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A Study on the Surface Characteristics in the Alumina Grinding

Sangbaek Ha, Youngkil Jeon, Whan Choi, Jongchan Lee

f Abstract JL

To manufacture alumina products, sintering and grinding process are needed. In AlQ; grinding,
macro/micro surface fracture and cracks are easily occurred on the ground surface because of

its high brittleness. In view point of fatigue fracture, surface profile produced by grinding is
considered as notches. Therefore, it was reasonable that magnitudes and shapes of surface
profiles effects on fatigue strength and life. Particularly, surface finish of AlOs which have high
hardness and brittleness have an effect on fatigue strength. In this paper, some experiments are
carried out to examine influence of grinding conditions to magnitude and shape of surface
profile as well as the relationships of Ra, Rmax, Rmax/Ra, and Ku. Through the experimental
results, It is found that Ra and Rmax was affected by grinding conditions, but Rmax/Ra and
Ku was not. There are linear relations between Ra and Rmax, and between Rmax/Ra and Ku.
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Table 1. Mechanical properties of AlOs

Density 39 g/lem®
Elastic Modulus 372 Gpa
Poisson’s ratio 022
Hardness(Noop) 1500 kg/mm®
Fracture toughness | 4-5 Mpa - m'™

Table 2. Experimental conditions

e Horizontal  type  surfface  grinding
Grinding )
machine machine
Model: YGS-50A(1.5 kW, 3440rpm)
Grinding
SD100N100, SD230N100, SDCA00N100
wheel
Workpiece | Al:03(99.5%)
Wheel speed(Vs): 344 m/s
Grinding | Table speed(Vy) : 0.5m/min~12m/min
conditions
Depth of cutlap): 5em~ 30um
Grinding type: plunge & wet
Grindin
_ ¢ Syntilo 25(50:1)
fluid
Dressing |Dressing stick | WA100, 220, 400
conditions |Grinding type traverse & wet
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Fig. 1 The kurtosis for profiles
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Fig. 4 Mesh size versus Rmax of grinding dir. &
perpendicular dir.

Fig. 5= Qx®sle] wa grrysks)
o] ¥HZE5H(Rmax/Ra)E Yebdv), 2o 1
sukst Fol vt FulstdE mezmH 9 3
2 A9 9zl glo] dAF e vEYE AL B
T dm A d

N o

B webA vk Zfolst ik &

Aol zbwbgkRct TRz EulE 24 Jehyg
th dubgor Zo) Aol glojM EWEEW|}
S ERE wha] &Fuite] d2lo glojME 7-8
AEE YEgth Fig. 68 Q% wWsle) 0 A
Wak 2 zbake] Kurtosisghd Yebdch =
Shell whakA] Kutrosisgh2 719 #3b7 gz, 4
APl welxnt gge]l e Ao® el
A2 Kurtosisgte 4-53 52 A zbukgre)
Kurtosis 3-42tt ZA Jeyoh & A4rudko)
Zeutdo] Azpgre] ZuYdnrr drEoe
AE & T AYh

.

201
18 ~—a— Grinding direction W
16 —&— Perpendicular direction
144
o 124
x
= 107
© a
E B 1 - l———’_"__’—__—.
[ .,',’-v«—o——""'"—“
e -
4 -
2
0 T

T T T T r T T
100 150 200 250 300 350 400
Mesh size

0 50

Fig. 5 Mesh size versus Rmax/Ra of grinding dir.
& pemendicular dir.

—a— Grinding direction
8 —e— Perpendicular direction

Ku

T T T T v 7 T T 7 )
0 50 100 150 200 250 300 350 400 450 500
Mesh size

Fig. 6 Mesh size versus Kurtosis of grinding dir.
& perpendicular dir.

32 JI3=H #sElo e gHxE
Oge 72 A9E ) 02 ZEAEE Adry 9
ato] E1008-& AHESte] o4l MQelE Wil



AA7I dEstAtt

Fig. 7& 94A% H4Lol(10pm=Z oFEEE
05-12m/min 7 WSAIA 718 APRE W olF%
T @isle upE dA2uakol Ra 3 Rmaxgtg vieR
i, Fig. 8 E82509 Kurtosisgts Wehdd o4
#5271 Z7hel wel Ra®k Rmaxghd F7iske 43&
B3, BuFE89 Kurtosis #2 A9 A3yt g
t} o]& £l o)L EE RUAAY At gt
& A, ERTEAde] Yde AL vAA e
A& & F Atk 22l3 Fig. 8ollAlsh o] o|$&xE
Hajo| wlA FAZTH 9 Kurtosis®] 23X e) A
o] FAMSHA VFERTE

i

31

e

—=—Ra Grinding direction

104 —e— Rmax J1.0

—_8 MEE————— T K |
E. / o
FAM . ¢ Hos R
% 6 2
E ./ 5
~— =

4 -10.4

2 0.2

[ T T T T 0.0

Table Speed(m/min)

Fig. 7 Table speed versus Rmax and Ra

—a—Rmax/Ra
—o— Ku

Grinding direction

4 ,\./e\\\.

1] T T T T T T

[ 2 4 6 8 10 12
Table Speed(m/min)

Fig. 8 Table speed versus Rmax/Ra and Ku

<)

Fig. 95 43§ ol$ & X 6m/mindA AUz
2 5um-30pxm7kA WIAA 7 AFUE W
Hjdo] WAste] uhz A4rde] Ra &3 Rmax
€ Jeld Fig. 10 392549 Kurtosis#t &
Jebdth Fig. 99 108 E3tel "Aygoelst F7t

ol utgl Rmaxd#te ¢4t Z7M8t4AT Ra, ¥4
Z%xH], 183 Kurtosisgh& & ¥zt glo] A9
A4 g el olF Tl AHels =
29de) A7) Rmax@l¥ 9&& F1 Z29Y
9] Yaute ool e A& & ¢ AU o
23 Fig. 1091418 o] AYZ o) Azt uwhetA
E Fuzx9)9 Kutosis?) ei=9] Aol §4F
T AL F3te ol wHYHEIZEY F_AAI 3L
e AE 45% £ AU

—a—Ra
8 " . 0.8
T e z
2 s o . 06 =
s — E
E 4 Jo.s

2 40.2

T T Y T T N 0.0
0 5 10 15 20 25 30 35
Depth of Cut(jum)

Fig. 9 Depth of cut versus Rmax/Ra and Ku
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