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The Effect of Addition of Ti and Co Elements on Microstructural control and
Characteristics of Vacuum-casted Cu-25 wt%Cr Electrical Contact Material
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Abstract: In this study, the effect of addition of Ti and Co elements on microstructural evolution and char-
acteristics of vacuum-casted Cu-25%Cr electrical contact material was investigated. The coarse and in-
soluble Cr phases with an average size of 300 um in commercial Cu-25%Cr alloy were reduced to tens of
micrometers in vacuum casted Cu-25%Cr-X(X=Ti, Co) alloy, which can be interpreted as result controlling
coarsening and the work-frame structure of the insoluble Cr phase by the formation of intermetallic com-
pounds such as Cr,Ti or CrysCo,5Ti around the Cr phase As a result, the electrical properties such as
weight loss and fusion resistance against the repeated arc generation of the electrical contact material as
well as the mechanical properties were greatly improved.

(Received July 11, 2024; Revised July 17, 2024; July 22, 2024)

Keywords: Insoluble Cr phases, Fusion resistance, High hardness, Electrical contact material

Z2lo] 28kl dendrite 2-2 work-frame &

U} 2 Ao] 28}l dendrite S k-fr: =ik
84 AH(Cr)o] YAl Bt Fargho ] 219t
8o ATAR] A B WY 2REY, §HE

'Corresponding author. E-mail hsk@pusan.ac.kr
Copyright (© The Korean Society for Heat Treatment

X, 2R 5 FRAAN @A et olet
2o BAHE AR AT F-919] ATEGS
23 22 W A 716 20 4 9)

A§7 8 THHAL A7 2) SAANE
o1g3t wAIE Ao, 3) 24 vlAlalsl o)
4% e )
A7LES BT 24 Ao/l w9 Soleh e
& g PHE EF /M0 uaE Aol

g
N
N
lo
H

&5 et vAlTtx YA 24 E A% 9



Tidh Co 7P F A2 02 Az Cu-25 wigeCr 'd7h/d Sa1308- 71313 419 viAl=-z Alof 9 4ol vixl= 4% 173

HH 87 U (W, Mo)Z A7bsto] R A AHEkS bA Cu(25-45 wi)Cr e et
3t A kS Al S4 A AVl AALs A Sk o2 e ARAoRE dielelE

B
A AxtARs 7R e AS 94as0] ¥4 Y work-frame FE|Q] St AStal 2ot &84 A
(segregation)°]] 7]¢1so] mlAltR Alof7F ofete o] FAE Al AR AEEAE 2] 7]
otlzt Azt SWA 71 Aol HolAle o 284 O V1A R vAgfelal ++d 24t
o] BlFEAL, Cu 71A]of M| Cr-X(X=W, Mo,  Af1C2M4] A, Aty Alof, 8284 &
Ta, V) YRS AEAA 24 vMgkE Holaak & 3 22 A aAe] aqede BV1A R Al
AolMs 2844 Cr e mAlePE #2240 25 7)7] $i’t d7F EAlolth

e Halshal Qo A28 Cr 284 e 84 THbA 2 At M Sl 2 JiEE olF7] 9
opA2| & Alaxe oy 24 niAet 9 odet g AWA GARN BE-adiEn A 2 A
At 3 v Qo AAE] AP v BAfsh gotel el AeaRE A8l 22 vlAlst
AL Cuofl Cro #d] AEe7F0.67%2 Sot magre] & fdt S dAE SOl =84 O 9 24 viA|
Crito] nAJeke] sl YAl 2Hjgks vslr] of  of HA23

o
=
& BA] hEEiieh. Aol 9l FFAA L Ao 4

=2
2
| r_& -

N
1o

S~

=

of
—

2 Job 2o] w8 g

A7 ore] AL ool ARG Bak Zejg B s 4% RS slstel % nliE b B2
A Cryel wh 242 Aofsh |9l 71Ee] Haks  AsHow Axshe WMoR deld Jarhe
O

g

9 (HRDSR, High-Ratio Differential Speed Rolling)
£ EQIsk g7 o R nAlgErt Ao AL B 5
A

A nASHE A3k vE lov 919 W w3k 7 V-8 7 Cu-Cr HAALAE skl A} gt
3 MRS Fs] olgal 584 e F4do] 34
O] P = H3lE= EAR0] EEE ] Yl 2 AlsjdiH
o] u|N|E2 A7) Fako 2 HALYY A A 3
& & EEHA Skl oleH1-3]. 2.1. A|'H ZH|

SWAAZE T 1% oo & HHAaA wof 99.9%9] %=%= 714 Cu, Cr, Ti, CoZ 714 T4
NA AAZ AL Yalids AR dEcide] & AES CriTi:Co=25:(1-3):(1-3)9] A= A3
207 viyjojof sh= SH&e] Q7] wiitel 744 ERoA gelste] i 13 2 2SS R FYE
ARE0] Q= 1A FHaA e gt 71 AlEsH
ZAF7F Q- webA 2 AFtolA= ol9k &
= AR S Akl A8 R 7HA A o] ol 2.2 AH D|M|REEE
T 1YY 8w AeAdr] e sl A Fe} nAlERE BEsl] 98 =2 AEEs
A-dAe]-gaA 7R HAskE el 220 0.05 um 3719 ALO, AuHAIZHA] XF ulAl dvlst
NEE Fgho 2 gAkE A e, §2E5A, - 1L, acetic-picrichHaceticht 5 mi+6 g9 picricAHH,0

Table 1. Chemical composition of Cu-25 wt%Cr-X(X=Ti, Co) alloys casted by vacuum induction melting (wt.%)

Sample Cr Ti Co Mn Fe Zn S Cu
Cu-25Cr 24.85 - - 0.01 0.01 0.01 - bal.
Cu-25Cr-1Ti 24.79 0.97 - - - - 0.01 bal.
Cu-25Cr-3Ti 24.88 2.98 - - - - 0.01 bal.
Cu-25Cr-3Ti-1Co 24.86 2.94 0.96 - - - - bal.
Cu-25Cr-3Ti-3Co 24.77 2.96 2.97 - - - - bal.
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Fig. 1. Optical micrographs of Cu-25Cr alloys fabricated by powder-sintering process and by vacuum induction melting,

respectively.
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Fig. 2. Optical micrographs of Cu-25Cr-X(X=Ti, Co) alloys
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Fig. 4. TEM micrographs and HAADF image of Cu-25Cr alloy with 1Ti
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