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Microstructure and wear properties of nanocomposite
AFPb- Cu alloy cold rolled onto steel matrix
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(College of Mechanical Engineering, South China University of Technology,
Guangzhou 510640, China)

Abstract: Nanocomposite AFPb-Cu alloy powder was prepared by mechanical alloying (M A), and was cold rolled
onto the steel matrix, then was sintered. The microstructure of the sintered AFPb-Cu alloy was characterized by X-
ray diffraction and SEM and its wear properties were measured. The results show that the sintered AFPb-Cu alloy
powder combines well with the steel matrix and a transition layer is formed. In the sintered AFPb-Cu alloy layer, ti-
ny Pb phases are homogeneously distributed. For the alloy layer sintered for 1 h at 550 C, the average grain size of
Pb is about 200 nm, which explains that the nanocomposite AFPb-Cu alloy exhibits much better wear properties

than the common AFPb-Cu alloy.

Key words: mechanical alloying; AFPb-Cu alloys; cold rolling; wear properties

HRAENYE LEA—ERESGE, BEGE
AMUTFE R BRI EETERE, BEH — 2 AR R
77 . AR Pb SEH A 4 PR ol BE 1 i 1 R0 RS AR 1T —
HAZKIE . [HAFPh AEARAKR, HAL.PbH
Fh g B 2 E ZE IR R, RGBT & 5 re
R O 1) R . T AR R — SE A R B R

g PR BEE Yk R e & P S A
(MA) ' LR B 7736 % AFPb REE, L
SBRATE ST IO LH AN R4 1) R R B Bk E . AN S A
H AT AR R Y] R MA JLRER SCHL Pb
FE AT AP 3 21 SR oo A, HRSE 24 100~ 200
nm, G&mEHREER, f AFP & &R EHE

@ HETH: EXARMEELSEBBA (50371027); J"RKE AR ¥ ELSFD I H (C036549); #&EH H R P %3 & % B I H

(E0440001)
WeAe HI: 2004 =06 — 24; &7 HM: 2004 - 11~ 08
e i WEEE(19647), &, RBIHEE.

WINER: WEEE, BIE%; Hif: 020-87112762; E-mail: mezengmg@ scut. edu. cn



* 56 ¢ hEA SRR

20054E 1 H

A e R AR BE ) LL e VAT & 1 AY P &
BERRE .

WEAE AFPh & IIA—E &R Cu =4 [H
ORI H CuAl 55855 —AHMEAT A, W] DA —
R A A IR RV BRI AR B R U | BF ST R
EERB Y R MA I AFPY-Cu A4 R
BHYKAE S LR, X AP 4 E, W0 Cu
E— R FE T Ph MK R, Xt —HiR
w1 e PR AR .

TEAR B A2, ASUEHE B BRI 2R
MA AFPb Ml AFPh-Cu & & s 658 45 ik b 5e
B, HERMH LA EFESSENT L. B
I, A LR AN AR VE N AN 1, SR E L4
HVEENU A &L H % 1 AF10% Phb-4. 5% Cu &
& (MA AFPb-Cu) By R B2 & 2408 E 6 el b s
KBl RIS T MA AFPh-Cu &4 K 584
HIE A S AERE SR P A 2R 4 A A DA R JBE 4
Birkfe, UM TN R S5 .

| G
L1 R B K SR S AR A

FalifE ol 99. 9% . KLREEA 74 Bm f¥] AL, Pb .

Cu ¥#% AF10% Pb-4. 5% Cu( JFi & 2> 20) L5 L Jk
RER, NEHAT R EEERE . BRI RS R
AT, WERS M ARB ELCh 100 1, PrHEKE
ML Fritsch P5 . EREEE:8 4y 250 v/ min, H[E]4 40
h.

FH v L I 3% 1) g YA 3 T PO Ak B sk e
WKL SR R 100 Bm 24 R 2,
R MR N d2 mm 8142, R MA H1& 5 Al
Pb-Cu A& EEABREE L, BEEAR
4dmm, KL, TZEELELE, BTSSR
an o SEES AT LN R FLHL( 4200 mm x 400
mm), HAHLIIRK 40 kW, FH K 980 r/ min, JHH
LA 31.5.

1.2 BRI KA R LM Hr

WA ELBTE R R R SR T AT RS, .
Philips X Pert Pro X $f &7 41X (KM Cu K. 58
41 \XL30FEG H i R ¥ & &M H R &4
Ak, . R BRI S0 AE MM-200 BE 45 S2 56 WL B 58 ik .
WAER ST 10 mm X 10 mm X 8 mm . SE56 4 VE 31 B
PEBE A0 (A 0 W B BE R A ), X EE A B A
GCr15 4R, KA A HRC58~ 60, X BE IR

A 400 v/ min, XFEREIRSFA d47 mm x 10 mm .
2 RS0

2.1 MA AP Cu 5E M RELHIR A5 IR S5

VB PIRT AR 5T T AR BT 3R B AFPb-Cu VB
MR BEERE T FEF, Pb AH B 4 AL H 35575k
B AT AL JEAR AR, Ph [RSF 3 ok R~ 410 10
nm; Cu 41700 Fifi 35 BK B I 8] F0 38 n, - 546 38 23 18] %
B AL, BEEHHZE CusALA CuAl AHAER . K
1 finse MA JGH) AF10% Pb-4. 5% Cu( Jii & 2> 50
HEMARFIBKE 5 5L H 2405 B AFPb-Cu A4
)X WL E . B8, 6E&mRENEHLHES
JE I X ST B 5 R ELHI I MA & S8 KL
3, BLEELEIHF AR X EREHI & AFPY-Cu &
AR T eI

K1 MA AF10%Pb-4.5% Cu A &M AL
BT FLR SR A 5 B XS AT A o
Fig.1 XRD patterns of MA AF10% Pb-4. 5% Cu

alloy bonded on steel matrix by cold rolling
(a) —Before cold rolling; (b) —After cold rolling
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Fig. 2 SEM micrograph of Al/ AFPb-Cu

interface after cold rolling
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Fig. 3 SEM micrograph of cold rolled
specimen sintered at 350 C for 1 h
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Fig.4 SEM micrograph of Al/ AFPb-Cu interface
(Bright particles are Pb phase)
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Fig.5 XRD patterns of MA AF10% Pb-4. 5% Cu
alloy sintered at different temperatures for
1 h after cold rolling onto steel matrix
(8) =300 C; (b) —350 C; (c) —400 C;

(d) —450 C; (e) —500 C; (f) —550 C
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Fig. 6 Relationship between sintering

temperature and average grain size of
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Fig.7 SEM images of MA AFPb-Cu alloy sintered at

different temperatures for 1 h after cold rolling onto steel matrix
(8) =350 C; (b) —400 C; (c) —450 C; (d) —550 C
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Fig. 8 Dependence of wear volume of M A
AF10% Pb-4. 5% Cu alloy sintered at different

temperatures on load applied in wear test
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Fig. 9 SEM micrographs of wear surface of
MA AF10% Pb-4. 5% Cu bearing alloy at

load of 196 N and wear time of 1 h
(a) —Sintered at 400 C;
(b) —Sintered at 500 C
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