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Table 1 Types and characteristies of CRN abrasives

Abrasiy . o
brasive Characteristics Recommend Wheel
type
Basic CBN abrasive, black. o
, Vitrified bond whecl
Type 1 | knoop hardness is 4700, N
_ o Llectro-deposition wheel
middle friability
) Add nickel coation 60wt%s at tvpe 1 _
Type 11 Resin bond wheel
geverally use type [I
CBN  abrasive  having  more | o
Type 500 Electro-deposition wheet
toughness than type ]
To improve bonder at  metal
3 3 o Metal bond wheel
Type 510 | bond and vitrifled bond. coated Lo
Vitrified bond wheel
CBN abrasive
Poly crystal CBN abrasive with
- i no plane of cleavage Metal bond wheel,
Type 550

Type 560

Type 570

excellent hardness

high resistance against heat crack

Except Nickel coation 60wi% from
type 550,
usually use at resm bond wheel

for good surface roughness

Vitrified bond wheel

Resin bond wheel

Lxecept heat  treatment  from  type

350 at electro deposition whecel

Flectro-deposition wheel
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Fig. 2 The relation of wheel life and wheel grade

Table 2 The relation of grain size and wheel grade

grain size 24 30 36 46 1 34 - 60 80 | 100

wheel grade S p N L JJ~K| H~1! H
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Etch crack length {mm)

Etch crack length (mm)

12
8
Wheel : WAG60J8V
4r Wheel speed : 1.830m/min
Table speed : 12.3m/min
0 n L " 1 i [} 5 L
(] 25 50 75 100

Depth of cut (g m)

Fig. 3 Etch crack length according to depth of cut

kI "”/,/’.
| s /
10 b~ ””/,
—

1200 1600 2000

Wheel speed {(m/min}

Fig. 4 Etch erack length according to wheel speed
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Etch crack length (mm)
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Wheel grade
Fig. 5 Etch crack length according to wheel grade
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Table 4 Condition of grinding wheel

Abrasive | Characteristics | Type of wheel Bond | Color of cutting plane

CBI120Q100V

macroﬁ'aclure T T T o gray
CBI120M 150V

CBN [———— = - -1 vitrified |- -

CBI120Q100V

microfracture brown
CBI2Z0M 150V

MB Tapping
;
o 4
4N} I 1i B
~ 25 o

Fig. 6 Shape of grinding wheel
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() CB120Q100V - macrofracture  (h) CBIZOMIS0V macrofracture

() CB120Q100V - microfracture {d) CBLZ20MI150V - microfracture

Photo. 2 Microscopic photograph of CBN wheels
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Table 5 Conditions of grinding

o Depth of cut | Table speed
Lubrication type Wheel type
( geni/pass) (immis
R oo redo e |
CBI206Q100V 15 1.6, 4.0, 6.4
Watersoluble e 77?47()64 )
lubrication T T e 16 40, 64 Macrofracture
W2 .3 CB120MISOV | 15 1.6, 40, 6.4
. " 20 1.6, 40, 6.4
Cooledge 39 0 | 6064
[ castrol CBI20QIOOY | 15 | 16, 40, 64
(aspac oikorea) || | 200 1164064 |
10% dilute 0] 16,40, 64
CB120M150V 15 1.6, 40, 6.4 |
20 |16, 40, 64 ]
B 1 1.6, 4.0, 6.4
CBI20QI00OV | 15 1.6, 4.0, 6.4
- 20 16, 4.0, 6.4 Macrofracture
Watersoluble 10 1.6, 4.0, 6.4
tubrication CRBI20M150V 15 | 16,40, 64
20 1.6, 40, 6.4
W 0|16 40 64
( sincool co. ) | CBI20Q100V 15 1.6, 40, 6.4
10% dilute S ?g Sl 112 jg (6)17 Microfracture
CBI2OMISOV | 15 | 1.6, 40, 6.4
20 16, 40, 6.4
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Table 7 Conditions of controller
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Photo. 5 Precision grinder
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Table 8 Conditions of grinding wheel

Abrasive Grain size | Grade | Concentration Bond

100 )
120 125 |
10

Single crystal CBN M 100 Vitrified
140 e
| 125
170 100 ]
23 100

Photo. 6 shape of grinding wheel
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Table 9 Chemical compasition of SCM415(wt,%)

Cr [ Mn Si In Lu Al Mg  |hardness{HrC)
1.29 0.70 (.44 042 ’ 0.30 0.23 0.24 68
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Fig. 14 Shape of workjpiece
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Table 10 Fixed conditions of grinding

Circumferential speed(mm/s) 16,700
Table speed Roughm grinding 33 33 33
(mins) Finishing grinding 2.0

Table 11 Variable conditions of grinding

Fine finishing

Wheel type Depth of cut ( zmd table speed |Concentration| Spark-out
(rmi's)
N ‘ U | _ . I
1500100030 5] 0 i 100
CB120M 150 100 50| 10| 0O 1 125
101100 50 15| 0 s 150 ,
] sol ol 01300 ol o .z - execution
CB140M 5 3 5
50010 70| 30 15 ! 0 125 not
CBI7OMIOOV | T
107120 90 | 60 | 30| 5] 0 2 <
CB230MI00V SN
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Selection of CBN wheel at Internal Grinding for LM suide

and Evaluation of Grinding Characteristics

Heo, Jung-Sik

Dept. of Mechanical Engineering,

Graduate School of Pukyong National University

Abstract

To prevent the shape change of wheel, dressing can be executed at
anytime, because WA wheel that had been bonded by resinoid usually
have been used on grinding work at groove part of workpiece. Those
derssing process that have been worked during the grinding cause the
problem of productivity. Then technical improvement of grinding at
groove parts using the abrasive and super-abrasive have been actively
studving.

In this paper, to choose the optimum CBN wheel for high precision
and cfficiency, we have compared the grinding characteristics at the
SCM420H  that is one of difficult-to-cut aterials due to the
hardened-brittle, and analyzed the tendency of surface roughness from
various working conditions such as spindle speed and depth of cut and
table speed and also 4 CBN wheels and 2 types grinding lubrications
have been used. The macrofracture wheels and microfracture wheels
that have different grade and concentration have been used. through

those  characteristics. 5 wheels have been made by macrofracture
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abrasive that have different grain size. To find the optimum grinding
condition for designed wheels, the surface roughness and radius of
curvature according to various working conditions such as the depth of
cut and spark out have been measured and analyzed from precision,

efficient and wheel life point of view.
Key words : CBN wheel(Cubic Boron Nitride wheel), Surface roughness

(GEW A2 7)) Macrofracture( 3= ] 9 43, Microfractu re( ] 2~

541 )
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Nomenclature

v . - . e
: Cross cutting area of workpiece ( ™)

Wear flat area of grain ( mm”)

- Cutting arca of grain ( mm”)

: Wheel width ( mm)

Whee! diameter ( mim )
Workpiece diameter ( s )

Specific grinding energy ( kgl mm’)

: Normal component force in grain ( kg )

. Tangential component force in grain ( kg )

- Normal component of grinding force ( kg )

. Tangential component of grinding force ( kg )

© Specific cutting force in grinding ( g/ mm®)

“ . . . . ‘2
Compressible yield stress in workpiece { kg/mm®)
Specific cutting force in grinding ( fg/numn®)

Friction coefficient between grain and workpiece materials

. Force component ratio in cutting

: Contact length between wheel and workpiece ( mm )

. ~ - 2
Density of grain edge ( 1/ mm™)

. Center line average height roughness ( g )

Wheel depth of cut or downfeed ( /)
Workpiece velocity ( m/min )

Wheel velocity ( m/ min )
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