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Effects of Ni Content and Atmosphere Gas Pressure on the

Carburizability Low-Carbon Alloy Steels During Fluidized-bed Carburizing

Y.S Roh-Y H. Kim-S Y. Lee
Department of Metallurgical Engineering, Dong-A University, Pusan 604-714

ABSTRACT

This study has been conducted to establish the carburizing characteristics of low carbon alloy steels with

varying amount of Ni element gas-carburized for 2 hours at 930°C in an atmosphere of 94% N,-6% Cs;H.

gas mixture with some changes in gas pressure passing throgh the diffusion plate in the fluidized-bed

furnace, The results obtained from the experiment are as followes !

(1)

[y=]
—

Optical micrograph has shown that the carburized layer consists of retained austenite and plate
martensite and that retained austenite increases as the pressure of gas mixture passing through the
diffusion plate as well as Ni content increase.

Chemical analysis has shown that carbon potential increases and carburizability is also improved due to
a less degree of fluidization as the pressures of gas mixtures passing through the diffusion plate
increase, resulting in, however, a severe formation of soot, and the gas pressure is necessarily
regulated

It has been revealed that carbon concentration hardness values at a given distance measured from the
surface within the carburized case. Increase with increasing the pressure of gas mixtures passing
through the diffusion plate and decrease with increasing Ni content,

The effective case depth has been shown to almost linearly increase as the pressure of gas mixtures
passing through the diffusion plate is increased and to decrease with increasing Ni content,
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Table 1. Chemical composition of specimens, wt. %
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Fig.1. Microstructures of steel A gas-carburized for 2 hours at 930°C in a gas atmosphere of 94%N,—6%C:Hs
with the following pressures of gas mixtures passing through the diffusion plate.
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Fig.2. Microstructures of steel A, B and C gas-carburized in a gas atmosphere of 94%N,6%CsHs for 2 hours
at 930°C under a given 950 mmAq of gas mixture passing through the diffusion plate.
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Fig.3. Variation of the carbon potential with the pressure of gas mixture passing through the
diffusion plate for the gas carburizing under taken at 930°C in a gas atmosphere of
94%N,--6%C;H; in the fluidized-bed furnace.
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Fig.4. Carbon profiles of steel A gas-carburized for 2 hours at 930°C in a gas atmosphere of
94%N,-6%C,Hs with various pressures of gas mixture passing through the diffusion

e

-

~—

* Steel A
4 Steel B
4 Steel ¢

-
-
-

L i L A

plate,
1.2-
is
[y
Tk
S }
_:_o.a- :
- PR
= s
S I T
'y
[~
o i
Boaf
o
(8]
° 0.4

Depth below surface

08

12 16
(mm)

Fig.5. Carbon profiles of steel A, B and C gas-carburized in a gas atmosphere of 94%N,—
6%C:H; for 2 hours at 930°C under a given 950 mmAq of gas mixture passing through

the diffusion plate.



10/ 54 Ao Arks el Arol vlAE Nig ul ¥97] aciel oy

S £ Steel A7l FwiozRE (. 1mmald 1.14%CE of 4 820 VPNel¥} 1100 mmAg$} 1300 mmAqe] 7 ¢+
veplls] Steel Bel C= 0.1mm$Aot4 1.10%C, 0.4mme| 4 800 VPN & ¥ = ol3 = Hof #3k7
1.06%CE vebich, griogfe A AzlolA g ol 950 mmAgZ$- 0.92mms} 33 1100 mmAgE
255 Nigako] F7jsto] wel 7H4de] bt 2o 0.94mme]=, 1300 mmAq 7%t 0.97mm7} 2L o
A% 7ol Nigefo] A2 Steel A7t (.92mmolnf ook oo whass FE2549 Fig5eld moiyd
Steel B+ 0. 90mm, Steel C= 0.87mm7} HE £ 4+ AAE oludol Zrlglo] wil FE3 Az ol 2
Ak, ofFe] FAdgt A4 Steel A, B 7 Cof et X el ol F7hekr] whpelct,
ek ghekol] Aol 7} 4* Ae gIatslxel o Ao Fig.7& 94% #4-6% =23 29)7|35ke] 930°Col
o}, Dawess} Tranter''= %97 ¢ & HetxE A gtz ol kS 950 mmAgZ 7 sled Mlﬁ
Al (effective carburizing potential) 2 Cr, Mn % Mo of Aelxal% gl Steel A, B o Co it Fujo
St ol Auct o A BHEE AT 4 Ae T 25 Hewshd: Jepdch, HAadse Fwiel
w3 diol s Frisle ubwd, e vhaE ¥4 Helel 0.4mm #Hlol4 Steel A= 820 VPNE Steel
Y47t ohd Sigt Mn 59 #353 dadd osiMe F Bi= 800 VPN, Steel C+= 780 VPNZ “ehfz, Nigl
I AEgiddoe] zZhaglctn st ol Folloll wel i A glel Zashd 2z Ax
3.4. BT EH woolae] dAdAz|d A Nigtebo] FeiE4+E 75 ol
94% Hax—6% Z 23 F9)7)ste] 930°Col A FHAkst Aol S & 4+ 9. Bliss $IZ XA B 4 9

+ Edete had oF#E 950, 1100 % 1300 mmAg ol AM" "rlslE T2ED Lo o3, SE AuE
Z fAlste] 24705 AuAel® MA G Steel Aol gladel ol zold Aeln, Erdeld Hz Amx
el Bodor Hee HFrwst: Fig6ol dehbdnt, Aol A Ml drbA A vha gake FE o
#3725 = 950mmAgY] ¢ THoZHEL (0.4mm & AWPA AR A 2sHel o el Nie

. 900

g

-
i i /B?§7}¥£ ~e- 950mmAq

/i rd " -4~ 1100mmAq
5 /

o A -i- 1300 mmAaq
700t

500 \QN\QL“MA

Micro—hardness , Hv(Load
=
/

1 | 1 1 1 ! ] |
30 00 0.4 0.8 1.2 1.6

Depth below surface (mm)

Fig.6. Micro-hardness profiles of steel A gas-carburized for 2 hours at 930°C in a gas
atmosphere of 94%N,—6%C;H;s with various pressures of gas mixture passing through
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