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Development of Vacuum Washer and Continuous Vacuum Carburizing Furnace

O0000000oooooooOO0ooO0ooOooooooonon

oboboobobooboboboooooooboboooooobooboobOoboobOooboooooooooooooon
gboboobobobooooooooooobooobooooooobobobobobobOobOOooboOooooon
gboboobobobooooooooooobooobooooooobobobobobobOobOOooboOooooon
ooboooboooooobooboo v-MALSOOOO vecoooooooooboooooooooooo

The newly developed vacuum washer utilizing petroleum solvent decreases the environment load by the vaporization
process as conventional organic solvent causes destruction of the ozone layer and environmental pollution. The continuous
vacuum carburizing furnace V-MALS ( Vacuum-carburizing Multi Automatic Loading System ) and VCC ( Vacuum
Carburizing Continuous ) adopt the acetylene vacuum carburizing technique as alternative devices of the gas carburizing
furnace which exhausts harmful gas to the environment from factories.
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Fig. 1 Relationship between temperature and steam pressure of
various organic solvents, solvent and hardening oil
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Table1 Physical-properties comparison of organic solvent and petroleum solvent

ooooo oooo
ooooo u]
Oooo0oo0ooooooa 1,1,1-000 | ooooag ogoog Oooooo N2t 0 oo o
00000 | 00000 | CFC-113
Ooooooooooo CHsCCl; | CCl,=CCl, | CCIF,CCloF CoHum H,0
OOoOooooO0oooo 133.40 165.83 187.39 170 18.02
Jog | D000 2002000 182 1.627 1.580 081 1.00%2
0000000010 46 57 6.5 59 0.63
000000 200 O(cP) 0.744 0.880 0.66 1.4 1.00
000 |000002000(dynim) 256 323 17.8 25.4 72.75
000000 20001kHz O 753 2.20 241 — —
000000 250 O 0.05 0.088 0.011 0.01 —
FEEEEGEEEE
O0KBO O OO0 O 124 90 a1 35 -
oooooooo 74.0 121.2 476 1950 215 100.0
000000 200 O(mmHg) 100 16 272 0.2 175
oooo
OOooQo
oooo 100 43 187 — —
10000000000 O 100 O
Sooop pan 00
000000 200 Qcallgdeg)| 0255 0.205 0.218 0.475 1.00
000000 00 [eallg) 58 50 35 67 539
0OoO0oo0O0O0 00 0o oo 71 00
Ooao Oo0o0oog (ppm) 200 50 — — —
0oooooood (ppm) 700 100 300 50 300 — —
000*00000000000000
*0000 40
(a)dooooooo
ooo ooo
M"’}—‘—'
DDD’%‘ % ooooo
oooooo ooooo 0oooo
N o
—_ >
t ooo
ooo
ooo 1 N §—| K
oooooooo
oooo
12001 i 0oo
ooo L ~ .
5 (P
ooo ooo
KPa (b)ooooo
ooo 100
5kp HoH
2 0.2 kPa
ooo - o
u]
120 1100 —
ooo
10 0 300 oo
0
ooo ooooo oooo oooo DDD}DDD
020 3000000000000O000O0O0O0d

Fig. 2 System outline and washing process by 3 room type vacuum washer
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Table 2 Test result of washer performance
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Fig. 3 Relationship between density and vapor point for various
solvents and hardening oil
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Fig. 4 Outline of vacuum washer ( unitC] mm )
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Table 4 Comparison of type of vacuum carburizing furnaces
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Fig. 6 Outline diagram of VCC type continuous vacuum carburizing furnace
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Fig. 7 Process and temperature change in effective case depth (ECD )
processing of 0.4 mm
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Fig. 8 Process and temperature change in effective case depth (ECD )
processing of 2.7 mm
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