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Cutting edge | Rake | Chip Specific | Tool sur- | Surface Type of
geometry angle | thickness | cutting | face speed | roughness | work
(mm) energy | (m/s) (um R ) | material
Cutting | Determinjstic | + >0.05 Low <20 >1 M Soft/ductile
Grinding Stoghastic\ - <0.025 High >20 <1 Hard/brittle
0\ J \

)

\
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Common glass 350-500 Titanium nitride 2000
Flint, quartz 800-1100 Titanium carbide 1800-3200
Zirconium oxide 1000 Silicon carbide 2100-3000
Hardened steels 700-1300 Boron carbide 2800
Tungsten carbide 1800-2400 Cubic boron nitride  4000-5000
Aluminum oxide 2000-3000 Diamond 7000-8000

Fused alumina 99,5 % Al;03 Microcrystalline sintered alumina Silicon carbide green 98-99,5 % SiC
Identification: EK 1 Identification: EB or EX Identification: SC 9
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Example: 51 L - v - 23

P a—
Prefix Abrasive Abrasive Grade (T‘ﬁ Bond Manufacturer's

t';pe graln size l}'pE record
| | | |

Manufacturer's symbol Coarse Medium Fine Yery Dense Manufacturar's
(indicating exact fine private marking
kind of abrasiva) 8 a0 7O 230 (o identify wheel)
12 45 o0
14 b4 100
16 G 120
A Aluminium oxide 20 150

24 180

Do = @ s L pa =

Resinoid
Resinoid reinforced
Shellac
Oxychloride
Rubber

Medium Rubber reinforced
DEFGHIJKLMNOPOQRSTUYV - Silicate

Vitrified
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EXAMPLE
Forces in Surface Grinding

A surface-grinding operation is being performed on low-
carbon steel with a wheel of diameter D=250 mm that is

rotating at N=4000 rpm and a width of cut of w=25 mm.
The depth of cut is d=0.05 mm and the feed rate of the
workpiece, is 1.5 m/min. Calculate the cutting force and

the thrust force.
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The Grinding Process

Solution
Forces in Surface Grinding

The material-removal rate (MRR) is
MMR = dwv = (0.05 (25 {1500 ) =1875 mm?/ min

u is specific energy which is 40 w.s/mm?3 for low carbon steel so The
power consumed Is:

Power = (u)MMR) = 40(%)(1875) = 75,000 Nm/min

Since power is:

Power =Tw

250 1
75000 '=(F.) = |(27)4000) —— |= F. =24N
( C)( 2 j( X {1000) ’




The Grinding Process

Solution
Forces in Surface Grinding

Thrust force can be estimated by noting from experimental
data in the technical literature that it is about 30% higher
than the cutting force

F =1.3x24=31N
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TABLE 26.2

Approximate Specific-Energy Requirements for Surface Grinding

Specific energy

Workpiece material Hardness Wes/mm?> hpemin/in3

Aluminum 150 HB 7-27 2.5-10
Cast iron (class 40) 215 HB 12-60 4.5-22
Low-carbon steel (1020) 110 HB 14-68 5-25
Titanium alloy 300 HB 16-55 6-20
Tool steel (T15) 67 HRC 18-82 6.5-30

Specific energy

Material W-s/mm hp-min/in.”
Aluminum alloys 04-1.1 0.15-0.4
Cast irons 1.6-5.5 0.6-2.0
Copper alloys 1.4-33 0.5-1.2
High-temperature alloys 3.3-8.5 1.2-3.1
Magnesium alloys 0.4-0.6 0.15-0.2
Nickel alloys 49-6.8 1.8-25
Refractory alloys 3.8-9.6 1.1-3.5
Stainless steels 3.0-5.2 1.1-1.9
Steels 2.7-9.3 1.0-3.4
Titanium alloys 3.0-4.1 1.1-1.5
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27



0 S )3 Laa &) il

0 S Lad cuaal]

JEM@Q@A&A&@J\)MJQL&ZG 1
JJ&;AJEMJJJJM@LA@J@)&QQ 2

o NS dadd 3 rlage) Mgl Gl IS dadad b ) gia W Balawd) g oaldl 3

-~

i g

1/2
Vv

Sy (0 4202 1600 4 (A5 S Lad JiSlase

Grinding wheel

Grains

28



bkuujagj\uuu,ajys\t.)usu\ﬁuu;umsug\dmuéujjﬁ;&ﬁ!|
OJ‘J,\M‘QS.AA&:\SUC&\JMLA@LAJE_Jﬂgﬁo.}gd‘”ﬁuﬂﬁdﬁ@ 2=

3

Ol 38) &S el 1) IS dadad prda Cud (San () S I Juala gla £ 18

L9k a3 0 ) ol LS AadaB 15 2 SIS SR e Al gy A Lad

_aﬂJuuﬁ@ugﬁsﬁ&;g%Oxugsj&fuagjgu;;gﬁéyu
A del da jle ol .Aﬂ@u&w‘&)god)ﬁ@dyy@)dgﬁiw
_Aﬁg.ajswcbmoﬁ

JSdakad 3 A gl OS5l dely Cul Ofaa (A5 K 3 3 slaled 1S 0
g oo (R385 (Al Caglia A Sebi L S5 3k

29



&5 S sl glgi

&l azmio Sy S

! dlgrm! G Sowld

30



¢l Aaba A Km A K saaidl g i)

o
' 36 vaun _JJ:.\Sa“gAJ\ﬁodmu\AJy@\ijh@j&ué\ﬁg\m&jﬁuD
@\2 gm.éﬂgawoﬁhjea@wh\ihaﬂﬁ\ S 9o J) oaldiead Ly S dakad (59, Cl ya00
_éé‘J\’Md\’hgﬁﬁl&&‘ﬂsﬁ&:\utﬁjJJ‘J&AKJQJQAJQS\P&JJO&‘JJJ\S@D

S Lol s PV

9

- Wheel head
‘Worktable
Workpiece st
Saddle
Feed

Workpiece

Horizontal-spindle surface grinder:
traverse grinding

31



¢l Aada A Kn A K saaidl g i)

Olajar | dadad ool 1l Gl 65 o IS S Jaa g gagas LA Jalad ) sl Le
dj&.’wa

(c) Rotary table

Rough-ground
balls 1 °

Workpieces

Guide for balls Finish-ground balls

32


videos/ATLANTIC    Ball grinding and Lapping.flv
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videos/ATLANTIC    Surface grinding.flv
videos/ATLANTIC_Double_disc_surface_grinding_03_doppelseitenplan.flv
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videos/ATLANTIC    Internal cylindrical grinding.flv
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videos/ATLANTIC    Centreless through-feed grinding   centreless grinding.flv
videos/ATLANTIC    Centreless plunge grinding.flv

s ol IS dakb (0 g e i 5 (e 9 ) A gy 3 Sy (55 S 23300

% _gﬁ@jﬂ@&;ﬁj&hﬂ@:ﬁ@ﬁ@j\ul.irm\ﬁsdgaqcl

>
1\_;9 / ‘
SV T —

Q\\ L

=g

i e cida Ah G ) 3 S e (a8 S e ab ka0

Gl 29 alad) a8 ga dg g ey 43 )3 03 wu‘ﬁﬁw BT A G
dﬂj\)ﬁé‘ﬁ\‘gﬂu\\ggdﬁw& A Cudldl gy W uﬁé‘\au.tl.\.\mdu.\hum‘ﬁ

S 1y G Sa

s
i

51



6 U i g (Bas AS i ghili (il by Cual (A5 Bl gy Alila (50 0 031 IS g ke 2 B 0l o O
“ Agad g Sudile gy ¢l ) e L O g e 1y e Ll
D9 e oaliiu) 0 s L e S g ) g Sl aS LS dadid el e s gy ) 200
AL 0 b Al g oad S IS dadad slad U canll 0ad i) Kdu ¢ e JAlAS0])

AN ald sl Culild 3 8 e ) 8 sl 3 ) ga AR ) (o) AS Al O

Low work speed, v

52


videos/ATLANTIC    Profile surface grinding creep-feed.flv
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videos/ATLANTIC    Long stroke honing.flv
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SISIR s gy £l el

Grinding wheel DIN 69100 - 5A - 500x250x304 - P300 x F20 A60L- 5V -50
Mame J

DIM - main number.

Farm number

Profile shape

Mominal size (List depending on shaps) ———
Material

Abrasive

Grain size

Grade

Structune

Bond

Maximum operating speed
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SISIR s gy £l el

Heoning stone DIN 69186 - A13x160x A130-L 8V S

Mame

DIM - main number

Earmm A Quadrate

B: Rectangle
Mominal size ( List depending on shaps)

Abrasive

Grain size

GErade

Structure

Bond

Model
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position of serial number
3. 4. 7.

3.3.141 .1 longitudinal grinding
surface grinding

2 plunge grinding

3.3.1.2

cylindrical grinding -3 angle grinding

3.3.1.3
scraw grinding

.2 intarnal grinding

|
|
...d free form grinding |
|

.3 form grinding

...6 kinematic

3314 form grinding

gear grinding

| «od MNC form grinding

3.3.1 (DIN B8585-11)
grinding with rotating tools

3.3.1.5

profile grinding .8 continuous gear

shape grinding

3.3.1.6
form grinding

-.8 discontinuous gear
shape grinding

| .1 paripheral grinding | | .2 side grinding

.1 extarnal grinding

Fig. 630, Classification of matheds for machining with grinding wheels in accordance with DIN
B350 [DINTEa]
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