Iare wa fafor (Production & Manufacturing)

frex (Fitter) - swsei - 1

v 3.1.136 - 137 & gwtaa R

zoa 3 "ae 1 w0 (Surface hardening of steel)

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

TR THR H qAE FILO THATHT F AR T
o FH FEAT 1 TS FaATAT

* FEIERAT FT TAF F@TT

* 7T FELERET FT TAF T

o Tt FYRIERET wfFAT F FUA FAT

=T |t gameAt (Service conditions) Ta &% Sfiae (longer
life) & forg siferior st@@ai (components) # FBIX ge-Te
et FIET AT qAT FHE, BewHR et SATiRE AT gAY AR |
3 faferr o & & g6 OF & gHS F ade H & qAET A
aat #1 (Fig 1)

Tag F30 F yFwR (Types of surface hardening)

- FSRO

- AR

- SATAT FSOT

- SR FIR

9 F3L (Case hardening)

o fafer g Feix &y 9 arer Iet (parts) # 0.15% e

FTeT ZEATA T ST ST &, ATfh & T8 HSTLor & TqEfa 72t
=il

ITATY &1 aTelt TeTd &F | #t 9% (surface layer) & #1aw
F wAT 0.9% % a8 ST € |

S FEOFA (carburised) T F a F¥ah FHAAT (Quenched)
STAT &, A AHHT Fhael FILT ade &1 Tfafhar F00 aur g
ATAE AR g (soft) v Siws & aar @l (Fig 1)

ATIH FAH T AT ATAT AAS Hl (o T ST e i AT
TR FTYLEOET & =T @ AT & |

F FSIU 3t @ (stages) # AT # |

1 FrgershonT e ads (surface) TX F@Ea & AT agdt
gl

Fig 1

THE OUTER SURFACE ABSORBS
CARBON AND BECOMES HIGH
CARBON STEEL

THE CORE REMAINS

AS LOW CARBON STEEL

AFTER HEATING, THE WORKPIECE HAS HIGH
CARBON CASE, WHICH CAN BE HARDENED
(b)

WORKPIECE OF
LOW CARBON STEEL

CARBON-RICH
COMPOUND

WORKPIECE HEATED IN CONTACT
WITH THE CARBURISING COMPOUND

(a) HARDENED
CASE
SOFT AND
TOUGH CORE
AFTER QUENCHING THE CASE BECOMES
HARD AND THE CORE WHICH IS OF LOW

CARBON STEEL REMAINS SOFT AND TOUGH
(c)
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2 ST ITETE S EH T=fess W e 3fi¥ ade w31 grar
gl

FERET (Carburising)

39 d@fFar (operation) ® IEATE F FET & AIYY ATATALT
(carbonaeous) & If¥a AT qs TH T STaT € Ut aifsd
TexTE (depth required) a% HTdT FT JAT & AW dF I
ATTRT 9T T@T ST & |

FTET FT 3, 5 AAGT A9 & €T § AW FAT AT@T &

g+t fafoet & 57 gerat & fAsaw ardl Fdag A9 880°-
930°C & ATIHH ¥ FHFEvg & (workpiece) dde T3 &Y
st £1 (Fig 2)
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Fig 2
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CASE HARDENING TEMPERATURES

% wrgezonT (Pack carburising (Fig 3) (solid))

gSTt (parts) & =TT 3T FTRTSIOAT AT WY I8 TF ITIH
oTg & atad § 9% ¢ f3ar Srar €|

FIN3113612

Fig 3
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FIN3113613

PACK CARBURISING

T & THEHA a5 Fea A U (fire clay) & dier 2 fam
SITAT & 9T AT & gFhe & Sell-wifd arer {3 siar € arfs a=
T d HI 9 JEY AU T T & HE gar fiaw Jl =
THE I S-FYREOAT & FEmEr 9war € | (Fig 4)

FYLEONT 98T & T H aFst (wood), &gl (bone), TwST
(leather) 3T2raT =TT &F THAT & AAT THH T AT LA & oIy
IaH T Fraiae SF wfte I arer d e v 2|

Fig 4
BARIUM CARBONATE AND WOOD
CHARCOAL HIGHLY ENERGIZED
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79 Fgerghent (Liquid carburising)

aa @ & F9€ (heated salt bath) & FTGRTEORT & T Faheit
g (wrfeew #atae, @iftaw ammEe qar aREw wEs

FIGLEORT Fq0 1) FELEORT F ATHH q9T F A0 e
(depth) 3a% firet @TgTEE (cyanide) & wT=T O fasfe &t 21

T FT W FEAION FAT TF oo Ay & | 7wy 7% wea
3k TE AT FAH FAw F FIT HT AL BT HT TRAATIANA
HTAT AT T FAT € | I8 4T (case) waS & Gy #it
qQAT 3AT &

7% qd (thin) %9 % for I9g (suitable) &, @THT 0.25mm
TEXT | 3HET T AT I8 & % 7% uF aof (rapid(fafer & s
a@aw (heated) sfrear & &t € | fasswor (distortion) 4 & %7
giaT &, T 7% fF (batch) Iemew & forg 3wy &1

i\ R (Gas carburising)

T (job) &t faeft Amerelt e (gastight container) & &
g, st faeft Iuges W (suitable furnace) ¥ T@#XT A«
(heated) ¥ & st W &7 & T &t ©T § T fFHAT 1T
gl

FTLTSIONT A {4 a1 T9 &7 9 § 799 (admitted) FIrT
SAT & AT dreY e a9 (exit gas) # AT
(vented) fam stTaT &1

FEEOAT FTST T H TAM FIAT AT & 7T AT Ao
areft 3t &7 A e et € | FE-de W ot aRE |
TG HAT 7T T A @St Ser @ |
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qAT FELEOET THA H FIGLEOAT, FHAET quenching @m
AT Wb UE B H UF & g WET H eid Ted @ Fi e
% & foFar & a1e gAY & forU FREY O¥ ot aedr § Fig 5 #
FTYRTSRONT & qATX FTe (section) & dL==T (structure)
sfafa (appearance) & wefia fam = €1

Fig 5
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FET IT= (Heat treatment)

FTYLTIONT T B & A3 IJAH! A8 T AT 0.9% FTa
AT SATARE AT | T 0.15% & F1eIe &1 & 16 & &Y
# o fR-4fiX e &Y ATAT 7S X=AT (coarse) aTelt &F
ST & A7 9 SHeud (tougemen) I & forw 3@ wifea
FIAT AT

FH TAT FIX & AT HTad 6 7T fR-¢f st g1 (Fig 2)

T AT dF ST F FOT, FY TS & AGH A TF I
e #1 SaET F § 39 Mifd AT =iy

T Ht Mad (refined) FF & forg FgTEsE T80T 870°C Y
% J: ad (reheated) F¥& FH 0T dF IJT ATT dF @7
AT @ fSrEs de=ET # uHeuar (uniformity of structure) s
T T O I8 Astr & 3veT {3t ST & arfs sfiae (cooling)
* N 49 g T g T

39 @a" (heating) # ATTHA & 6 & [T ITYH (suitable)
ATTHA & HIhT ST 7@ 1T 2 (Fig 2) T saforg agd st
T (extremely brittle) ATETEE Ia= BRI

ACTIATT T TAT FIT &1 qIe<t 92dl (outer layers) &t e
FT AT =Tl

F % JAATC 760°C TF FFA & A: d Fb AT I FATHT
(quenching) e (refining) fam ST &1

Tt (Tempering)

A ® &6 & 200°C 9 THRIA F¥ah AW & IAqA Afaao
(queen ching stresses) 3T (relieve) faaT st 21

afe gt F FTeHT shock TET HEAT dF i HT AAS! HF TIeA
FAT & gaT € | 9 aRfEfy § adqe W Ater ArdwEe
FHSATE TS IeTH FIAT A T THT TSl HF FIGIONT & 18
#rer & g AT qFAT T

Fig 6 & & ST & a9 I % TTeT e (section)
T¥=T (structure) &1 Sfifa (appearance) wefia &t g €1

Fig 6
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THE MICROSTRUCTURE OF CASEHARDENED STEEL
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arzgrzten (Nitriding)

ST : T AW F A # o faaforfed e F ave e

o T AEEEET g F| i gfRan @ auie w3 T
* AT AT | ATSIISIEN TR FH ST qihaAT FHATAT

AT TFA | T@ae (surface) & FTET &I T ATZE ST &
sfafsar (enriched) FX1E STt €1 &1 Somferat (system) ST
# a7t & 9 ARl U qau g AaEgrEfl

| AEgEE (Gas nitriding)

A ATIETIIET THH | AT (parts) F 100 =0 TF ARAT 79
& fere yate (constant circulation) & 500°C a a faT strar
gl

AT THA & IR IS FF a9 U d9 o g9 (gas
tight box) & ¥@T AT & | 30® oW Y39 U fAawlt aw &
FHIfET | & AT A AT & AT AT TS FLAT
dras & forar Q21 8 9 off st yarfed #3d wed € o9
a% % geama &1 amaww 500°C a% 7 fe J | ar @resy
gaT ¥ 37 #¥ foram Srar @ | ArsgrefE & Adqe W uE fhew
g7 31 & & gt afth (buffing)aTT @1 R ST @kar &
|

AT T A AggefE (Nitriding in salt bath)

3% forg faiw 9@ & (special) F© a9TT AT € | 978 WA a9
T & Tt (alloyed) 74T A% watar (unalloyed) ST & et
F forg &, St srfiforga staT @Y srifersa (not annealed) &t
Tad € 38 goar e (cast iron) & forg oft v fFAT Star
g

wf%ar (Process)

A FT H (FTHT 520°-570°C) T+ & qd FR@UST (pieces)
F @ 400°C A dF [EAAA FX O Tload qeh
(completely stress relieved) fa=m siTar € | @dw (surface) 9
FET UF Ao AfE @ 0.01 & 0.02mm W uF

saren #steer (Flame hardening)

Ted(layer) a7 ST € | FEEUE & ST (cross section) #Te
ATsgTsfE &t safyr (duration) e wveE & i w9 qw ¥R
FLAT & TE AT ATISISIT & AU FTHT F9 (much shorter)
gt € 3% (bath) & feTe & qoaa, FTd@Evel & 91T & AT
(quenched) T &% {3t STTaT &, qeqwaTd 38 g forar star
(dried) &1

@ (Advantages)

ArzgTefET & g g=t (parts) & sifaw w=w & wofifdr #T A
ITfRT FAifh ATZLIERET % T991d AW (queching) T FTF A&t
TRt STTAT oY 38 Y& F AT & I Sfqaet & H0 g8 fagfd
(quenching distortion) & &= STt &1

TH T (process) § IoTt Ht wTfers araaTe & sifers w7
3T ST 1% 56 T ®e (warping) Td faeaer (distortion)
e A&l Enm|

F31CT (hardness) Ta ge-%e s (wear resistance) F4t
1 (exceptional) g1t | d&mor wfazraswdT (corrosion
resistance) # it g gL BYaT 2 |

4o 3o FT ITET & @+ et s (alloy steets) @W @
& & #wga (inherently strong) gid €| sAfw &
(strength) Ta ge-%e Tg=aT (wear-resistance) T TF =T
0T (combination) ST &taT €|

ST : T AW F A # o faforfed 6 F ave e

o SATAT HT TAWT FIQ TY g FIOT TEHAT HT J0M FA0
* STEAT FSIXOT &F ATH-FwAT FaT |

T4 THE % F3X0 (hardening) & faois wehe & a9 o+t aT
FTHEve (workpiece) & @ag (surface) agd & asil & T
& SATAT & qAT IF I A [SeFHT F14 F g2 AT (quenced)

f3= staT &1 (Fig 1 & 2) F3TT ATTHT HTHT FSILOT ATIHH
& ST 50°C SATaT Bt g
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Fig 1
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Fig 2
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swor w3iwwr (Induction hardening)

FTHGUE FT TEA ATST 3T AF B FHSILUT ATIHH T T@T ST 8,5
o stavasar & stfees T waw 7w

HAE FSILW % forg 5776 ge0a § 0.35% & 0.7% A Hae
AT BT

TH T % HSIL & oW (Aefortad |

- € a2 FEEvE ¥ forw atwwe (advantageous) €1
- FIAT qAT FA BT 2|

- fe® Fareor e e 8

- oter faer

- U9 & @Id FA Bt 2 |

za% famforfaa et (disadvantages) st €1

- Bie Atat % fore gy &, FifH = AT FIC & A1 A
STITRT BT & |

- RO F TF FEEUS & Wfaaw (stress) ¥ (relieved)
FIAT T8 & |

I : T A F A & o1 faforfad w9 Fe an e

o U7 HSITIT THHRAT FT AU HLAT
* U7 FIITOT TTHAT F ATH TAqTAT |

Ig Tag ®a0 (surface hardening) & 3ama+ (production)
#r faftr &, o F3e 1 S arelt Jag F1 Tk 90T FueeAT F
Fr= @ ATAT € Y SEH I=F Agfa AT fAga g yarfed
STt €1 (Fig 1) et smafy aere et 8, aaw & meas
Iadt & &9 & A &1 I=T ATgRT A W7 F A FIE0
TeE g 0.7 & 1.0 et € werw smgfa & ar & 1.5 -
2.0 mm F3or #¥ T fHedr € vy g # g srEr
0.35 - 0.7% &7 &7 JA0T faam ST &1

Fig 1
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FEEoE ¥ Y07 Fo o & Feferfaa arw 21

- FHSIU AT MRS, drerE ’ A (distribution in width)
AT T rET & =T g &)

- T AT 89T (time required) T F3TXT & HIOT fa==qor
(distortion due to hardening) aga ¥ & |

- @dE TIE (scales) 3T & g (free) w&dt €1

- I7% IATeA (mass production) # forg ga fafer &t saTt
& @ (incorporated) fm ST @Far 2 |
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