%23 %58 8 1 TEEEEEFR 2013 4 8 f
Vol.23 No.8 The Chinese Journal of Nonferrous Metals Aug. 2013

TEHES: 1004-0609(2013)08-2169-07

S & E5® L Cu-10Sn 5 &

T R, RS
(AETRHRZ: APRLRLS 5 TR AR, db3 100083)

& E. FAREERE LS Fe M ALIG S, B H—F ALY HT Fe JE4EF 1) Fe-Al BEM A . FIH
% Fe-Al [E ¥R RKUREGRIL Cu-10Sn 548, FE4iidfEd, Fe-Al BN KA N Fe,Al )R HLA . 45 FFRMH:
545 Cu-10Sn &4 s AR RIATEL, S80S0 Cu-10Sn &4 . TR iveom SR B PR RE A AR s 24
Fe-Al [FEM AT EN 3%URENFON, Cu-10Sn A& MBIERGRE AR B, SRAGSMLMIEmT 57%
M127%, PEEERIBUN 0.38 FERE] 0.27, BEHER I 0.30%FE1%5] 0.07%.

KBEIR: GBS PG &t TREGRIG: W B B

hESES: TG146.1 MEFREED: A

Strengthening of Cul0Sn alloy by mechanical alloying

YU Le, JIA Cheng-chang

(School of Material Science and Engineering, University Science and Technology Beijing, Beijing 100083, China)

Abstract: The Fe-Al solid solution powder of Al diffused in the Fe matrix was prepared by high energy ball milling.
Alloy of tin-bronze was dispersion strengthened by Fe-Al solid solution powder. Fe-Al solid solution powder changes
into Fe;Al intermetallic during sintering process. The results show that the hardness, crushing strength and friction
performance of strengthened alloys are significantly improved, compared with the traditional tin-bronze. The optimum
content of the solid-solution powder is 3% (mass fraction), the hardness and strength of alloys are best, which increase by

57% and 127%, respectively, the friction coefficient decreases from 0.38 to 0.27, the wear less decreases from 0.30% to

0.07%.
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Table 1 Ingredient, grain size and purity of powders

Powder  Particle shape Particle size/pum Purity/%
Cu Spherical <438 99.5
Sn Spherical <48 99.5
Fe Spherical <74 99.5
Al Sheet <33 99.5
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Fig. 1 XRD patterns of Fe-28Al powder after milled for

different times
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Table 2 XRD data of Fe-28 Al powder under different milling

times

Milling  26(110)/ 26(200)/ 26 (211)/ al

time/h ®) ®) ®) nm
0 44.751 65.071 82.352 0.286 5
10 44.771 65.031 82.391 0.286 5
20 44.671 65.091 82.323 0.286 6
30 44.651 64.971 82.352 0.286 6
40 44.591 64.971 82.212 0.286 9
50 44.571 64.891 82.272 0.2870
60 44.561 64.911 82.272 0.287 1
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Fig. 2 DTA results of mixed powder under different milling

times
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Fig. 5 Influence of Fe-28Al powder content on opening rate
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Fig. 3 SEM images of surface for composite material after
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Fig. 4 XRD pattern of composite material after sintering
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Fig. 7 Influence of Fe-28Al powder content on Brinell

hardness(a) and crushing strength(b) of composite material
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