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Effect of CeO, on microstructure and wear resistance of
Cr-Al coating by slurry packing on copper
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Abstract: By a slurry pack cementation, with Cr,O; as chromizing source, pure Al powders as reducers, NH,Cl as
activator and albumen (egg white) as cohesive agent, electroplated specimens with a layer of electroplated nickel
originally deposited on copper were chromized to prepare Cr-Al coating. The effects of CeO, content on the
microstructure and wear resistance of Cr-Al coating were studied. The surface morphology and structure of coating were
examined by means of SEM and XRD. The results show that the grain of the coating becomes small, the coating becomes
dense, the microstructure of coating changes from a solid solution of Cr and Al in nickel of single phase into the mixture
of Ni;Al phase and a solid solution after adding CeO, oxides; the Cr content in coating firstly increases and then
decreases with the increase of CeO, content, but the coefficient of friction of coating firstly decreases and then increases
with the increase of CeO, content, and the minimum value is 1/3 that of pure copper.
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Table 1 Formation of slurry and technology for Cr-Al coating by slurry pack cementation

Sample No.  w(Al powder)/% w(Cr,03)/% w(AlL,O3)/% w(NH4CD/% w(Ce0,)/%  Temperature/'C Time/h
1 15 35 Bal. 10 850 12
2 15 35 Bal. 10 3 850 12
3 15 35 Bal. 10 6 850 12
4 15 35 Bal. 10 10 850 12
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Fig.6 SEM surface morphologies of coatings with different contents of CeO, after slurry pack cementation at 850 ‘C for 12 h:

(a) Without CeO; (b) 3% CeO»; (¢) 6% CeO,; (d) 10% CeO,
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Fig.2 XRD patterns of coating surfaces with different contents of CeO, after slurry pack cementation at 850 ‘C for 12 h:
(a) Without CeO,; (b) 3% CeO,; (c) 6% CeO,; (d) 10% CeO,
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Fig.3 Microstructures of cross sections of coatings with different contents of CeO, after slurry pack cementation at 850 ‘C for 12 h:
(a) Without CeO,; (b) 3% CeO,; (c) 6% CeO,; (d) 10% CeO,



2196 hEA R R

2010 4 11 H

B A 6% CeOp XTRERALIEZ 1) WM ZUHAT W 2.
ISR ] AER MRS A5 f AR sl, T8
BAE PR, 1y LR s RS R EI AL JF L Cr
JRFATARGR KRR BE 75 BT AL ST Cr Jat
TEEILE RS, MRSERY ME, Mt
I P AT AR B AR (R 35 4 i, AR )T
AR S AN 1 B R AT (R TR e
PR EE DR, (RS 2 R R gt

AP OSR e B TR PR SR, RN
B E ST SRR, RS R
%, MReHEBH . RIHET: hHR LR RO,
ERBAS BN, i BE TS AR
s, fsdmik. =ERh R L ERAN, #i L
VIvS e b il P 2 i A AP G NP e by G EE
AMETR PR T PR B i A D, AR IR Y
MAZ s B AR LR, 42 I+
Jo g HERAE A R I T VA I R R, 1
TR B TR T, BT A TR R T P
Bl T o WO SR S RN, BT
W PEAEIIA fETe 0 A, B RANE B fE:

22 WEIFEMLY CeO, REXEEMEIERERIFIT
K 4 A 5 BT sy iloA Cr-Al VS 2 R EE 4 DA i
LMEIRIES. B 4 B, BRI D AR 1

PRI AR EEAT 7.5 N T, Bl BE N TR
MREK, PR R BN 26— B LU A V2%, R B IR 35 4E 0.37
Fida, A 1/2 Ao (Pl BEER IR ECH 0.81) 4Fh
TR 3%, FEREAN RS R, BRI Kt 2
—HAN TN FRFIPIRA, 30 min 5, EEEINEL N
0.31, 7EERF M HHIBIRIMAVISG: MM & &
Ho6%H, R 5 min N, FEEKNEE BT

0.9
0.8F

(a)

&Qk. (b

T W C

51 €
03 (@)

0 5 10 15 20 25 30
Sliding time/min

Bl 4 7 850 CHB 12 h FSH AR CeO, HRIMIBHIN

Cr-Al i3 JZ BE R 5 ih 2

Fig.4 Friction coefficient curves of Cr-Al coatings with

various contents of Ce,O after slurry pack cementation at 850
‘C for 12 h: (a) Pure Cu; (b) 15% Al; (¢) 15%Al+3%CeO,;
(d) 15%A1+6%Ce0,; () 15%A1+10%Ce0O,
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Fig.5 Worn morphologies of Cr-Al coatings with various contents of Ce,O after slurry pack cementation at 850 C for 12 h:

(a) Without CeO,; (b) 3% CeOp; (c) 6% CeOy; (d) 10% CeO,
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