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A Study on the Analysis of Surface Characteristics According to Intermittent
Ratio of Discontinuous Grinding Wheel with Multi-Porous Grooves

Jeong-Du Kim*, Youn-Hee Kang**

ABSTRACT

Grinding of stainless steel, aluminium alloy, copper alloy, and titanium alloy are difficult to obtain the
high quality finish, because they have the mechanical properties such as low hardness, high toughness.
The low hardness and the high toughness result in the loading of wheel and the poor surface finish. In
order to perform the grinding operations for these sorts of materials easily, the discontinuous grinding
wheel with multi-porous grooves has been newly developed. The multi- porous grooves in the discontinuous
grinding wheel were formed during grinding wheel manufacturing process.

In this paper, discontinuous grinding wheels having intermittent ratio 0.66, 0.81 and number of grooves
18, 32 have been manufactured and grinding surface characteristics of these grinding wheels for SUS304
have been analyzed. Discontinuous grinding temperature according to intermittent ratio has been also esti-
mated by simulation. The discontinuous grinding wheels increase the grinding performance considerably. It
is desirable to use the discontinuous grinding wheel in grinding the materials with high efficiency and
accuracy.

Key Words: Discontinuous Grinding Wheel (2% A4H:%), Multi-porous Grooves(th7]5E),
Intermittent Ratio(¥4:¥]), Surface Roughness(EHA A7),
Grinding Accumulative Quantity(2HF2 ), Grinding burr(d4tH])
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Table 1 The specifications of discontinuous grinding wheels
Maximum| Eftective

ividi Intermrite:
Grinding Nun';ber Dmdlmg length of | grinding | L=Lo+Ly emn::lo .
whesl @ ax;g‘e groove |wheel length| (mm) 1 =Lyt
Toove = 1
§ Lo (mm) | Lygmm) iy
STG18-6| 18 20 18 372 532 0.66
STGIS-8| 18 20 10 432 532 0.81
STG32-8| 32 12 6 239 299 0.81
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La: Maximum length of groove Li : Effective grinding wheel length

R : Radiua of groave # : Angle of maximum length of groove
® : Angle ol groove = : Dividing angle

v : Rake mngle

a) Schematic diagram of the discontinuous grinding wheel

b) Photograph of the discontinuous grinding wheel

Fig. 1 Straight type disconlinuous grinding wheel(8TG)
with multi-porous grooves
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Table 2 Chemical components of SUS304

componemt| C | Si | Mn | P § Ni Cr

%  |<0.08[<1.00} <2.00]<0,045/<0.030/8.00~10.50/18.00~20.00

Table 3 Mechanical properties of SUS304

yield | ultimate Y

strength | strength | °ﬁ HB | HRc | HV
n

Mpa Mpa Bato

>276 | >568 >40 <187 | <90 | <200
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Table 4 Grinding conditions

conventional wheel(G) WAGOLTV(® 305 25 X 127)
STG18-8(LY)(solid lubricant)

Grindi heel
nding W STGIS-(LN)
§TGs18-8, STGsl8-6, STG2-8
Workpiecs SUS304, 100X 50 10mm

dressing depth 20 2m, 10xm, 5xm

Dressing condition
ne dressing speed 60mm/min

Grinding speed 24m/s(1800rpm)
Table speed 9,0m/min
Cross feed 1.25mm/Zpass
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Fig.2 Grinding accumulative quantity of 5US304
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workpiece : SUS304
wheel speed : 28.3 m/s
grinding depth of cut : 10um/pass
table speed - m/min
Fig.3 Variation of surface roughness in plunger grinding
process for SUS304
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Fig.4 Relationship between grinding ratio and grinding
depth of cut for SUS304
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Fig.5 Relationship between surface roughness and dis-
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Fig.6 Effect of the sort of grinding wheel on the end
burr height for SU3304
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Fig.7 Effect of the sort of grinding wheel on the side
burr height for SUS3304
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Fig.8 Effect of intermittent ratio on surface roughness
for SUS304

48



F=R LA A4 A6E (19979 69)

o ©&uE 7427 0.66% 0.810]9 &9 ¢ 25 187
olt}, EHAAY] Radl oM e B2u)7t & 24 4
4559 A7) GENT 2 9 AN AR
Ze ¥FRAAZZ Jehigoyt ¥HAEY] Rmaxdl
PANE BEu7F 2 @ AAEEY A7 o Fe

LA GBI, D¢ §9) £E 2= fEs

A% G} L B ANLEL T Qo7 2
& AN2g B2 WAL} o A0 B THAY
7] Ra 8 A% B 7} e 480 2o 29427
s 2edy ds &7} FLLEL datd] Ao
Bl GALER | T ?;-g BEE ANdollnz ¥

WAA7] Rmaxdl WalAe &
WAANE g Aog AlgHY

Fig.9= GAZHAAY ] uAE 7133 A5

kg vehd Aot &9 £+ 187 3200 d@H|=
RF0.810%h. F9) $71 Be4E W Y39 ¥HE @
T YA AL L ddulsl A Fo| Wol YA
B & dabego] Fo 7 4L A-E FU)E
W7k 2 7ide Hesr § BolXA fEeE AEd
=9

EN PR

Fig.10& d27}2d SUS3049 W A& vepd
Aolth. Ya4E02 /1 EH0 A& daAAYA
7} %*35}961%% 2 5 gk B 3 EY B Ay

£% STG18-8(LN), STGs18-8, STGsBZ 8ol <3t

7FEEHAE HEFEdA JEH 2.2 dafaas]

7b Ae waEA) ookt o3 9 dabEgl o9

2 ANERE AAFHAAM Gr1FEC] AaFEH T ¢

of %9 %Pr A7) gEele Ave FHE AT

o] FoiA| W Habofo] 2HE] sl
o

3ol g
A7 M2Fel AR BBl A

b, BHEoIMo] GIMRE a4 AlEaolH

494 23 $59 A4S 2L D1TED
Wk Au2EY GAVIFE Gl fad Bl
o) QateE A8 ABd6l4E +9LT,

5.1 B oiate] SHE
4 Q€ 94 A4559 448 GAE PEYID,

o7]dM Te %, pe UE, c& H|E, k&= gaddAs
o), 5y, 7= 47 AAHEEE el Aolet.

49

Surface roughness Rroax[pm]

Surface roughness Rafym]

Grinding depth of et [jm]

grinding wheel : WAGOL7V, workpiece : SUS304

grinding speed : 24m/5 (J800rpm)
table speed : 9.0m/min, feed : 1.25mm/2pass

Fig.9 Effect of the number of grooves on surface roughness
for 8US304
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Fig.10 Photograph of the ground surface of SUS304
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Fig.13 Comparison of grinding temperature between inter-
mittent and conventional grniding by simulation
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