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Abstract: The friction and wear tests for mated couples of silicon nitride(SisN4)and chilled cast iron
under the oitless lubrication were carried out by means of block-or-disc with M G-200 wear machine
from room temperature to 150C, the friction coefficients of mated couples and wear rates of SN«
were gained, and the friction and wear behaviors were analyzed by the wear rates, friction coeff+
cients, SEM images and percentages of chemical elements on worn surfaces. The results showed that
the wear rate of SisN4 and friction coefficient between Sz N4 and chilled cast iron with oitless lubrica
tion are much less than those with dry friction condition; the wear rate of SBN4 increases with the in-
crease of load and temperature, and the effect of sliding speed on wear rate of Sz N4 is not as signif+
cant as the effect of load; the friction coefficient between SizN4 and chilled cast iron decreases with
sliding speed, but increases with temperature, and theload has little effect on friction coefficient; the
wear of SEN4 is caused by interaction of chemical wear, abradant wear and particles’ peeling off, and
chemical wear is origin in other two.

Key words: silicon nitride( SisN4) ; chilled cast iron; oitless lubrication; wear mechanism; friction co-
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Smm X Smm X 3mm SiN4 , 2 Si; Ny
R. 01 Table 2 T he wear rates of SizN4 with
1 #70mm x 10mm various test conditions
v/ &i/ &iry/
R. Q2 HRe 54 No.  p/MPa ! "
(m* s 1) (Pm+ h-1) (Mm =+ h- 1)
MG-200 1 4.00 1. 66 6. 30 29. 65
) ) 2 4. 88 1.29 7. 00 32.44
, ; 3 9.12 0.95 12.20 63. 45
Y6D-2 XY 4 9.76 2. 10 22.50 124.33
; FEI QUANTA 400
; OXFORD ) ,
INCA ; ,
i 0.7
1SNy -0~ Dry friction
Table 1 Basic properties of Si;N4 0.6+ —%- Dry friction
- —2= Oil-less lubrication
Density/ d Bending Fracture toughness/ Elastic -g 0.5( -0~ Onl-less lubrication
H ardnes g
(g* em™?) ardness strength/ MPa (M Pa* m'?) modulus/ GPa % 04
(5]
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Fig. 1 The curves of friction coefficient of SizN4chilled
SizNa cast iron with the various loads
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Table 3 The wear rates of SizNy4 and friction coefficient with various temperatures
o, »/MPa ol (me s 1) €4/ €00c/ &soc/ Friction coefficient
(Hm* h-1) (Bm= h- 1) (Hm+ h-1) Moy Higoc Hisc
1 9.12 0.95 12.20 20. 00 30. 59 0.033 0. 039 0. 044
2 4.88 1.29 7.00 9.40 16.44 0.042 0. 049 0.057

Figoc, Hisoc  SisN4 Figoc, Pisoc, oo, &soc

3a

Eooc, Eso0c

2 (p) (v)  SisNg
(a) p= 4.00MPa,v= 1.66m/s,

(¢) p= 9.76MPa,v= 2. 10m/s,

5(b) p=9.12MPa,v= 0.95m/s,
;(d) p=9.76MPa,v= 2. 10m/s,
Fig.2 SEM images of Si3sN4 with various loads and sliding speeds at room temperature
(a) p= 4.00MPa, v= 1.66m/s, oitless lubrication; (b) p= 9. 12M Pa, v= 0.95m/s, oitless lubrication;
(¢) p=9.76MPa, v= 2.10m/s, ot less lubrication; (d) p=9.76MPa, v= 2. 10m/s, dry friction
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Table 4 Main atoms’ percentage on the surface of
2
Siz N4 with various loads and sliding speed 3
C
Point Point Point Point Point Point
Elem ent
Al % B/ % Cl % D/ % El % Fl % 2d
N 8.43 42.87 0 30. 94 0 0 [ 11]’
Si 41.73 39.28 30.22 42.40 29.50 67.33 5
O 28.03 14.90 36. 17 20. 20 26.29 11.45
2
Fe 0.27 0 0. 89 0 0 0 ( )
(a) p= 4.00M Pa,v= 1.66m/s, ;(b) p=9.76M Pa,v= 2. 10m/s, ;(¢) p=9.76MPa,v= 2. 10m/s,
Fig.3 SEM images of chilled cast iron with various loads and sliding speeds at room temperature
(a) p= 4.00MPa, v= 1.66m/s, oitless lubrication; (b) p= 9.76M Pa, v= 2. 10m/s, oitless lubrication;
(¢) p=9.76M Pa, v=2.10m/s, dry friction
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