)

Identification

P Cr Zr Ag
IR
Low Cu-Cr | 0.01 |0.25 - 0.65 - -
High Cu-Cr | 0.01 ]0.66 - 1.56 - -
Cu-Cr-Zr 001l | 04-1.0 | 0.08-0.2 -
Cu-Ag 0.01 - - 0.1
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Table 2 Dimension allowance of contact tip

Items Allowance Notes

Lo : manufacturer

Lo+(0.02%Lo) :
size

Length(Le)

d=1.2mm| 1.30~1.40mm
d=1.4mm | 1.50~1.60mm
d=1.6mm | 1.75~1.85mm
Difference
between center
of inrer-dia. &

outer-dia. size
< 0.2 mm

d © diameter of
wire used

Diameter
of hole (D)

Measured at

Concentricity tip-front
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Fig. 1 Schematic diagram showing a 4-probe method
to measure electrical conductivity
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Fig. 2 Experimental setup of GMA welding for the
wear resistance of contact tip wear resistance
test

KIS 52348 1%, 20054 2H

Fig. 3 Appearance of contact tip front: a)as-
received condition, b) after welding for
‘t’ hour
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Fig. 4 Amount of wear with (a) welding time and (b) with wire feeding length
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Fig. 5 Estimation critica. life & correlation between
total wire feeding length and amount of
wear (Wt)
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Fig. 6 The picture of Cu-Cr contact tip evaluated
in this study

Table 3 Geometric measurement for tip evaluation

Item measured Test result
Length(L0O) 45+0.5mm
Diameter of hole B _
tip-end (D) d=1.2mm 1.35~1.39mm
Concentricity 1.15mm

Table 4 Hardness test result of Cu-Cr contact tip

No. of
Condition specimen Average
hardness(HRB)
tested
As-recieved 20 85
After heat treatment
(450°C/1hr) 4 84

KEIFIREREES H23% F 1K, 20054 2

3] &4l P AAE Table 49 JelsiEt,
Z32)= 80HRz oldE BolFlon, A 84HRs
& HoFo] 7]FX (60HRp)E HE3IA .

agl1 Fig. 72 7K £F/Y AEEHS FHsk
A ARt WE mAAZ(Hy)HSE Bd3e 2
ot} H&73Y ABFTHS Azto]l Ayt ulet

M3 Zasrle AR, 60008 ZAstHE
150Hy oJde] A8 & & 3o a8 74
Hg AFFY Arele 1M X8 Fel 60Hv 3B
E2 Aslslitt. ol o] AFFHolT sirigke
AzFH vt EAAF Axe A 2ol HY
T Ut}

33 2HEHS M|

FHEHY AH=Es 4371 A3l oA 1x3
x20mm 718 Al HE AFst Fig. 8% Zo] e
A4 (nanovoltmeter) ¢t 74U (current  source) S
o]g3te] Hr|AxEE FH8AT. Table 5& #7A

Tx 23 Adzeld, 379 AlE 2F 7971ACS o]
olglem BHF S0%IACS 7MhHe A& Uehigich

200 — w— ppt~harded Cu~-Cr tip

Hl\’\.‘jam' harded Cu—Cr tip

1001

Hardness (HRg )

507

T T T T
1 10 100 1000 10000 100000

Time (min)

Fig. 7 Hardness variation of Cu~Cr contact-tips
with holding time at 450T

Fig. 8 Equipment used for electrical conductivity
measurement

19



20

AFERAA §3

Table 5 Result of electrical conductivity of Cu-Cr
contact tip

Contact Tip Electrical conductivity
(%IACS)
specimen 1 79.8
specimen 2 79.9
specimen 3 79.6
Av. 79.8
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Fig. 9 Amount of wear vs. welding time curve for
Cu-Cr contact tip
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Fig. 10 Estimation critical life & correlation

between total wire feeding length and
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Fig. 11 Wear of contact tip: a)area of exit hole
before welding, b) area of worn-out hole
after 't hour welding
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