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C (%)

Si(%)

Others(%)

Matrix

409

X6CrTi12

0.08max

1 max

Ti=6*c min to
0.75 max

Ferrite

439

X3CrTi17

0.07

1 max

Ti=6*c min to
0.75 max

Ferrite

444

X2CrMoTi18-2

0.02

1 max

2Mo,0.02N

Ferrite

441

0.02

1 max

0.7Nb,0.3Ti

Ferrite

468

0.009

1 max

0.25Ch%0.1Ti

Ferrite

304(L")

X2CrNi19-11
GX2CrNiN18-9

0.03

1 max

2Mn1SiP,S

Austenite

309

X7CrNi23 14
X12CrNi24 12

0.06

1 max

1.75Mn0.58i
0.02P,0.0028

Austenite

321

X6CrNiTi18-10

0.08

1 max

Ti=5*C min to
0.7 max

Austenite

Inconell601

NiCr23 Fe

0.05

05
max

1.4Al
Cu 1 max

Ni Base

"Low Carbon
2Columbium




D9 (o0 prloio 9¥gd 3l (n1)S W y0 4 U Z (il b oy

Ao g b ps Wb WY pdile (oo Olahad 1 6 ks o Clild )l e caols b 4 o
il o o i 3 Yaomo (Bl yiol Gl yaTge Ay 09 (s sdliswl Loyl craiblo

oo Gl a4 Cuoglie g wlil )l i calild (g5 (655 aidn) calil) ol ) callow (o ©gd Al
ol Y8 b d Lo jo oz s (SS9

ol yioS Y98 51 T iy SBllasil g 4y pd 4y Ceoglie




o ol yus— g0 195l

L ool s

A (6 W8 g Suxe Slge 3l b Sl U

LI 5 wiylo ol o iSTy ply 50 (0L ol 9 ©gd alall cicuwd 055 § S (Sl g0 U
(SO 3819 oy 1digod) Camld OT S oS!l 1065 OT Sylid oS!
P = S LSLb u&.o':.w
powile)s 9 (HaSabemw olod b Si) s 00055 S @31 Jold pitlin (g pais ST (Kool o 390 U
A el S Gygo d b (25 9 W9y (0 ) 4 GOl Ao Colu (Gl pawile] 9 prmediw Liun
.OJ.; ® )‘)5 oo law! 0)9.0 )lﬁ‘ﬁ) oolo u".‘.ﬁ
(eS| (gL Sl yuw
o) cowl (Al1203) Lewogll 6375 oS oyl digos .l ool JuSid g 3ld oSt 3 dlgo ! O
O3S o0yl 8 soliiwl 0590 sl 0ol ylgse w9 0,10 (g0b ) SSw solo
S285 9 46 iy 0 (295 Canglie 45 sl P38 5 ST (g (b Sorol ;S0 Aigei U
Wl yd o b LB wos ylgae ool ol 8,10 o8 Slavl Co po g (J)l o blucdl co o g 950
O pS (o0 518 eoliiwl 8550 0,5 (Sl 39,




s Kol g 3lg0 gl

(G| sl ool o U
Lay )l 51 digad 90 Wyl pailiod g Wbyl (ndsd wswe Layl s 9 L L, Jold olgo ! U
)8 W Jold o gl i W3S (o0 51,8 oolistul 8)g0 CIB g Il e plgie @ &5 Wi

obodl 51 e S 00lo (098 (xS0 jgy By s i Wyl s (yeSdow 9 Wy s pauilind (e So
Sdgi walyd aliee (guial B b (o0 7O and 43 g 09l (o0d il (rmb Hob 4 00l (pl .l

Mb&y'ﬂ;ﬁ;éﬂWguLo.y»‘

10



L youds—lge &lgil

o 0 (C) (PS) O il (b () (PP) log o o (Cal) w0 039, Uf.).}) 03 oolatwl 3,90 slaeuls 5l ol dges
PET) o 5 sl L (9) (HDPE) YL J&> L oLsl L (a) «(LDPE) b S L sl L (5) «(PVC) LI Jasog

11



Slgo glgs

s

*

*®

) )90

5

SRR RR AR

AN ERARRRE R RN AR AN

@@

///////////////

7////////////46

AN

OO

calise slo p 5 A=Y JS&

Sppo b gl Y (7) Z

J

SV}

(JKs 69,5 sl 035 () =550 9o

SRPo R v

alee

P '53_'&

<

(3) YyZ =z )

U.'xb.w uiu.::x

12



‘S‘ M% &@bl{ )O &AS}O O‘Q.O Qﬁ)u'

13



Aluminium

/Cast Iron

Bronze

\ Metal Sludge
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True stress (psi x 107
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Wire or rod

Die
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s} Ceramics
e Composites
Nickel

St_t;ong —
g

STRENGTH (MPa)

_,/

Rubbers

\-Foams

Ceramics chart shows comprassns strength, wood Pmd-
Ienede srangh Yypcaly 10% of compressve
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Hardness Scale

ADVANCED CERAMIC

STAINLESS STEEL

Advanced Ceramic is second
anhy to diamond in hardness
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Spindle speed _
selector Spindle Tool post Carriage
(with chuck Ways

Headstock Compound Dead center

assmnhl:y res Tallstock  quill
,ff——l = Cross Tailstock assembly

j slide
Handwheel

ol |
-‘,

' '

Feed L :
selector Split-nut Clutch Lead screw

Clutch Feed rod

Longitudinal &
transverse feed control
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{a) Straight turning

T Depth

“fof cut
feed, f <-— Toal

(d) Turning and external grooving

==

{g) Cutting with a form tool
{j) Cutting off

-

S8l sl )3 glys!

(b) Taper turning

]

(e) Facing

B

(h) Boring and internal grooving

&=

(k) Threading

(¢) Profiling

(f) Face grooving

-

(i) Drilling

() Knurling
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Low shear strain
High shear strain

BUE
deposit

cutting tool

~._BUE
/ deposit

/!
workpiece
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Diamond, cubic boron nitride
Aluminum oxide {HIP})

Aluminum oxide + 30%

titanium carbide

- Silicon nitride

L~ Cermets

70
65
60
55
50
45
40
35
30
25
20

Coated carbides
Carbides
Pt

Hardness (HRA)

Hot hardness and wear resistance ————

Strength and toughness ——

I 1 1 1 1
200 400 600 800 1000 1200 1400

Temperature (F)
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Flank wear

Depth-of-cut line

Crater

Rake face wear
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Overarm

Arbor Work table

Column
Workpiece

T-slots

Workpiece
Saddle

Knee
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(a)

Cutter

Workpiece
Conventional Climb
milling milling

ST 59 s gy El9!

Ao 545 .1
Slpo s Ui 2

(©)

Cutter
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End milling

Climb milling Conventional milling

Ao g 33190 6,15 5,8
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(a)

Fixed head
(power head)

Spindle

Adjustable head

Spindle
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Through Blind Chamfer Step
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Entry
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The hole to be produced:

Drilling & Boring

Advantages

+ Standard toals

+ Relatively flenible
Disadvantages

- Two toals, adaptars and
basic halders

- Requires twa tool positions

Step drilling

Advantages

+ Tailar Made toals

+ Fastway to make a hole
Disadvantages

— Requires mare power and
stability

— Less flexibility

—

Milling, helical
interpolation

Advantages

+ Standard toals

+ Very flanible

+ Low cutting forces
Disadvantages

- Longer cycle times
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TABLE 2211

Diameter Hole depth/diameter
range

Tool type (mm) Typical Maximum
Twist 0.5-150 8 50
Spade 25-150 30 100
Gun 2-50 100 300
Trepanning 40-250 10 100
Boring 3-1200 5 8
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Coromant U drill R416.2 T-Max U largediameter drill R416.9

-2 <

CoroDrill 820 T-Max U stack dll R416.01 T-Mae U trepanning tool R416.7
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c)

(a) (
|
0 F m o
) Tool head
Steel or carbide Coolant

Insert hank

(b) Tungsten-alloy disks Workpiece
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(Gun Drilling) s 5,61y gw

SISy sl ol yo gy ! 31U
Outer point W) ® oo law! Sy 4.‘9.‘

T
Flute | fluid
T passage ‘;ula ‘Sl.bg).é ‘5}L~4 Jal.v.’»’.o J.o.c Q
- Olxio bwgd 09 (o0 Oylg o 4y a5
Wear pads <® Juaso a0 4y o5 ‘snlb @lﬁbb

O gk Ll o5 g

angle

Ml S0 3ol slad b by Jlw U

Rotating  Cutting fluid Y R B L TS| Soov| P C P
cutting fluid feed line

transfer gland /
\ Drill bushing
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(b)

Workpiece
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