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Erosion wear behavior of Cu-Cr-Zr alloy
in liquid-solid two-phase flow
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Abstract: Using MCF-30 erosion wear resistance testing machine, the liquid-solid two-phase flow erosion wear test of
Cu-Cr-Zr alloy contact wire solution treated or drawn in different deformation ratios subsequently were carried out in two
mediums imitating the environments of industrial atmosphere and trace addition of arenaceous quartz in it. The
morphology of Cu-Cr-Zr alloy was observed by SEM. The results show that the value of mass loss ratio of the soluted
alloy is the highest and those of the other alloys decrease gradually while then rise slightly with the increasing
deformation ratio. With trace addition (10 g/L) of arenaceous quartz, the values of mass loss ratio of the tested alloys are
increased by about 19%—-35%. These Cu-Cr-Zr alloys with 50%—80% deformation ratio have better erosion wear
resistance based on this experiment.
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Table 1 Chemical composition of tested Cu-Cr-Zr alloy and its mechanical properties after different treatments

Sample

N Alloy Treatment Hardness, HV  Tensile strength/MPa
0.
1 Soluted 78 245
2 Soluted-40.0% deformation-aged-26.5% deformation 141 492
3 Soluted-40.0% deformation-aged-49.0% deformation 148 536
Cu-0.38Cr-0.10Zr
4 Soluted-40.0% deformation-aged-67.3% deformation 151 576
5 Soluted-40.0% deformation-aged-81.6% deformation 160 605
6 Soluted-40.0% deformation-aged-87.8% deformation 176 625
d20
1 — Tested dial
2 — Sample
3 — Liquid-solid
two-phase flow
&
10
(a)

B 1 b e R AUR R

Fig.1 Sketch of sample and its installed mode (mm): (a) Shape and dimension of sample; (b) Erosion wear system
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Table 2  Erosion wear experimental results of the tested alloys (dilute H,SO, solution, pH=2)

Sz;nple Original mass, my/g Final mass, m,/g Wear mals)s loss, Mas.s li)ss Relatiw.a rgzlss loss
o. Amy /g ratio/% ratio”/%

1 3.0758 3.0198 0.056 0 1.82 100.0

2 3.418 6 3.376 9 0.0417 1.22 67.0

3 3.2572 3.2279 0.029 3 0.90 49.5

4 2.394 1 23718 0.022 3 0.93 51.1

5 2.330 8 2.308 9 0.0219 0.94 51.6

6 3.7790 3.738 2 0.040 8 1.08 59.3

1) Amy=my—m;; 2) Mass loss ratio of samples 2—6 related to sample 1

B Y .

B2 3MARLLEARE Cu-Cr-Zr & B b LS

Fig.2 Morphologies of erosion wear of Cu-Cr-Zr alloys after different treatments: (a) Sample 1; (b) Sample 3; (c) Sample 6



17 455 10 1

X5, A WE A TR T Cu-Cr-Zr &G K rh i B 5474 1653

AHEE, B 2(0) EES R AT FOoREE A7 AE P
FHE B ARG AR 1 SRR S, 3 S HFE
vl 1 4 48 [V — I 28—y A Ak B i R R R 1 Y 4
(L S FE i S AP TR SR 73 0 A 1 S HE A HY
78 1 245 MPa, 3 “THE 3708 : HV 148 1 536 MPa),
L S T 483 2k LA HE R Ak g (V098 57 BV Ok 32, A
TG b S 40 1 B B AT B AR, AR ik B 45
HHRACN 1S5 (BRI 49.5%.

6 ‘SN IR T KR 87.8%, i
BUESE 2(c)fir. HE 20, —FKETEN
SERFY, (HLEE 2(c) P L 2eg, BfE PR
eI R, Sa&mmENE—2TE, 6 S
i TR R L B 625 MPa. 7 Ry 8 A 1 b b 4
N, R BERAG BN (1 1 0 U IR A
5 A9 55 R R AR, 3 R b ol S el it AT
PR, AR RS EUR 1 S RS ()
) 59.3%.

22 BREWHH H,SO, AR BRI ER
R BB A 52
FE N RS gt — 2 % b AR s, SRR
A Cu-Cr-Zr &b a s i HySO, Sl

R3PS AR

(pH=2) ik R 453 S50 45 R4 T3 3 e

5322 RS g AL, AR e A
TERD, A Y S e R 1 B R AR SRR
45 b oh BB 45T RN B SR K. il BB R
0.90%~1.82% 1 & 1.09%~2.31%, 115 ] 19%-~
35%; AR i B AT B S AR AR 2, AR A
K(HH 49.5%~67.0%240 K 47.2%~71.0%)-

FERHT PR phish s 451 S B0 1, RIS 1 2 A [
AbFARZS (1) & ST R B S, g R 3
FiR

K 3 rf 3 PR [ ARBEAS Cu-Cr-Zr 45 4 (R 1 it B 454
JESSEAA Y, RIFA IS, X545
(Rt A F B e B R R — B AR
AL, AT, MhyiHE 3@
K HGB L R 3(c) P Nk, PR i g5 453
PURBEAG . FIRS, BFAEmER, EE 3c)hiknr
ELE 6 5 FF i IR S 11 5 A0 S b R i) A AR AL
JIEE, AR A B S i R rp R 2R RITE S R AR I
L R 5 R K (1.34%) KT I 3(b)h 3 SRR
Tt BT A A (1. 11%) 0 5 A

23 WMEMmNTRPRHERLEERREME

Table 3 Erosion wear experimental results of tested alloys (dilute H,SO, solution, pH=2; quartz sand content: 10 g/L)

Sample Original mass, Final mass, Wear mass loss, Mass loss Relative mass
No. my/g m,/g AmyV/g ratio/% loss ratio”/%

1 3.1751 3.101 8 0.073 3 231 100

2 3.476 8 34198 0.0570 1.64 71.0

3 3.346 4 33046 0.041 8 1.25 54.1

4 23723 23460 0.026 3 1.11 48.1

5 2.407 5 23813 0.0262 1.09 472

6 3.6537 3.6050 0.048 7 1.34 58.0

1) Amy=my—m;; 2) Mass loss ratio of samples 2—6 related to sample 1

B3 WmIAYERN(10 g/L)Ja 3 POAFRALEIRES Cu-Cr-Zr & &1 i BE 5B 50

Fig.3 Morphologies of erosion wear of Cu-Cr-Zr alloys after different treatments with arenaceous quartz (10 g/L) addition: (a)

Sample 1; (b) Sample 3; (c) Sample 6
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Fig.4 Contrasted results of mass loss ratio (a) and relative
mass loss ratio (b) of different tested alloys in two corroded
medium (Medium 1: Diluted H,SO, solution; Medium 2: With

10 g/L content of quartz sand into medium 1)
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