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ARTICLE INFORMATION ABSTRACT
Original Research Paper The creating scratch by an abrasive grit is mostly investigated to enhance the finishing processes.
Received 20 July 2014 In grinding, many distributed abrasive grits on grinding wheel surface are engaged with the

Accepted 11 August 2014

Available Online 08 October 2078 workpiece to remove material. To investigate the material removal mechanism in grinding

process a scratch and removed material by an abrasive grit is assumed and simulated. The results

are developed for all engaged abrasive grits on grinding wheel surface. This leads to improve the

Keywords: . S s Lo . .

Grmﬁng machining process and gaining deeper insight to the grinding mechanism. By analyzing a
Abrasive Scratch creating scratch by a single abrasive grit, the material removal mechanism is scrutinized from a
Abrasive Grit different view. The effect of grinding wheel surface topography and input parameters on material

Metal Removal removal mechanism is investigated. Results show that increasing cutting speed leads to changing

material removal mechanism from ploughing to cutting. The shape of abrasive grits has more
effect on material removal mechanism. In worn grits increasing the cutting depth causes the
ploughing to become the dominant mechanism in machining. This leads to less cutting efficiency.
But in abrasive grits with sharp single cutting edge the converse result is achieved. When grit
breaks down and self dressing occurs during machining, the multiple edges are formed on grit
and the grit acts like a dull abrasive.

oS oy USE et bl iy olly a5 ol olas oliyle] aouiio -1

s 65V by D Gl edin ad Su L b glodlaS e lannl g 55K anld s | SGeee xS 5 i Gl
S g o slowl (315 SilSe g L [2] ol Sen 5 g35e W51 )93 5 50by Sl 3l (elos slassladae 5 (22 Sldllae (S
Ol Sasdg g oS sile o | (95 S wlp sl sale ails wd @l [1] Gull5en 5 rats by 2012 Jlo o o5 gy 5o
9 SS9 Jold oy ysb 4 (55 S ;o 25,0 lo sl )l ogdle Jow WIS o gt AT 35 b ) Slge gl poslyy Ceaslie a5 sl
Please cite this article using: “arled 0oLl o3 @)l 5l i (ol & gla ) sl

A. Azizi, M. Mohamadyari, Grinding process investigation using creating scratch by an abrasive grit, Modares Mechanical Engineering, Vol. 14, No. 13, pp. 245:250, 2015 ‘{4n
Persian)


www.sid.ir

$oLexo IS )0 9 S 2 3e Spexlae

034l 4313 s Jowsgs 03ub Sl GBI Ko Ay 535 S Sdal3d )

B lojl g 225 515 -2

&lo ST ol y3 i boyl =2-1

ol ails o plomil Jaail olfiwsd lawgi J5Siw ails S5 iales]
L ol Jonily S8 @ 090 (o0 ol Jouily Sg ) ey by
A8 5l oolainl b be ) askad .og05 ol il IS axdad (5, ol C yuo
Saked 35 0 g gl S'g 35 0 a5l 4 4 W5 oo Hlen emlio 0ty
Slie cgm o Sankd (s S ol LS 8 Luly Ky e Lads
oole! G ol > el (6l U S oo odls &S > (5,0 &51 RASEN
S35 9 950 el S il 6351 oS o) cnl I el 308
oaisle als 4 ;5.35] sl (0¥ g8 JSanlad g9, p ual).> ool (sl ey
ol o0l ools ULM;]. JS..'Z:)Q &5] J}: 89, O uad

b g 9 9lge=2-2

o 5 aliBee gla i o3Il b Liegll saislus ails 51 sy cpl Jsbo o
&lp HSS (50Y5h Saalad 5 Sigl yuw 4y ails (] il (6l oo
o 21y b 5| S anksd e 055 o o8l b5 slagyge;] plov]
slaails 23,5 (a0 b Sigl Job io)F oo eolel Gil5 plnil sl
o, (oo gl cloglis| 51 Jsall . 5,5 gl 40cm (il S5
S92 Pl dbml I e ond cead sanle alls 4yl laglas )l g oS
2 P iz anld gl eSS LS el g g eSesluil (askad
D 50 1S5 50 laylSaskad sl ) cnl g ol S asks s,

9555 9§35 595 2 oy e b (quiyp -3
0/Bkg 1y 5 <ol &y @ T 4 Jate aloo 5 gl o2 Salojl (2150
Saglis | 51 gl 0,5 o, b o a3 5 L o OMAm 5] Jsbo g
gl boosnle &l (6250 Gee (e e Gizmen 5 il sl
b, glas)l 4y azgi b ol walss Jol> alises apgill slaghas | ¢S anlad

$5Pl Ol o0 gl 5 adgl gl Bl Gy bl oS Al 1) IS

i ol 50 ooliiwl 8550 00l Cual ailu ails g gl 5l s pgeas 1 S
5 L3 Jsb 655 o)l b o jgl conay 1y 315 sloml gz oud G po

ooy ploml IS 155.0,8 dloma 1) 955 (5 (oo G313 sk 2 (655 oS
S5 L Jlade ol a8 A5 Job j0 s gy b sl il 550 Loy

13 o plads 14 055 1393 il o3lallgsd e Sle udiyo

Sg () S pledily 5 6551 55 Joe (29,3 5 oanle sl Al dwis
B2 I8 oo ) (S S o ileand lisre slats; 535 55,0
Jlo o GllSen 5 oS ) 0 eizen 5 I Ses 5 Slaig
ol 5T Slaip slobs, o5 azsls bl LT .cal [3] 2006
5 Sledre sl LSS (e Jolse Seolas iludse 5 Sgume

Sl (oo (55 S w18 (o) 2
St g a5 0y 5 b G3908ST ezl o
[4] cos 5 5,59 Lawgs Tal oo o0l dngs i il Siletw
ambre @y B (lwand IRl cnl 28, 0wl leane Gln
oyt ke corlas b ool uSile glaculis wile soly gla el
S £ S ns o JW A SS e o aldls S s ool
Syge g odd o3l Anwgd (S5 ) (gileaige slp St &5 Wil s
i g b el 5285 515 50 LOB] (ol; 5 pllsy 85 1,3 eolil
oS Bb oy 1) Jae ol Cosgase U aiiulyy S s 0dgdse o
Sl ) Aoz sy Gl LGh e lies iz Joo G &5 glaisS

Ao il SBlasl Co po alS ¢ (Kiwg > waw 5, 2 odisle
Sy dmlre (8l Sy S ppgatte (59500 9 03l p ghifle ol
2 J5S by, -l ends @dly oolitul o )y50 [7] J5iS (29, o @l
s iy gl o] Laa b Lol s @) (oSl (glaal b gl Lol

WSSk a5 ]y sl B ol Wl e S £ w55 oule
ool slul gle oz gz 5l eslanul b sanle ol)d (g5ludas 1Sl
Siz 4 IS Giule g5 85 Sl Cews ax ol 4 [9]
9SS N Wil i LI eimres 5 0l (S D)3 5 laalls
L ool gyl o a8 slose i [10] sows udizs 3 Jol> b
g 009 FSeop Camdly 4 o lubinl L3S Heesl 4 Cans YU e pu
P Orize g a8 e $3 St anl b 5l sl (&S 5 (Sosd b
Ghls ails [y (g5, e il dalllae VU Gy b 35 (505

Gl 6y Coosl

Lawgi lanl S3w )8 olge (551000 p5lSe a5 ol S5 4y oY
Slge gyl posly a5 sls lis (69 .a8,8 @il 1962 JLo o [11] olo

syl 53U Gl askad w55, (ol obml b ko cnl o
55 oo )8 addllas 0)50 008 55 5 58 59, R e 5 (Seilere
o &ly sin 390 298w Som Sl oslitul b o A g culed o 5
2 3 0ge3l sl (sl Lagll syl s 51 w2l Jsbo 50 098
Sy gl oad ol o ilm oS oo oolatwl go¥ed jSaskad (g,
P8 Sl 5 @i 0550 (3K ;0 (g)lopesly p5lle 380 5 Bres
sale &) 2z b by b3 anlp 38 adlhe | 5 e
S3S pyaz ¢ Snile anlp giluand 4 glojlyys Gl
aze g oloy Grimren 0 Y ) ) etle wnld (nl CokS 5 9928
anlp 5 Gl LT Sy g ol JlelS g oo |y 28 Sl
009 09,58 dy azgi b ool IS jlews Jos j0 a5 ol bl 5 San
oan] ;o wlg o 3Bl Azl (o Sile slaonTd (oI5 Al
il (558 anl b sileae slisal,

246


www.sid.ir

$oLexo IS )0 9 S 2 3e Spexlae

034l 4313 s Jowsgs 03ub Sl GBI Ko Ay 535 S Sdal3d )

Glace s ;0 oS 05 oo 418 )T Azl b JS ol Sl0gdice o8 5 e
(Al oy 45305 (g 0dlp JSB iS55

G Jebs Akl 9 o 31,5 JS 0 4
awain adllas 5,k 5l gl 0oly p3lSKe gy lulel s Gas
sheslinul b ladiges slp (25 L9 n cadlioe oad dlml sla il
53 oxd ol sla Bl Ldgp 5l laiges il (6 ojlasl osSng S
Gk 5l olg oo o pwyp onl 4 dzgi bl oo ool lii 4 IS

Bl 13 Eoy 0590 1) 00l sy p58lSe oals sloul sledl B dwain
Colus L Goe ghiul Cua b M gom aw gl didgn o
29 (oo oolinul Jbgy abali (5 Beee 5l S0 SlMBI ple s Lo
pae @ arg b oligl cam Lol odg lagils Lamy o abil (5 3ees
Jedon alide glgl opiie j50 o)kt Loy 5l Baskd (35 mlae

23,5 1,8 dalllas 0590 ool ol jo Al dwaia b il >

don (6l b B> B8g Cawyd b i5 Jol al e jo o s sty
als Gy ad aSI b asas ol sanle aileSs Lawgy oYLl ¢ Jxd
595 on il s sanle

Colgd )0 a5 oog wils CuSd g wils sl Jeld ails ol oogay
als bxnl )0 098 o0 canlo als jo was 5y slead sbul 4 s
ples jo dalize sloojlail g e b (AL203) suanST posinesl ool
Sz JJo 4 sanle glaals Lol oas solatwl Lislej] oy
Gir Gee Sl o5 S sk 0 Sl by wgdoe b calial
S92y b aid S o dud a8l jlrs gl 03l Vb ey bl
aalol (oly wax canle als saze ceal 3> loyl> cals SO Bl
el s )0 g 0oy cawlie Wb St S b ol bl
S35 GBS 5 o ooguyd ge] adldl o wopts CSE Lol
Gload b o allSs B3 > 0wl s Sle oS salgs sl
2 iz 3 ol a5 ead slwl sanle dls g5, » Lax by
oS oS adaizy A5 Gla i (Ll e g alys Sasks )
33 el o ool Les B JSs o ol b LB eanls ails JS 5T

lo ol > Jedgn 5l Jba b IS
3o ehp ad SO L eanle dlbs S lawy e (3l ISG 0nl
slouils S5 5 oad samle als Sllee Jsb 5 4T Jl> ons sloy

247

Loanls o 250 Jsbo ol plp Loyl (815 slwl g o0l S0
ol oas 00ld lad 1 Jgam 50 eais (6 w503l 5,05 g (655l oS ankad

P A S S St e i S 5 S5 Sl
ol b aS aes e ol Zﬁ.wlomaoloi,m392ﬁ)o
odalie b s 2alS (gl eoly (65l eanle 08 Ly ey
PSS b b il opdiee b Cepe iz e &5 205 0
Gl 4 958 s 9 0350 Sl Loy 558 08 lete e o Lol o9l e
o3gazme (pl ;o el (105 00l p5lSe g4 el pl Jdo & Wl e
20,5 (o0 03l JSB 5 g @ B (55 g w8l (s ST 2

551 9 9565 e p S oo ostils s (55,0 Jsb 4y bigpye slaosls | Jgur

6l 625, Jsb v &35 Py%
(M) oosyles (m/s) ) (N)
0/012 273 0/144 12
0/012 2162 0/180 15
0/012 2/56 0/198 16/5
0/012 2/45 0/234 19/5
0/012 2/32 0/288 24
0/012 221 0/336 28
0/012 2112 0/384 32
0/012 1/98 0/462 38/5
0/012 1/80 0/468 39
05
0.45
0.4
0.35 -
=, 0.3 -
‘§ 025
5 02 |
T 05
01
0.05 -
0 T T T T T T 1
15 17 19 21 23 25 27 29
(m/s) s oo
S e oy (555 050 2 S
45 -
a0
35 |
30
3 25
Z 20 -
15 |
10
5 4
0 T T T T T T 1
15 17 1.9 21 23 25 2.7 29
(m/s) cue o

(B Sy oy olne (55503 fogai 3 JSB
S5 s oanle 08 (Lhp S g s onloe S5 o (LS
a yar Gialpl b aS el asciie S5 ol 4 azgi blols 9929 55 3
ot bogye Al i Ce g ojliilha g Wb R oules 950

13 opless 14 095 1393 sl oslall 398 ‘V‘MWLSf.B i r


www.sid.ir

Ibdezo 313 30 9 (S35 Snexlldac 034l 4313 s Jowsgs 03ub Sl GBI Ko Ay 535 S Sdal3d )

Slails JS8 0 gadee onl 45 WS e i o1 L oad ol o
el (asuie Conly Coows

& Sl adai> 5 aJSS sla il sl cann @l eluly

: 5 ol 3B ISl js ams e lis (s lspesly pplSe Ll 5l ol

i sz sl el plee LS| ()2 slp I p0dlp p3ilsie )5 o3

s ox 90050 (Bl ol Jde (Ll Coles (B Bee Jid

(um) ol 5 glii )l 5 Gos
N

2 Sga ol Gl ke Corlas oy ol pll glite 4 asloas
-3 e Ee| = . . P a Al

: 6)5Jl)iu|uas))|QQM‘DMJfM)O)L:MwwsLQw‘P
-4

(um) 31,5 5 =
() »adas g adSS S Gln bt ghie colas 5 Slse (Sl

slaglyz colus [l o dlse )l posly 55y 5 o Jl Galed

ol 0als ools LS 6 Jsa

4 colas jlolge (Sl ool 2 jlade (53,5 w5 L b pesln 28
3. oI5 o (1) Gyl ool S dpslone gl 05 o dnloms Jlos IS
4 2 e Lo 5 43525 b ol 0505 oslatld 1 a5l 5 7 U S5
é': 14 3 ool prille «gildpedly 2L g Slse (> slaplx
4 0- i 6 U g cii gl ar az g b 005 oo ST wlaSs (315 sla g
:-:3? -1 dulia ) 00l ol plyz e ad ST G Al 0 &5 ciS g o
5 2 ad Sl slp o 2L At 0 g ooyt ad Wz ool aib L
i SIS pliige 6 USE 4 4z by ooyl Djge @ Sl iy 3
g 1 3 6l s aupeyias,See 220 4 5 3 sl s yloy ool S
550 600 650 700 750 800 b reiiesSea B0l Sl iz
(um) 31,5 5,e n=A3-(Al+A2) 1)

)

A () (sl e oo gl 5 lge (il slo ol > e o B AT 13 slacund ;0 oad ol by (06,5 glafio -5
ool S 58 iz 3l (D) el S 50 4SS @ azg b il e Jsbys ey ad S5 iales] Slanlie Lulilys
salsbu ails als 805 oo s polie job a ails oniy ad clSS 5 Giole ey
S aaked /}\ AP shiwd Rl b asS oo sbml 4SS ot o 4SS L g5 eale
g 00,5 s &l oniy ad JSG wils plea b ooads plul gla il >
43 sloals b oo ooyl sl il 5 aigi se ol 4l dix &jao 4 o il

Ll 00l ols QL...: 4...].\.\.> 9 4SS sanle 6L®4.§|.>

ol A3 g ol p kf‘“’ Ul‘)? Elis AT+A2 o0l ol u.:l)> J..ﬁg)n 7 J&m
o ol HLl

Olot Luwgs ool ol gladl )5

R ET I o
ST ad STao gy SR 9w gluly o aid

a4 oy alls JKD)aile ST S cus o mely_}imk;.aLisWS jC)

af T . . (A8 oo s lo ol Judo
Syge LS sln b pesln Cuglia 5 dlge (Sl ool > i < o

Cols s by o Gl L oS 003,5 anline 8,5 5 ol 5 a3
ke Gl ol e Gl Sl ol slaghyr e b

13 o plosb 14 093 1393 sisul o3lsllGes (e Suilo Lwire . U8


www.sid.ir

$oLexo IS )0 9 S 2 3e Spexlae

034l 4313 s Jowsgs 03ub Sl GBI Ko Ay 535 S Sdal3d )

2 Gl B aS 08 (B8 plges il ook Bp B LS S
IS i (sl Gidlo 316 bl oo Glisl IS asksd 5l 4y s 395 (lay
5 s sk 5 wls c¥laiil 5 b LT o baas 5 oads dig i Szl
15 il oumlive BB ol (ySoe a5 w3 o S SrgS Jloy glailate
5 Olge (Bl Slaglyz e 55) » ooty prlSe (o) & L
A ales A ST 5l 5 e Jobo )0 dlae clllo

10 Jso jo Lol 5SS olazal ) olge (iil> slo gl > Jlade ol ss
Lol |y YU by b5 b abii o g pbds ccel ond ool i
o ooly> Job slasal (o olge il slaol > jlade Ol s csalie
Dged

ol > ke aops S asks 5 als SVl 5 Jxb ol doye o
2 das e ol a5 ws S easlin (3 JIL sgum) YU b olge il
el 008l 5l Slge  Fael s ( Stadly JSb ,asd 4 4z g3 b ablate
Sl5ismd Ll szl o Gl e 6 o w23 el e o 5,5 5 U
JEC{TONE I T JEE TIPS SEWERY N
@ OB S0P L o oS g (Sl lapl ke (A Bes
SVl 5 b oS b e oS athyey 5 S s 1S s
B el oo @ il o5 ain (J5 slel) sy o0 Ll 4 lSanad
P r s o slx a4 1) oad esls p5ed olge ] CS >
2 sl 0SS a4 s b gs sk 50 dlge ol slacend
slagbyr jlde wops ()L slagkyr 5 @el> slaplr et
093 oy (L 4 IS Sl B A3 bl on Sgeee Sl Sl (ol
Gas i b syl el a Slpeis 11 S8 a0 (30 b ()
e i ) My

0 bliee BT By Bes Gnitie ;0 Sylpesly 2L STas
4 oad ailil Blge a5 06d (e o0l las aie alaxaygly Lgjls osly

28 8T aml Ol crlply 00 S Jiie L3 gles) o

Slga (ol )l 2 wao o
B NN
ER-IR

-—
T

[y
(=]
p=— T
|~ —

oS n

\'i'. M

100 200 300 400 500 600 700 800
(um) Gilys Jsb

PSS e Sl 30 Slg0 il> (slapl 2 e Sl 10 S

L o
2 60 PP ol e B, o le Cannd
- °
Y
3y 'S0 < f s 39
2 40 Oo &
23 o ° a
2, 30 oo o a
2 2 & o
S‘ o 8 ° a 8
10 o a
£ P 4
2 9 ﬁ"“o : s of r
10 1 2 3 44 3 a%2 , al,
" ¢
o uB8, o
(um) 5 Gas a8t 5 8

O3S s Slael j0 By e e (g 0 o0l S el 11 Sl

249

e o lad 1y sanle ails Lo ad Ko ol Sl wlge Sl byl ,>
boo RIB! 55 lopesly Cuwglie Ay e GRIBIL rizen
Blo odiyp ad b oasle slaails 6‘)‘.’ S YL o ol s @Lu ) Eg
Mol 33 0 ad b ool sladils (glp olge (g)lo posly s, e
alo as LS:'][})Q ...\..ul;sa L’L«_‘) 5 [ XW) )So 0)|9.c u,«.ics [TV g_:sLn:\.A
Jade Gld Coluw g i Ges GlEl Lol g ad eanle
abee SRl gl ool @l aze o 5 Grals Sl il slapl >
ad g Blo o ad boad sl slo i3 o250 Jdsn @bl amlis
Joie 59, 2 stz JB sl sale ails JSa oS das e (L83 55 0
5 Slo slaals b g 55 slaals 65,10 L o) Slge (ol sl
| s_JsLn...c )Lum.) .)‘9.0 Lg)‘b).gad‘).g )L.S) “Sﬂﬂs’
4 oarg booanle ab (Ap ad S8 B sl b e
90 S o s plie (] o Dgzgr dils [0 4 iz Lisle slap;slSe
g o dloul 4SS gla i3 Adils 09 AT 4 axgi b5 Lialeyl L]
als (s ad cenSs 5 Giole) sanle ails (i p ad Giole S e
s a8 peas 9 S oshial has aduiz b 4 4SS
ol 1 (s sloils 5 adS5 slagtl)ons slayl slail,>
4\.4.]& ails .]a.my é‘}n d)‘b]gad‘ﬂ f)..\.:lg.c )‘QL’J.A s_JsLQJ Q’.&C w“ ._&QGA
5 adaiz la il> 0 slse bl slapl > Jlade oS ol saslis
Slade ol el i glaasMe BB jebay 4SS gla il b oanglas
WSl 4 Gl 1) aduiz oanle slaals o dlse (Sl slapl > VL
SISO adais canle glaails (o ols o Sl oy oy
@ lge gylopesly )l S 9 2 SAp ad S SAn slead
il e sl wls o8y ad gele Ceand o L ool IS s jshaie
Sl ln ol il laglyz ke (90 b sl o 59l
P 552 65 e warg bosin ad (1) 5 352y ad wix
Pl 4 3,3 Loy )0 2150 (2) 5 ls (s 5aS (B ae 4l JS b amslie
5 adais gl il s jo cplplo ol wsless aiils y ases (o g ooludl

S e Job 53 Slge (5,19 o3l -6
9 3lge (il Slaplyz e bslge (5l 00l 03l L3 slacond
bsg) abii (pGees 0 g LS gl by Sl olse (s)lopesly
W85 8 i 90 (s>

JEIo a4 ails Sga5 adgl alye y0 Slge (gl 00l p5lKe gy 0
sy se M Saaksd I wls 45 Sloj e bl dlpe sl o b g S ankd
woed (Gl o 53w ;0 slge (5508 ool yy 05l 5B e ad lis |
J9n s &5 Gloy Jolye aem onalive (Sl a5 Wigd o ounel (552
oy 5 15 0,005 9929 Conl oals 3§ L o b il5 lawg alade

ilisen 5 ad 9 b ba 33 5l g 98 S pgas 9 S5

13 o plads 14 055 1393 il oslallgsd e s SIS b ios


www.sid.ir

$oLexo IS )0 9 S 2 3e Spexlae

034l 4313 s Jowsgs 03ub Sl GBI Ko Ay 535 S Sdal3d )

Bkl b (2 Gee pSlas 5) 33 (295 S 0 S (22
5 Slbl o Bls olesl esgaze 1o dlge ol anslil .l Saias
N ‘5;)'&;“ @l lo,lid, (Lo 4 onuay ol il i als gol>

A8 oo S5 @l G5 5 Blge Sy

led (oo (o8 5 S5 Ll g 5 (28 slaiales] bl

&1y -9

[1] T. Tecelli, X. Chen, Experimental investigation of material removal
mechanism in single grit grinding, International Journal of Machine
Tools and Manufacture, pp. 32-40, 2012

[2] A Azizi, S M Rezaei, A Rahimi, Study on the rotary cup dressing of CBN
grinding wheel and the grinding performance, Int J Adv Manuf Technol,
DOI10.1007/s00170-009-2227-0, 2009

[3] E. Brinksmeier, J. C. Aurich, E. Govekar, Advances in Modeling and
Simulation of Grinding Processes, CIRP Annals-Manufacturing
Technology, vol 55/2, pp. 667-696,2008

[4] G. Warnecke, U. Zitt, Kinematic Simulation for Analyzing and Predicting
High-Performance Grinding Processes, CIRP Annals - Manufacturing
Technology, vol 47/1, pp. 265-270, 1998

[5] Y. Xie, J. A. Williams, The generation of worn surfaces by the repeated
interaction of parallel grooves, Wear, vol. 164, pp. 864-887, 1993

[6] Y. Xie, J. A. Williams, The prediction of friction and wear when a soft
surface slides against a harder rough surface, Wear, vol. 196, pp.21-34,
1996.

[71 H. C. Chang, J. J. Junz , A stochastic grinding force model considering
random grit distribution, International Journal of Machine Tools and
Manufacture, vol. 48, pp. 1335-1344, 2008

[8] D.V.De Pellegrin ,G.W. Stachowiak, Simulation of 3-dimensional abrasive
particles, Wear ,vol 32, pp. 208-216, 2005.

[9]1 A A Torrance, The effect of grit size and asperity blunting on abrasive
wear, Wear , vol. 12, pp. 813-819, 2002

[10]H. Hamdi , M Dursapt, H Zahouani, Characterization of abrasive grain’s
behavior and wear mechanisms, Wear, vol 25, pp. 1294-1298, 2003

[11]R.S. Hahn, On the nature of the grinding process, in: Proceedings of the
3rd International Machine Tool Design & Research. Conference,
Manchester, 1962.

13 o plats 14 055 1393 il oslallgsd e Sl uwdigo

3le sl (Rl (LA p QLS oy Bee 2SI 4 G, B A3 298
Debise 15 oy @bl GolE el B b Bes S Ta

mL-7
O 9 0l A SG Lawgs 353 olml (0285 (w2 4GS o
Bz ol 5l ol e 1y el o eas S gl ad wislopy o] ddllas
Sl zl,5l

@bl & WS akie gady 4 LS asas owjn b
anlp alie wiS e s AT 5 Job o ol b 4 s pedln
oS wals phatel JIH Bdo o oslial 350 sbaails oadly o35 Kim
oold LA a8 oo et Gl Cole @y azgi bog 35 anld Jsb o
celie (a2l ploie 4 plgie | Slge (Sl o Gl jlade &5 al
ad JSE 4 (St Db 4 ol e S c8F s s by LIS sl
o 1y il 5 5 sanie Sledbl Wilss oo gy oslal cpl Lo ls ails 0us
odiy ad JSa L wly Loy olls a5 0b asie izes a5 ol
ad IS8 oS Gl ¢ Slsa (Sl slaglpr e o) dales ss Al
Sl fizmen b oo Al by Bee (I L el 255 Al oai
oo Gl bl 53 ails oy ad JS8 a5 Slej Slge (il Gl >
B D50 4 adaiz glaails Sl (Ses 4z STl oo el (0
5 el 6V (S @b s adSS ails Ll wanw y Jlai ey 530S
s B baslie o adaz sl ils dlse (Ll Glaol > jlade
(G @l oge pshie 4 lply cwd VL s aJSS
G5y 2 Sszee oy slead gl cesles Sy @Flil cunl oo
prilSe ol S8 sjlse poogdle wogd bS5 4 vtz gl
aha>de (285 18 gy p 9590 35 B s S5k )3 lge (I 00l
Gee 51> b 35 £9,8) (35 09,5 Ceans o Sle Sl 4 Wy S

250


www.sid.ir

