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1
Table1l Basic parameter of particle pecmen for smulation
e . Ball Ball - ball Parallel - . .
. Densityp / Gross qreal FI'IC.tI(.)n Particle giffness contact bond Campressive Bending
M aterial _3 porosity coefficient nomal : strength strength
(kg- m~3) ; giffness k ration modulus mgdulus o MPa 6. MPa
n n ko /Ks Ec/Pa E./Pa c f
G603 granite 2610 017 034 1x108 1 1 x10% 1 x10% 162 2 14 76
G657 granite 2630 022 Q 45 15x10° 1 1 x10% 1x10% 182 6 12 12
’ IZI I
1 ’ Izp
Fig 1 Smulated particles (left) and Actual particles
! (right) based on theory of ORC
DEM 1 ORC
19l
, A dmany 13
ORC
ORC , damp
! 045 2 Vs 5m/s,
’ Tensile cracks Shear cracks — . -
’ L= - / \\9.%1
4 o o : \ \"
, ORC 3@ /s s, de A
: (1) S
(3) , “ Clm,lpu
' Fig 2 Grinding G603 with single diamond grain by
! ! discrete elenent method
oo 2 G603
Z m; =m, (1)
N N M 20 M G603
me =0 Zmiyi =0 (2) (
N ), 1 0mm xQ 8 mm, 5 406
Z Izi = Izp (3) “ ”
113 ” 1200, 2
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Vs 5m/s hy 20U m
, , , G603 7. 49N
2 72 N.
' 2
, [10]
) M SG - 250HMD
. , (Kistler 9257BA)
3 G603 ,
il fn ft ’
(5]
) , DEW ETRON :
Ve -03 03V, 10 kHz
22; Normal force signal Go03 G657
z 20 | 70 mm X 60 mm % 20mm, 150 mm
- :: ( ), 10 mm.
g 1.4 ,
w12
£ 10 ) 1an/s
S o8 |
06
04 , RC - 3
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Time steps X 10°

Fig 3 Variation of grinding force in grinding G603
with single diamond grain
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Fig 4 Scheamatic diagran of single dianond

grain grinding tester
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(a) Before the experiment
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(b) After the experiment

Fig. 5 SEM micrographs of single grain on diamond indenter
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D ixrete Elenent Analysisand Exper mental Validation of Forces
n Grndng of Granite with ShgleD amond Gran

YE Yong, XU Xi - peng
(Province Key Lab of StoneM achining, Huagiao U niversity, Quanzhou 362021, China)

Abstract: Grinding test was carried out o study the grinding of granite with single dianond grain Forceswere

measured o investigate themean nomal and tangential forces acted on the diamond grain  The relationship betveen
the forces and either pindle geed or themaximum thickness of the undeformed chip produced by a diamond grain
was discused The digital models for twvo kinds of deferent granite were constructed by discrete elanent method

Based on the models, analysiswas carried out to smulate the grinding processwith the single diamond grain The

analytical resultswere found o be comparable o the experiment results
Key words granite, grindingwith single grain, grinding force, discrete elenent method (DBM)
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