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Prediction on the Wear Resistance of Contact Tips for GMA Welding
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Abstract

Contact tips are required to have a higher resistance to wear and thus to have an extended life time under the
advanced GMAW welding process. Several requirements have been specified and employed by domestic industries for
selecting their tips for such a purpose. However no attempt has been made to justify their requirements based on the
experimental data of wear resistance or life time of contact tips. In this study, five different contact tips with three
different compositions were employed for actual GMA welding up to 4 hours and were evaluated their wear resistance
by measuring in every one hour the area of enlarged hole at the exit side. Experimental results clearly showed that
the Cr-containing tips strengthened by precipitation hardening have much better resistance to wear than those made by
work hardening. It was further noticed that Cr is an excellent alloying element for improving the wear resistance of
contact tips only when it is in an properly aged condition. Initial hardness may play some role in the early stage of
wear but not in the later stage of welding because the microstructure of tip changes significantly by the prolonged
exposure to welding arc heat. Based on these results, critical review has been made on the current requirements
employed by domestic industries. Of importance is that a new guideline has been confirmed to be more reasonable.

* Corresponding author : namshy@kitech.re.kr (Received March 5, 2004)

Key Words : Cu alloy, Contact tip, Precipitation hardening, Work hardening, GMA welding

HEo] FHER AYLE AAERLI) 2 ??_ T

.M & F2(Cu) EE Cr, Zr 5] 88 T FF(Cu

alloy)ol AHE=ln sith. o]ZA ohafet ZH?%IO] AHE-E]

7temgolZ-84 (gas metal arc welding, ©Jst 1 AN e ER] FH gl 9}010101] LHAF

‘CGMA&H olgta 32 E7HIEA ARAF dolojg & dAfdhe 71eH E8AR 9o fEshe 7ls

ARG w7 g FFPAA dolo] Aetmt = oft}? wlok melEF o] &itE]o) 01315} NEES

A Atelelld H71A ofmrt BAYHEE 3= &340l AR FIYHX| %3} | =9 &R A L

ok o83 GMAEHe] Ao APHY] YaiMe =, @?ﬁﬂﬂ 2 o mA Fo2 SR A3
gfoloj7t FEHEE £x9 golojrt &8He £ AlFIE 9U¢] "

FYdtof gt o]F st oo HHI} AFE AA7A FHEHS] &40 deide 3A F

ot SHE golort FYd ExE SFHEE RV Bagan gtk A ARERE ArA dz=

slojob g}, £HAFE SHALAN &4 EX F (electric erosion)ol &3 &40 2, glojois} ZH

Ade X FHEHS Fold gojol2 ALHr] Efe] HAEHe g AdolA uvlAE of=y) @Aysle

m°1rl

¢

KRB F22% 45, 2004F 8H 331



36

o

g AR REg - R

it

o ®wel dist £550] golo] A FAFHE @
Aotk 1 WFEE 19669 Rudy 57 <3l
Badgen, HT GMASHAA golo $FEE7}
£deg Hilste dA4E dAvsie I Fo
Yamada %6 <Jsld= selslelAa, Degtyarev
BV olgat AV|A d|zFo] ZHER Fg &4
717t st F dA &4V BEE $49
o] wnAAEA gerg dde) ™oy AAYR
A2bzhgol osf dojuhe mlhEnind o}, ZHEY
2 ojAgel xEHo] 71| W&o meolAe nt
ZAnl 2 (abrasive wear)Z s Ao| Ho} AL
Aolt}. Villafuerte=%" olgjadt 1.& $#Ac|x9] u}
Anwr} o &7 Fo shieln Badtg.

ZYELS A7 ALgsHA HE ol £447) Tl

o8 g Yo ke 7Ho] &gy, 7o) #
ZAEA ofZr} B AWk opfg} gjojo] Mdho] |
3= X7 M csRE Holl] wid He
Az Folok ske 4%l ol2A €t Quinn 5
stojo] $FAolo} wel ZHEY FHo FAPE
23319, AT golo] F$FLold A
Aoz vgitln Husgtt. aga 43 &5 o)
o2 FAHY oz A WEZo| 43 Flste &
Ag 27ska, ol# g AN SHUEHS o) o}
g Aoz 7kF3A}.

T EaFolmsjolo] AMRo| Frksta, AL
FAE ddl As3 xe 2dF S50 RAZEEA
qe] FH gEHT Aol Yol 2Y ezt &
THEI . a27d A7 Hod EhEdAE |
o] Aggslel o Asrt NG By ope},
AL 28 £ 9= slol=al(guide line)E AA]
5ol A gsitt. FUeME AR SFGAE] A
TR o) gol A¥rES +851n Je Ao =
A "9loy, olE 71EEC] Audt ZAC 8 AA
FREA FEheA gsitt ol AAE Adstn A
AEL 29 gA2 ABE F3l] N2 shol=akl
2 AANg g a3 AR slolsgele 2

w rlo R

Edo] A% 2% 2ARE Tes] ANHW] B
of AR SR, & ne SEPPANE Feldes
A48 & 94 296 2 2ot YU

ool & ATeIAE Tl 74 Bol AHgstm 9
£ FYERS NFo Tl WAl 81 gl
e P AB(AEF HEAE)E FY3ta,
NBETE At AQe] hE 59 HolE 7
3, o8 FEAHoR ANs BaA gk
a7d 3349 2ae Qe £9E vlg A5
A slolsekle wrk BHl ANstagt s Aol
o, ol 7lxste] 2AERY TS AYFHLA o
£ Aoltt.

Al

Al =]3=5!

o -

N

0%

21 A8 M=

i}

E Ao ALgE ZHEHS 2F 2 33tzA
Table 1% Zth A(P)E 0.016% TH3 AL
HI) e AlgadA Faidt g8 22 AR 3¢,
HF AAAAGN WzIggH oz sgdle] AxH
glolt}, o]2 Table 1 ¥ theo] UQE Fig. 494E
‘Cu-P(Dolgt B8t - (D)E 450T
oA 1M7L EAEEA HE Wt 23] AEH
Ho 7leA4s 52E BF @4 dde AME 29
Axe] Ageld 813 vk AAT?. wa] B Ao
Me 71378t a3} niREd nXe Js Ho) 9
slo] AEAEH (1)E 450°C/143F EA st nlwA)
2 AHgEed, olgA ExdgdE BE UgEH
(II)'ekar A3k, Table 1 2 thgol U2+ Fig. 49
M ‘Cu-P(ID st BI85t & AlFolA o)
3 g FollA 0.25%3=Y ZE(Cr)S TR A2
S '0.25%28R (D) olgk A3t1, Table 1 %
2ol U4eE Fig. 494E 'Cu-0.25%Cr(I) °]2ka
E73 9tk 2B (Cr) € &3t deoz H&7sty
o2 dEHAAT, T efolre] AR 72

ot rlo

Table 1 Chemical composition and characteristics of contact tips used in this study

. . Chemical composition(wt.%) L
Identification Characteristics
P Cr

Cu-P () 0.016 - strain hardened
Cu-P (II) 0.016 - annealed by 450C/1hr
Cu-0.25%Cr (1) - 0.20~0.35 overaged + strain hardened
Cu-0.25%Cr (1D - 0.20~0.35 fully aged
Cu-1%Cr 0.8~1 aged + eutectic Cr ppt.
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Table 2 Welding conditions applied in this study

Welding voltage 30V

Welding current 250 A
Wire feeding rate 9 m/min

Contact tip-to-Work distance(CTWD) 20 mm
Travel speed 50 em/min
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Fig. 3 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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Table 3 Initial hardness of contact tips used in

this study
Hardness

Identification
HRs Hv
CuP (D 63 136
Cu-P (II) - 61
Cu-0.25%Cr () 65 138
Cu-0.25%Cr (II) 67 145
Cu-1%Cr 78 151
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Fig. 11 Relation between the hardness of heat
treatment at 450C/lhr and the amount
of wear measured at 1 hour welding
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