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Byoung Hee Kim and Dong Soo Suhr
Dept. of Materials Science and Engineering, Chungnam National University, Taejon, 305- 764

(19983 69 22 ", 1998 11¥ 114 HFAHE #])

= & E AT T2t 4419 Cr0s 844 dA5EE R4S A QS 9%E olAe d4EAE dia-
mond A=bq e} 7], A%, HA4A HAGE, Y45 TFY, HAgH oSS EE PALE Fho] daHe FzEY
ujM RS BAsH At 2 A9 i 325 diamond AvHE AHESHe) duldt £ Al WE SAHE A AXH -2
B Aelde 5~10me] WAR e, a4 3059 Agele 100rpmo) et £ £ vlH2A F FPEE F 9FE 7|
e AR AYF, At dAta), QA SRS, B4 FFES SAA0 =¥ lapping ¥ £ P EHzEE
0.lmolgdom, o EAZEE 1.9mZ Cr,0; §4132) ¥4 vlA2de d4tnie) viiza Q@ IH2E J&e 9. g
A 0.1m ofste] AA4RAL 7] A SR A% 713 HaHEr] AT HAe Sact $AlzAd0] YE oo &
}.

Abstract This study was performed to observe the surface roughness and microstructural change of the grinding sur-
face of plasma sprayed Cr.Os coating layer. The experimental conditions were particle size of diamond grinding stone,
depth of cut, rotating speed and coolant feed. As a results, the grinding conditions influencing on the surface roughness
and microstructure were depth of cut and the particle size of diamond grinding stone. In addition to the conversion of
brittle-ductile fracture of grinding surface on depth of cut is 5~ 10/m and rotating speed was 100 r.p.m after grinding
# 325 diamond grinding stone. The surface roughness of the Cr,Q; coating was not fallen less than R,=0.1m and R
=1.9m after lapping. That’s why the surface roughness and microstructure of grinding surface was depended on the
characteristics of as-sprayed coating. Therefore the most suitable plasma spraying conditions for minimizing the pore

on coating layer must be founded to obtain the surface roughness under 0.1zm.
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Table 2. Experimental conditions of grinding.
Grinding Stone Parameters Conditions
5 Table speed(mm/min) 400
depth of cut 15 Rotating speed(r.p.m.) 100
(m) 30 coolant feed(/min) 20
. o rotating speed 46 Table speed(mm/min) 400
diamond griding stone
# 325 (Rough Grinding) (r.p.m.) 100 Depth of cut(zm) 15
& g 360 Coolant feed(//min) 20
coolant feed 10 Table speed(mm/min) 400
(£ /min) 20 Rotating speed(r.p.m.) 100
30 depth of cut(um) 15
i 2.
# 6 00. diamond depth of cut 5 Rotating speed(r.p.m.) 100
grinding stone (4m) 5 Table speed(mm/min) 120
(Middle Grinding) “m 10 P
i 2.
#grligg?nilzr;id depth of cut 55 Rotating speed(r.p.m.) 100
| .
(Fine Grinding) (4m) 10 Table speed(mm/min) 120
Lappin Diamond cloth Rotating speed(r.p.m.) 220
pping 15¢m, 9zm Table speed(mm/min) 300
*Wheel speed(r.p.m.) 1600
Table 3. Standard and uses of diamond grinding stone.
Diamond Grinding Stone Diameter(mm) Width(mm) Uses
CM325R100BA 4 450 20 Rough Grinding
CM 600 R100BA 4 450 8 Middle & Fine Grinding
CM 1000 R 100 BA 4 450 8 Fine Grinding
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Fig 1. SEM microstructure of the Cr.Os coating.

Fig. 2. SEM microstructure of the Cr.O; coating after grinding with #325 diamond grinding stone depending on grinding condi-

tions : (A) depth of cut (B) rotating speed (C) coolant feed.



743

Cr0; Azt 44129 SEM 9 ujAz2z]e]c}, Apxle A
AT F dFo] £4E Hols g2 7lF-o] Easle] &
AT PAEAE el 9&E & 5 2ot Cr0s &
A2 EHZEE (R & AW E43Fe 7159 =2
7] 2 Az w2t F55m 277} 2 7T A
o Exdte ARt A7t AL J)Fe] Exfste Aol
vl z]sle), ARzlef| A HolRe] & 7|39 A7+ W 10
mAZHE, ofe} 2 EAE Role Cr0; 429 o
AFEAE afolr 7] 8 A} JlFel FE FFE v)A=
datz e 2 Aglek, jdabs] A, W 3, di
amond AFZ7]el wet QA4 BAE 2AkEigded 2 A
FHE ARHe R s B o 2}

1. A2k (depth of cut) 2| P&t

2% 2(a) & #325 diamond v} L A}-4-3fo] Helek
< 5/m, 15/m, 30m=Z W3} A FHE of, QAHe] FH vlA|
zx3] ApzAlelt), Aslgke] 5mellAl 30moe R F/ETE
Azt 44152 A ZHAAHE Bolx it} ol &
A& Aglgpo] U1 TE Algte] 4445 43l £
o] ¥obA &AM HAA A7} dojutr] WFolzt A2
Ho}. d]lgko] 30m o Aol dxhE we® HA
g7} wf ¢ A AL FFY F dod, £413 Ui
£ 71T, gapedl 2sle TS BAEHALE
Holx glc}. AApra el Ao EAo] glo] s
2 9 Jehg Holg F-E-2 splat? splatrle]ol] £
3 gape] £AMEe] vt HHA o xEXH FEo
2 yAgc). a3 A U EA5Y g2 VI E
L 2o o] e FHYEHE o] Fn o). =3 4
A7 g Yehde 24HY EAL 4 71 el o
gt E5-HE o]FdA HAEY S ¢ & Uk "B
15mme) -z Aeta] S-ALSd e FHATe] Ex¢ L
2T F glovt Algk 30meol vt B e 93]
Holx 2488 4L gl A 5me Agle
A= TR A FolE = gl ubde WL HEE
ZHe 24WY EAo] golAe & 4 AUtk (ZH 3().
4719} &g AAtE e w|AzA yilE & o), =}
448 Cr0s Al=he) -A1%9] Agiggol 98 HA=A-
MY o 2ol AHolHL 5~10me) Mol = AR
A=}, 37 4(a) = Al wE Zdze FAZAS
24 Agleko] 30mY W FHZE Rnu=87me|H2H,
Aglek 15mel A5l Az 30me] 73k FAkE gk
< 2o HelEe 5me Afole Ro=bH2m=E
SEM vjAz= B4 o3 - HPe= A
o] At} & X8t Ut

2. m|HA| 5| Mo At

a3 2+ Y-S 15mE A S FHQEA
9] 3A4E 360rpm, 100rpm, 46rpme=® HIA|HE
o], datwo) 9 mjAZ2AE vehd ApAlelc), w4z
AR 4 2 360rpm ¥ 100rpme] 7§ SAp2e] A
g3 g 8A1% U] EEXFY 3271 A] AFEe] EHe
2 225907 g o EFLT vjA2AS e AR

HES ESE0h $49 Cr0, $9) A4FA 21

(A) Depth of Cut : 5 m

en

R » i

‘ britﬂe{té%tured

? }r L

ks ,
plastic deformed

Fig. 3. SEM microstructure showing the brittle fracture and
plastic deformation region in Fig. 2.((J).
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Fig. 4. Surface roughness change of Cr,O; coating after grinding with # 325 diamond grinding stone
depending on grinding conditions : (A) depth of cut (B) rotating speed and (C) coolant feed.

Fig. 5. SEM microstructure of the Cr,0s coating depending on grinding conditions : depth of cut
after (A) grinding with #600 and (B) # 1000 diamond grinding stone.

46rpmo 2 74 ESE THEEE ZF 2} Ruae="7.0m, 4.
8m, 40moE Zxstgont LAY HHert BT
EHZE (R, ol 2A 9FE FA= $33E 20

3. Yzt ZZ 2k (coodant feed) & Y&k

Wz} TEeko] odstaie] ¥ mAEa o EHET |
o)A e mAsy) ¢ste] AQlgRS 15m, FAAA
A4 100rpm o2 A7 2 AE T8 s das
ZF2L 104 /min, 20 £ /min, 30 £ /minZ [ A A
712 F mdvlAzze) H3E 17 2(c) o) R4
Wzb<4s 33eke] 30 £ /mingl 7$-7} 20 £ /min B} HA
3 Exo] v geo] AEF3 9lon 104 /min o HA$¢E
AT AL A 2AAHYEHC] o Bo] AT 3
o} 2l 29 4(c) o Yehd Bz E SHZANE B
4 FF%o0] 20 £ /min & 3%V}t Row=48mE 7}
& e Bgon ojzg A ulAZR A zl6AM AT

Astebs AR Ao

919 BRS¢ F¥AE o, # 325 diamond AvpHe
2 Cr0; Aty 44138 Q4x7de) o=t dag F, 4
A 29 vz 2 g9z se] IA 4% VA 94
Z7& A, QA 9] 3Ae 221 Yo TEE
A0 & 5 Al

4. HAotMe| AUXI=0| HEt

¥ 29 A=A Z Cr0s AlEhY 44159 d4HEA4
oAl dvpy o] qiatar)el iy dFE Ldoprr] Hs)
#600 diamond ArtAE o]8-3ke AJRE 2.5m, 5m,
10mz HFA)A A Fo dawe 2 vAzAE
29 59 Yebiith AAAd 4 vjA2AL #325 dia-
mond dvhA& M-S 9ol gt HAHASL e
wjriz]e Qg Bolw glovt Hsleke b E ¥
she 3ol gstot. o2’ 4] F4<lL diamond o



28 - Fg %29t £418 Cr0; 39 954 23
10 12
’g 8 Diamond Grinding Stone : #600 [-a—R, ] | £ 10 Diamond Grinding Stone : #1000 | ~*—R,
Z & —-R_ 84 ——R |
- gl
4 ® E
3 03 D§:’ 0.3
g 02 -\ - § 0.2 .
(3 0.1+ -/ ;% 0.11 » I/
0.0 ; . . 0.0 . - \
25 5 10 25 5 10
Depth of Cut (ym) Depth of Cut (pm)

Fig. 6. Surface roughness change of Cr:0; coating depending on grinding conditions : depth of
cut after (A) grinding with # 600 and (B) # 1000 diamond grinding stone.
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Fig. 7. SEM microstructure of the Cr:O; coating after lapping.
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