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Evaluation of Surface Roughness and Grinding Force Using CBN Wheel

Man Kyung Ha', Jae Seob Kwak, Young Suk Lee , Yang Koo and Moon Chul Yoon

ABSTRACT

In these days, according to increasing the technical development, the dimension of a product goes up for
ultra-precision. For the net shape manufacturing, grinding is a important process that influences directly the
accuracy and the integrity of produced products. In this study, an experimental evaluation was carried out.
Workpiece materials were used STD11, SUS304, and STB2 in accordance with varing condition of feedrate and
depth of cut. From measuring the grinding force and the surface roughness, material characteristics of grinding by

using CBN wheel were examined.

Key Words : Ultra-Precision(Z 3 ), CBN(Y ¥4 & 88 4), Grinding Force($2M®), Feedrate(®] 54 %),
Surface Roughness(ZH A & 7))

1. A2 AAreE2 dargAte wel 2Fu(AlLO;)
Ak €@ttt iA7r HEFom ALEH] £AIRE,
It o AEL THALLS iAo 5 v = 9] GEAMZE lEkgh = AvlA(Super Abrasive)z)
¥ oy 9@ AEEge ol4FFE dud T 4 9l YololE =29 CBN(Cubic Boron Nitride,
PE M EEFHY FREeE FAYY T E A9A A e codd) FHRE Hdsie o
AZ T g arE-ofe] BEAAo R oL}y AFEHT ol F
Y 71A7tEL 1£9 LA mE 13y E, E3] CBNS nAZe|EA EHAZES =o} 4A
1FE, 1&g g 237 iy Q. o] o] Zrg Habhdo] wlREZA gty HiADg &
Z 94713 (Grinding Operation)2 %) ZH(Grain)ol 2] Zetng o & ks s "Aae g 471 gtk @
?l-ﬂéﬂl;!ﬂ*ﬁz Z2FYT TH &2 DHEZANA CBN <4429 HE4Wde I&EAZTTS
BELT S 2L vjnd A2 A5AHA FH Adatets 2B HQ APJoRRH RFAEgel
3t 17—}%3 Vg £ e AAVMFoR ol F AMEEYE A EEe x2unE A&R thekst
A2 kel HYZolE AMESER g4 ¥ A th =g dgda AAAE Cﬂ"‘f’ﬂ *}%EJL gukd
Tt wa, FEESS THARV} $5F o R wl A E.E’r A7t 28] o] wo, 2% diE
g 7ty en A O e 5L dAZLR 49 %Z—.% WA & e
e 2001»4 64 119 He
x AQED 7 AT
o H?@cﬂfw ekl 7)A e

58



7. %44 - 199 - T 282

: =AY FEHA A19d AzE

9] ¥ € (Loading) @47 HalAje] F&EH &4
& Hager by AL JAA) AT A4
AAEE 44 94& F gV

£ ATz CBN £E& AME3te a47E
??— o YEbd SHZSIDLL), Bﬂowﬂ(smz) 2 ¥
ol 7| A 71(SUS304)2] TRAA A7) (Ra)} FH A=
(Fn) 574 % FFZ9 2AAR 29 55 T8A
ZRAGE 24FA

21 EHAHAY| ol2
Fig. 1€ EHAE7E Vet a oz =A%
o2 AAZFAY EHARYE 97 g2 829

\x
\\
Waviness
Spacing | \
.” | !
! s .
\ O . - |
Y s “~  Waviness Height
b e T e ™y i
- /:/ e,
& .
s N
\
Roughness / e Peaks \
Average-Ra | - . |

Centerline =5 ———F>~———+~>——— =

LRoughnessj |

- - h
Valleys Spacing
- Roughness Sampling Length or Cutoll

Fig. 1 Schematic diagram of surface roughness
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Table 1 Experimental condition

Grinding machine | Horizontal spindle surface grinding

CBN (SDC120N100B)
® 250 x ¢ 11 x & 50.8

Grinding wheel

Workpiece STDI11, SUS304, STB2
Wheel speed : 1,800rpm
Table speed : 2, 5(m/min)
Conditions
Depth of cut : 5,10,15,20(4m)
Down cut & one pass
Coolant Shell lubricant

(soluble type, 10:1)
Kistler 5019B

Charge amplifier

Tool dynamometer Kistler 9257B

A/D converter ADLINK 8112PG

Surfac I
HITaLe TOUghness Mitutoyofil: SURFTEST 301

tester

Table 2 Chemical composition of workpieces (%)

C | 8 |Mn| P S Cr | Ni
STDI11 1.5/ 04 |06 003 | 003 | 12 | 0S5
SUS304 | 0.08| 1.0 [2.0|0.045| 0.03 | 19.0 |9.25
STB2 1.1 10.25]0.5]0.025]0.025] 0.25 1 0.25
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Table 3 Hardness of workpieecs

STD11 SUS304 STB2

Ha(kg#/mm?) 201
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