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Abstract

This study was undertaken to investigate tribology characteristics of the alumina
ceramics(AlQO3) of the various purity for the variation of ambient condition such as air
and vacuum. The wear test was carried out under different experimental condition
using the wear test device, which was designed for this study, and in which the
annular surface of wear testing specimens as well as mate specimen made of STB2
steel, were subjected to sliding speed, applied load and the sliding distance. The
results obtained were as follows. As the ambient pressure decreases, the friction
coefficient increases because the protective layer made of absorption due to decrease
of the amount of ambient gas can not be formed. As the friction coefficient paticularly
for 85% alumina lower than 95% and 99.7% in the alumina purity increases by an
influence of heat accumulation caused by small elastic modulus and thermal
conductivity. The friction surface of ceramics can be protected in the air by the
influence of the oxides transfered from STB2. However, in the vacuum, the protective
layer made of the absorption substance can not be formed due to the decrease of

ambient gas.

1. A & ole] At Ays WA, WdA, AYE,
Webg B9 $4¥ FHE AHT 97
ARG W wE e vee WEOW, 53 12 Axst Fob vhEs)

AA A AFZE ZSo] Wo] wESXy ¢ SAHEUI = 4ES UnEHABREAN HF
th. olol wWat Fad BT £ GRd B oW, °1F A& ol&d o], W,
A As7E A 27T Qe AHol xF R WAYH 4(mechanical seal) &
B, % AR7AS nstFs, ngste] 1AM &EFF A8 ® A A, 7
237 98t AT g3 gk o] ZEWE wEsd AW, ogrvly] F
ol & 71 A &T7HE AunE= g4 o TRASEZA VUEHT glow, =3 2
1, AAe AE8AY stEge Fulst SLBAE AME BEW 5878 9
A ANzs VNAFRARRAY deldar 3 oM BEENEZANL F87 42 Zsleaw
& dE FE52 ¥ glrHll ArH2~4] ole] Futate] Mlulxo) npg

- 66—



-ubE - § 8] BAE FA HAFee 8
Eokd  E2holE 2 X (tribology)el
A= AAR 1 712AHA
w4l st FR Ha upgr]
Ao ol BREWE FHol wrh
(5] olRA& Mz=xrt o F/RE ¥a z
o] Ado] welx REREE L VA A
E4do] ttE7] wie wARMYELAE M2
tzA 57 dEelztn Yzt w1 H
= T, EE, N ESE FolA AlgEHE
AFAY B +FHAT To] BHE Ho
A gtk olg A EF BAHF
AL 71A, 7179 HFH-ol e uhE -
b o] @Al tig AFxE $io] Rolx
I gk oldl g dAF=EA #AK[6)
Miyosh(7] ¥ Hiratsuka[8]:= &< ol
W 2tE Mt 2o AFF o] Aol
A A zet F&Alole] A wh @S
FApALel o] M@=t Fobghel weka 3
A%the Bart vk ®¢ [0 74,
A7t A e nhEe gEHddA &
& EANEL, =2¢ 9 B A 5 AL T
o, BjA Yotz Bt k. o] A
geze g g dFE AlOa, ZrOo,
SiIC B SisNy 59 &4F Aepgxay 42
& gelg Ao A5EHE FHEstgrt 1
AG7+A Az, Z1AFE R AFA
0 7xE Agvixg 9 A4
MEEE 28 dFvv AgtElae
EgolEg22] HA4d A4
o}z o] o] A g Y& A Holrh
w2 AFdAE unygsgE, vin

@712 §& nAse ¢xg 2T 8%,

M
Lo

T7ks

4
r_?_r‘

L.
1o

1 vy E

o] R

A

%% R 99.7%9 LFuj} M A(AlOs
AdEAQaR ) o] 2 $
(STB2)E FHAERZ AL &3S F3F A
o vy wAARE FY3ted @A S
nhEHe] TARFE F3 LFuy A
ul xo] EgolR &% Z At ch
°]% ANE Tt olrt £F & A9
EgtolBax dA e 71z A8F A

Aate A& HHom sl

ceramics) & 3} 1,

3=
54

fule

2. 48794 2 489y

e el AR H¥As e 2dE o
Fulth Aete solv, I i 7z 85%,
5% R 99.7%9 3FFH % Awe MW&

& destdom, Table 19+ °l% 3%
o] Fouint Aeteia g wojE el %?4

4 9 /A" 4de mAsAT. %oy
w7b FME FE AW Bedq 4d 9

AxX7t FUtska
=3

Table 291+ 3F /9 47 A epe A
o] gt AEE Jdetddrh A7 gF
o} AlErel s B4Eaa iRl SO
AL & F Uk

Fig. 12 484 +X (a) 8%, (b) 95%
2 (0l 9.7%9 YT ANFAHe] Y

Avh= AE & F 9

7o) L

& UENd Roz A, dFu|ve Xt F
7te 2 g A gAY Az AY

A ®ILY A7 1 o gadkE RAE
g o doh a2ga (deMeE ax 85%
AFH-E vetd Ae2AM, o 25m BAE

N

o
_1rr



719 GFup PR 2 o 40m HE9

71EE & 5 Utk
Agieis AEgE dPHo s 7hEol ¥
oz AgHe ¥4Le ded ol 87
"t W AlPA-E Fig 29 2ol A%
22mm, A® 15mm# ‘Yo, rrAHEL
g Adold, A AgHRL vpAE PA
7t AEFE xgoer A FFULEE
bE

o]7] $iake} tholopE =

AW

B

% emery paper #12002.2 <vidte 1
HAEEE Rumax = 2m= 4A3A Ak
a3 vtEYes JEg PUo
ohgo] HEE &Y.

Fig. 29} Zo] 9889 ANgHezn 49
g e AS, vhAE AAY FEE HA
2 o] 31%7&1?}—1- st WA= EA
(torque)s 3| A7 wel tt2n F3 5
= EIE oy ARAY HEz 3HA4H
S d@EA 7 £ = dn oA F35
atdwe] FE3A A&, HEW
gozol A &% Ao FFE
FAlsta Jage] op@w Ao F LA
Zgddn 3 ALe EZR FE OHA
#2e & Zo] ALE F AT

Fig. 3o XA @ upe} Zo] B E r
AutAE rog 3taL, wRAFE ER
42 & pR W vhEH AM A “’é*g‘éhi—
BEA Te X (DF Zo] IAY & Ut

o) 119)

ol

119

Jm~

T = f“/u pr2zp dr o8
o714 zL_3F P

P = Lp(Zﬂr) dr (2)

LN ]
Agrta /s

AN dHAE

:W£FMAPf?M @)

o2 BAY F Urt olAE Yury np
As p= F/P% vlaztd gH4g Fe

F = T /Teq (4

ol ®rl o7]A

ek e 9w Ei%rmi e
qdge] PRtk AL wASL AT
e # AgoA nngsng vy
gol wet vtAAF g EF WA reqdl
st AME o= AT

Table-1 Physical and mechanical properties of alumina

" ceramics and STB2
~~.._Alumina ceramics
and STB2 85% 95%‘ 99'79.6 STB2

Properties ceramics |ceramics | ceramics

Specific gravity 35 3.7 3.9 7.8 !
Bending strength (MPa)} 264.6 | 313.6 | 3724 - |
Compressive strength (MPa) 1568 2450 2940 2352
Young's modulus (X 10°MPa) | 2.06 3.14 3.92 1.90
Vickers hardness 1228 1400 1690 825 |
Thermal conductivity 0.04 0.06 0.08 i

(cal - em/em® - sec + T) 0.13 l

Table-2 Chemical compositions of alumina ceramics

Chemical compositions (wt.9%) %
Alumina purity

A0y | SiOz | Ca0O | MgO | Fes03 | NazO

85% ceramics 85.1 13.0 0.5 0.7 0.15 0.4

95% ceramics 95.2 | 3.53 | 0.27 | 0.05 | 0.05 | 0.25
89.796 ceramics | 99.7 0.1 - 0.1 - 0.05
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