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A study on the carburization of Fe-Cr alloys.

Byung-Ok  Pand and ByunéHa Yoort**

* Dept. of Materials Engineering, Kyung Pook National University
**+ Dept, of Metallurgical Engineering, Kyung Pook National University

The properties of carburization on Fe-Cr aloys at 900 — 960°C were investigatéd. The study
on carbide layer which had developed during solid-carburizing was made by the use of S.E.M, E.P.
M.A, gpd X-ray analyzer.

The results obtained were summarized as follows; the composition

of carbide and the value of activation enesgy for the growth of carbide layer on each Fe-Cr alloy

were
1)  Fe-1Cr: M3Cand 52 Keal/mole

2) Fe-3Cr and Fe-5Cr : M;Cy and 85-88Kcal/mole

3} Fe-7Crand Fe-9Cr : (M;C3 + M23Cs) and 55-66Kcal/mole .

ME o BAE GAULE AL FE BuAA e

Al A AREEo]e Aelye nluedde] Aus- =5 e s CD’S%(Carbld dispersicn cab-
renicH A Fol BEAE AUAA Aol A urisinglel ol @F M3 AT Sl olE C

2l Martensite®4 g ol= Ful 7 & o] ol el & e)5}7] —ﬂéﬁ’qL el BhEE 34 ‘2

o35k, 2 Whe 2o AuAl Syl 4UAEe

h&i A=Y
meuh 2 o] Ax Y Weieg AdE et B el gl dEEY Fe-Crig e Cr

T



Fe-Cr @34 #ulof Fid o7 1

o] Brg}E Hajelre]r] el Aelxalslel Cr Teble. 1 Chemical composition of Fe-Cr alloys,
k-1

o wkrs @) wek MyC MG MaC, 52 (wi %)
23eshEol YA o} 4 Me Fedh Cro| 3 e s I e | s | o
Hoba Adelth & 1000Ce4 r-FeFo) Crop gl [Alloys
L0 HuagAe £45 7 ~10, 285 o], 712 Fe-ICr  [0.005 [0.019 | — [0.002 [0.002 | .89
CAdu o-Fe2d gf0]l —72AEY o] ____&, Wa- Fe-3Cr 0.009 | 0,042 {0.009 [ 0.007 | C.002 | 3,05
das- 4 N 850"“1200@0“31 Fe-Cr-C 3% :z Fd‘ Fe-5Cr 0.00 §0.037 [0.024 [ 0.001 [ 0. 002 | 5.34
:};-—‘] %]_ ﬁ]-,—(?’c), “{l‘ 9_] _g_ (NC} u)l Cr Fe-7 Cr 0.00% | 0.084 | 0.036 |0.001 | 0.003 | 7.40
o] B85 (Ner) 32 BA|S Z=alsle] ohgo] A Fe-9Ce  |0.012 [0.112 | 0.046 | 0.005 [0.002 | 9.18
ALy zsigich F FARAY Aol 2ol Rgigon, Pl
2300 3860 9500 A S5de RS Adsted A Hus
le e T TOSHEINT Cm 09 20 ang e s dee wuEe dans
Ner sholch Aa#H2 12% CeHe0r 5% Na,SCN 3
AEAEAR Ba s DFEAST depE g 1% NaClg LY S48 Agaidn, A=
Aol St Fod Crg whiol SEE2 gxa 2 Fe-Crd ¢ &F, Aslelda 28 2oz
HeA7] 7] alEol Autel oa BAH  mpsEe St AFUE W0mA/ emtE AABEE 252G 9
dAdgdon s atelA Hol CDARA % FER S0%HFOF Sl ol Hade] dob gl
23 o] 28 4 9% Aot} ol g8l Feld ebid AAAZ g opdlgoz
wpeha] E o T4 Fe-Cril2e Zoid za & AAesdch A ghatde X-433 (49 30KV,

ebz Sxel A E o429 900~960T o) A HF 10mA, Cr-Ke)ol —"«l?}] ZAFebeden

BAZE o, Adesol e Anie) AgsE

s A4EE gRGEe) 24 ¢ 2450 Y9 3. dEda o ud

o Aol PlAE Crol JEE Axstel CDAR 4 | mgmol xmy
1

$5317] S8 ARA 423 ATe] o,
: Photo.

A 2stel Sl HAEE Alvtde 228 vepd

2. ’é@i%’iﬂ o)},

LA A AL 99.9%9) A Fest A Hebdzlol e A4 ArtES Fe-3Crol4lE
# Cre 2me) 2dog wdad n=s Sxw  FER, Fe- 9Cr°ﬂf“]‘é o ghrl B g s
oA AFEHE & ingotz uHE ohE sAAger AL 4 gleh oleh e A4 A Fe Crof
of A7 W0mmg, Zo]l 0mme] YFEgFes iy HATEYUrolzz s B4S My o
oh w3t Alwle SEAA 5 2A FAs5 9 ol Amuwel Cralzke] growd Helze] )
#l 1000CelA 3517k AFAA shaict seprtt w® el FYshe e sl

Tabe 12 Fe-Cratae] shatzals 45}»\3 A AAAAE v S o4 Yok
ok, Photo. 2% Fe-Cr¥l&-2 900Cel 4 447} alwt

AerA el GAele] NaCO0% 6We% E3ha  AHelehd Solel mael Helzzis) Anie vleld

7)ol 4] Fe-Criha-g 9007 9307 = 960 ol AHelch
Z7k 1,23, W 4470 oA A uka) # ok, Fe-3Croll 4 elahgol Falom sl @4
el 222 3% Nitalf-dolloz 2Lz He| ¢l2v} FeqCrolde whibgol =o]g abal



12 &R A 4224

A 1 & 1989

aj Fe-3Cr

b} Fe-9Cr

Photo. 1 Microstructuresof the carburized

layers produced by carburizing of Fe-Cr

alloys for 4hr at 900°C
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Photo. 3 Changesin intensity of Cr-3K from the cross section cross section of the carburized
Fe-Cr alloys by the clloys by the electron probe microanclyser.

XoMgC, Y IMy Gy Z 0 Maly o] s T -
a)Fe-1Cr " — = Hekz 5o 'a-E A& Fe-l Crelldle MiC,
v . omo B2 = 8 'L Fe-3Cr# EFe-5Croi Al M,C,8 238
£/ 8 & E’ 5, il "f f sHgo] §Aislol 9lar, HE Fo-7Cr 5 A Fe -9¢,
& b)Fe-3Cr and Fe-5Cr . ol 3= My Ca2t £% ] MuCy o 233litEo] 2
HER: ’ : : l B2 gee ¢4 e
B & S I £
T l - | l - RIE}EZO| M
-% ¢)Fe-7Cr ond Fe-9Cr 3-2 AEsel 5F
Ti. F 3 OB = . % g Fig. 2~Fig 62 %% Fe-Cri+2% ulA 2 s}
1T 7T T =2 T ] dew Auze Tl vsh w7 cohe WS
€0 85 70 75 80 vLpEldl 7ot}
28 |deg) 1oy s - - it
. | Al i Ak el el e
Fig. 1 X-ray diffraction patterns of extracted '
Zrbabe] AREEsE £44% Yse AL §

corbide. (Cr Ka)



14 FaFddxe] M2 M 1E 1989

101

O:900°C
0 930:C
®:960C

Thickness of total cardurized layer (10 ~%em)
Thickness of total carburized layer{> 10 %em)

- | S |
0 1 2 3 4

Treating tme (hr}

Fig. 2 Thickness of carburized layer on
treoting time. (Fe-1Cr)
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Fig. 3 Thickness of corized layer on treating time. fig.
(Fe-3Cr)

Fig.
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4 Thickness ot carburized layer on treating
time (Fe-5Cr)

Treating time (hr)

5 Thickness of carburized loyer on treating
time. (Fe-7Cr)
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Fig. & Thickness of carburized layer on treating
time. (Fe-9Cr)
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Fig. 7 Arrhenius plot of potabolic constants
for carburized layer growth.
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Table. 2 Diffusion coefficient, D (cm?/sec), of carbon
in Fe-Cr alioys.

° Diffusion coefficient, {10 %cm/sec)
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Temp (C) Fe.1Cr | Fe-3Cr | Fe-5Cr | Fe-5Cr | Feu9 Cr
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