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A Study on the Application of Laminated Grinding Wheel to Surface
Grinding Operation

Chol-hoon Guak’, Eun-jong Lee Kang Kim™"

ABSTRACT

To reduce two preprocess operations to one in the surface grinding operation, the laminated grinding wheel
was introduced, and its availability has already been investigated in the cylindrical grinding process. Thus, in
this study the experiment was carried out to attempt to prove that the laminated grinding wheel can be used
in the surface grinding process with respect to the roughness and grinding force.
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Table 1 Specification of surface grinding machine

Type Hydraulic
Size Table (length X width) 740 %< 500mm
Table Average traverse speed 0.5 ~20m/min
Automatic down-feed 0.002~0.03mn
Head | Manual Small down-feed | 0.002 ~0.03mm
down-feed Feed/rev.(handle) 1.0mm
Feed/notch mark 0.005mn
Max. outer dia. X @305
Wheel width X inner dia. 38X @ 127un
Revolution(50/60Hz) 1500/1800rpm
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Fig. 2 Dimension of laminated grinding wheel

46

4%, o5 :E

2]
XJ_ = 3
593 %7 atell A o] AR
7 = ot



eI AAFEA A A7 AE

X : measured point

w
1| xA xB xC
+—| xD xE xF
a4 xG  xH x|
o

!20_!_ 0 | 40 |2o!

1_ 120
.

I_ 90

~

Fig. 3
points

ob&
| o

1 31 A ]
916%3%
:% - o] o}
A, 14101] 9]
3kl

M ddE

Az

_‘71 09; ru
*{'J

L 01

LS

Art 4

29k ob g 13]

Trvlrryl
Aol

0.
HAE Fol vz o]o]

Workpiece shape and hardness measurement

o](threshold grinding depth)

2] &) & 3 o)
RN

P -
e /4

st o
Foln 7

'/1 o] ?’-_
)\“1 & o

S & BN

005mm 7 &

231 EH AHET|

x4 7“]’%1/] =X3E 938t 5 Rank-Taylor
HobsonA}2] Form Talysurf Series 25 AF&3&}3it)
o] “H]¥> Traverse unit, Column, Traverse table,

Interface unit,

aa dely] Ay Azl

IBM PC

S} 29§ waEe WA Azsge]l FAo) gl

Table 20| 43= o] TWl A A7 #4 Fx2 A
& vrERaL Aok 2 8-S FAAd Hak AETI(RY)
<} i]EH #o] 71’_('7] Rm) 8 SHA3IU 2, &A1&
st HA7e 718 HA g2 Table 37 @b &
A8 oA oo oRES MEEiY %133}9,?{5
o, A% =1 F H AR olF 6mm Hr} 2
10mm <kl gt EeiuAarl [y HEy
H7F g ol F ¢ VR olF WrEor HA st

2OAYe JhE ¥ wsld wE FaEe
vl AZVE dolrr] 3t FIEAL, olE

Fir, 4 dol B 7R olF & W

w2

=2 1
3 g A SER 7
A g AR A ¥
oAtk $4E ol FHE
At

Table 2
equipment

Specification of roughness measurement

Traverse unit

Traverse length

120 mm

Measuring speed

1 mm/sec, F5%

Dimension 365 %X 120 < 160 nm
Column

Range 450 mm

Height 630 mn

Traverse table

Range 50 mm
Stylus

Tip radius 1.5 ~ 2.5 um

Sl foree over 0~ 100 5

Table 3 Roughness measurement condition

Measurement mode Value
Assessment mode roughness
Cutoff length 0.08 mm
Data length 10 mm
Number of cutoffs 150
Filter type Gaussian
gl HE z=e uwepx] AT dolEs ‘1%} gt
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Table 4 Grinding condition for measuring surface

roughness
Fixed condition Value
Grinding wheel speed 1800 rpm
Traverse speed 0.110 m/s
Variable condition Value

Grinding wheel

WA46K7V, WAG0K7V

WASOK7V, LW 46/80
Depth of cut 5, 10, 15, 20 um
Cross feed per pass 2,4, 6 mn
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Table 5 Specification of the dynamometer

Model AST-GL
Max. Normal force 50 kgr
measure- T tial
ment value ar;(z;gf; 1a 25 kgt
Maximum workpiece size 50 %2020
(length X width X height) mm
Dynamometer
(diameter X height) ? 16065 mn
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Table 6 Surface roughness (ym)

Cfr:esj Wheel 2mm/pass | 4mm/pass | 6mm/pass
DP A P | R | Ro | Re | Rome| Ru | R
GW46 [0.116]1.788[0.121]1.949]0.149]2.422
Lw [0.079(1.241]0.082]1.456[0.0961 683
M G W600.054]1.176]0.079|1.384]0.085]1.599
GW80[0.029]1.009]0.042]1214[0.054]1.130
GW46 |0.123]1.800]0.146]2.134]0.169]2.195
o | LW_[0084[1 465(0.100[1.625]0.123]1.703
GW60 [0.075]1.392[0.001]1.554{0.111]1.764
GW80 [0.040]1.225[0.055]1.432]0.070] 1523
GW46 [0.131]2.016]0.181]2.412]0.196|2.643
5 LW _J0.093]1.734]0.102[1.863]0.131 2103
Gw60 [0.091]1.676[0.109]1.827]0.131]2.214
Gw80 [0.052[1.572]0.084]1.624[0.114]1.823
20, |9V [01362 154]0.1942 50200201 [2 814
Lw [o.112]1.878[0.121]2.031]0.175]2.211
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Fig. 4 Relationship between R, and depth of cut
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Fig. 5 Relationship between Rua and depth of cut
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Table 7 Average grinding force (kgr)

Cross- | Depth of
freoesds egut 1l Wheel type] Fi Fa W/Fy
s LW 46/80| 0.40| 200 5.00
m
ﬂ GW 60 0.60| 2.30| 3.83
LW 46/80| 1.00; 3.20] 3.20
2mm/pass 10m
GW 60 1.40| 3.60{ 2.57
LW 46/80 1.70| 4.60] 2.70
15um
GW 60 2.00f 4.50( 2.25
LW 46/80 | 1.60/ 450 2.81
Sum
GW 60 1.80| 5.00{ 2.78
LW 46/80| 1.70| 5.00] 294
4mn/pass | 10um
GW 60 2.40| 5.80] 2.42
LW 46/80 2.30] 6.00}] 2.61
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GW 60 2.90| 6.10] 2.10
s LW 46/80| 1.60| 4.80] 3.00
um GW 60 2.00{ 5.40] 2.70
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6mn/pass | 10um
GW 60 3.00 7.80] 2.60
LW 46/80( 3.00, 7.80] 2.60
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Fig. 6 Relationship between F, and depth of cut
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