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Abstract Generally, end effectors for automatic robots can use ceramics such as alumina(Al,O3) and
silicon carbide(SiC). In this study, black alumina was developed and used in the semiconductor field
through powder molding press forming. The black alumina can be mass produced.Alumina and black
alumina were ground using a plane grinder to apply to the end effector of an automatic robot. The
optimal cutting conditionswere found by analyzing the surface roughness(Ra) of black alumina through
grinding. The alumina surface roughness is the feed rate was about 0.72 mm/sec, and the number of
revolutions was best at 0.4879 ym at 1700 rpm. In addition, the black alumina surface roughness shows
a precision of less than 0.2 im in most cutting conditions. The feed rate was about 0.72 mm/sec, and
the number of revolutions was best at 0.1361 m at 1900 rpm. The surface roughness of black alumina
was better than that of alumina by about 0.35 to 0.47 m.

Keywords : Automatic Robot, Black Alumina, Cutting Condition, Grinding, Semiconductor, Surface

Roughness
1. ME Ut} ol# o] fgt of e} Fefjofl= WA 23
3} of tf k= WA o] F73H o) AR EE BEA
FT WA A2 AA e 58 851 Aol Hojtt AR B4, YAA, WA, usety o

3
L 7red A AAAAL] U HEE A Ao A = Z‘"—a 714 54 5 odRt AEE0] 8 H AL Atk
A8l gt A7 vle- AERt ARl o]2ar off’t thet BL—TLOﬂ b REA] 24 A 9 Al

fus

*Corresponding Author : Seung-Hee Noh(Chosun College of Science & Technology)
email: sh978@cst.ac.kr

Received July 19, 2019 Revised August 13, 2019

Accepted November 1, 2019 Published November 30, 2019



SHEARSH7| &80 =2 2] #1208 Al11%, 2019

AzTH 5ol ek Aol AP Jom(1-3], 4
A ArdEo] =T AAAG BT} wHEAL] Y] gt
A BHE AT A& AFNLEC] KPE o]
oF g Zo|t}.

HHEA| 4@ oA AgE ol HA=o] AE 9
o|HE oFAITIE AALPS St AR &3 T2
%93t ggto] &8=E End Effectors= gyrgoz &
FHLHAL O3 BSFA(SIC) 59 Ay AlES A
&3tk ALOs ¥ SiC 52 Wrt /o] f5fole £+
5tal End Effectore= o]H ol Alo] ffojHete]
Z3} 7Hdo] 4Rt ¥ o]} o|FofAHA] ul- ulA5HA
ulEE Y, o|R QIgh nfREA 253} Pitol] B agh
Z=Ed(lead time)Z R4k "ot ALO; & SiC &
9] 71& AletAIE whef £ dEuut AlFS it
/do] ufje- 9<L=5to] & A4, AR @4 glo] AXI=TH
Edsto] goj o]&-8 As=H-9] End Effector A&
4o Ao A Zke ek E3t, B IR0yt
L AARE SiC Bt} 71Fo] Agsla, Az 9l
oME 7|& AFUAEE HEHAIH EHMAH,
CIPERY 59 tha BT A HolA £043 &
Ao R AxES WA EN tiFgato] 7s
sto] AR W7HE FE 4 s o] ot olHE A
A& A7) Yo BEEA] FhtE|ojof & FAJo] Airt
T 3otk AR 3 F S VA BE A

to] wiR|et GO A o] RojR= FAH R AFo 4

l

",

2 2RAE F0T TRl FLRAL A FY
3} %eAEo] o) AT AEY BT WL G

EbA 2 AFolA digdatol 7hsdt 24 E e
L5HE ot HEAlE YIRS NSk
, £ F07t B Airagels A ¢l
ol Al Asot AHFERC] EF-EOlA It EAY
fojHE  FHolFal olFAPlE d¥e sk= End
Effectoro]l 282 4 =5 SEAo] o5 FHA7}
2 A8 7 2301M AAlskit Ak AdE
o &9 EFRuuet FRuUe] it 29 ADVIE
vl al-2Aste] FHADAMRAES A

2. 23 g0l 4

=

EY dFuLt] Apdo] 8" SEE ALOs
(Showa Denko, Japan)& Fd&°2 TiO2, MnO2,

Fe203, 8i02, TiC 5 H7HIE AM8stglon, £ &
2oy Jgo] 289 Aol 244] & Table 10 Uet
it

Table 1. Composition ratio of black alumina material

material | ALbOs | MnO; | Fe;O3 | SiOz | TiO2 | TiC |other

content(%) | 83 7 4.2 3 1.8 03 | 0.7

Powder Matenial
(Powder+Binder[Ball Mill 2(houn])

Press Forming

Measurement
(Fracture strength and Density)

Fig. 1. Diagram of manufacture process(Black alumina)
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Fig. 2. Black alumina
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Fig. 3. Density measurement graph of black alumina
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Fig. 4. Fracture strength data of black alumina

2732 WsARAIFE7I(UTM4206, Instron)S ©|-&
stod 30 ogt AES Aokt A8 A} Fig. 49
2ol AARE= 53] S B 312 IS HERAA

LRt oz AE BAtolA 7HE S35 e A
= AE @7teltt. 71E ARAlEES tiv-E CIPAd3
Hog AFZ YARtth 18y 2 dvte AR &
&3l digAgAte] 7hsste] CIPAFHES Alxdie

Z e BT nEa S Boto] AAES
A Z3H A

o

A
a1l

3. GADIZ Y BH ALY

HI

31 YOI Y 22 U0\t Q4 I1B

A58 AEHL Fig. 52 #o| AAoto] tholo}
2E & AYTIE olgsto At o] gFuyt
9 53 gRuY A7 AH2 Fig. 60 YERd HH
A&7 (Meister V3, Wasino)E ARg-5ch

{E+9:mm)

17

69

=

Fig. 5. Design of the test specimen

Fig. 6. Grinding machine used to experiments
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Table 2. Grinding conditions

Table 3. Surface roughness date of the ceramics
(a) Alumina (b) Black alumina

Items Contents
Wheel TC#400(Diamond wheel), feed(mm/sec) 072 085 103 131 1.80
#180mn X 3.0mn rpm
Wheel dresser Mo Dresser 1600 0.5208 | 0.5335 | 0.5882 | 0.6199 | 0.6711
Dressing(rpm) 1500rpm 1700 0.4876 | 0.4916 | 0.5296 | 0.5732 | 0.5916
Grinding speed(rpm) 1600, 1700, 1800, 1900, 2000 1800 05116 | 0.5308 | 0.5659 | 0.6013 | 0.6213
Feed(m/sec) 0.72, 0.85, 1.03, 1.31, 1.80 1900 0.5444 | 0.5793 | 0.6084 | 0.6219 | 0.6363
Depth of cut(um) 2um/1st 2000 0.5744 | 0.5891 | 0.6123 | 0.6502 | 0.6861
Spark-out No. 2nd (a)
Cutting method Wet cutting rfc;eld(mm/sec) 072 085 103 131 180
Collant Shell metalina 200 L
1600 0.1822 | 0.1930 | 0.2009 | 0.2034 | 0.2153
1700 0.1544 | 0.1691 | 0.1778 | 0.1878 | 0.1970
AL PSS BRE 139 YT 2 m 1800 0.1500 | 0.1545 | 0.1554 | 0.1592 | 0.1599
2 A 34T o 3184E 1,600 rpm ~ 2,000 1900 01364 | 0.1367 | 0.1484 | 01550 | 0.1566
rpm HYNA 1000 rpm T2 #R6tL, o3& E 2000 0.1458 | 0.1501 | 0.1539 | 0.1555 | 0.1564
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(a) Alumina (b) Black alumina
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Fig. 8. The surface roughness graphs of the ceramics
() Alumina(f=0.72mm/sec, N=1700rpm)
(b) Black alumina(f=0.72mm/sec, N=1900rpm)
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