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Analysis of Specific Grinding Energy Characteristics Using Average Grain Model
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— Abstract ﬁl

of the existing and the proposed model.

7)), Down-surface grinding(3}3FEHAh

As a new approach to analyze grinding energy, this paper introduces a specific grinding energy model based on the
average grain. Using this model, grinding characteristics such as radial and tangential forces, specific grinding energy of
SM45C were investigated altering grinding variables such as workpiece velocity(v) and apparent depth of cut(Z) in down-surface
grinding. From the experimental results, there is no significant difference between the radial, tangential forces and vertical,

. horizontal forces because of small contact angle between wheel and workpiece. The specific grinding energy decreases
as the maximum undeformed chip thickness increases. But, there is much difference between the specific grinding energies
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Fig. 1 Cutting path in down-surface
grinding process.
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Fig. 2 (a)Schematic and (b)undeformed chip
cross section of down-surface grinding process.
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Fig. 3 Spread undeformed chip side section.
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Fig. 4 Coordinate system fof"g'ﬁhding force
components in down-surfacegrinding process.

F,
-
AR AAZHEA AR} 27} B AL 27)E T2
o), dAte ASERE SA WNY AR
AMGF QRS Fohe AL Bossih ey, 23
B A4 ) BRZho R EE WYY HAYY HF A4
Hg Foho AAEYE BrIBHETh Aol 2o
Y%, havg 78 4 908, hav ol HFHE 2T ¢,
A% 4 gk ol YEAT havd ] Aetel e B
Apeole} HAstd, Al(9)9t Zol WAWH( F )zt Al
FF o B2 yee 784 U

F,
F,

2.4 BRAT HISALIX|
2.4.1 HIYANULX

SAHoZ AR, ek IABNAILE 99 717
QuHog A9EE sebuisols, 4(10)5 o) B

[c08(¢z-¢) sin(¢,— @) F,

T = sin(gy=9) cos(gy— )

F,l ®

x

:} ®

cos( pr~¢,) —sin(d,—d,)
’ sin( ¢,—¢ ) cos( gy~ @,

_18_

€T % vz (10)

4714,

V: £E3HL£E(m/min) b HAHE(mm)

v: 32545 (m/min) Z: d4}7lo)(mm)
ok
Bl 2l AaEEE GG AAEE T
9o AF2 2 rolE glo R DA AT 28 H= H4t
UzE vehlie AXE stetojeo)ct®

2.4.2 BAAX HiGAU T

Fig. S(a)y= £E% 3&4E9 FEZ0] Ic§ U 2ol
ot FRES Z(b)o] d4REE B} 2o, d4eED
2RE AEWHL b x Ic7} "k Fig. 50b)= A&2WH
3RYR R et Aog v EAE AR |4z
S Yehd Aojch A4 AAYrEL EFAT oA
A& eI QAR JellA vebd vhep o] 9]
Aog 7443t

{n tlo ok

oft i

oflt

®)
Fig. 5 Schematic of (a)down-surface grinding and
(b)three dimensional view of down-surface grinding.
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Fig. 6 Schematic of (a) undeformed chip thickness
and (b) abrasive grain in grinding direction.
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Table 1 Chemical composition(wt%) of SM45C

ClSi |Mn|P{S|N}Cr|Fe
SM45C [0.4210.2110.67/0.01[0.01/0.05]0.12}Bal.
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Table 2 Experimental conditions and grinding
machine specifications

Grinding Horizontal spindle
machine surface grinding machine(3.5Kw)
Wheel speed : 1750 rpm
. Workpiece velocity : 5, 10, 15, 20(m/min
Conditions Dgpth of cutt:y 10, 20, 30, 40§/1m) !
Down grinding & One pass
Coolant None
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Fig. 7 Schematic diagram for grinding
force measurement.
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Fig. 9 Average (a)radhl(‘ﬁ) and
(b)tangential( —F—‘,) grinding force.
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Fig. 10 (a) Average undeformed chip thickness
and (b) average undeformed chip section area.
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Fig. 11 (a) Conventional specific grinding energy
and (b) specific grinding energy using
average grain model.
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