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ABSTRACT Compared with dry sliding, all polyols solutions reduce the friction coefficient, but

increase its wear volume. In polyols solutions, water acts as the major lubricant, which increased
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the wear volume of (Ca, Mg)-Sialon due to corrosion wear. The polyols not only reduce the friction

coefficient significantly but also reduce the wear volume of (Ca, Mg)-Sialon apparently (1~2 order),
the lowest friction coefficient of 0.06 can be approached when lubricated by ethanediol. The order
of wear volume of (Ca, Mg)-Sialon in four different polyols is as follows: ethanediol, 1.4-butanediol,
1.3-butanediol, propanetiol. The longer the carbon chains and/or the more the number of hydroxy, the
smaller the wear volume of (Ca, Mg)-Sialon. All of these lubricants made the wear tract of (Ca, Mg)-
Sialon quite smoother, especially under polyols lubrication. FT—-IR analysis shows that tribochemical
reactions between (Ca, Mg)-Sialon and polyols led to the formation of anti-wear and friction-reducing
tribo-film, which in turn reduce the wear volume and friction coefficient of (Ca, Mg)-Sialon.
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SisNy ZE— R FRAETHEANERLERN, ERTERRSY, RIKTHENEER
iR 12, 2 TRIEET, %% (-OH) H AWM BE MK Cra0; MERZ M ERREM
BEHR R 18], R Z MK BN SisN, — 5 S RSB R R o s BE S BE 3R ). Sialon
MEIE L — MR TEMNEFSNA, BRLETEBEMN—/F, IS E
WABAERERE T EHORARE 50 ASCabH X A EE RAE ARG S TH
B % RS BAE A B AR, HBHN (Ca,Mg)-Sialon MR ERFIERKE M.

1 £ ® F &

R¥ A (Ca, Mg)-Sialon MK R4 19mmx 19mm Xx4mm, HHEHEBEEHN 0.13um. Xt1{E
REXAER 10mm B GCrl5 BAEMIR, BEH HRc=59~63, XEMME A 0.01um. (Ca,
Mg)-Sialon M %& K ¥ EYLRMERE N E 1.

REFHEHMNETNEZ M, H=M, 13- TTH., 14- T MURRZ_®, HA45%
FaRA, ZTEBERSRARESEY 5% W2 M, FEBUREZ ZBEmAREKES
i A%

% 1 (Ca, Mg)-Sialon K%Y BRI PEEE
Table 1 Physical and mechanical properties of (Ca, Mg)-Sialon

Density/g-cm™3 Porosity /% Hardness/HV Fracture toughness Kj;c/MPa-m!/2
3.20 0.49 2021 5.5

BEEE IR 7E SRV BEUBHURAK ML BT, RARAEM,. S£EENE T ERE
PEREPEAY, RUEFISE S B4 1mm A 25Hz. 35 R 20~120N HENEE. TERREHS
4 RHA3%~56% W25, Fif ERERARYAEZR THT, RBFHFLREN 25min. &
BRy, FrAREERME BT B A Y 15min, REHBART.

Fi 6% BN R (Ca, Mg)-Sialon MR R M BIRKE, IR AN E AR ERY
R, Bt EERER.
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P18 B AR e i B 4040 (FT-IR) 4347 B R £ 1 B BE L2 N =%, B EPM-810 Uiy
FHRE (EPMA) XM &R BERE KT 5 K T R0 46347 T 9.
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2.1 (Ca, Mg)-Sialon ZEME AT RME R
B 1 ##T (Ca, Mg)-Sialon MR HINE FHERRY 1 5HE ¢ MER. TR
SFRER ML, SHBERMEIET (CaMg)-Sialon l¥% /GOrl5s MERFN. & 1555,
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B 1 (Ca, Mg)-Sialon ERMBEBEE THEERY ¢ SHE t XK
Fig.1 Friction coefficient u of (Ca, Mg)-Sialon lubricated by water and polyol solutions vs time

E=MBRKEBEKIERT, (Ca, Mg)-

Sialon M§% /GCrl5 E A AT i EEHE R B0 18, .4 5:Iopropanetriol °
EAEREAMO T RAD, KERRMAT [ Jlrovetnylene glycols
HEEEERR. =] distilled water e

2 41T (Ca, Mg)-Sialon BELERE ¢
AR (R B 5%) HRTRERESRE 3,
MIRR, ST, BERAKEATHE
MBSHAR. 2 BEW, WEREHMM, 51}
EFHNBR, MR 0 B4R AR 2 B ory stding o
R, xR ERA IR T R K i B 0 2 = 5
5 SRR K ¥ AR R FVRR BE Y I T R Load / N

MBS, ARRRNKAMERERETEER ‘ )
e O, WRRACF B RSEugE © 7 D e Beon SRIARRERT Y
BEMm. REWEKERMMT (Ca, Mg)- Fig.2 Wear volum: of (Caj, Mg)-Sialon lubri-
Sialon [ & i) B AR, (ELILEY B9 KBS SR K T cated by water and polyol solutions vs
B/T5ER, XUEHBEEERE T — 2K load
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2.2 (Ca, Mg)-Sialon £ if T )RR R B R 514

STERML, AL TRERAREDMKT ERBNERRAY (B 3). H¥, €22
M. 13- TZMUK 14- TZBEET, (Ca, Mg)-Sialon B /GCrl5 TERK I MAH
REERARY, EHERAROET, HERREBEARABENRE SH=4TR, A=K
ERRFHHRAARKOERRY, HERROIET, BRAKWEHEM, HEHFEF R
. REAXNEER, EFANHES, Z _MEIHRROERRLME, 5 0.06. I,
3REY, EBMRABITES, 13- TOHUK 14 T _BAFRENERRHMEFRA LM
ALY, XTHEARANENEEMALKNS FEBIE; MERNZBEERT, BERREN
THEHESHEZHERR, THEFAN=ZMAI=TH, MHE=EEN - THHEY. &
BREEKMERKNERT, RENNATRLS FHERIBEERAZATERENREMW.

B L fE 3 ASEN, £XTHEABKKERIERT, BERRKEEN LRI 5
SRR, XREAERBBERT, KMV EEHEBREER, BER—EREHLE
BB, 530G LT T 6 75 RS R AR T () R 1), TiEREN N T, BEERB#AT,
MR F T RTRE A AR T RSN RSB, BEAE RSB IR, EEEREBCRWTRRAR, B AR
TaEME. '

SEE 2, HE 4 WUES, STEMNME, £ TRIERET Sialon MK ERGRRMET
1~2 MHE, (Ca, Mg)-Sialon l%ZEMMHBIEET, BHRAROKIVNINFRY: M,
14- TR, 13- T-M, F=8, ER=FEET, LSRFERD (V60N) B, MK EHR
RN, DBCREARBAOSHNE. A2 TRERT, MERTHEN, BENERESAS
FEREGNN, WER=BEET, BREFBUSL; Kb, £14- TIER 13- T _HH
BT, MEBREOD BB IERHL, FEAMENEREME IUNARTERAHAMN
M4 FEEM; 514 T MRk 13- T oMMl Z2REANERRFETRENKE W
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Fig.3 Friction coefficient p of (Ca, Mg)- Fig.4 Wear volume of (Ca, Mg)-Sialon lubri-

Sialon lubricated by polyols vs time ¢ cated by polyols vs load
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FERBMIBRBRRAANEMEHSARE, NTTUEBNRHEMEEE, #5225
oA B — JR i R
2.3 FT-IR &#f

FT-IR & REY, ERAIHBAERTEREEARA FOL/IEHI, Timg—4
ERMLI Rl FERKERIERT, EELSG M e Ar L P RA TN, X R RS
W T, MR R FRE 2 B A R A R B RN R s TR T, 40 4hRiius &
EWBRAE, 3 EX T OB, CBERE XEHENHREET, BSMEEERE
TRUMERAE RN, T RUKLEY; RBRELIETL, 5 1172.24~1179.55cm !
AR 9 21 51 00 55 4 T B Si-O-R 933k (). X% 8 (Ca, Mg)-Sialon Mg i FIRLK 4 i
FERALE RN AR R T St B R, BRSAERE, AKMET (Ca, Mg)-Sialon % /GCrl5 1 fiE
EARJA (Ca, Mg)-Sialon MR BERGR, MEMKKEREET, REMUEAMEEER
ERERAE RN, BT HERMAD, TREEM %R T TE AR 508 2 [ 10 [5082S 453,
MR, HBEKEEEMEN TR BRER. TS, FHLTHRRE, B
o SR BE AT LA R B 5 ) B SRR BE 4R, 0 T LAKG 0 B9 36 1 R HRORN B 4R, b T 2K 45 ERAR A0 1 M 3K
R, IR ERALE RN LI, 7R SRR b SEATUE R 9 4 Ft, SEBRY (Ca, Mg)-Sialon
M BB A S8

F 2 MEAMBKEBRIERT (Ca, Mg)-Sialon Mg B #1% I 3 40 51 % 0 ) B 3

Table 2 Wave numbers of major IR peaks on different worn surfaces of (Ca, Mg)-Sialon

Original Polyols . Solutions
surface Ethanediol 1.3-butanediol 1.4-butanediol Propanetriol A B C
Wave— 1168.21 1172.24 1179.55 1177.65 1177.67 1168.07 1168.07 1166.13
number o
Wave-
number 4.03 11.34 9.44 9.46 -0.14 -0.14 —-2.08

shift Ao

A: polyethylene glycol; B: ethanediol; C: propanetriol

2.4 EPMA %#h
FESRRITE K R 2 TOREVE R T R BRB R K Fe RS MM 5 Piom. KR T,

MR ERREA SR RN, REMERE RA SR ORH (B 5a,b), X £H HMEEH
EERETERUEBER . W 5% WZ-MERZ-EHRREET, HEBEEEEL A
BROSRENGWIHEE, $551R7ER 2 RV ¥ T M & 855 2 16 7775 B AL 2 6 ol S 30
B ORGP TR R L (B Sef). BIBEAT BN N, 2 TR 208K U5 I T 7K #9422 7 ot
BH, FRECBRUSYMMERE RS, HHYHETRLEANBER, ERENER. L
LB T RE R 2 RN WS AR AR M LA T (Ca, Mig)-Sialon B %5 BE #7448 14 JEL A
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5 (Ca, Mg)-Sialon %7K & £ LRV M ¥ T EREEK SEM BHREAME Fe LR
i
Fig.5 SEM morphology and Fe element distribution of worn surfaces of (Ca, Mg)—Sialon.

(a) distilled water lubrication; (b) Fe element distribution corresponding to (a); (c)
propanetriol solution lubrication; (d) Fe element distribution corresponding to (c); (e)

polyethylene glycol solution lubrication; (f) Fe element distribution corresponding to (e)
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1. UL e msikEmEM A, (Ca, Mg)-Sialon B /GCrl5 I EESR BUEAH Y B K
1 (2% FRERT 19 1/2), (BEESE R BOEARE, BOM MK AR R EZER. PRIET
WEINE T KB EE I, I 7T BUBRLEE BT

2. L% EMAENEIA, (Ca, Mg)-Sialon Mj¥ /GCrl5 BA H7E T HETIRA S MERRE,
BERAARREET 1~2 M HER. '

3. EBEERKMAERKOHRT, BEOBHE KT H X M RS R B R BRI
e LR
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