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Cutting Tools and Tool Grinding

caE IME-TS G Foum Wi § WS offiads w2t I @bt iy ol w3
wey ¥ Y s 9w I 4? M colval B a9 fion ot 5
Al 3t FAAIGLS FCYOER FFET FAON T Birw evarey 5 9w o
TR G T AW, WL, A i WAy g Fibrs Fewn v, 51, o, © IR @
WA g AR o G PR 0elR ¥ e wErs- Fae, 6, ik, oo
AT W 4y o S FiRa sReiet e T sty wive #E e, Feif, oeler
STET WA TS AT T, SR IR o W, WeH-cet @ Frl R
cFiviv, e, o, Jifels gRew wele Wit I W | R SueewemiE e
ST (RIARE  wi-aRf awen ot Ry gw e 9 ety W el uRe
fafew s geenfer s st g |

i\@ & WHITH 1T (eI STIEF

o b For oeiv TR TR R

o b2 Bort frlftes vaee «inm;

o b2 Grom Rl e o B TS
o it B b fister fdies T oh;

o A% v Tl e AhE;

e mmﬁwaﬁﬁ:ww“wﬂm,

s b2 o1 ¥R AR T sw;



Sv8 (GRS T IEH-D

o FIfGL GPTRA TN 7T (35S TS AR

R SGER TRy U2 SR SR 706 &7 i IR 93 w1 v B W difte B @R
AR, (@I Crifas] Fit@ @ea F1fb2 3o IS W O 73 9162 o 49, B ferewfl
@32 BT NGRRT SIS wrel S 911 HIR6F TS 12 Fovy @R I @& (Cutting-
Edge) toffae @32 312 qurmear ai3fee It 49 IF @ 8 %Sl oo 3771 9o 71w
T oL ATENT SIS aw e+ |

2.5 FIfb G wAffof®

T I IRG AT TGN 41 I omiefer wohiiet 33 gopifis et facs sty
IR FIBL G (7 A IMCE *Mjies 0, =I0eea (<1 AR 6L wigx AT | b2 Gasjfar
41 (Diamond), &% +f®7 T>i® (High Speed Steel), Fwre 1% (Cemented
Carbide), JHG (Cermet), PRI (Ceramics) 2951 *mrd 71t tofF 2 A=

205 Fifoe fre i}
T2 G FibR aw It 1L ATCH Toi7 fof T 9 SIeet oot a1 1 @~

o TTeieT otws IR B
o If-5itES P Be

2.3.% Frete snrs 31 §=
freeiet sitws 3B Gt @3ft Jg DL Gre NG F1RG @AF (1 2RI T30
(TNH- (1R B, & B, (A1 Bt Toifu
IIIGH AQCP AP Toiw fofe g b2 Gorees oM oieet stsf st ¥ | (Io=1-
e Bif¥2 5= (Turning Tool)
e (%2 G (Shaping Tool)
e 242 o1 (Planning Tool)
e 32 G (Slotting Tool)
e (if42 BT (Boring Tool)
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il ForT =i Gor a3fen

Taree A e Rev=rn et Biewn A il e cee-
s i S5 (Fly Cutter)

» w5 (Shears)

o %P1 (Snips)

o OTE (Welders)

v % EEFITR ¥ B (BEdee Chsmfering Cutting Tool) T=1R|

TH-48, OGP GRS, TR @ T QNS (oW




Sbh o mile et JiE Y

foma. e it wifbe sy
Fhifagrs dutey wip dvivr fERre Frww Yot Sifi Gavce e siof oM 3 9w

» #18% 9162 T(Side Cutting Tool) + 9% B9 (Form Tool)
» %2 5% (Grooving Tool) o T&-5% (V- Tool}
s @% &% (Thread Tool)
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1000007
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VoM wBL Ry o e s g

ieemre it Gor 1% o o i il ow s, o o e vy o Ay
weEe I (- T b, o R, g o e

GG (o TS 7 WSS il T 15 ST S 31 3191 &v=-

« T it (Milling Cutter) o A8 w8 (Grinding Wheel)
v TN (Reamer) ¢« & (Hone)
 @F (Broach)
4 - k¥ 2
-
,( NS \\n
Ly \e&%\@
\. S\
Rifew wifiy i
\. J \
= 1 et

fa-2.8 Ffiny sietw 2ifFoviord wibe Jremg
Hait™ 41 SN Rweny oS w1y e -

& (Drill), 71'A (Chop Saw), 138 (Grinder), FIBI FBH (Rotary Cutter)



St o Ciie L fen gims 3

@Po 9 (Centre Drills), 1% (Scissors), fisa (Reamer), M7 fioiw (Scam Ripper)
L]

i oo AT Rt T3 = ot ot 41 9i-

>, oy Laier A% (Linear Motion) Lathe Tools, Brooches

3. g % (Rotary Motion)- Milling Cutters, Grinding Wheels

o, W e @ i Af® (Linear and Rotary Motion)-Drills, Taps &e717%|
2.5.8 o Pricanty

Frwiw ot ¥y Tom @te Gfdwi (Nose Radius) @t offier ceivonpen sdusfir
SR (T AL NINTH 0 T T Sird o Sz <o

EHTEA: 0-9-9-9-3¢-5¢-3 o 7% Ao =9

s AFETJEGNN =0 o &M aE ST =3°

o AW I T = o FG FIOE o WA = 3¢°

" sefimaitem =9 (N -4 AR
3.3.¢ o freTail (Geometry)

Frs «rih Frowien vived b2, Frwr clitfies cicrrerae Jor vl 3om)
Broww et FiBe T o firerafll omiar Tom-

T W AT oo

- \( % TP Ay @ T2 Wi e 7/ -~

' v
;5 TI?E T AT n_"—"
TJ e B R T =1 /

e b d= Ay b =(fee Frem = =T

gs =iioe d= G e

foa-x.o 1 Reerall
2.3, Prreiv «oed ¥ Jom A wetmm-
= #1eF (Shank) « G (Nose)
o  ¥¥ (Flank) s cw cfiwier (Nose Radius)
» 0% (Face) « %I @ (Cutting Edge) Tt
e 7 (Heel)
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.9 CPIPTER (Angles)

1%® Fiibe e wyiveds (Side Cutting Edge Angle)
o FI62 4% =GRt (End Cutting Edge Angle)
%W fafdr eriowin (Side Relief Angle)

IIF TIFF A0 (Back Rack Angle)

#1%% T Aioe (Side Rack Angle)
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&8 B (Dril)

o Ao Wi o R siyEa T NTE 4P oe o e wifte B aiy
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ety o O WPTH W= e 4 (Groove) WIGFI
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T T3 71 @ e weiar vt

&5 37 = 59 (Carbon Tool Stecl)

A 7 A e et v I B il TR o ) o e wl
Afbranil geum b GouT JFITT W ST 4% oF A1 A Pow @i afifbs
AE i S| W o Ol Giiole SvEigh o SiEe &9 i N anbe iy
AT I I T PEANE R A - e, iy, ae e
i g fifire, S, wafie o G5 fBw 35 o147 o eirs g s aml

3.2.2 Y&-Piw %9 (High-Speed Steel)

=% T Triiven et 3w 4y o b, wPrre, aFifimy Tenfier feer ot
s 5 2513 33t w11 AffRe w3 T B o W it 6% wiv aER A @ fow
s % T2 W= AR T T F99T0 TIF T3 W1 S weo Bl G S
a7 Fifbawet Zior o = M Fow Rftw ey Gt SHEX, Frower owrd w1l iw, ar
(Broach) Te71R F10e 4307 S )

2.9 00 W (Cemented Carbide)

et Fi4i%e fn oo AT RA @b Biamme, Siebq s sl
+{i%s T T Prarte wite b P 1 1o @ Seoo B T o Seiw
Ssiigine SieT S FIe IS A |

2.5.8 i3 P (Ceramics Tools)

PratTirr oo Seivrmt oy eoioAfows omile ave PrivRs afeiite Tvee Tn) v o
v (Sensitive) 19 T 492 Sboo B WP 4 SivEal e TS A

Ba-asy it o5 @ it e
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2.5.¢ RABRF RIS T2 (CBN-Cubic Boron Nitride)

B orm b a8y o 4y T AR 2% TR oW B alte 9% W 9«
IO AiE e YT+ T o T Q3R 24 e A8 g A

8.5.% 841 (Diamond)

83t FRE = il o IR A Tworst AT wag T sewres erE i)
ST 23R P 95 @2 O% W ARSEI (R Fita FEIY ABT SN ¢ W o
Trsitweer Fata 2ofA o oot 2w =

.50 RE

o1 [RY 930 nfoeicrt $ibe i o Gfiee siwer Ao o= g g 90 e
AT TI7 wa T I9 FA0S JIT© TH) 96T 2] e e wat 1% w1k Fom it tofF
Tat 7/ B Rbw =iives v s fRsuts faca tof? of fBfere =t it

Bar-2.be fEor Rsa Rfey wet

ot e T35 Rfew e ey e aom-

e wjsF (Shank) o T b @a (Lip or Cutting Edge)
e B2 (Tang) e (%% GFoR (Dead Center)

o Fb (Flute) e OGER (Web)

e W& (Margin) o 3 FAE (Body Clearance)

.50, 18 (Shank)
o1 piF It e Prfew b & JIFT AL e I A Tw [l e
AN 7% SFIRT TN TW-

o (535 I #AIKIEAI 516 (Straight or Parallel Shank)
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CE35 I AT AT TN WAL (I FFIES AF | ALRAS (RIB FFIRS T [b7
wrree >y (S 3 AT

e (G719 *11&s (Taper Shank)

G =er A B [RGa MAF ©LA QAT T3 7Y W) MR © (B @ @ e

a1 6 Goi =irree I8 23]

2.%0.3 B¢ (Tang)

G =pres B B GAIR Iy ARG Ggall 57161 S FI6! AT 9 BBl S A
21 51 95 gL e 31 315l 01 W0 40 A1 W OfF &) 92 o 1 FCA| BiR (@i %S

JISEF MIH I P (AT BFs 99 AT B [R6E @@ F 21
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o1 RGa Ifere @ Yo FI1 AT ST b I 95T 535 B [RGB @GO AT | e
o1 R 9’6 6 AT | P G NSS! FFe FH TN M | Fo FIHL & (AT Ao
e 792 I O AT O3 T TS FACO AT Y32 TS ITCS AT | FHF &
AT AT I F(O© 4y =fe Rws T4y 0@ AR W AL 9 Beewe g 0
IS IS SPI FRITS! S| Fo AP T (T AAS (Rl ANSHT I ©F -

o b I & NI FITST ITH;
3 TS Lorffens e w;
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FET Ard IFRT 7 932 B 9Lt TS 3o Bo1 Rib SoifFeies, @ g5 o_ige @
OB BT FH T W A ©f- A | MGz o Kb @ 7 Areny iy ot of
A I | AR AR [ TS| N AN >.¢ &3 @z o A @ 20w Az
& fFe1 B g ToifFerice a3eR IS A 7961 I

R.50.¢ Ff2 @& (Cutting Edge)

fom 319 97w B9 K6 @ Orm o 711t A FI oits B9 [Ribg b2 9w 3=t 771 2ifsf
¥ T 9T @I I & 1F® 7 B2 rerm W W TN AT A= | o [
AYFNS BIHMIE QAT W I B2 9&s SIS SiHfuce FI61F AR 0 Cof T4t
2| FIR querd 7 #H1CeR T AN A1 20 R I@ A13@ I AT |
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() CRER (Strain):

TR To1 efrai g o 3 whsem it s ¢ wift i T wiverE st o
IOT| CFE = (ol ] T WHS + I TR ¥ IS o] 1w e)

) wipet (Hardness):

A0 WG P ARt @ Soler W wivie e, wie, vy It ey dfomr A
F03 s AHeE S iEae I T

jo%o



{19 A ARREE Sreiferat 3%

(8) ST (Brittleness):
(O & MITS Bolg WS S0 Apes 3w A1 2w pf fKpef 2 3w, emieds o
IRISICLECIRGIER]

(5) SIEISI/ATATO! (Ductility):

@ O T @R AT G T I ONE WP o A AW, AT 1% P
SIIIST I 2| [ SIgIof IRGE @ @I TT Sigaet I

(Q) “I®St (Malleability):

@ R & i TS Tt FB I SITST AT S AT ST #ARer® I3t 71 &7
YA Aol o7 | ArCO faw FHAPIN APTYR 0R- G, 4, SN, ©rs{r, B,
AHA, AT, v, @R, *Heee 2ogifug

(%) 999RS! (Toughness):

I IZT BT T A I O e Nt wfewy w91 o7 A @ Afd #fe
CIIRS T AR TS AN, OIF OHRS! &1 |

@) Fefgeet (Elasticity):

TR @ R &) B2 TR AR I ATe 8 [[{Jfore 3o R0y w7 sfeed siest @
stwrdf o7 A" P 21 @1 i oo I 2

(<) Af&fomT (Resilience):

@1 I THF 30T 2T I @ st (e e wgfS B @ 93 ISy T
AT SATAIe #feF 2fzel 1 AP I AT FAOIF @GR I 27|

(5) G11% (Tensile Strength):

YIQS (T oo A 4R TR ATAIFS GI1<eT AfSCRY FACS I I GA12S [T BT 347
(%) =17 87 (Shear Stress):

w3l AR o7 et ferar @2 W @B oihg [RANCS I Bl 7 o297
AT SLHTR QARG FAAIT @ YARTS A b, @ ST PHAIF @32 ©iee
38 CHTCT A ¢8I

(®) N 57 (Compressive Stress):

Biol ST IY OIF SejaTE (F I 711 JRCIA AAFS IoF YT WA I O BIARe
B Bl

(5) 20 (Elongation):

I (ST WG At FOBT RN I ©F TN AL Al It 1 GTH ;70 TR0
RISEEIRCEE R e

FAI-Lb, (GRS (TFIAF-D, TIT 8 W& &fY (StrF==re)



WY (GRS T IEH-D

() AHSIAT Mo (Tortional Stress):
W @ IR IGF o ol I AT 1 3 ©IE GO (N6 (o 5131 g 39w
SR LAV P G (¥ (NIHSICAT ICTH I8 T O (HOSIEAT Ao |

(%) TN EF Mt (Proportional Limit):

AYE I AR @ A STy A 2Y@ IR Seiice [P ofds 27 wde @ M=
IR 2@ N (e A o 97 Aod 97 [Flox Augaifes) srfed o 7
SITF ANGATSS At IeT)

() RS N (Elastic Limit):
AYT I AR @ AN SfSFT T30 IGT TAF 0O AYT I PR A8 YO A
oY e o ©ie (g s I

(%) 3we 39 (Yield Point):
AYF I @ NN S OF FIC 4@ W ANGoA Jface IFHA o s AT
RS TG ©itF T Rqy#1t3 5 I

(¥) T (Fatigue):

a6 39T Bl Age IR (¥ #AfFe 301 9B > W I (Sret W O G AT
N I (S0 (TS A I 9@ M6 GFITRFIT SN A F39H3 S F1 7 @ (FCa
92 OE AT 12 YO (ST WSHCF IGF Wiw/JLet 30

() GFAD (Tenacity):
G o 1 fow FI AGEICE KT QA (T HHNO! 49T AR S GG 1 Breat
R I

9.¢ S FRIR e (Classification of Heat Treatment)

SfepRIee Ao ol ©iest ot =t W) @-
S. wpif4feie (Annealing)
(¥) cFErei2iEe (Spheroidizing)
3. TANEHEE (Normalizing)
©. M2 (Quenching/Hardening)
(¥) $RFE&L (Carburising)

09
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5

©.2.5 iR 2f#0 (Annealing Process)

YGF o FAW AFEEY Wil
ool el AR onfa styrw Sy @ St
FHE WA e A §fRE wou ool N B
et FRicy wwifwn Tt St v cim 9,
WL, BT A W O AR RN T NG
TRrght o 3% A N 9% T 3w

w5

WETES :

wase o




0 (G TFIREH-S

VR FACS ¢ wIfAfere T 2N @ AR KT TP B A O 2T FACS W G
9F2 oG e 9w ofe @ NE NF I FICo W1 92 92 SN fFgwmd
ALICE GTifPL (Soaking) I

SRR G ATAGAAST (Necessity of Annealing)
sroifear apfafae @7 Jge oz @ AeRee fAafafe st epfafag w2 3w A
(3) 9T TSI AN 777 (Soft) F1
() {97 orEAY Ao (Internal Stress) SRS F1
() K197 OITI©l, TEF!, (IO pFII ¢ TGS YeAreeid “AfS T4
() ¥ I 3PHST (Grain Refinement) & <1
(&) fAfH® MICFFFFER(Microstructure) 3B 1
(®) oot 78t aferaa &y 4g© <41

SifafR @7 41 (Effect of Annealing)

RS 75a fea e @ifre, Bnf>ie dof® diFas T B %be 9w et I T
o Oree! 9o 2T AN, =Sl e AT W32 SIS ATSCAIY FIL HAST 2T AW Sifferg
OF FCHA 8 (T X 932 & AT TS seirefel F=gae /1 9=l

o AT KIGF TAMITTR FIFINST THS I | ¥, THF YT S Qroy AFiear It
STt 3R e, g enifafer @2 3 73 3@

o uifafeie digre (AR wwer I S A TAMIN Srors *e ¢ CEF 8F T
iR §a wfoas 2w opifafer @3 T WrgF SoAmits FIBTS! IR T FER
FrFFISl G AN 932 @O IS I FHIF @A T R T

o IOEAN (RO T QA TR Fioa W3R oIy qfye wfberet 8 2w wypifafe
41 I FIRG TR €8 47 IR

wifafere AfEsm o B Qiest sy 201 @=-
o fFeIfd/o=gas 4% (Recovery stage)
o 3%{BF o154 417 (Recrystallization stage)
o I 3@ 451 (Grain growth stage)

09



yo%e

D

1] H4HH oy =49H
(CHT) CRANR)

o.¢.3 AR (Normalizing)
o B TFhFW SMEEN «F T ¢o” T
Yooo BT wietEiaiy By 3, e wivEta
g 7 G pie A% T Ay Mo e
TR T3 | TR waE W W@
Yrory A 9 AR 9E2 AT =NE
A P e «F i Rt e
s W TR @ SrWE Few Wng
T AR Sy Fdr )

Bare.oz FaamiTes 7 ¥ g

FauiiRie o it @ 2w (Application of Normalizing and Effects)

o TEWMIYfR &% T @t (Rolling), |
ifd (Forging), Wik (Stamping) !
A5 e (So7 @ BT afte S w e
weelet W Rftww vy Fow |
iy Ik iy, o wR e GfaffAnt S
W om s weEd AT (Infernal
Stresg) T A f3a-0.00 TANAIERE oF oo

o e ™ B Mg (Stress) TIQY W, Erirs maiviiiog w=t o

9.2 FEML (Quenching)

B T SvaIaTE g Eem ST T GuY I VR AR 1 2o wgleT

Ny o g Moo Faw sl (Quenching) T Sew Fowre sifire gfRon ter

FACT Y3 CEPTNCH ST T J¥R AW 20t A G et U1 AT LT 4T I

oy oiE By goer R 3 o g Fég $m A e e Sy ek

sifird fdarion) witsge Hrew woo Fovem Seraywilere: 3fi «m)




333 G oy

f6a-0.00 FE Afdrar
yo.2.8 it (Tempering)

T TR o FSow «Rfr T =
WeRe! i S, e ey (WG ¥
waiih a0” W eco” G SetE 4T
Gax T i oA R oW Tof vRE
e w01 | diifie T =Y PS5O Sreem
AY (A TORT WA WAF AV WAL &N
ok (Geiifs el =gy T Fing Wi 45 oa0.ol Eitfire 2w
T ) iifie. At w0 wow e fire aeivrs = i o evdEe i R PRy
Eromm G AfFns 1o Eofg
Toom i Sifi wr gem:

s Toom weEet I

o TR Y ¥

» oW (RO TS w0 I

e Wi AfeTiniy wet 7 vitn TeifR)
=i oD it R
Ther =t A et (Bridge and bailding constraction)
Tt obIAw BIeF (Dummble siorege tanks)
oo @ wirss H (Cutting odges for drills and saws)
W™ B & B8 (dump trucks and chotes)
W (Gears)

JOJD



Ao

i vt i wivien

a3e




238 s Tite e fopdite &Y

©.¢.¢ C8 fifdfee (Stress Relieving):

c5 oL 30 41g I 1239 Ay o Aw Piea erewas (dRdfRs semam Yo
I IAOCT A8 G Sl I ATF @ R e srfegn Tm Wi,
chwming (Straightening), (W2 (Machining) 91 iR (Rolling) ¥aig ¥ ¥
oo 5 7 T4 & « S 9 T A

0.y 25 Mbors [ﬁ‘ 8 w (Heat Treatment Furnace & Equipment)

IR SolfEFaT e R 33§ o T T35S T 4| 93P ARNEES S
*wis (Refractory) v t=ft Far ==
©,4.> S{EH 5 (Heat Treatment Furnace)

ST B TS A9 FA GRF, U GF16 SMRIE HATE TS BF 43 O N
e FoH Gl ot g Serw YTy oY T T SR ERRIE BNE S
TSR Se YT FOT fAwEd T3 o ST o QA e avyes oW, @F oft
SR TS I TS T FBR ANG were TS AAER O THRA R AR Y
CTeRY foeta T2 T W owed pfew fag wiee Tee 3t il Suw g dratew oo
ST SGH GITHT W R v Tobt HeT b Sl g G wwr A ety
ERPTe a9 dfere Y AT w0 I3 T T IR owfve wrfew pfw
Toemg wite 9IS Itet 3@ 4

Q099



{1 YA AR wifdar R4

&5 Mbors wiiciv aat il gl e 48 g%t oe-
+ 5 5% (Batch Type)
o SR 518 (Continmous Type)
wivets SR Setw fds 7w 4% witet o 3 g or -
o AT AT AR B (Naturel Gas Type)
s R e Bitet (Electricity Type)
5 Mboeh 3 wpits piM R Y9es o 4w o
¥) Moo Giifin W s wpie- (S At o ooy oo Bl ofeas)
o BI% FirET 584 GRS i AEomE (Dry fumace with forced eir circulation)
o Thy%w re-geey, e (Liquid Baths- Oil, Lead/Salt)
(%) IR T WP (General Purpose)
(oterial AT Go0” MEF dogo” GIFGMITS Wodls, semisfie, FifaieRn 8 - Foom wa)
o % WGP (Dry Furnace)
® mw—mww[ﬂm
() Y% GiTAG W FAEF (High Temperature Furnaces)
( SterE Mt dooc” W Moo’ YT P O wa)
& mmﬂ)ryfumanﬂl
o AFES M- PG (Liquid Baths- Salt Baths)
() xR A wrTAARR WGPt (Carburising or Carbonitriding Furnaces)
(ST A dooo® (AT 380c” Y Fiw Forem D)
o s $90 FiFTM (Sealed quench famace)
e dvies REMGTT T < ¥

-y, (AT CHEITE-S, A9 @ W ooff® (oI



W

o oiicl fa e o BY

JoT



oG

14 969 (Csr Bottom)

s Frae FREA
fba-o.5 RH FT SR

Fierd 47 ST Sivildu piee diaew BRo Sieim o el W

Flrrr sy ey L]
YN A AW T W aN (A, SR QA
{Method of Heating) | (Combustion of | SPreieat Tttty
fuel)
Ry SR Wyt aernm, e Wi,
e sict Renf@
W AFEPWA (S | 715 (Batch) iy R e
(Method of Handling | wFREs TG U AT AT A IR AT
Charge) {Contintous) ForH A
Toa TG (A3 AHH *W o BT AT




Wb

(SIS I H->

(Intermittent)
seEa oY (Internal | IS (Air)
Atmosphere) =515 (Other) @IEee, Frabe, deese A S
(Generated, Synthetic, elemental,
mix)
IPEE BET S | 8t (Open) Y 1%, 93¢ o ges (Exposed
(exposure of charge to Charge, Single Heat Transfer)
atmosphere) @& (Close) fRfen o1&, @ 6 G (Isolated
Charge, Double Heat Transfer)
e o (Type of | 7= (Stationary) w1, f&e, =1 (Slab, Skids, Rail)
Hearth) EQIEEIC] &5, FF, @EE, ¢iEAw GRe, &, CroF
(Moveable) (Belt, Car, Roller, Rotating Table,
Screw, Shaker)
werEad o (Liquid | &9 (Salt)
Bath) o517 (Other) sifers ett, Seerge et (Fluidized Bed)
BRe-9.0) §fER gTon
©.b.% {1 ST JIYH FAAPIR:
@) Afere e (Solid Fuels)

o @™ (Coal)

fRH1: T T, W@ 219, Tewe
-SPYfRT: ot formmel S, =% ¥ @, CBiE® Teut, &= (Smoke) T

o g @ (Pulverised Coal)
RN P T, X Y, SIS WO ATEH 2 1, WA e $e efta g w1 73

-SpfRYT: Q¥ 495 2

o T (Coke)

-fRT: SRR ©ffe] FF, @ wrHeia efrie 2|
-SPyfR4T: AT SISy 48 RS W1 [P

09
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%%

@ (Coal) Rl (Pulverised) cvior T (Coke)

fod-0.5% #Ew Io™

(%) e Yo (Liguid Fuels)
“H341s TH YT 19T O 7 HRANT ER G, @A SORH 2TH T I, T C5W
TH, O @R 791 T ¥ A, W W% 2B =| A7 | AN AP (gesoline) @
TR (kerosens) T ¥ 50|
il witw Fabir e cBE 73es T o 3t ¥y o @R T wiE il neEr

Llled

(%) 1P e (GasconnFuels)
ity g AR o AleE 1, @iEr Sow daes w4 eibaw @ oele
nirer sitewt i) Wt RO Coal-gas or Town gas, Producer gas, Blue-weder gas,
Cracked oil gas TR WA 4TF|
=i s favw wEw o e W, O Biisios dove w, Gie
TIPS e A




Heo o Ciie L fen gims 3

®.8.0 WMEAS (Magnet): &-Rfbe Sw gorm

W WS FEEYE IR ETE-SRmE « A
100 U T T ;o=

0.4.8 (A 1 (Bending Tool):
I FAECH 0§ TG IS 9 4 PR 0w 195

5 &

a-e.38 caftn Broryy
@.%.¢ b AW (Splitter Cable):

slfareiy Wi iy afcrtr et Jtewty WIAPR A AL Wy
it S TIws Wi

fBa-.5a¢ b ¥
.69 RGN T Giioes R6E (Digital Surface Temperature

Metre):
heeR ¢ FRYR AEEeE svEE Al wr R e dittsts b
e |

o039



NG

fegE A e el e

o030 TG wr Gtesty ik

o

[mw-wgwmmmmmmmmmm]

fren GRm crem wolt sifter ege It
o &R AFIdd A 4if¥rs T fefepmicas =iy
>, | oo L1 T
3,
.
8.
¢.
W,
q.
b
9.9 1Y (Metals)

T R e Ry i i, S Ry iR vt e, Pilior e e
I TG, BT TR ¢ INT A, WS T e e o o o o @ Bge
FARRE S Y1 0T | G- oI, BT, R, G, ST & |



yo% CORITEAW CRITRoE-S

fog-o.5q fft o WY

©.9.5 4w @ Rwi (Metal and Classification of Metal)
4T 24s ' 6 o w33 1R -

. (A 4% (Ferrous Metal)- &7 F74 (1% (Tron) QITF)

3. TH-(FAH 8% (Non-Ferrous Metal)- <5 [TNF (RS |1TF 1

AP 4 (Ferrous Metal)
(%) T8 (Steel): it @ A Tifie mw ooy tufdt v e ¥ s =1 ol
et (Hardens) 3k ot 47| o e Feen 4y Tras oo P wiie 3 «mi

i. cBRw Pw (Stainless Steel): Fomm A arifimty 4y fiEww 21 c8%=mm
5w 2eft i NI Srw o < doo o WfiE @l Tt AR

(Piping), ¥ (Surgical) ¢ (#Bw (Dental) Tt (Equipment) tofy
AN O CH P FEe g T i)

L1



4R At RIS wrafEnt 209

ii. c5%E™ e (Low Carbon Steel): -394 B W& o (A 0.3¢% T

I fiffe AitF | a@ F1%T (Mild Steel) e I 50T OO O @[
BefRe Frsw e T ager R-39wtie I (Reinforcing), =i3-R¥ (I-
beams) ¢ G (construction) site QfF JIT© W AT

iii. fifews +4F a1 (Medium Carbon Steel): SifSas 145 F5E= 45 0.3¢%
QT 0.u% T IR fAffe A 9 FMTT (Mild Steel) Foe I 712]
G=PZA (B @32 TSt (Ductility) ACHEER SIFAT @ 4K 7o JI2IT T
aRot (Nifere A, *5ies, (et 239 (Railway Wheels) 8 (139, e R
(Beam), (237K (ST (Pressure Vessels) €3 fRf%ee-Jier (et 37%® 20w AT

iv. R FEF 7571 (High Carbon Steel): B T IFRER AR 0.0% AT T
23 I 758 1| e 49 Forea Gw @b /@ 1w @ wej31 Bree (Chisel),
32 bt cofire @fF IRT® 21 213 IR B w3 et @2 =1 G
I A AW

(%) e 5591 (Alloy Steel): F5TR A et @ BiRGiaam fiffe 3w e 75+ tofx

A W GO 9T @ A T Y A, qeowel, U Ifw A @HiN FT 8

SR afeTe s Cofs Face arier e g«

() BN MR (Cast Iron): SN € IS AR GIeR @r ¢ofF 271 #1fag i1, wfH =

Berl, SBITIRIes 3¢ tofire @ age )

(¥) b ST (Wrought Iron): 35 Sswce b IRl 391 21 o FREF AT 332 3%

AT | g7 FiBGer 8 @ A& 932 T3 3 @R (Railing), (29 (Nail), ©fF (Wire), 52

(Chain), SELF1R 8 FIPIT (A0S 737 2|

q9-CFAT €Y (Non-Ferrous Metal)

-G (WO WA ARAA 472 F9 ACE [ OAS (g AE | Qe =g
AR, T-PFRIT 9T I GG ATEH JIT© 2|

(@) OERART (Aluminum): @ 33 21, F797 @ 35 e (BB W &% oG
(High-Temperature Environments) SHI[N=N (L ARAGAS 97 | WPy
7w, IO I (FoodCans) €32 Srorenzie (e @fF Iz 20| afbF 1Fie Iw
12 @7 T Prea, @met, o8t Tonifi cofx =t ==

() FA (Copper): 21T YT T2 SAPH! o], Y2 AW, MAS A W, W¥S [
AR @ oI sAfszres 4 i tauyfos fita it @ gz 20 6 gfes, 01 @ifee
2o7Ifa Fite 75 JIT© A AT

FHl-vo, (GHIET (FIAH-5, IV 8 T Y (CSTF*I1eT)



98 (GRS T IEH-D

() Bre (Lead): /© 432 9 19 ©F AS -6 #TF5, M (Enduringness)
T&® (Heavy) FoRrae | @fSiTex 8 I (AF 51 3| AR 713, @O1RY, [fFee ffra
8 39 (Sf (Fastening) 93 I1T& QAR 73ITS 27

(%) & (Zinc): 9 9 =& 7w, E-EFoL *T6 RFAT 9 Q) FeemzfeR e
453 IR 7717 | FEhma @b tofia Fitw ofd ok I37e 2w/ e fwd 49
(8) B (Tin): BF IAPTEIR F77 €32 FANY, IV FATTOOR AN @b FHFTE F7
QY FACS THCSA TAY (I FACS Sracialg| BFas T=e Uy 329 3919 &= g
FT (SR A0S JIF 1 2| TR Horia (iwR s, g wewes amy A (hrerer
qCSl| G4 QP oM SR T T afeRfie k@Rl I ¢ @G (o e o
A B et Sty *IE 99

(5) T (Brass): 9 fres, S8 wOIX AT 97 IMBTST G2 FFHIAST TR FIAC
&2 ¥32 AN | b et o 27 TN I

(® 34 (Bronze): 46 FAII IS0 SERE HFF| AT WY @B @@, I BF A=
&g forer AT =11 @ it @ &= GTS F3FRET (Phosphorus), iR & (Manganese),
fife (Silicon), ¢ SHFHIT (Aluminum) IIF @ AT @b W& ¢ TeE, o
AR FASPTAR @32 %Y @R AT 4191 T A4 (Mirrors), AfEFeF (Reflectors),
FEeheNe e Topfh Cofire gz W wRe g @I ARWNG AN
(Submerged Parts) tofsre ReiFeita 219 =

(&) BIRGIRAT (Titanium): SE5EE SfEfwEe @3 6 Ssmiy/are =T 20 1=t @ft
AT & ¢ T ST AW AT | @ A @fRfeife Y33 ©ie, oo GBS Srsiatar 5y
FACO AR GIRCHP g, [EGE @il @ e tofite [Redw 4y e
[ W GRIST (PP @ (LY A Cofe A JI7© 2|

@) @RG (Cobalt): 2 I ¢ R 313 kT FARIK IF (A0S @R 77T
£

(@) s (Nickel): e FfAA7 (79 AT AR 9 Ao Toimia| abre Tege,
CTRIT STSR o AT T | fNFeE @ THANW 8 FARIR QARIE &=y 433 AT
41y | s 4ib el T Fwifs ow Qs

(6) BITB (Tungsten): 9F 7e1 <if6 419q G S ¥F GAIZA 8 (Tensile Strength) @
soTes (Melting Point) Oial M2 419 &0 W1 GIEEE F@Fe F(dice ot @
JIT© I AT BIRTEF FIAZ0 QT oW ¢o% BITHT 1130 Cofre JIze W) 3
GfgF *@ i TN 8T I §1 8 (ST (Heavy Equipment) 2FIHCHT (O Fai
YT [IR© W
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IS A ARE Sl 206

o.b 1Y *FT (Metal Detecting)

©.b,> i %AW (Spark Test)

4% AT N G0 I RIS AR IS oNTETS i AN (e, g, Roward STt
§ WFTe) Birs F@ 1Y e a7

o Y05 N 5%
©.b.% " (A (Spark Characteristics)
s (51 @1 (Wrought Iron): cibt ciria ~=ifer e @i o ife o) gy
cerarfer ST ST, Sty Sl o =
o % 5o (Mild steel); «F i $fEr bt g oot o1 i ouib I AP
<32 Ol otas R TR wEre R AT rew 1@

¢ THH-FER TI% (Medium-carbon steel): % TIShe Forer TIrss o
™ A FaTrR «Fe, RfSw 4 =i g JraE, T 41 oty SRR 9 w=
7@



0V (GRS T IEH-D

e UTH-3149 TS (High-Carbon Steel): TH-31E7 416 @3B ooy i< #piGf
(STFG! PBIHNG) =R T A3 23 @A WY W AR wfR-ee
T et Tuge 79 1

o refifer Ti® (Manganese Steel): jteiifer P qife cha ~=iF e W
(1Y RETW ST G2 6T (2t T

o 3-Pw BT (High-speed steel): RZ-F¥e B @36 Hlef =i ~A1F UM O
AT AF I

e woo-fifRer (B2 64 (300-Series Stainless Steel): €2 Feifa Ix Forem
SIS TTST 9% I T, BTG TS T 932 AT (AF FHAT 067 T

o do-Hfited BFEM & (310-Series Stainless Steel): €3 “Ffe woo-

HfATe ~Ee QT O=F (@G @32 AT | Q9jfel TS (ATF FA A6 W W2
A5t AT

o 8oo-THATEA B3 a1 (400-Series Stainless Steel): 8oo-FHfATeR =HFoffer
woo-FfATes it ATel, O fFRh! 77 L ~AIF 2™ BT AT

o Gl (AIRT (Cast Iron): BIET3 GIIRIR “iF 43 @16 AMCF I 4136 236 ¥7 =1

o fITs @2 (PRI Tw-oiig e (Nickel and Cobalt High-Temperature
Alloys): @2 “AFfe1 sieeT @32 93 =I5, @9JfeT *Mp-311eT e 3T @I 6T A 1

o THCET FR12C (Cemented Carbide): FTATHT IIHTIT © TRpF A ~AF AT,
(T[T AG-o11e Areq 932 FIBT ATE M

o GIZBINA (Titanium): e BIEGIFAN @3 o-cEMew 4y, @t 24F7 Fivet tofy
IR G2 ~AFE @NEw 4G QAT F@2 AR FA A, IS @ffer 33 Ty,
232 (Blinding), 3T F0e 2T

TANNZ &R (Normalizing) o  AfFAN YIS TPTR AT A AT T A
e @ I A
o TS YIQF ST 8 TN G CHPR YF |
=2 (Annealing) o 9 ATFAT Y T IGTR AR @ e[,
AT 8 JEHII 19 i@ i A

09
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{19 A ARREE Sreiferat 299

eraAt Ae/CE Y7 2H|

F3Re (Quenching) o 4 AfFNT «IgF W& I@ om T wW AfSEN
wrel ¢ FfTer Iw A fFy Arpw wwFer I
epied!

« SfFRT 47 FIB ©F T FAfAwet Jiw A

o B (yrewron) 3@ it
@ qiefa2 (Case Hardening) q fFIT 4R Soifieee We I [y oww
31 FAR&ER (Carburizing) R AT

G=1fR2 (Tempering)

01 IR THAMITR o=t Y @ oHeeT U v T2
(3) TE 2fSTRIY TR St (}) TS #fF (o) F1F (7) TSt TIR: ¢

R Srafiie ifEFms T 4T @i ol 3% A2

G=AH2 (Tempering) >  CBrEmiL (Strengthening)
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() % 9% ™% (Tool Room Lathe)

(%) FrEH O (Capstan Lathe)

() Bitab ot (Turret Lathe)

(6) ST W (Indexing Lathe)

ﬁmmmm@pmﬂ Purpose
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(%) " (39 % (Gap Bed Lathe)

() GG ooy (Multi-cut Lathe)
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Graduation from LDC Status

Indicator Graduation | Bangladesh
requirement score

Gross national

income (GNI) per capita $1230 or above 1274

Human assets

index (HAI)

Economic vulnerability
index (EVI)

66.0 or above 73.2

32.0 or below 25.2

Data from the 2018 triennial review of UN
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