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Recent Progress of Vacuum Heat Treatment Technology and

Its Development Trend
YAN Cheng-pei
(Bejing Research Ingituteof Mechanica & Electrical Technology, Beijing 100083)

Abstract: Vacuum heat treatment equipment and technology at home and abroad have been speedily developing in recent
years. WZDGQ30 single chamber high pressure gas quenching vacuum furnace, WZGQ convection heating high pressure
gasquenching vacuumfurnace and WZL QH aluminium brazing vacuum furnace have been developed at home, while gas-
fired vacuum furnace, semi-continuous and continuousvacuum furnaces, fluidized vacuum furnace, milti-purpose vacuum
furnace, high temperature and superhigh pressure vacuum furnace, sintering vacuum furnace and vacuum furnace
procluction lineand so forth havebeen devd oped at abroad. Above mentioned equipments havebeen simply introduced,
and development trend of vacuum heat treatment technology has been put forward in this paper.
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Fig.1 WZzDGQ30 single chamber high pressure gas quenching
vacuumfurnace
1door 2 furnace shell 3furnace pot
4 wind cooling system 5 charging system
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2 WzGQ45

Fig.2 Scheme of main part of WZGQ45 high pressure gas
quenching vacuum furnace
1 door of heating chamber 2 heat cycle blower 3 furnace pot
4 shell of heating chamber 5hot gate 6wind coolingunit
7 feeder 8shell of cooling chamber

9door of cool ing chamber
2.3 WZDLQH L1
WZ 1999
WZDLQH
¢H) 500mmx 300mmx 300mm
) 80kg
3) 800 1320
4 80kW
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3 WZDLQH30

Fig.3 Sheme of main part of WZDLQH30 aluminium brazing
vacuumfurnace
1door 2furnace pot 3furnaceshell 4 thermocouple
5safety valve 6 heat exchanger 7 fan
8tightingring forfurnacedoor
9automaticcharging-dischargingunit
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Tablel Project of requirement for gas-fired vacuum
furnace

1997

1998 1999 2000 2001 2002

10 21 31 45 54 65 226

5 955
Fig.5 Horizontal gas-firedvacuumfurnace operatingat955
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Fig.6 Structureof vacuumtempering furnace heatingwith radiant tube
a) crosssectiondigram b) longitudinal view
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Fig.7 Semi-continuousvacuumoi I-gasquenching furnace
1 high pressure gas quenching chamber 2 heating chamber 3 oil queching chamber

8 Hayes VBQ ( )
Fig.8 VBQcontinuous production line of gas cooling vacuum Fig.9 Cutawayviewof fluidized vacuum furnace for heat
furnace in the Hayes Co. treatingretals
CVI Co.
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Fig.10 Schemeofstructureofmechanically fluidizedvacuum
furnacemodified for powder metal lurgy
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Fig.11 CVIvacuumfurnace for sintering
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Fig12 ICBPseries lowpressurecarburizing-highpressure
gasquenchiing furnace
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Fig.13 Scheme of structure of VZKQ multi-purpose vacuum
heattreatmentfurnace
3 . 8 [11]
MFR Inc.( ) E2200
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(D) f450mmx 600mm;
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(©) 2200 ;
@ +10 ( 1200 ~2200
10MPa );
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(6) 283L/min;
) 2200 200
6h 333 /h; 45.36kg
2h 1000 /h;
() Leybold Co.  D90A
1500 L/min;
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Fig.14 Structureoftop-chargingverticalhightemperature-
superhigh pressure vacuum furnace
1topcooler 2 rapid fixture for furnace door
3sidewater-coolingjacketforheat-insulatinglayer
4highpressure temperaturecontrol lerhole
5 vacuum pump pipeline 6 pressure reducing valve joint
7 bottom water-cooler of copper 8 power source joint
9pedestal of special water-cooler
10 power source joint of copper
11rigidgraphiteheat-insulatinglayer
12 peep-hole under high pressure

13graphiteheater operatingat 2200

1800mm  VRK
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Fig.15 Structureofbottom-chargingverticaldoubleairflow
circulatingvacuumfurnace
1hoistforcooling-gasguidecover
2 hot gas fan for convection heat exchange
3top of cooling-gas guide cover 4heater
5inletofradial cooling-gas 6spraynozzle 7furnacebed
8nozzle forced gas cooling
9bottomof cooling-gas guide cover 10heatexchanger
11 cooling-gasfan 12cooling-gascurrent

13 hot gas current
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Fig.16 Scheme of VWWKQ continuous multichamber vacuum heat treatment production line and operating process
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Fig-17 Mix-type computer integrated vacuum heat treatment

assembly
1 front chamber 2 rapid induclion heating chamber
3ioniccarburizing zone 4gasquenchingunit
5non-isothermal tempering (inductionheating)
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