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A Study on Setting up Condition of Treatment for Vacuum Carburizing
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ABSTRACT

SCM 415 has been vacuum carburized in the carburizing pressure of 60 —65kpa and the carburizing temperature
of 1233k and 1273k after varied to 0 —20 in the ratio of N»/CsHs and then diffusion treated for various times at 1123k.
The results obtained from the experiment are as follows.

1. With increasing from 0 to 20 in ratio of N»/CsHs the sooting formation of surface after carburizing considerably
decreased.

2. The hardness control and surface carbon content of carburizing surface has been modified by the addition of
nitrogen to the propan.

3. The appoximate value of k is indirectry calculated at 1123k which results are obtained to .58 X 107 (wt.%.
sV,

4. A great deal of propan by addition of nitrogen gas in carburizing gas was possible to saving without considerable
change in case hardening depth.

5. The effective carburizing depth range is obtained to 0.8—1.1mm by diffusion temperature of 1123k after
carburization at 1273k-3.6ks, and the surface hardness is increased as the increasing of Ty/Tc in our experimental

condition, and the maximum hardness as reachin distance from surface is decreased.
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Table 1. Chemical Composition of Specimen (wt.%) .

specimen C Si Mn P Cr Mo

SCM 415 | 0.14 [ 0.02 | 0.95 | 0.014 | 1.12 | 0.20

Pattern I Pattern I
1273 K
1233 K
1123 K /__~\_J§3 K
oa. o.a.

Fig.1. Cycle of heat treatment for vacuum carburiz-

ing.

Heat carburizing diffusion

No. | Temp. (k) | Time(ks) | Temp.{k) | Time(ks)
1 1273 3.6 1123 3.6
2 1273 3.6 1123 2.4
3 1273 1.8 1123 3.6
4 1273 1.8 1123 2.4
5 1233 3.6 1123 3.6
6 1233 3.6 1123 2.4
7 1233 1.8 1123 3.6
8 1233 1.8 1123 2.4
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Photo 1. Optical micro structure from surface the
diffusion treatment at 1123K-3.6ks after car-
buriing at 1233K-3.6ks in propan only(Xx
100) .



Photo 2. Optical microstructure from surface the diffu-
sion treatment at 1123K-3.6ks after carburi
ing at 1273K-1.8ks in N»/CsHs = 20(x 100)
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Fig.2. Hardness as quenched after carburizing at
1233K-61.8kpa in C;Hs gas only for various
times.
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Fig.3. Hardness as quenched after carburizing at
1233K-61.8kpa in Ni/C3;Hs = 20for various
times.

& g% GHs - Na=20 0 19 2704 A&l
Fuoz Y ol A5 RYE Fig.2 9 Fig.3e vt
effiolct. Fig.2 9 Fig.3-& vlastd 5d¢ AzzAd
o4 Fwoz e Hz Lo e R AAY
A&7t CHe 5H57kAE AHEE 797 of HofA]e] &
HEe Ay oA veha o olHe At
E EYYE Wt L2 shanks ASYEH 4
oot 2ui¥ol sooting ol A s o] ArkA|zke]
glo] Al AAoME A Foel do} Y w4
Joll oste] olw Az AL Hefo] sl A}
2 A, AldE Aa shee] T3vE 10 01 9
Aoz stod AehAzgd wop TR AL P8
o He FEF 2ol Alm3wo] Abguke
sooting o] AEFIP ot Aartaet EiIlAE AR
Aol sooting & AY EAFA ogkon, Fdg
d5E dA48 AdEE 4 5 Ul oled A
B Aol AL Wl Egsls Fol Hid EBY
il7h 20 1 17kAl Bt B4% ANAEFHA} i Fot sl
Art, =28 A7 63 A7} Y w7}
2/344) 24 Folgde| web FeiAEst FobHa &
woll 4] Hel i AEr} sle 2 AR Azt Fa
sl

P
of

>

3

3.2, A2 JkA HIL 23

Agaeba] 2ol ofee divks] F&d QlAelr,
sooting 9] A4& W] Al A kS WA
SRR uE(AQ) b S HA), oA Bt st mule]



1.2}
O 12713 K
—— A 1233 K
-
=
-
=
oy
-~ 1'0 -
Bo
L]
=
<D
= A
=
Qo \o
@
= 08¢}
- —a
1 1 1
(4] 10 20
N2/ Calls

Fig.4. Relation of carburizing depth as N2/CsHs with
diffusion treatment at 1123K-3.6ks after carbur-
zed for 3.6ks at each temperature.
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Fig.5. Change in surface carbon content with ratio of
N2/CsHs the diffusion treated at 1123K for 3.6ks
after carburizing at 1273K~-1.8ks, 1233K-3.6K.
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Fig.6. Change in retained austenite content with ratio
of N»/C;Hs the diffusion treated at 1123K for 3.
6ks after carburized at 1273K-1.8ks, 1233K-3.
bks.
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