EOVIEC I A HBEERMRISEIRE \Vol.45, No.1
2016 4F 1A RARE METAL MATERIALS AND ENGINEERING January 2016

Ag-In-Cd & & HE AR 2R K #4470 1 BE Y SCIE R
MOR, B T %, EEH

(CPEZB IR et B OB HERRR AR SR IR E, DUIL R 610041)

O BEBINAFER Sn, F SRS ST Ag. Infl Cd & ERINERELT Ag-In-Cd & &7 RV HE A 4RI T
MR AR . RG22 BB SEM. XRD ATAL T A7y RAEBMUIE I R &ERR AR MM T L, A, Wy 8
KR E LR HREW: BT Sn HTHdn, Ag-In-Cd =7t & & # 4 A Ag-In-Cd-Sn I 7o & 6 R, J
O 45 44 e SRR B SR AH 45 4 (Fee) AR NRUAHZE# (fec+hep), 55 AHA AgsIn. Ag-In-Cd-Sn &4 I#T 3 H#R .
AP BRI AR A 25~600 "C ¥ il P AR B R I T R v (AR AH R SRR T, BE A D Ag F BB A Sn
RN, eI REMAT RS KEREK TR, TR AR A LT

EIE: Ag-In-Cd &&; G ROWAL; Htkhe
hEZESES: TG146.3 XHERFRIRTE: A

X EHS: 1002-185X(2016)01-0107-05

SN I F S A Rk A 2 S HE [ J 2 R A 4 DA
IEAT R R T2 R AE i —FhIh e d kl, xR OBE
HEMIE OB B S B ECRIE T SEH . 2458
1E, AT R T B S A i B ) B R 3 B4C, HE, Gd,0;
Al Ag-In-Cd & 4% . H, Ag-In-Cd &4t T B4
T (0 IR WP e RN B S, 7E H AT 7K s B HE i
R e R ol iz B

FH T4 1 b ) oF e 8 HE 1) AT FH RN 1 1) i %
DL g R AT b ) E AR, R R ER &
RLLF A HE N 8 M e o S S HE R R T Ag-In-Cd & 42
MAEMEHE N & Z b Pl v, BT Ag B {73k
HERAE (n, » RMNARKC, In@idFikF1rRE

(n, p») KM Sn, MEZH Ag-In-Cd =JtH %
1] Ag-In-Cd-Sn WYt & & 5748 W T s K A2,
DAL 1 A < 110 A 00 2H 20 3 1 i A 2 A B b R 2R AR
o ERBAT A A S EUEHIRE R AR,
BELSSHMEN B REISY, Hik, RHERNA
AR Sn, A A8 A 4 Ags In F Cd & &= 10 777k
B4l Ag-In-Cd & 4 7E s B HE P 58 I 19 il 29 42
b, BT AFF 72 GO 2H R B 1 B 1 AR AL TR A
W Ag-In-Cd & &A= HIFE M R HE A PERE R A T4 E
B L

HAT, B A AN Ag-In-Cd &4 4B 25 24 i
P VERE T TH A FLARGE AR B>, KRZ R KT HE

It HEE: 2015-01-18
HEeUH: EFZEEKRET (20112X06004-016)

Ag FE A ARV ZH 23R A I BE 7 T ORI AT« B
1P T Ag-15%In-5%Cd & 47 = F] 300 C
Yo N AR R LAY . BIRELE . AP BUR
MG R EMRE A . SRR, EERENFA
H, BEMAEKREL AP BOR G R,
b A Bl B AR A K, T IR I 2 T % . 4R
O 5 T R Sn A& (0 Ag-Cu-Sn & & 57k
Mk HERE. BEHEM ) MRE. PTRRE, b
E&h Sn SR I, B HSEE ML, &Y
Z; GEENN RS SEBEREX MG MYER, &
SR TR, PUBLOR R K. x5 2 OEE R
Ag ZEX Cu-Ag & dHAEE. BmEMESFEER
oM. SERERW], BEA Ag SRR N, FLAR AR
A, B e um R N AR R T, SR
. FcFEEMBIR T Al-5.2Cu-0.4Mg-1.02Ag &4
TEA RIS %A T I 12 R A B AL 2, i T &
S EEN A Q KRS, RS TRES
WAL HL . BLiE 4 %185 T Sn-3.8Ag-0.7Cu & 4
HHURECAE AgsSn BRI & G R AR R RE 2, AT
ANPRDIRIC G ) AgaSn BENS FHIS & A 3E 30, Rl Xt
&4 EE TR EERALYE F . Bourgoin ZMAF % T Ag-In-Cd
GEEENRIRE MO H R g M. SRR, &t
HWIEER Ag-In-Cd A4 H T In 23R v K& (n, p
SRR Sn, =06 w & N Ag-In-Cd-Sn DY T & <

&R MO, %, 1983 44, Wit, DWEMTTCR, ThERZSI0 BB S MR KA R B G seae s, U1 p#R 610041, H

i%: 028-85903264, E-mail: xiaohongxing2003@163.com



+108 * WA & EMES T

45 3%

I HEET BT REIT & A hep AHZ
EEMRAETHEN TR,

ASLIGETFE Ag-In-Cd =0 &4 TR INAF &
B (1 Sn R AE K 1) Ag-In-Cd-Sn I 7T & 4 K AR
SN HE I HIHER R Ag-In-Cd & &8 T4E IR T
B AT AR AN . T8I R O 8 AN A B R KA IR
Ag-In-Cd & 41y S I HE 428 il Hs 34 ) 0 3 P9 12 R .
TG SN N R BRI ) R R S

b, &M

1 £ W

Ag-In-Cd-Sn WYJC& S EIAE S F A (D
Ag 5 In Fl Cd HIME AL, P s A 2 80K, R R
Ag CEIBHMTEL T, &8 Cd CHEERNZES, mH
Ag. In. Cd. Sn 4 Mt ERMEEEZFHEKR, Hik
Ag-In-Cd-Sn 4704 4 1 s ME LAl (2) 428 Cd
AR, RAIEHISES Cd 2 K ¥ ik
Wk 7 A LI R R A T s 4l Ag (99.99%)
In (99.95%). Cd (99.95%)F Sn (99.95%) 4 F & J& £¢,
Wit T — M A RAT SN HSHEIE G R
R S A AR TR A, BRI E 4
HICH BB AHENERE SR BB R AT
A EE, BE SRR R NEE 1000 CHEARIE 1 h.
GRS PAE, WHIEHGHEEFE M. %7k
P R Tt v TSR R R & JE Cd IR LR A
G Ay, R T RS R R &R In Al
Cd 4 k.

R IRIED, 48 BT Ag-In-Cd & &4 H 144 X
5N 80Ag-15In-5Cd, il HENARIEE, BT H K
W Wi w7 AR I AR = L AR Ol (55~80)Ag-(5~15)In-
(5~30)Cd-(0~10)Sn. b7 it 2 il 25 17 3 M
6] Sn &= Ag-In-Cd-Sn PU G & & FE 8, H4Z A
Wk 1 Him.

K RHI-DMM-200D 74 4 AH 2 13 8 K 42 & 4 11
S . T ISM-5600LV B3 4L . EDS M
FI XRD-7000S/L B4 X S 2 AT 5O AN [RAR 7 i i3
AT IR X oy R AR 25 4 43 A1 o SR P48 [E DIL402PC 7Y #k
%K A X & 4 2E AT B2 K S Ik . SR O
NETZSCH LFA457 BB FAGEAT A & AT B

£ 1 Ag-In-Cd-Sn &€ B XEH
Table 1 Nominal chemical composition of Ag-In-Cd-Sn
alloys (w/%)

Alloy No. Ag In Cd Sn
No.1 80.0 15.0 5.0 0.0
No.2 74.0 12.0 11.0 3.0
No.3 55.0 5.0 30.0 10.0
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Fig.1 Microstructures of Ag-In-Cd-Sn alloys: (a) No.1,
(b) No.2, (c) No.3, and (d) irradiated sample of
Ag-In-Cd alloy ™
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Fig.2 SEM images of Ag-In-Cd-Sn alloys: (a) No.2 and (b) No.3
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Fig.3 EDS spectra of Ag-In-Cd-Sn alloys in Fig.2: (a) @ of No.2,

(b) @ of No.2, (c) ® of No.3,and (d) @ of No.3
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Table 2 Chemical composition of micro-areas of sample No.2
and sample No.3 in Fig.2 (w/%)

Location Ag In Cd Sn
® 78.42 8.80 12.78 0
@) 68.35 14.72 11.48 5.45
® 78.41 10.54 11.06 0
@ 69.44 15.40 11.61 3.55
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Fig.4 XRD patterns of Ag-In-Cd-Sn alloys: (a) No.1, (b) No.2, and (c) No.3
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Experimental Simulation for Microstructure and Thermo-physical
Properties of Ag-In-Cd Alloy in Reactor

Xiao Hongxing, Long Chongsheng, Wang Ying, Pei Qilin

(Science and Technology on Reactor Fuel and Materials Laboratory, Nuclear Power Institute of China, Chengdu 610041, China)

Abstract: In order to understand the microstructure and thermo-physical properties of Ag-In-Cd alloy in reactor under irradiation, the
Ag-In-Cd-Sn alloy specimens were fabricated with different compositions for a given neutron irradiation condition. The microstructure,
thermal diffusivity, specific heat, thermal conductivity and thermal expansion have been investigated by optical microscope (OM),
scanning electron microscope (SEM), X-ray diffractometer (XRD) and differential methods, differential scanning calorimeter as well as
laser bombard method. The results show the transformation induced by chemical modifications inside the single phase (fcc) alloy and
further formation of two phases (fcc+hcp). The second phase is Agsin. The thermal conductivity, specific heat, thermal diffusivity and
thermal expansion of Ag-In-Cd-Sn alloy increase with the temperature increasing under the uniform Sn content between 25 and 600 <C.
However, the thermal conductivity and thermal diffusivity decrease obviously but the specific heat and thermal expansion increase slightly
as the Ag content decreases and the Sn content increases.
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