Iare wa fafor (Production & Manufacturing)

frex (Fitter) - swsei - 1

v 3.1.134 - 135 & gwfia R

qe Fe= g &1 e Suar (Heat treatment of plain carbon steels)

IEAW ¢ T A F o § o faaforfa weF aw av i

o & F THT ITAX FT TAAA TqTAT

o TIET FEA T F HAAT F THR, HLSH TQT 7 @0

FOT IR Ud Iq*T sateA (Heat treatment and its
purpose)

I % U (propertion) SH& HHEH (composition) TE
L= (stucture) TR AT et €1 39 IR ITF Heehl U
LT § TRAAT FH IHEH! UM HT HI6! (YT TGAT AT THhAT
€| zEa Ft us fAfvad arosws a% aa (heating) F¥& qaT {6
uF fAfead a¥ & 3veT F¥a IH TLIAT Ht AT AT THhT € |
AT | IRad T 30 TohY 89T & aa+ g 3fide (cooling)
FRT I8F U H qRad F IF F FHT ITAR Fed ¢ |

Fig 1 EUTECTOID STEEL  PEARLITE AND
FERRITE
PEARLITE CEMENTITE (FeC)
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gauThita®/fEenze 3@ (Eitectoid/pearlite steel)

A 0.84% FTd SETT AAGT FAUGHITAh ZEITd i fUeaage
Fed & | 7% FrEe quT fEwEe & F weigy gtar 2 |

sfagaumsifa® o (Hypereutectoid steel)

0.84% & 1fereF FTaw aTer T a7 Afdgaushifas geamd o
foavaze qur e T 2|

FenzauTHita® gera (hypoeutectoid steel)

0.84% & FH FTA aTel TETA AYAT ALNEAUTHITA® T |
fogeeTEe T HYEe gar 2|

T FIQ q9T T N /=T (Structure of steel when
heated) (Fig 2)
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T & =T & g (Types of structure of steel)
(Fig 1)

aTg % gHS 1 dled I¥ I @ @¥=AT (structure) e
TAT & FEAIAT (microscope) T HETAT & HTAAT H aTed(dF
UST FTEST T ST ThAT & | SO BT (60T IHSHT HCIAT &
ATY 9X 3 strar €1

T AreT (iron) @uT FET & far (alloy) €, g 3@ma
(steel) ® wrad & ATAT 1.7% & 1f 72 S¥dfr &1

%¥ze (ferrite)

AT oteT (pig iron) AT et SEH 0% #Te =iar &, HerEe
FEAT &, I AT (soft) ¥ = (ductive) giar &, fbg
AFATHT FASY (weak) T g1

fd=Tze (cementite)

S T § A, AE TS w6 & @A AR F w7 §
TEAT &, af IH AT Hai5e AT FA=Ee Fed & | F g
FEA FSIX aAT WX BT &, T A9gd e8! srarl

Fig 2
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HEAT TREATMENT - RANGES OF STEELS
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afe eI A AT S At 723°C & IFAT HLAAT H qfRadq
B o & | 7E T §F STl SIRATEE FedTdl & | SATRATEe
FgEHT (non-magnetic) AT & AfT T T ' HR-Y
SR T T S B ST e T S e
& AT Fv a2

af¢ aa sera (hot steel) #T die@T (rapidly) & 3veT o SITw,
A ATRATEE UF 7L GLAAT, AT AEHTEE FRAT &, § wREtd
& ST €| g8 @¢ET agd "#Ei (very fine) I atelt aRwpd
qUT g F31X (very hard) ¥ = 81dT € I8 A= 2e-
e eft (wear resistant) g & T T8 ALY AT F FE
Tqdt |
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T JUAR TR a1 Tt (Heat treatment processes
and purpose)

gf% a9 (heating) Td sfide™ (cooling) & 3&TA @t HL=AT
# afad+ gtar &, safere iR IT= & 38 YO (properties)
& HTH &F A TIAT ST TheAT & |
fafsrr whTe o ST ITE Ud I T (prupose) fAeforfaa
gl
FSIHT0T (Hardening): &« Fiwat (cutting ability) s
Te-%e WIHAT qGHT |
TR (Tempering): F3IX0 & IoTd STATEF WIRAT i
et e @& gem|
HHeI (toughness) T8T FEAT T4

FeHIHT (shock resistance)
AT

FiferT (Annealing): gfaaa (stress) ua fagfa

(strain) ¥ wHATI

fagfa/@stear (hardness)
AT HIAT|

Ao FaT (machinability)
AT
FETA HT GATIH (soft) =T |

aE=For (Normalising): SoIT@ & U AX=AT &F
e AT |

FOAT ITER F forg gema &t aw wen/gen (Heating/quenching steel for heat treatment)

IR : T AV F A § A e &1 FA T 86

o e wEEYET AT AT SURT AE@YU aTTRA W Y T HYAT

o TEHT IAAX THA & oI T HT TqTHT

o sE | fafyer A F 1 e & e sl et arwn FatiRa A

AEaqUl aasA  (Critical temperatures)
Lower critical temperature

o arra ax e av st (Austenite) & g afRad
ATLH BT & (-723°C) 7 T+t 1T (plain) #Te+ &ier &1 e
Tl ATTH FEATAT & |

FuN Ffww aaww (Upper critical temperature)
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o aAE = e & @390 (structure) I SEATRE
(AUSTENITE) # qfafdie &t et &, & S e A
FET AT & | T § &7 & qfaerd 7rar o (e g 7%
Tear g agar &1 (Fig 1)
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SELSA

0.57% @ 1.15% FTeia &t 380 forg o=t Aeeaqor arashs
(LCT) 723°C @ st wifer® (LCT) 800°C arase & |

0.84% #Frad & & forg qar Il 2| 39 & F ggams
(eutected) &It Fed &1

AT ITATE i A ey (Three stages of heat treatment)

& 3ETA &Y TH HIA I T8 A3 (required) ATTswH 9T TE=AT
g, dt o8 uw fafeaa aug & forg S arosw 9¥ w@r Srar 2|
Y T & [ FE &7 (section) & weAr Wifd FAEET &
(uniformly) ST Tg= ST €| $6 T & FrEAT (soaking)
FET ST 2|

ZorTa &t aurn (Heating steel)

7% WgT (furnace) & =a (selection) @+ & forw Sg o
(fuel) @w=r a1 (time interval) @7 It &7 aifSd ATIwT
ak @ & A (regulation) T¥ AT gfar €1 a@w X
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(heating time) T& aw« T8 WA & HHeH ITHT HLAAT AAT
ST ITAR fFU I ATt Iof & AR (shape) UF @18 T
ft frofz gtar €1

TqrEA 1 97T (Soaking time)

I IWTT & AT FIE (Cross section) TAT TATAAF &ered
(chemical composition), sTgt ® =TSt &t ATAT (volume) aaT
gl § =TS0 & TR (arrangement) ST 9 f4¥R #ar 1
amaT fefy & 7w S & a1 & & #ew qar = o
& forg wfy 10mm #ters & fow fime auar =9 uaty soa &
gfd 10mm #terE & forw 10 fave w@r sl

gfea@= (Preheating)

AT H FT AT9hd I 600°C dF &l as a9a &F d &ie-
¥ gfqaas Far TRyl

3T ®IAT (Quenching)

Fifed sfiaem (requied cooling) # w+fizar (serverity) &
AT 9% 3T #A & fafssr ATeA@t (quenching media) &7
ST R ST 21

a9 A TAfod g F AT ©:
- FTEA "

- aa

- 9

ST =ter aatfer (faster) sfidere 3¥ (cooling rate) & FedT
€ waf® arg aad Fw|

AR A (T FEs) ftes Tar & gEn ©, ;i

39T 391 (boiling point) & T (pure water) & Tfera gtar
& T aa (heating) % FTTUT 4Tq %1 @ T¢ STHT 9 (scales)
T (salt) F FTIT B ATAT & TAH FAT ITATRA I ATeAt €1
FY AT AT qTer ATEAN & AFAF T (better contact) § aHT
Tt € |

TTET FTa T & forT STef T T AT o siar € St
F A & ATAW & ©T § TAWT I 77 &4 H oo war
arfeu | 3|" ofidem 3X (rate of cooling) ® gfE & @t & |

A aTet aa (quen ching oil) T FTaT (viscocity) F# T
TRT | 37 3597 & forw &Temeor e d< (ordinary lubricating
oil) & TR ALY FAT AR | ATFAETHE T7 & (commercially)
9T w1 & gA AT dd ST (available) € S A & T
AHAET § e H7 g0 T R &7 FH GA1EAT 6 e JTAe
g | Ut 39 & o7 SmeTa a1 9= AT Srar € ster
ATT (plain) FTEA ST FT TT&T Iqer 3% (cooling rate) FH
gt 21

T a9y ¥ & T 39 & #3 (harding) & forg suet
arg (cold air) & s faar StraT €1

e ZaTa #1 ®watewr (Hardening of carbon steel)

IR : T AW F A & oA o w9 Fe av e

o TETA % FIOT T 3 TATHAT
o TEMTA % FIILOT HT TATAA TATAT
o T F FSITUT HT ARIAT T

FIT0T 7T ¥ (What is hardening?)

FSILU T FWT ITAR a1 fafy &, forad geama &t Fudy wrfes
araEA (UCT) & & 30°-50°C 0¥ a% T fahar st 8 | ¥
FTT-8T H Teh GHT ATIhH I1TT T@ & o1 A1E= %7 g9 {33
STTAT & T99ETd SETT i doit & e aread (cooling media)
H 3veT #¥ forar sar €|

FSI0T F1 T3 (Purpose of hardening)

=% Faear (high hardness) Td ge-%e T&&ar & o0 &
fasra AT

FSTCT & TEATA o 37 T 0T AG-w1e2d | ST AT v
arfe wwfad g €1

FIT & FAT JHAAT Tt 2 |
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Fa1eor it 9T (Process of hardening)

0.4% & Ifers FTa ATAT aTer SETT H FILT Fl{wieh ATTHH
(UCT) & @rrsit 30-60°C 39X s a« o smar &1 (Fig 1)
10 mm 3&Td & #iers & fog 5 e #1 drew &1 aug o
ST 2|

TOH TIET ST it IThT TCAAT TAT AT FSITIT & AT
o et Ifea ATerw S9- a, STe T arg | A & (rapidly)
3ueT f3Far ST 2|

Fig 1
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F3i¥ gema w1 R &t (Tempering the hardened steel)

IR : T IS & T § AT I8 T & qT e
o IR FT & F@TE
o IR FT I T T

o AR R T FIQ T IR TIT I AT qOA F g FA

o TEIT F IHJT FIA H ATITIHATT JATTT

iy #w & (What is tempering?)

(hardened steel) & 400°C & H= ATTHT & IA: @ F¥ah
3ueT T Srar €1

T Y R 1 ITW/w=AA (Purpose of tempering
the steel)

FSIEFA T AT WX (brittle) e &, B 38 T AT &
e T fm S A €| gmery gwet dmfi A o €

Tmfar F 3 &

- =R wfdse (internal stresses) AT (relieve)
- H3RO ug Frweaa (toughness) & i #ar

- WIRAT ® FHH HLAT

- 38 d=ar (ductility) #t g ST FTAT

- wearrgsar (shock resistance) Sa= #wAT|

T it TR FIA #¢ f&Afr (Process of tempering the

steel)

IR WA (process) # FIFd 38T H It (appropriate)
SEfRAT ATT 7 TH Feh AT AT qX A ww aw s ara
(socking) # forw st fI=T smar €1

7E Aty W & fAfoaa & st € | w1 T qw a% e
afe TEse TR &7 QT a1 ST T S awar €| arfersr
(Table 1) & fafsrr siiomm= & forg dwafRar araaTT @2 G gufy
T |

T 1
T 3ran ATHH AT T
aq #(C)
T AR 230 qH & T
F7 frer
fgor qur fafemr wex 240 TeY 99
FT T
T quT e = 250 q
i, dwx, flawe
fg= 260 ST 2T
Rae, & 270 T T A
S T, SUET BT 280 TET AT
&t Freq & forg & €| 290 o AT
IR EET:] 300 TMERT AT
320 stfa e
CIEI
340 s forg
8T e
IEEINSICEREIE T EG 1D
Hrreuw & forg 450-700 TR
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zea & seew (Annealing of steel)

I : T AW F A & oA faforfad w9 Fe ave e

o TETA F AT &1 A TJATAT
o AT HT TAVSAA T@TAT
o T kAT THEATT

T T | &It &I HTfere ST (critical range) & U TH Fi%h
gata (sufficient) @9a @& @@= 39 (socking) & forw ster
SiTaT & foed aifed agama et @@ a9t e & qo faifa e
(predetemind rate) & AT g €X-4¥ wgr (furnace)
# & 3veT B fear Smar 21

TS (purpose)

- I ® YgAT (sotfness) T&TH FA # forw |

- HefAE A=At (machinability) gEm (improve) & forg |

- @=ar (ductility) =T (improve) & forg|

- =R gfqaat (internal stresses) & g &3 & forg|

- 99 A F AR (refing) T9qT ST /SIgadT
(subequent) FHT ITAR TFAT & forg G F24 & forw|

e gt (Annealing process)

Tt & forg stfagaummett=ra (hypoeutectoid) s&ma 1 fa=ret
Fifersh amawd (UCT) & 30-50°C FUT a7 SAATEavITHRT®
T H =t wifeas® arawd & 50°C 9% & ad har St
g1 (Fig 1)

zeqra &1 AT (Normalising steel)
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FTET I B ATSTS % AFATT ATIHA I qraw &1 a747 5 fme./
10 mm @& T@T ST FFAT & |

HTET TETA Bl 39T LAt &¥ 100 - 150°C/hr. gfaevar gidr
gl

ST % forw ar av oIt &t Wit 7 &Y fer= 1T ek T Sar
g, T 39 gEt fugh, arer ar @t T & FH 1 a9dn @ |

IGAW : T AW F o 7 o Fmfafed @ w ave g
o T F ATHTRNHTOT FT FF TATAT AAT ITHT FTAIAT FTATAT

o T ¥ ATHTREHIOT THAT FHT T HIAT

* T FHT ATATRNFHIOT FIA TR TLAT AR AT ATAUATIHAT L FHAT |

TEITd & saarat (Components) & &¥==T (Struture) T es
(refine) ¥ 3TaT 3| ATARE 9T (internal defects) &t
¥ FA (removing) F TfHAT FT ATATHFIIT F&T AT & |
7= (Purpose)

- uig ® 7e (fine) I AT = FATI

- IR I aa+ (repeated heating) ua s@m™™ ofiaa=

(uneven cooling) T &afT & FRW sMTARF == |
IoTw Sfdaet i gem |

- AT & FH FLATI

- %ed § FEmTl

_ g A e ¥ R

af%ar (Process)

AT &7 =BT TRUMH AT A & forg It (parts) &t
TuET & (unformly) & HUT #ifws arqea (UCT) & 30°-
40° 9T % a HeAT J1eg | (Fig 1) 389 T9=1 S« R ag
(still air) & &7 AT 9T ST {3 1A & | @+ BT FwrfeeT
T FE-FSEEA (work hardened) gat &1 A= faham
ST =Ry

Ieqree we fafewior : fRe : (NSQF R - 5) : st 3.1.134 - 135 & wwitee Rgia 73



qraetteat (Precautions)

sgat (Components) & THEE (wet place) 3T 77 &aT |
@A F g9 | 3 THE AGIAT % AT AL q1g AThfh d=Lor
(natural circulation) ®T Ti&AT ATRT | s7a=rat #t Tt A=l 9T
T @, AT 3= 3veT (chill) #¥ |

Fig 1
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