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A study on the grinding characteristics of the workpiece using the
laminated grinding wheel in the cylindrical grinding process

Kwang-Hee Kim*, Ewn-Jong Lee**, Kang Kim***
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To get smoother ground surface, it is required to replace the grinding wheel with a finer-grit wheel. When the operator
replaces the grinding wheel, the balancing and dressing of the wheel surface are necessary. So this replacement has a lot of
problems like inconvenience to operators, delays in the operation time, and ineffectiveness in the production process.
Therefore, a laminated grinding wheel, which consists of three layers, is provided. The side layers are coarse grits and the
middle layer is made up of fine grits. To show the effectiveness of the laminated grinding wheel, experiments on the sur-
face roughness and the material removal rate were performed respectively. As a result, it was found that the grinding
process using a laminated grinding wheel can generate smoother ground surface in shorter time.
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Table 1 Properties of grinding wheel

abrasive type WA
grit #36, #80, #120, #36/#120/#36
grade K
structure 7
bond type vitrified

Fig. 1 Dimension and mesh of laminated grinding whee
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Table 2 Specimen preparation conditions

fixed condition value
grinding wheel speed 1740 rpm
dwell time 2 sec
spark out time 13
traverse speed 1.58 m /min
work surface speed 19 m/min
depth of cut 0.0125 mm/3)
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Table 3 Form Talysurf set up conditions

fixed condition value
Assessment mode Roughness
Cutoff length 0.08 mm
Data length 12 mm
Number of cutoffs 150
Filter type Gaussian
Lowpass cutoff and
i 1.25 um
bandwidth
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Table 4 Experiment conditions (1st experiment)

fixed condition value
grinding wheel speed 1740 rpm
work surface speed 19 m/min
spark out times 3
dwell time 2 sec
grinding wheel size 405x203.2 X 38 mm
depth of cut 0.02 mm X 8
variable condition value

traverse speed 0.8, 1.6, 2.0 m/min
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Table 5 Experiment conditions (2nd experiment)

fixed condition value
grinding wheel speed 1740 rpm
work surface speed 19 m/min
spark out times 3
dwell time 2 sec
variable condition value

traverse speed 0.8, 1.6, 2.0 m/min

0.02, 0.03, 0.04, 0.05,

depth of cut
epih ot ed 0.06 mm
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Table 6 Maximum roughness height (R )

(1st experiment)
grinding wheel
traverse #36 #36/#120/#36 #120
speed
0.8 m/min 5.88ym 4.75um 4.39¢m
1.6 m/min 9.50um 5.06um 4.47m
2.0 m/min 11.03ym 8.11m 5.21um
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Fig. 2 Relationship between R and feed rate
(1st experiment)
Table 7 Center-line average roughness (R))
(1st experiment)
grinding wheel
traverse #36 #36/#120/#36 #120
speed
0.8 m/min 0.54m 0.37um 0.30m
1.6 m/min 0.95¢m 0.60um 0.42um
2.0 m/min 1.13¢ym 0.83um 0.53(m
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Fig. 3 Relationship between Ra and feed rate
(1st experiment)
3.24#2

419 A, #3637 #12022 FAHE HFANRER
72 TAEY ERAAVIE 436 9utdxE
#120 GLANRER 713F FHES] RUALY Alo]
o A& ¢ 4 Atk By F3ANLER 713E B
ZEe EAALYI9 v ZUAAE Y4 T Ao
2 ddee #80 YR ES Ao 4819 Y

168

@ 2702 A3} Table 83} 9, Fig. 49} 50 232
B o|ld4ze] ¥l BE HYTUAN 2 FANY
T BEAA7IY ¥dE ez gl A3daeEs
73 FHE9 ZUAAIE 480 YA ER S
¥ 3289 EHAAVIEY g $4%E & 4 Ytk
Fig. 62 ANAALEHBO) T A FANLEY THE o
F452 B2 dYRold HnE vepd Aol TS
o14%%7} 0.8, 1.6, 2.0 m/mind] we}, YA AILE
(#30) 2 AYel7} 0.0375, 0.0250, 0.0200 mmol]
A, AZdAxeEL 47 AYAolst 0.0625, 0.0585,
0.0500 Mmoo} FAE Ewo] g Moz Walge

A2E AY 3 oz gAsEc By FFans

E(#36/#120/#36)0] YUAALEMHBO)ET FHE o
$450 B2 13 4YPIE 247 00250, 0.0335,
0.030 mmE o 2A & 4 ek

Fig. 7~12% 322 #36/#120/436)5 Lxtaat
£E(#80)9) THE 542 AYRolY WA e
34 599 W3tE a2 Yo YNANLEEHS0)
o Ao AUl 73 E FHEBL KO e B4
o] delEA Aoz H3ANRES A3E B2

Table 8 Maximum roughness height (R_, )
(2nd experiment)

grinding wheel
#80 #36/#120/#36
traverse speed
0.8 m/min 5.60um 4.75um
1.6 m/min 7.00um 5.06m
2.0 m/min 8.88 um 8.11um
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Fig. 4 Relationship between R, and feed rate
(2nd experiment)
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Table 9 Center-line average roughness (R)
(2nd experiment)

grinding wheel

#80 #36/#120/#36
traverse speed
0.8 m/min 0.56um 0.37um
1.6 m/min 0.69um 0.60um
2.0 m/min 0.84um 0.83um
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Fig. 5 Relationship between R, and feed rate

(2nd experiment)

Table 10 Maximum depth of cut

grinding wheel

#80 #36/#120/#36
traverse speed
0.8 m/min 0.0375um 0.0625um
1.6 my/min 0.0250um 0.0585um
2.0 m/min 0.0200;m 0.0500m
0.08 ¢
- 0.06 - * -
S 004t
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0.00 m——
0.800 1.600 2.000

Feed rate (rrymn)

Fig. 6 Maximum depth of cut
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Fig. 7 Workpiece surface ground with laminated grinding
wheel (#36/#120/4#36) (Feed rate=0.8 m/min, Depth of
cut=0.0378 mm)

Fig. 8 Workpiece surface ground with grinding wheel(#80)
(Feed rate=0.8 m/min, Depth of cut=0.0375 mm)

Fig. 9 Workpiece surface ground with laminated grinding
wheel(#36/#120/436) (Feed rate=1.6 m/min, Depth of
cut=0.0250 mm
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Fig. 10 Workpiece surface ground with grinding wheel(#80)
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(Feed rate=1.6 m/min, Depth of cut=0.0250 mm)
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Fig. 11 Workpiece surface ground with laminated grinding

wheel(#36/#120/4#36) (Feed rate

cut=0.0200 mm)
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Fig. 12 Workpiece surface ground with grinding wheel(#80)

(Feed rate=2.0 m/min, Depth of cut=0.0200 mm)
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