May 2021 KR B A 5 At

Vol. 41 No. 5 SPECIAL CASTING & NONFERROUS ALLOYS v Es Re
=} — . A sk /
= Mg JLEXT Cu-15Ni-8Sn § £ H A K eI =2

SEE B Byl EBAE F@ERE
(I RERIRKFMHHHEEIRFR; 2ATHREBH S X FALASGHARAEL LR E)

 E EARARE Mg FE1 Cu-15Ni-8Sn & 445 75 | I8 15 25 RN 3025 1 oW 2 L 47 23 0 . DR 98 T i Mg % Cu-15Ni-8Sn & 4
AR R . ZR KWL EME Mg JTCR TS Sn A0 A i 28 31 B aT DA S 32 400 56 0o a8t A8 o O 3% 8 0 8 AR 1 A A L AT 0 5
LI PERR . AN B Mg U s G 0 . B 4 0 05 (I ACRE BE O M R R AIR . FE Mg i 0.3% ), & A AR (HV) FI &
O35 369 I 4.85 MS/mu AHE AR MA Mg B EE(HV)$EiE 7 11, B SR TR T 0.26 MS/m,

KR  Cu-15Ni-8Sn G 4 s A& LETTIE s Mg s [V I 25 5 A 32
HESEE TG146.171;TG146.22 XHERES A
DOI:10.15980/j.1222.2021.05.005

Effects of Mg Addition on Microstructures and Properties of Cu-15Ni-8Sn Alloy
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(1.School of Materials Science and Engineering, Dalian University of Technology;
2.Liaoning Key Laboratory of Solidification Control and Digital Preparation Technology)
Abstract: The as-cast structure, solid solution and aging characteristics and structure changes of Cu-15Ni-8Sn al-
loy with Mg content of 0.05% ~0.30% were investigated. The experimental results indicate that Mg is segregated
in the Sn-rich phase at as-cast state, and significantly inhibits the discontinuous precipitation during the alloy ag-
ing process, thus improving the mechanical properties. When the ageing time is 6 h, with the increase of Mg con-
tent, the alloy hardness is increased and the electrical conductivity is decreased. The hardness and conductivity of
the alloy with 0.3% Mg are 369 HV and 4.85 MS/m, respectively, which are increased by 11 HV and decreased
by 0.26 MS/m compared with those of one without Mg.
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Tab.1 Chemical compositions of Cu-15Ni-8Sn-x Mg alloys %

%ﬁ wp
Ni Sn Mg Cu
Cu-15Ni-8Sn 14.94 7.89 — S s
Cu-15Ni-8Sn-0.05Mg 14.64 7.74 0.05 K
Cu-15Ni-8Sn-0.2Mg 14.71 7.62 0.18 S
Cu-15Ni-8Sn-0.3Mg 14.83 7.66 0.27 A

(a) w(Mg)=0 (b) w(Mg)=0.05%
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Fig.1 Microstructures of Cu-15Ni-8Sn-x Mg cast alloys
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Fig.2 SEM images of Cu-15Ni-8Sn-x Mg cast alloys
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Tab.2 Energy spectrum analysis of cast structures in the

Cu-15Ni-8Sn-x Mg alloy

76.43 17.93 5.65 -
63.27 20.73 16.00 -
29.06 28.78 41.79 0.38
10 76.46 19.28 4.26 —
11 65.74 19.76 14.50 -
12 30.23 27.11 41.75 0.91
13 53.69 24.01 21.66 0.65

Cu-15Ni-8Sn-0.2Mg

N wp
Cu Ni Sn Mg
1 79.11 15.48 5.41 —
Cu-15Ni-8Sn 2 55.96 21.22 22.82 —
3 31.94 25.38 42.68 —
4 77.94 18.44 3.62 —
Cu-15Ni-8Sn-0.05Mg 5 70.43 16.66 12.91 —
6 44.28 25.38 30.01 —
7
8
9

Cu-15Ni-8Sn-0.3Mg

(a) w(Mg)=0%

(b) w(Mg)=0.05%
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Fig.3 Microstructures of Cu-15Ni-8Sn-x Mg alloys after solution treatment at 850 C for 4 h

Bl 4N A 42 400 C I SOA [R] B 8] i) 4 A 4121
ATLLE X FARE Mg 1 Cu-15Ni-8Sn &4, B %1 2 h
B A &b ST e B BB A R SR TE A2, B
R[] G 4 AN 7 L2 U0 UE AL SR 22 1) ke AR AR G . )
RCIEE] Ry 12 b i 48 R 2800 S AL 24 2 7 AR A RO
e, 2 21 T AR 2 BOLE 50% LA F L 8 AE 200 pm LU
F. Mg &3 40.05% B, & 4 di FAL [ FELEIT 2% 2 h
BF i ) B R N S e AL 4L (R 5 A8 i Mg 1)
Cu-15Ni-8Sn £ 4 AH L » B € 21 21 1) &y 9 26 K 1 30 32 B
G AL 12 b B ER A AR A 2L B B Dy 50~100
pm, TR FEAL B 58 A R R AR R ELVLTE. AT Cu
15Ni-8Sn-0.2Mg G4 1l & » A % 22 U UE 4 21T I s 9
IR B HER ) 4 h i, B2 5 gk g A KRB A R
HH 12 h BHKER FRR7E B0 AW 4 31 78 1 4 1 B £
HY, Mg & A 0.3% B, & 4 768 A B 8 0RR  F2
R R AR AN SL T TE A

BTt VB d5e i 6 61 4 200 32 B4 .
22 ERAMBENMBHASR

K 3 & Cu-15Ni-8Sn-x Mg 544 850 C X4 h [#
G RMAS ., TLUE I B S A 4 412U 5 T
H oy ORI TE 2 L 45 & & 3a T 2a Al %, Cu-15Ni-
8Sn 45 5 T A IR AL R A8 L iy » 55 B2 A1 X B SE 45 )
TE AR . Cu-15Ni-8Sn &4 i e 2 4 & i - 5 [ R
JE DRI W ] 5 18 25 ) 77 AR A b Ve o N Mg J5 1)
B G P A A 2 B AR AR S R R I A A it (L2 2 B 3%
S)TCH AR A B, R WL E B Mg A DL— @ R |
BEAENESHS ., AmEHALE 3 £ Ef)al
W, 23t 850 C X4 h [E VA AL B . A ZE 22 7 JZ HE LA
K Sn B AU C BN B . =R T Mg R4k
Cu Hv i[85 B2 AR Bl IR B2 T R Mg JGRAE Cu Bh ik
B R AR T B KB BE 2 R 2.3% , [ AL HL S Mg
56 4 [ 7 2 3 Ak

(¢) w(Mg)=0.2% (d) w(Mg)=0.3%

ANFEBLUTTENT RN AE 2 Fh G G iR R pl B,
Al-Zn A4 (Cu-Ni-Mn & 47 %, K% 22 05 )7
A LAy e AT A AR A DL R A RS 2 A
BT HE A 55 R 22 ) 55 T AR A% SR T L BT A XE DLLE
LN T A o & A AS 3 B2 19 25 79 S B Hh AE B A 3 T 4%
. MARAL ST EBR K MR HEE ECEE
MEM . RHUJ C 400 Cu-Ni-Sn & 4 P AIAR 434 3
ANBTE S 1 B BOAE AT Sn LR Sn 228 S A 1 IR
ST FRE 5 2 B BRI 43 fif 2 2L A8 R AR DO,
AT AR 55 3 B B A A 43 i U AR 2 2 1 -4 o A
A DO, &5H v FHE M. B 5 N Cu-15Ni-8Sn-+ Mg &4
2400 CHIL 12 h AR EZDITE A 2 = f5 SEM 4141,
A DA AN 1 S TUVE 42 1 )2 5 46 3 I o DA D 0y i S
b (GB) FF 4 1] — ) = [0 i g 96000 &t s 9 38 26 L )2
AR P E R AR ZEL ., X EHE Sc 5K 5a & 5b
AT Mg & 488 0.2 % B A 4 MR T00E T2 A% L 2 fn AR

549



PR BT MOA 4 2021 AR5 41 B4 5 1

(a) w(Mg)=0,2 h (b) w(Mg)=0,4 h (¢) w(Mg)=0,8h (d) w(Mg)=0,12 h

100 pm 100 pm 100 pym

(e) w(Mg)=0.05%,2 h (D) w(Mg)=0.05%,4 h

100 pym 100 pym

(1) w(Mg)=0.2% .4 h (k) w(Mg)=0.2% .8 h

100 pm

(n) w(Mg)=0.3%,4 h (0) w(Mg)=0.3%.8 h
B 4 Cu-15Ni-8Sn-x Mg &4 £ 400 C R [ Bt 2 8t 1) 49 24948 22
Fig.4 Microstructure of Cu-15Ni-8Sn-x Mg aged at 400 C for different time
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Fig.5 SEM images of DP zones
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Fig.6 The hardness values of Cu-15Ni-8Sn-x Mg alloys

aged at 400 C for different time
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Fig.7 The electrical conductivity values of Cu-15Ni-8Sn-
x Mg alloys aged at 400 C for different time
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