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Effect of Trace Ce on Microstructure and Properties of As-cast Low Beryllium
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Abstract ; Effects of trace Ce element on the solidification structure, mechanical properties and electrical conductiv-
ity of low beryllium Cu-1.7Ni-0.2Co0-0.5Be alloy were investigated.The results indicate that addition of trace rare
earth Ce can refine the microstructure and increase the equiaxed crystal zone.With the increase of Ce addition, the
tensile strength of the alloy tends to be increased at first and then decreased. When Ce addition is 0.10% , the equi-
axed crystal of the alloy exhibits the largest range and the smallest secondary dendrite arm spacing., where the
tensile strength reaches the maximum value of 518.9 MPa, which is 6% higher than that without rare earth addi-
tion. The effect of rare earth Ce on the conductivity of low beryllium copper alloy is increased at first and then de-
creased. When the addition of Ce is 0.15% , the electric conductivity of the alloy reaches the maximum value of
21.924 MS/m, which is 11% higher than that without rare earth addition.
Key Words: Low Beryllium Copper,Rare Earth,Solidification Structure,Mechanical Property, Conductivity

Be-Cu & 43 H A w5 92 /25 A | iR ot 5 3% L 5 el 3 B
U 5 — FR B FF R = i L T e PR B LB e L Al 45
BAFEN ) Z A B S & Be i E KAl
4% R Be BB A 4 (1.6% ~2.0% [ Be) A% Be &
B3R E54:(0.2% ~0.7% ) Be) , I EH AL . Be
(A% B Bt LA 75 . Be 2 i 4 6 R 7R AR o . FL X
P A ARAh B AR T2 A AR AR IRME L T IR Be 4
B e R g s S0 e S A ik o)z . B
FHEX A SV EEE P S Be A4 L.
XHIE Be 4 4 M B8 B 4070 . 76 BRIEAR B & 4
SHER TR T 4 R E MR FT LAY K AR Be A

s H 8 :2022-04-05 & B 5 ¥ 2 H #A:2022-05-13
ELWE 71754 R B AR5 H (20192BBE50035)

4 o FH B T AR 4 8 Be A 4x . R XTHIK Be
i 4 HEAT B OT SR T LR G M e A BRI = L
i £ 00 RAEA (04 T8 ST N — A 2 T
Ce 2 HATHR MG EERIEAR B ENTH TR
—U EER Ce Xt 1 RB A & 4 41 200 B 52 i (9 F 5%
AT Ak T S50 i BE S {HL X4 B 4 PE BE A B0 B R R A
FrES:, LT H H S W5 & 3. 76 Cu-0.1Pb & 4 F il
i Ce ®] LAJE BLBRIE (1) CePb; AH 41 4k & K, Cu-0. 1Pb-
0.3Cef 4 M HT hr 5 B2 A1 353 5 2 179.5 MPa F
38.5% , 5 AR I N M A B AH EE Ay 0 R R T 117.6% A1
151.6% . BRI B9 & B, Y Ce &8 50.1% I, %f

E—EBEE A IR, B, 1997 AE WA LB SE A . i B (330063) , E-mail : 2374847281 (@qq.com
BEIEE (BRI, 55,1964 4E i 2E 4% . 19 5 (330063) , E-mail : jnnclp@163.com
S| A& AR BT i 4L 5L it Ce XA AL Be & &ALV REN 2 [T]. Fefh 5 1 S 5 45 ,2023,43(2) :245-249.
FANG S P, CHEN L P, ZHOU Q, et al. Effects of trace Ce on microstructure and properties of as-cast low beryllium copper alloy[ J]. Spe-

cial Casting & Nonferrous Alloys, 2023, 43(2):245-249.

245



R Fh B3 MA@

2023 4FE4H 43 B 2

#25% Cu-10Ni-7Si-5Mn 4 4x 1 41 40 40 1k %% R & 47
CuCe #5524 52 B0 F A 3¢ R & & 418 g 4k 1)
JEEZ —. X H S WEEE T # £ Ce X CuCrZr &
G I EAT R I, KB Ce MR INASHRE RS2 55 & &
FORE IR BE L & A JE k. B H AT Ce X I 2L 4 &
G P RE 1 ERCSE © B IE S, (EXHIK Be 47 4 42 1 52 i &1 2>
A I B A 4 0t RE RS A RR e — 2B
B, 45 b ARBEIE % FIAE 8% Cu-1.7Ni-0.2Co-0.5Be &
SAE RN S L AL B 5T R R Ce A B X A 42 BE
LU SR RE B Tk R A R i, LAY 0 AR R

B & 8 A9 25 5 PEBE - L o M b A B HR 5 8 b A4
"%,

1 REMHFF %

6 A R R LA Cu(99.95% , 5T i 43 4. T D .
Cu-3.8Be "1 [i] & 4 . HL fift B 22 (99.99%) | L fif &
(99.99%) LA J Cu-20Ce Hr[AIF 4x o 45 6 AT FH A0 448 %t
JE AT BT S 22 B2, JETE 80 C T 7843 ME T 7 5 4 5 154
WA 100 C, R TR £ 0 AL F R F
Cu-20Ce ] 5 4 7 25 J2 I i WS A B FL I Cu #
M Cu FEH B, FEEHRE B REA Cu-20Ce HrlE] G 4 19
Cu 13 Ak FE A JBTET AR . %R Cu-3.8Be, Cu-
20Ce A& & ¥4 10% M ket it 5. H TG-25KW
TSR IO AR R R R T 1 e R e T B AN 4 N o T
LRI R ST 30 mm X80 mm B85 EE . BRI IR E N
1250 C, BN Mo B2 o S W0 78 40 BE T B R aR A
T B4 1 2 i By 1k AL . X B ST AN ] Ce 55 %)
TR & 4 5 b iR [ AL 20y 2EbE R A S B PR RE (5
M e ELA 84 R 2 1.7 % 1 Ni,0.2% 19 Co,0.5% [ Be.
0~0.2% ) Ce, 43 i K Cu,

DB GE K R AR ST 43 o 76 5 BE v R) B A BORE
FPPEBEM . H %R PR AR O B o . B D6OK %X
4 T HL S R AN 2 U S SR T A 5 E B B I o
10 mm AL BORFE , b5 208 4 S i 2 J5 76 FeCl, 52
MW (1.4 g FeCl,+2 mLk HCl+48 mL /K 2

(a) kA .Ce (b) w(Ce)=0.05%

A 2

246

(c) w(Ce)=0.10%

i) P i, 9F 7E XTP-6 A U5 %2 BB T 47 0
O 0 B 7E AR AR T I 1/2 2 4R A BURE T B T
D8Advance-A25 & X Hf £ i1 S A #E 17 XRD 3K, 5
A EE R 20°~80°, FHH # BE g 17/ min {f F AR £k i F
S-Viewer 4x #H 43 #fr 8 AF W 4 & 4 = KB & 8 (H) BE
(SDAS) ;78 WDW-200D AU 7 ff i 56 ML I #F 17 % 1R L
g, 2 244 1 mm/ min, A RS WLEL 15 48 1]
WA BETE XA Quan-ta200 -S4 KT 22 39 4 v 55 08 4738
RS 2T T

ﬂ&jg

15

54.5

B 1 At

Fig.1 Tensile specimen
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Fig.2 Macrostructure of the lloy with different Ce additions

(e) w(Ce)=0.20%



i Ce X 355K Be 5 G HSURMPERERI 2 Oy ARG 5%

(a) k& Hm Ce (b) w(Ce)=0.05% (c) w(Ce)=0.10% (d) w(Ce)=0.15% (e) w(Ce)=0.20%
B3 AR Ces XA MIMMER
Fig.3 Microstructure of the alloy with different Ce additions
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Fig.5 SEM images of the alloy specimens at the center position
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Fig.9 Electrical conductivity of rare earth Ce treated alloy
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