AT Hiew & forg 9 (Gases for Plasma cutting) (Fig 7)

AR & WS H1 ATTRHAT AST A TF I ar
AT e TET

TA AT A A ATIHFT & Fr FAT 2
“raq g1, A N, O,, -Ar+ H,, N, + H, T fiysmor|

o 3= (Heat Treatment)

T SATSTHT ATIRAST T ISd H¥ar & AT T &t Y
AT & uX fA9T gerrgied i AT aed 2 |

forfeeer 9 - yreE™

ATIANT : RIAerd Wl AT T I Frae e
¥ i |

IR : 3F 9IS & a4 # AT fafafad w9 # avT g
* IO IR i gEua: % fAfdw &=

* ITOAT ITAR & TXU H1 FAN T

* ITAT IYAW THFAT F THR T

o e ARATAET, TEFTO AR T, sifafera wfkar & ar & @

o ¥ grEf &t geran ffde wn

o FraerionT, Al dewm gdE SR Saren g #Y ik & IR ® awEn
* JTEA ITFTIT AT TeH! H IeATEH A fohaet THR T FTAT ITAR AR AT FEFIIT ITART FXd & qqr |

af¥== (Introduction)

AtertaEa uF faifs sae & ed ffvm gerf @i
Sratfis e &1 s F= "o QAfw oot & e w
Sifer 9T aeaT €, sffettfed (F: Ffery) ITHLer a9 & forg
fafse s#™ & IO ITER AT "as AfwEiGET Gt w7
AT A 2

HIT AT ot & ITANTGATE ST ITATE ITA ATG99F AT AT
FIRAT I FIAT & | FHA, A TiHamy eng Theam &
TT AT €| TEAT ALE FALE, EAT AT AL
IITEA AT & 3fE¥ STt €| @2l &7 & FOAT IJuAL HA |
AMAA dd8 9T eidl € A TE Ade SO A e
gferters gt 2|

T ITER N g (Definition of Heat Treatment)
(fig1)

Flg 1 Heat Treatment may be defined as
An operation or combination of
operations.

Involving

Heat and cooling of a metal/alloy in solid state

U To obtain desirable

Properties e.g.,

* Better machinability

* Improved ductility

* Homogeneneous structure etc.,

Condition,e.g., that of relieved
stress
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TS AT IANT FWT IJTATE T 39 THW & &
a) ARt (Annealing)

b) @t =T (Normalising)

c) @& ¥ MR (Hardening and Tempering)

o %I UTeAt (A8 & AT urgen) ®, srfAfor, ST a9,
T AT AR A Tt 2

o WX AR F GIGAT F AT FT T & Afee o=, q@T=
AT AT I AT A=I HT Tt 2 |

T SN F =¥ (Stages of Heat Treatment)
(Fig 2)

T a: g1q Ft €Y 7 A FF gAfeaa #< & ag
THAT AT & |

=T b: u fafead @ & o1g & @i (TS T
) (Soaking) X 9T &t FAL & ATTHH
7 SETHLN

WA C: gTg & FAL & ATIAT H ST HIAT|

Fig 2

b. HOLDING

c. COOLING
a. HEATING

»
|

TEMPERATURE

TIME
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sfwfent (Annealing)

srfafernT u faetw aroam smarRa #req @t 7T | g & T
FIAT AT I T qHA dF IAT a0q= #H T@r A7 o 39
-y wdr § aveT AT 2|

T srfefer et qor st # & forg s R s @
(Full annealing is used to obtain the following

properties):
> AAE aqard Y garg, st fAfer @ gefaat S99
HHST, FIET A1fe & Iaw el @ I8 Ted a4 & fou 2|
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» TEIATIE T A F O H G A & forg
» FTIIRAT Hl HH HLAT
= #2141 (Normalising)

ARHAATATRT TF THIT 1 FT ITAR & A7 ek e & argert

T AN BT ¥, a8 difora & o @ #ifE arg # S=

AT § T & & AR I a8 WgT & arase arg ofdes

BT 3T #Xd 2|

T #¥q % foe faita e s oawar @

(Normalising may be employed to)

» amarere, afew wrfemr, wifewr, wfdr ar wffdr & s
ATARE a1 I gt & I e 21

» I & IS JR A AW @1 8 F9 & forg
A & IR F forg gfafewar & gam & & fow|

» wefifer fawaren & gam|

grefeaT (Hardening)

FEF TF FET ITAR GHEAT F OrEd e # uw IqE

ara & T R STEr @ S 3 # FET A ¥

ArTRa €, ST ¥ T AT | THS T, ATl IF ATA

9 UF THE dATOAE (O, 37 3907a # &S H AT | 397

EHT ART | I, e TdT T9F AT 8497 H 3% F ATAA A

TEATA FXA &, ST ST FF ALAAT AT HSLAT T 9T v
gl

HET TET I ATATAA: THF % T AT IHT & 7097 44 &
AT 1 goamT Y ad ® 98T FwA 2

FSIAT FY ATaEHAT (Purpose of Hardening)

> EET # FSLAT M AT H ToTdT &, T F7 TuAT
AT 2|

=T (Tempering) :

Fefir & us RraiiRa aam o€ 2o T #d @ i
IHF Tl AIAT & A9 & Y I Iq aITH 9G¥ STa9ah
AU % TEd &, IT% I9ETT 24T H 96T H¥ 39 3T A g |

=T % w=iw= (Purpose Of Tempering)

T ST FIX FAAT H & qE ATAWFAT & AR 3,
FAFT FATAT | ATHAY I Tgd WIR A a919 7 git &
» T H ATARE aaE AR T F G HAT 2 |

» 3ar i &wStear &t AEfa wwar &)

> VIRAT & &0 FIAT A A=A F1 I AleAT g a8
o e gy IRa &t J |

wfar R & qia 91, I 3T W & WA © |
%% e (Case Hardening)

TF FIX e ARy @dE a1 UF HSigd #elX HIX HA
FEHIU IAT FLAT & | FEREHRET, 42T (cyaniding), &
TR F e = ¢ | frdh e arget A 6 gErHer Fed 2 |

9 g0 F1 Aew (Importance of Case Hardening)

FH FEHIIT I WO B I & forad o gt ade
F TEIA & A 8 AARF €T § 3aq7 A9GA AT ALY
ATk a8 WY AT HT AWAT FT 8% | 9 w0 & oy 7
FTEA A FH TATT HOT ATCAT 910 &7 qag ITGH © | 7R I
TEHLT FIAT & Al &1 T qdA€ F dgad & foIg T@mEtT
st a1 UF 3= Fraise AT AEEIES AHT FT TG FHIAT
FMRT | FX I¢ TEET AGT 7Lt 98q7 & | FF ATIER FA 8
A9 I=T AT TA8 FEIHLIT I¥ TATHAT A7 & 31T FHX FBIY
g ST 2|

TR FRIFHTOT ST SATAT FEIHLOT G A FEIhe H¥ed
T S IeT AT T TEEEE G § 9fad "8l aidr
| STF FIIEHIT ATFEERET AR FEAEEERT dae # @

FEar 2|

ST (Carburising)

T 0 AAe § Hahford 2T 2| 36 IRIH @& T Uh I
HET TAC AL FH FlaT LAIT GTell A LZo€ &Il el
gidr 21

ST FIGTIOAT FET HY AT XA & TT F9 FSI¥ ST &
HIT HT garad a1 fawar ST | giar 2

a) U% FTgRTEiom (Pack Carburising)

HeH Fl UF HeaT H, S FHGUEOET AFA STE THST H
FIaT, ST Aifeaw & wfts 9T Far | e 0 aRaw
FTATHE & TTT T@T AT & | g7 AT @ 747 & | Feae e
TFFT T & a8 a7 faerelt F=ar ofter & a9t | fR=r & o
ATt & SH BN & § 99 #¥AT © A (Fig. 2 § S qortar
T 8) I8 TS g F oI A% Wl & =Y @ & (900° -
920° C) ¥ I& a0 F TIT F &l s I A Fxar &1
(Fig 3)

FTIRTET E19 & 7T T HT gErH F¥d & 760 - 780° C |
e & 7 FTF T IA d AT I F ST FAT AMRY | FA
FEHTI TAT AT FIT &1 FIAT F @t 2 |

@™ (Advantages) : 38 FIE ddTT ATATEIT F SATTIIRAT
TR BT & A TE 7w Wik 2|
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Fig 3
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b) 7t et (Gas Carburising)

7% UF ITYTH FAASIH HE AT AT SFIHIG AT
T FHTHT HAIATEE AT TG Y Thd & A1 TEH FF T
g | ST 8% ¢, A FIYLEONT % T § T F47 & (g |
e FIYRTSIONT & THA T ATTHE F AT FL Al © | SFIH1EA
ATATAL, FTGLSORT ATaH 95°C | et & fafea &t srrem
2l

TN g GRS & HEH HI BN BAT & AT IT
2l 7' % FgREhn # afRfam #wdt €1 a' @t T
(quencting) a1 @Ra EefonT F Terw Fdr &1

Arzzrefea (Nitriding) (Fig. 4)

FEHLIT THAT § ATIZIEET FH FEIHT TEd qaE F3X qAS
IeTT FIAT & FAAh 98 TE | AZEIAT F A FEAr 2
HeT FTEA TG ATHAR I AT3EE B & | gt vafoat & &
Fe e gidT & Fifh gaH 1o sreT R W | ara= gt

g e smifaem d| %1 aramEwer giar @ 99 Fig 4 § gortan
T 2| 3EE R #A A FTELd Aer @ gafory afir ar
fareaor &7 T JE @ | ATg s T gy A € o s
70 ©2 B & ©| &9 & Terg 0.5 mm & FH v 2|

st forema gfoxty i S=x Wt & # dwew & fow 5=
FRIHILI FHIAT AT

gz g (Induction Hardening)

9 I AGT TA@dr 9T UF ST Hua & AT 8
IR et 2, a9 TF R A 47 36E /e AR I
BT €| AT UTg TH F "Aqe (FCA A Had) § ymAdr (vh)

T I el 2

39 e 91g TE it A€ HHeHd a1 (critical temperature) %
FUT F TH B AT T AT TR F SR gEwer & v 2
FET T W A T T H AN FLA & AR AFAR 9 TF
ATART AT T ATHFAT Bl & A FIX qAS & LT a8 T
T FA &

@t g&weT (Flame Hardening)

AT gEHIOT UF Uhkar & Fod arg wrT & adet # gerwe
FT T & | T AT TN SaTelm ST #¥d & | a9 |
FY FAT B TACT T, T HHESHT ATTH GG qF I & I
foFeT STTaT & ST 3T ST o q™T O F HAST G A
FAT FHYAT AMRT | T8 IFHAT Tt gEHT qae A Ll &
AT IH qWT ATARE 9T I qA O FF A0 7@ & |

FOAT IAATX T THR AT TEHLIT T8 H WAT THl & IS * (o7 AT F3d &

T ITEAR H THR 33 geHt

srfaferr wiste =& fafar iy fafay w % fog

TTHT FHEAT AT e THT R Al HH HLAT

FH ST FTYRTIonT e i fomma sfaeias e st ot & fog

T BT W e, grea wwe, feeafar A e (knuckles)

GIEFEISHE FH e, A T R, aret, o% %, e i, AT few
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