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Ceramic Particles Content on Friction and Wear Behavior of Cr—Al O;

Piston Rings by Composite Plating
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Abstract: The paper reports the effects of various content of ceramic particles on the friction and wear properties of Cr—
Al; Oy piston ring. In this study, chrome plated piston ring and four types of Cr—Al,O; piston rings with different con-
tents of ceramic particles were used to match the CuNiCr alloy cylinder liner. Detailed information was acquired using the
grinding tests to compare the friction coefficient and the wear quantity of each pair of matching. The results show that the
{riction coefficient of the non -~ ceramic matching pair is predominant, presenting 1. 2 folds higher than other four Cr-
Al, O, piston ring containing ceramic particles associated with cylinder. Moreover, the wear of the surface of the non—ce-
ramic matching pair is more serious than the others, presenting a phenomenon of severe adhesive wear. The [riction coef-
ficient and the cylinder’s wear of the other four pairs are comparable. The wear quantity of the Cr— Al,O; piston ring
shows a growth stage before it decreases with the increase of ceramic particles content. The piston ring set with ceramic
particles shows improved wear resistance. The surface of the bearing capacity of the piston ring is insufficient as ceramic
content is too small. When the content of ceramic particles is too much, the ceramic particles are easy to fall off. These
two conditions will increase the wear of the piston ring.
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Tab 1 Chemical composition of the cylinder liner

(w/ %)

Element C S P Mn Si

Content  2.90 0.0052 0.52 0. 88 1. 86

Element Cr Ni Cu Fe

Content 0.33 0.51 0. 84 Bal.

K2 SHEENEAEFHNNESE

Table 2 Content of the ceramic particles on five kinds of

piston ring (w/ %)
Sample Content of ceramic particles
R1 0
R2 2.82
R3 3.45
R4 4. 38
R5 5.03
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Fig. 1  Surface morphologies of the five kinds of piston

100Fum

rings

L2 REHE

TESE PR TAEZRAE T . Y36 JE AR 1738 bk
S BRI By 2 B A | IR gy T 20 kR
JEEARR [7) I 9K A A T ) K 37 26 A — L %5 TC X i



82 2 EH X W L E

2016 4F

1R B 0 5 ™ L AR S U K - AR RS AR
LU T S e A L T B IR — A G A A
iz X, bk s BT 0 TR TR [ s R AR
T FEIR T URE 22 () 1 R G i gl T R KA
30 FUE W RS S IF A R 45 i L VIR S A i 42
R AR AL T 0 O 20 S . He B DL B
PUI S50, SR O B 52 8 42 s 450 3 3 AL it AT
TR L e I 42 fih S22 sh B =S 2 i

Normal pressure

Vi ,
:: | __Oil hole
Fixing bolt
Piston ring specimen A1
— Lygod Cylinder specimen
Heater
L
Direction

Bl 2 3R il 1z shE UR BB
Fig. 2 Schematic diagram of the movement direction and

contact state of the cylinder and ring specimen

R 38 > 58 Ak 19 A BE#E 200 r/min #F 47
FEPA TS GE 98 L SE ML S ML AE RBL & b 1k s
AL 4 — 05 ZE SR RS R A FLIE RS .
LN BRAL SR — T8 S 1 T AR TR BE X 6 T o o
200 C, fIREE A B Bk B R B = N B R 4
JE 22 MPa, i 48 55 95 By Be 2 95 08 be & N B K 0%
JEH) 4 £520 88 MPa, R LA b 254, AT LAARAIE
TE 24 h WSS ik B AT U A R B2, X5 24K
UL 3 JE W A BT R BCR i 4012 91 i, A b G
Xof @ AE AR R0 2 80 B AR 5 K.

R3 TREHMEMLBSH

Table 3 Experimental parameters of different wear stages

Stage Parameters

Running —in 200 r/min, 200 C, 10 MPa, 3 h

Experiment 200 r/min, 200 C, 88 MPa, 21 h
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Fig. 3 Curves of the friction coefficient vary with time
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