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1
M -200 . 3mmx 4mmx 12mm
SiaN 4 , Ra< Q 04 um, 1 2
HT T8 40 mm, 16 mm 10mm, Q 8 um.
HT T8 2 10°
3 5%, : 30N,
1 SisN4
Table 1 Basic propertiesof SisN4 ceram ics
Density Bending strength Fracture toughness Elastic modulus
HV
/g an-? Hardness M Pa AMN- m- ¥2 /GPa
323 1 065 190 9 55 210
2 HT T8
Table 2 Chanical canposition, hardnessand structure of gray cast-iron and steel
i M ass fraction of elaments/% Hardness
M aterial ] Structure
C Si Mn S P HB
Gray ion HT 3 340 2 180 Q 360 < 0 040 < Q 037 200 Pearlite
T8 steel Q 780 Q 220 Q 300 < Q 030 < Q 020 180 Pearlite
3
Table 3 Camposition structural formula and function of rust-preventive enulsif ied oil
Composition V olume fraction/% Structural fomula Function
Oil sulphonic sodium 10 (RO3)Na Surface active agent
Qil sulphonic burium 12 0 (RD3)Ba Surface active agent
Dodeceny! succinate 20 CioH 21CH=(IZ_COOH Surface active agent
CH2COOH
T riethanolamine 65 _/CH2CHOH Rust preventer
N CH2CH0H
N
CH2CH20H
O leic acid 11 5 C3H7COOH Oily additive
10* machinery oil 67. 0 L ubricant
200 r/min, 5km, : 40%. SiN 4
J__Rz_[ - 2 2y 1/2 .1 b 2 2\ 1/2
VvV = a sin + 4R°- a - bsin - (4R°- b .
a- b R ( ) R ( )
TL (4mm), a,b (a> b),R
(20 mm). Q 0001g , HT
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Fig 1l The resultsof friction and w ear of SiiN4/gray iron HT and SiiN4/T 8 steel pairs
under different lubricanting conditions(sliding distance of 5 km)

o- Unlubricating, o - Distilled water lubricating, o - Emulsion lubricating, o- 10% machinery oil lubricating

1 SiN4sHT  SiN4/T8 ( 5 km)
o- , O- , O- , o- 107
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, 10"

1(b) SilN4 HT
Q 02,

(a)Distilled water lubricating (b) Emulsion lubricating

Fig 2 SBV photogrgphsof worn surface of gray iron HT under different lubricating conditions

2 HT SEV
: HT [ 2(b)] 4 2
(a) 2(b) HT XPS .
: HT HT “
” , Fe ,Si,0,C : ,
4 HT

Table 4 Elenental content of the worn surface of gray cast-iron HT

) A tom fraction/%
L ubricant A rea -
C Si 6] Fe
Emulsion Worn surface 2 065 4 798 20 340 72 796
Distilled w ater Black thin film area 5 966 24 596 43 675 21 226
“ W hite” area 1 976 4 133 15 132 75 024
HT ,C 2 ,Si O
, Fe
1
L H T 1 L
2

1 1 1
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(a) Emulsion lubricating (b) 10* machnery oil lubricating
Fig 3 Photographsof worn surface of SiaN 4 ceram ics under different lubricating conditions
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Fig 4 Friction factor of Sid 4 against gray iron in distilled w ater
and emulsion vs sliding distance( ds) 4
4 SiNs/ HT p=ds : :
Q 44
, 2 km Q 02 , 5 km ;
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Properties of Friction and W ear of SidN4 Ceramics
against Gray Cast Iron

Si Songhua
(D eparment of Science Research East China Institute o M etallurgy M a'anshan 243002 China)
FangLiang Gao Ymin Zhuo Qinde
(v echanical Technological Institute X i'an Jiaotong U niversity X i'an 710049 China)

Abstract The friction and w ear of ceram ics SidN 4 against gray cast iron and Q 8% car-
bon steel under four lubricated conditionsof dry friction, distilledw ater, enulsion and 10
machinery oil have been studied in a ring-block typew ear tester. It is concluded that fric-
tion factor and w ear are deceased in the order of dry friction, distilled w ater, enulsion and
10" machine oil Specially, friction factor is about Q 13 in enulsion and down to Q 02 in
distilled w ater because the lubricating film containing graphite is formed onworn surface
of gray cast iron in distilledw ater. T he graphite can be taken asa lid lubricant in air and
distilled w ater, but it can not in enulsion and oil
Key words water lubrication ceramics gray cast iron frictionwear @anmulsion
graphite
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