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Fig.1 Equipment diagram of U-Al diffusion bonding by hot

pressing in vacuum
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SEM images (a, b) and EDS point scanning images (c, d) of U-Al diffusion layer under 450 ‘C/70 MPa/ 2 h
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Fig.3 SEM image (a) and EDS spectra (b, c) of U-Al diffusion layer under 350 ‘C/ 63 MPa/l h
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Table 1 EDS point composition analysis of U-Al diffusion
layer under 400 ‘C/80 MPa/l h in Fig.4b (at%)

Spot 1 2 3 6 7 8
u 29.32 29.75 2870 30.16 29.62 31.22
Al 70.68 70.25 7130 69.84 70.38 68.78

TR, FHRKIEW .
400 C. 80 MPa. ¥ #(i%EH# 1.5 h i EDS S #T
5L ULKE 5, B 5a N R BT JC R o A B A1 3R



57

Baifed: KR U-Al R I BoE

= 1901 -

2. ¥#Z U Al GES A SNREE R — BT,
KEAXER U Al 22 AR Eb 25, R 7 5 b dsin
UAL. M 5b Zk 545 R E, EBANY X U, Al
AT, AL X FEUX . U XA, § X
% FE KL 40 um, T HLIXORT U X 53 T A7 75 IR BEAR T

400 C. 80 MPa. U-Al ¥ #U%E+#: 2 h [t EDS s54)
Hre R 6, [ 6a X R A # o 2= 2 A7 s 41 1
#* 3. Kl 6a AL SR, N EH, R——
I . FEEDRILIR, Ko X U, Al 401 L
5], R IEGE UAL. MWE 6b R4 5 kE, £
BATEX U Al A4, ALX . T 8UX . U X
B, §EXORT U X TR R IR FERE B . 9 HUZ
% K045 50 um, FEAR FEEEAS Al Z IR, &
AR AT BUE . AL IR FE R PR L R R R I B TR A O
TP AR B TR B, Al A B e A RE, ERin gy
T 400 C/ 1 h (5 AF: TRy B (AR, AL A
KEAFHEFE, LWsRT 400 'C/1h (%A,

XLt 400 “C/ 80 MPa A [A) R LI 1] (9 B2
MR EY B)E, 0.5 h I8 K% . BEE B A

A Diffusion zone U

26 KV 1.5 KX

Af’ Diffusion zone U

25KV 1.5KX 25 pm

5 400 ‘C/80 MPa/1.5 h s {1 T U-Al ¥ BUE# ) EDS /)
H7 f8 FEDS Z A4 IR
Fig.5 EDS point image (a) and EDS line scanning image (b) of
U-Al diffusion layer at 400 ‘C/80 MPa/1.5 h

2 [E 5a 400 C/80 MPa/1.5 h £ T U-Al I #E
EDS |7 4
Table 2 EDS point composition analysis of U-Al diffusion
layer under 400 °C/80 MPa/l1.5 h in Fig.5a (at%)
Spot 1 2 3 4 5 6 7
U 100 37.79 37.93 38.60 4282 0 0

Al 0 6221 62.07 61.40 57.18 100 100
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Fig.6 EDS point image (a) and EDS line scanning image (b) of
U-Al diffusion layer at 400 “C/80 MPa/2 h
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Table 3 EDS point analysis composition of U-Al diffusion
layer at 400 °‘C/80 MPa/2 h in Fig.6a (at%o)

Spot 1 2 3 5 6 7 8
U 7356 71.76 42.22 33.98 34.01 35.04 3555
Al 2644 2824 5778 66.02 65.99 64.96 64.45
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Table 4 Nanoindentation results of U-Al diffusion layer at
400 ‘C/ 80 MPa (GPa)

Position Hardness Elastic modulus
U 5.3 +0.2 147 £3
Al 1.2+04 100 +5
Diffusion zone of 1 h 4.1 +0.3 122 +4
Diffusion zone of 1.5 h 4.2 +0.3 123 +4
Diffusion zone of 2 h 4.3 +£0.2 125 +4

3 &£ ip

1) EHE U-Al ¥ )21 T Z25408: 350 C/ 63
MPa/ 1 h B 400°C/ 80 MPa/ 0.5 h.
2) 1 h fRIEE T, U-AlT BEHSHTE RN
400 ‘C/ 80 MPa, 51 HUIEH NI BUZE M £ 22
UAl,.
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Diffusion Bonding of U-Al Sheets with Micrometers Thickness

Liao Yichuan', Lv Xuechao? Zhang Pengcheng?, Ren Dapeng’, Lang Dingmu'

(1. China Academy of Engineering Physics, Mianyang 621900, China)

(2. Science and Technology on Surface Physics and Chemistry Laboratory, Mianyang 621907, China)

Abstract: Diffusion bonding of U-Al sheets of micrometers in thickness by hot pressing in vacuum was carried out at different temperatures,

pressures and for different holding time. The bonding interface was characterized by microscopic analysis, energy spectrum analysis and

nanoindentation test. Results show that the appropriate process parameters without diffusion layer are 350 <C/63 MPa/l h. Under the

precondition of 1 h holding time, the process parameters for homogeneous diffusion layer are 400 <C/80 MPa. The composition of homogeneous

diffusion layer is mainly UAI,.
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