MEZ Bt 7ol Astyas) BEGHl B3 #E

R ZAL IR E R VI T AR A 2
(Sotridd) ($arzsinh) (Fotrh)

1. F &

Mete] e MY, WA, EEE, #HEEE S £ 5348 A
3oslek, 53 22 Axrt Eol vpyslr] gyt sty MY unkyx)
28M 2HMojnd, o]E AW E o|83}lo] gear, bearing, nozzles
mechanical seal $2] 7|7 54 F zlgerMe] L£g7 de &7sta
SATh. (1-32 o]of g-ybstod AMe}u}se] Tribology of gt AR & SF7leln
dAjgl 2 72 d e FE5of vt WA M3 uiarl3up o ool A
offv= B-Eugt Ho] gt 49 ol MeldArt 2 $HE ga ztzre] ajA
of ulelM RERFR N 7i7x" Bdol cter) wlFof FUs| nppusi sy
45 Mz ttaA &) oEeleln A2y,

A F7ta] Melteds =25 Mty szl g4zl vk, uhdo] oy A
A Ajayl 2} LudematS’& LR £ Mzi] Al SIC 2} Alz20a 2] ull mode of
ol 2] e )iz ale] watof vhstod Uyt 73}, ofgr WAUAF 3 x)
271 Ay AAErIR ARl W4 E&4e] <dero) aActa st
Miyosh‘®>& 2t & gF&Hxjmofl chgt SisNg, SiC 2] 2252 vlardygofs
Mepa] 2} F&abole] Zaba}l vpab2 oF=abxpele] M} EIt Frigdol u)
ghM zragtoha shgich, xyb Metgls2] F9i7) $7o] iyt AdFs M
S.Sasaki¢7? & Mzlr] A2 vlatoldol ol E7) 45 o 452 o)
of oyt VZEAM opialvio] %Y B FAs ol S4tsbEe] o] 2
d8rg ojalcta dastan slo.

aejit zlZ7ta]e] Mziyse] ol AY 2 23 Mzl se] g el
g Ao ABAYE Fdsied A9 Aak, FARE W ASARLFE Ee
FREAetY A de] ARl HEE delgt dRulv Melr]xe] iy
7150l uigt U e ofA o] Roja|a] ¢ sle 4xdelch,

ulelr 2 Ao EEK2E 71 de] ol8d rIgdol de o=
B eyt 2o Meigae] oy, g EE AAs) ZAksled g 7)
74-‘?—%—}? ;}%ZP%%EI tribology 472} 712ale & AMrlste AE B
o8 #}gich.
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Table 1. Physical snd mechanical properties of Alusina ceramlce

Alumina purity
85% a5z 99.7%
propori les
Specifio gravity 2.8 a7 3.9 /Emn:lam.
Bending atrength (kgf/um?) 7 32 30 /)
coapressive strength (kgf/ma?) | 130~170 ) 200 ) 200 é
Young's modulus (kgf/an?) 2.1 3.2 4.0 %
|
‘| Vickers hardness (kgf/ma?) 1228 1400 1690 .
Thermal ConducLlvity 0.04 0.06 .08 13
(cal-ca/ce?-soc-C) P22
Fig.1 Shape ard disenslon of wwar specinen’
4 -
Specimen T Appliad A
Upper[Lower| load ’A/
o — A ~1— A=l 10kqf A
E ;[=C-=e-"7 2kl A/A/
E ~O~[-®-|_50kqgi / / .
/ /‘“\r z Sliding distance : Tkm 4 o~
d A o 2k /
rr+ar § & / ©
\ \—/ -é K / O//.
— (/ o
- " A ™
3 1 A /A/(/ /Q/D
= N ./5———.
N 1 e g -—0
5:_——/._5 C'l ' '
. 7
Fig.2 Torque gessrated on the frictionsl surfsce 0 0.1 0.3 053 °
Sliding speed V (m/sec)
Fig.4 Relation betveen wear volutvud stiding speed
force roughness testsr
{strain’gauge) Dead waight
Stroin gauge

Ultrasonic
clegner

rrenter Blsctroni
actronic
Linearcoder Lover I
=
Uitrasonic
cleaner
Oriving motor
=1~ Shott Blectronic
baiance
O L

Fig.d D.Iuru of sxperisental spparatus
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W (mm?)

Wear volume

. k_;'
109 90 DONCA
Paiished specimen surface
of the alumina purjty 95%

e
25KV X10809 24848
(a) ¥ = 0,2w/sec

& Specimen | Alumina a
Upper] Lower| purity
Si-& —|— A= 85%
] I WEE A/A/l‘
—O—-|—®—-| 9977 A
Applied load  7.5kgf /
3 Sliging gistance Tkm & A
‘/.
o A e
2 /A/ ./ 0
A/ /O
1 P o =0
A L P
49'}‘2?0
——A==0 . .
o Q.1 0.3 Q.5 0.7
Sliding speed V (m/min)
Fig.9

Relatlion between waar voluse and sllding speed

(b) ¥ = 0.5/sec
Fig.7 Photographs of seperated wear debrls i
P = 7.5kgf, L = tka

(a) étereo photograph
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(a) v

= O.2m/sec

(b) ¥ = 0.58/sec

¥ig.6 Photographs of the rubbed surface ;

P = 7.5kgf, L = 1ka

1.0
o g —0—
2 osf o *—eo
L/ ‘/5——4\
< DT Y -4
TN
2 el L LAt
= A,
2 ®
Y oab Sliding distance : 1km
5 Specimen © 957
kY] Applied load
S o022t - ®— : Skof
— A~ - 7.5kgf
~ Q= - 10kgf
1 L L L
0 0.1 0.3 0.5 0.7

Sliding speed V (m/min)
Fig.8 Effect of sliding speed on the friotion cosffiolent

(b) cross sectlon

Fig.10 Stereo photograph and cross section of the rubbed
surface for the alumina purlty 85% specimen i

p = 7.5kgf, vV = 0.3a/sec, L = 1k




W (mm3)

Wear volume

Fig.13 Effect of silding distance on the friction confficient
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Applied load : 7.5kgf
Sliding speed : 0.3m/sec a
- Alumina purity x A A A -
- A~ 895% < Py e ®
-8 : 95% A k] b ® * ®
- - A 2 .
R R- 997X / £ Applied load : 7.Skgf
A § J Sliding speed : 0.3m/sec
A/ /. § 81 Alumina purity n
+ N " e ~a-: 85% \‘\.
A . —1 sL —®-:95x -
LA /' -_’_.-——-———‘. [ -m- 99.7%
_ﬂi./ sl N L L s L " L
0.5 1.0 1.5 2.0 0 0.5 .0 ) 20
Sliding distance L (km) Sliding distonce L (km)
Fig.1i Veer curve in weer voluse with silding distance Flg. 12 Sffect of sliding distancs en the wear ossftislent
1.0
Applied lood : 7.5kgf
o 0.9} Sliding speed : 0.3m/3zec
- G Alumina purity
H L -0-: 85%
2 08 -®- : 95%
& el -a-:997%
§ o7F {.
o a~a, .
TR 9R--0-0-50:00-3-0 0
$ osf ﬂo-o_o_o_o $gegy
g ~0-0-0
“ osf
o.‘ A A 1 L
0 0.5 1.0 1.5 2.0
Sliding distance L (km)




