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Tribological Property of Plated Cr Piston Ring for Heavy Vehicle Engine
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Abstract :

were simulated by SRV test rig. Different working conditions of friction coefficient and weight loss of the mate

Working conditions of piston rings coated with Cr platings/cylinder liner mate for heavy vehicles
were tested. The wear marks and chemical contents were analyse by SEM and EDS. Wear mechanisms of pis-
ton rings were researched. The results show that the friction coefficient of mate decreases and weight loss in-
creases with increasing. The friction coefficient decreases, while the weight loss first decreases then increases
with increasing sliding frequency. The weight loss reaches the minimum when the sliding frequency is 20 Hz.
Both the friction coefficient and weight loss increase with increasing of the temperature. The main wear mech-
The wear mechanisms of piston rings coated with Cr

anism of piston rings and cylinder liners is abrasive wear.

platings are abrasive wear and adhesion wear under the conditions of high load, frequency, or temperature.
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Fig. 1 Contacting and sliding modes of piston ring/cylin-

der liner simulated by SRV test rig
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Table 1 Parameter of tribological tests under different loads

Load/ Frequency/ Temperature/ Time/ Stroke/
N Hz C S mm
50 15 100 7 200 4
170 15 100 7 200 4
290 15 100 7 200 4
400 15 100 7 200 4
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Table 2 Parameter of tribological tests at different fren-

quencies
Load/ Frequency/ Temperature/ Time/ Stroke/
N Hz C s mm
170 10 100 7 200 4
170 15 100 7 200 4
170 20 100 7 200 4
170 25 100 7 200 4
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Table 3 Parameter of tribological tests at different tem-

peratures
Load/ Frequency/ Temperature/ Time/ Stroke/
N Hz C S mm
170 15 50 7 200 4
170 15 100 7 200 4
170 15 150 7 200 4
170 15 200 7 200 4
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Fig. 2 Friction coefficient of mate under different loads
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Fig. 3 Weight loss of mate under different loads
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Fig. 4 SEM morphologies of wear marks of mate under different loads
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Fig. 5 Friction coefficient of mate at different sliding
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Fig. 7 SEM morphologies of wear marks of mate at different sliding frenquencies

F18y S 5 B3 LA S R B 3 Oy (B 7 () (b)) 2
ARG B 25 Hz B, B8 48 @) e 82 2o A2 vp = 2R 1
PR BE T R 5 DI T T B0 A ) A
PRI ET A Cr )2 26 W B He 4 Ak, = A
W st DA 30 A7 o 08 0 22 Ak s R S 5 B R T
BIEGTE— & LA BE 1 B AR XHZ 2 1 B
RS B 2L P A R G L. A JE BRI
s 400 L UL 2 70 Ay B R S 450 R R A B B 5 O
JRERMESE (& 7 (o, (),

Pl 8 i JBE 48 I AE AN [ 3 B A 4 R AR
PN efa] LU H 5 FEE 458 I ) PR 4 DR) 30 iR 2 1) T
E R K. 5 50 CAHEL, i T 8] 200 C o)
FERE IR RO K T 12%, B9 7 EE 5 I 7E A ]
TR SR ERE . BB TR B B
O RO B W TR S g . 5 50 CAH LG IR
JE 200 C b EERE R B R E RN I T4 10%.,
TEAR IR &0 T 4 Cr 35 )2 41 32 i £L B L M T

BT 1 HT P B2 AT — s R AT O R 4R
TET A0 R R A8 IR o 0 5 ) T T AR 8 75 E 48 T
BRI R B RAR L AR . B IR B T L 3
FE PR NGL 5 2 T T fh AL L 3 ik o 4R K BE
A58 R 2 AT 119 10 IR 25T AL L 5 B0 5 R ROR S 45

o T ARG T
0.25
3
5 0.20f
a:g /-_-__‘—.
(]
8 —
=1
2 0.15F
£
0.10 L 1 L L
50 100 150 200

Temperature / C

Pl 8 AN [ il B T W4 R 45 D K

Fig. 8 Friction coefficient of mate at different temperatures
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Fig. 9 Weight loss of mate at different temperatures
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Fig. 10 SEM morphologies of wear marks of mate at different temperatures
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