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Comprehensive Solution Provider for Advanced Sintering & Special Bonding Technologies and Equipment.
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Jiangsu Haoyue Technology Co., Ltd. is a comprehensive solution provider focusing on technologies and equipment
for advanced material sintering and special material bonding. Integrating R&D, production, sales and services, the
company holds the qualifications of National High-tech Enterprise and Specialized, Refined, Unique & Innovative

Enterprise.

The company owns a modern plant covering 15,000 m? equipped with advanced processing machinery. A rigorous
quality management system has been established to ensure the manufacturing precision and quality of products
reach advanced industry standards. Our R&D team consists of industry specialists. With more than 70 patents and
software copyrights granted, we are capable of delivering diversified, efficient and reliable equipment as well as
process solutions for sintering, heat treatment and special material bonding. Our core product portfolio includes
vacuum brazing furnaces, vacuum diffusion bonding systems, vacuum annealing furnaces, Spark Plasma Sintering
(SPS) equipment, vacuum hot pressing furnaces, gas pressure sintering furnaces, vacuum sintering furnaces,
hydrogen furnaces and more. Our key served industries cover seven major sectors: aerospace & gas turbines;
semiconductors and electronic information materials; advanced ceramics and superhard materials; cemented
carbides, powder metallurgy and refractory metals; new energy, hydrogen energy and nuclear energy; additive
manufacturing and high-end casting; high-end bonding, heat exchange and thermal management. We deliver
robust technical support and equipment assurance for the manufacturing of advanced materials and reliable

forming of critical components.

Backed by strong manufacturing capacity, consistent product quality, as well as the service philosophy of rapid
response, professional troubleshooting, full-cycle accountability and sustained value creation, our business footprint
spans numerous countries and regions worldwide, establishing us as a competitive supplier of sintering and special
material bonding equipment on the global market. Meanwhile, the company operates an equipment exhibition hall
of over 500 m? and an advanced material sintering R&D laboratory of 3,000 m?. Centered on post-processing for
additive manufacturing, advanced ceramic sintering, near-net shaping in powder metallurgy, high-end bonding and
thermal management, the platform provides sophisticated scientific research, verification and testing services for

internal teams and external partners.

Looking ahead, Haoyue Vacuum adheres to the brand proposition: Making advanced materials easier to manufacture;
enabling more reliable critical bonds. Guided by our corporate mission — to help customers realize reliable
manufacturing of high-end materials and key components through innovative advanced equipment and processes,
we uphold our core values: customer success, technological innovation, quality priority, integrity and accountability,
collaborative co-creation and long-term thinking. We promote the enterprise spirit of truth-seeking, innovation,
precision craftsmanship and responsibility, and practice our business philosophy of focusing on high-end markets,
technology-driven development, customer success, win-win cooperation and sustainable growth. We respect talents,
prioritize strivers, and ensure contributors share the fruits of development. We strive to become a world-leading
enterprise in advanced sintering and special material bonding technologies and equipment, and continuously drive

the advancement of high-end material manufacturing.
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Spark Plasma Sintering (SPS) System

T OgY
FHRREE / BRI / REWEE / B

Fast Heating Rate / Short Sintering Time / Controllable Organizational Structure /
Energy-saving and Environmental Protection

S-400FHNE

S-400 Isometric View

feim N
[8] J T / INTRODUCTION

SPS(Spark Plasma Sintering)  BEB FRERXAZR ISR LRt
MRER Gz —, REFEREEMET BRAMEEDRITHRESE
BN —RI A RER AR A, EEEFRERER, REREE. A
[EETE, DRIARSHPNR, TARNESEME. BEH.
SAME, BORREARIETE . EERRETE . BEMRSE,

The SPS (Spark Plasma Sintering) discharge plasma sintering system is one
of the most advanced sintering systems in the world today. It is a new rapid
sintering technology that applies pulsed current and axial pressure between
two electrodes to achieve powder sintering and densification. It possesses
distinct characteristics including fast heating rate, short sintering time,
controllable organizational structure, and energy conservation with
environmental protection. The system can be used to prepare metal materials,
ceramic materials, and composite materials, as well as nano bulk materials,
amorphous bulk materials, and gradient materials.
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?ﬁ*ﬁ,ﬁn / ADVANTAGES F_“Zﬁ Qﬁiiﬁ / APPLICATIONS

HFSPSE R EME R T B EMBM UM RN—EHEHR, § o BF: Fe. Cu. Al. Au. Ag. Ni. Cr. Mo. Sn. Ti. W. Be;
AR ILAMER: o ESLY: Al20s. Mulitex ZrO2. Mg. SiO2. TiO. HfOz;
o TJLAMLEFHR, HRIEQE, KIBMEIEEFITE, BEEFRA (FHRER o ffb4): SiC. BaC. TaC. WC. ZrC. VC;

TJix300°C/min); o L4 SisNa. TaN. TiN. AIN. ZrN. VN;
o REREMSHREREAL, REBETH—SIERE); o TREHD: TiB2. HfBz2. LaBs. ZrB2. VBz;
o BEEMFHISWK. FEMBA CEIRM KRB EREIRM S, EFaNE), o mLH: LiF. CaFz2. MgFz

BINTIMEREE. STRMEIRES; o TEME: SisNa+Ni. Al203+Ni. ZrOz2+Ni. Al203+Ti. SUS+WC/Co.
o HEETFRARETIZ, UERENNERSHARERENS. BEHE. BN+Fe. WC+Co+Fe;

BRLR T BRI R o ERLAY: TiAl. MoSiz. SisZrs. NiAl. NbCo. NbAl. Sm2Cor,
o MILFEERETLS, JXNIETEEBEE; . )
- RERTEUBRRISERA AERGRER, BETH, bramy; | o0 e e ST e
o BENRES: KAARENEHES, ENBERNL%; v Corbides: S0, B.C, TaC, WO, Z1C. VC.
o XANBEREBNE, MERXAKEABBRE, SERRXBLIINEE; o Nitrides: SisN,, TaN, TiN, AIN, ZrN, VN.
o LRI RATEN+PLCHPIDEHERES, ®20%; o Boride: TiB,, HfB,, LaBs, ZrB., VB..
o TiMEAT: DSELURARLEEE, BETES. * Fluorides: LiF, CaFz, MgF..

e Metal Ceramics:  SizNa+Ni, AlLOs+Ni, ZrO,+Ni, Al,O.+Ti, SUS+WC/Co, BN+Fe,

Due to the discharge effect caused by the application of DC pulse current during WC+Co+Fe.
the spark plasma sintering (SPS) process, there are several unique characteristics: e Metal Compounds: TiAl, MoSi,, SizZrs, NiAl, NoCo, NbAl, Sm,Co;,.
e |t can quickly heat up and cool down, significantly shortening production time

and reducing production costs (with a heating rate of up to 300°C/min). S 4%§m im“ El

Lower sintering temperature (compared to hot pressing sintering, the sintering

S4 Isometric View

temperature can be further reduced).

Unique purification and activation effect (eliminating the adsorption of gas on
the surface of powder particles and breaking through the oxide film), easily
achieving the sintering of difficult-to-sinter materials and multi-element materials.

Compared to traditional sintering processes, materials with more uniform
microstructure, greater density, and smaller grain sizes can be obtained in a
shorter time.

Compared to traditional sintering processes, it can significantly save electrical
energy.

Adopting our professional DC pulse power supply technology, featuring fast
sintering speed, stable and reliable performance, and excellent energy-saving
effect.

High Pressure Accuracy: Adopting a servo pressure control system, with
pressure accuracy of 3%eo.

Using dual temperature sensors for temperature measurement—K-type
thermocouple for temperature control in the low-temperature range and infrared
temperature control in the high-temperature range.

Excellent Safety Performance: Adopting industrial control computer + PLC + PID
pressure sensing control, safe and reliable.

Superior Sealing Performance: Dynamic pressure heads sealed with corrugated
pipe to ensure no air leakage.

F l:% *m%&?ﬁ*?a*’j_‘ / SPECIFICATIONS & PARAMETERS

FmEs HREE(mm) EA(T) BEV) BB (A) IFRIhER(KW) RIREZE (Pa) wEmE(C)

Model Sample Dia. (mm) Pressure (ton) Voltage (V) Current (A) Heating Power (kW) Ultimate Vacuum (Pa) Max. Temp. (°C)

S4 ®80-120 50 10 20000 200 1 2200
S-150 ®100-150 100 10 30000 300 1 2200
S-200 ®150-200 200 10 50000 400 1 2200
S-300 ©200-300 300 10 60000 600 1 2200
S-400 ®300-400 400 10 80000 800 1 2200
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Hybrid Spark Plasma Sintering (SPS + Induction) System

T OBY !
BEHTIT | FOREER / RERENE / r N
BRENTAIE | HHIR 1

Good Temperature Uniformity / Fast Heating Rate /
Short Sintering Time / Controllable Organizational Structure /
Energy-saving and Environmental Protection

S-400DE 5 E I ]
S-400D Isometric View ~
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%ﬂ / INTRODUCTION E"Lﬁi’v‘ﬁﬁ / APPLICATIONS
SPS (Spark Plasma Sintering) MEEEB FRERXAR LSRR EREHN o BRE: Fe. Cu. Al. Au. Ag. Ni. Cr. Mo. Sn. Ti. W. Be;
RERGZ—, 2EMBREHEMPKDBRAHEEDRTHRREREL o ESLY: Al203. Mulitex ZrOz, Mg. SiOz. TiO. HfOz;
M—R IR BER AR A, BIEINRMINAEAEENE, EREEREN o BILYD: SiC. BaC. TaC. WC. ZrC. VC;
SMEF. FHREEDR. RENEE. ARENTE. TAEKRSHEER, o FILY: SisNa. TaN. TiN. AIN. ZrN. VN;
TAkEIEEEME. BEME. SAE, o RREISAKRIEE . o TR TiB2. HfBz2. LaBe. ZrBa2. VBz;
ERRBME. BEMHE, o FmiLY: LiF. CaF2. MgFz;
o EEME: SisNa+Ni, Al203+Ni. ZrO2+Ni. Al203+Ti. SUS+WC/Co.

SPS (Spark Plasma Sintering) discharge plasma sintering system is one of the

L ) ) o BN+Fe. WC+Co+Fe;
most advanced sintering systems in the world today. It is a new rapid sintering

technology that applies pulsed current and axial pressure between two o ERBUEM: TiAl. MoSiz. SisZrs. NiAl. NbCo. NbAl. Sm2Cor,
electrodes to achieve powder densification. The system incorporates induction o Metals: Fe, Cu, Al Au, Ag, i Cr. Mo, S, Ti, W, Be.
heating as supplementary heating and features excellent temperature uniformity, « Coramic Oxides:  AlOs, Multex Zr0, Mg, Si0y, TiOx, HO
rapid heating rate, short sintering time, controllable microstructure, and notable e Carbides: SIC. B.C, TaC, WG, 21C. VC.
energy conservation and environmental protection characteristics. It can be used o Nitrides: SN, TaN, TIN, AIN, ZFN, VN,
to prepare metal materials, ceramic materials, composite materials, as well as o Boride: TiB. 1B, LaB,, 2B, VB,
nano bulk materials, amorphous bulk materials, gradient materials, and more. e Fluorides: LiF, CaF,, MaF..
e Metal Ceramics:  SisN4+Ni, Al,Os+Ni, ZrO,+Ni, Al,O;+Ti, SUS+WC/Co, BN+Fe,
?ﬁ*ﬁﬁi\\ / ADVANTAGES WC+Co+Fe.

e Metal Compounds: TiAl, MoSi,, SisZrs, NiAl, NbCo, NbAl, Sm,Co.;.
o MELEFRARISPSHRLE, EINT RMMKAG, AAREEMYS, 8
P OFLRRER), TREEARINTR;
o £EFANKESPSRE, ROZETRELZHAMUMERRG, RER
B, MERH, SREHSaNERRENRENITEEE; S-400DIEHE =
S-400D Front View
o EHEREBINRAR, IBREREFTRRENIZSH, MkES
[E. B, EHRE. BNED. LB, BERE. UBTHXR, ZIWEE
SYBESHITRENRR, UNFREFIZHTER;
REXATBEFRNKPDCEIR, SEANRERASPSIHELL, HBE
RIEREIE, THEERFBINT ERENRE S MARREE,

Compared to pure SPS sintering, the addition of induction heating thermal field
results in more uniform thermal field temperature and reduced temperature
difference between the center and edge of material, enabling sintering of larger
sized products.

Large-scale production SPS systems with full consideration for automation and

controllability of the sintering process; automatic program control systems for
sintering temperature, pressure control, and current control are standard
equipment configuration.

Equipped with data collection and analysis system capable of recording and
retrieving physical process parameters that determine sintered product quality,
including sintering voltage, current, control temperature, applied pressure,
displacement, vacuum degree, displacement change rate, and measured
temperature for tracking product production processes.

Equipment employs self-developed pulsed DC power supply which significantly
reduces power consumption compared to traditional equivalent-level SPS
systems, truly and effectively achieving energy-saving, consumption-reducing,
and environmentally friendly high-grade sintering production.

Fﬁ*ﬁ”ﬁ&?ﬁ*?s*ﬂ_‘ / SPECIFICATIONS & PARAMETERS

¥R~ (mm) #EERZE(mm) WA EA (T) RIRE = (Pa) R=mE(°C)

Chamber Size (mm) Sample Dia. (mm) Mechanical Pressure (ton) Ultimate Vacuum (Pa) Max. Temp. (°C)

S-200D ®350x600 ®200 200 5 2200
S-300D D400x800 D300 300 5 2200
S-400D D600x800 400 400 5 2200
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Semi-continuous Spark Plasma Sintering (SPS) system

TP OOBY
BEBSME / FHREER / RENEE / £F8ES /
PIALATTNIR [ TREHR

Good Temperature Uniformity / Fast Heating Rate / Short Sintering Time /

High Production Efficiency / Controllable Organizational Structure /
Energy-saving and Environmental Protection

S-200S% e o

S-200S Isometric View "

feim A
[8] J T / INTRODUCTION

SPS(Spark Plasma Sintering)  BEB FRERAFR ISR LRt
MRER Gz —, RIEFEREEMEKT BRAMEEDRITHREE
HEEH—FIRRERERA, EEEFHREER. RENEE. A
[ENTE, DRNRSHERR, TAXRNESEME. BEH.

SAME, BORREARIETE . EERRETE . BEMRSE,

FESIRFE, TIEMEFTE,

The SPS (Spark Plasma Sintering) discharge plasma sintering system is one
of the most advanced sintering systems in the world today. It is a new rapid
sintering technology that applies pulsed current and axial pressure between
two electrodes to achieve powder sintering and densification. It possesses
distinct characteristics including fast heating rate, short sintering time,
controllable organizational structure, and energy conservation with
environmental protection. The system can be used to prepare metal materials,
ceramic materials, and composite materials, as well as nano bulk materials,
amorphous bulk materials, and gradient materials.




;i * 4% IF‘\\ / ADVANTAGES

HFSPSERHEME R P BRFEMBYEMA RN —EHEHR, §
PATRTLMER:
o HESXIZI: RITAMAEMANZH2NEE, RELASPSAIFD
RERA, TIESEIEM, FERHA,
SIREFHE, BRERQH, KIBEEFNE, BEEFMAFHREERD
3X300°C/min);
RN L. EUNECERMATNRERMSE, T2aKE), B
MR EME . STERMERRE;
BEFRARETZ, JUEERNEERNSIEAMRENS. BHE.
BRRLR T B/NBIR R
BEFRERETZ, JRIETEBEE;
RXAZIRULERTBERA, AERERER,. REUSE, TAENELT,;
ENRES: XBARENEHRSR, EHBEN£3%.;
RARLIIMNUE, —IIMRR, B—DMIIMNEBRSIRERE;
o REMAF: RATEN+PLC+PIDEAERES, R&T%E;

T ERENF: TELHRBRAESH, BEANES.

=]
1]
1]
|

Due to the discharge effects produced by DC pulse current application during the

SPS (spark plasma sintering) process, the following distinctive characteristics

are present:

e Semi-continuous Design: Configured with two chambers—one for heating
and one for cooling. Compared to continuous SPS systems, this reduces
equipment costs while increasing efficiency and production output.

e Rapid Heating and Cooling: Significantly shortens production time and
reduces production costs. Heating rate reaches up to 300°C/min.

Unique Purification and Activation Effects: Eliminates gas adsorption on
powder particle surfaces and breaks through oxide films, enabling easy
sintering of difficult-to-sinter and multi-element materials.

Superior Microstructure: Compared to conventional sintering processes,
materials achieve more uniform grain structure, greater density, and finer grain

size in shorter processing times.

Significant Energy Savings: Substantially reduces electrical energy
consumption versus traditional sintering methods.

Professional DC Pulse Power Supply Technology: Delivers fast sintering
speed, stable and reliable performance, and excellent energy efficiency.

High Pressure Accuracy: Employs servo pressure control system with pressure

accuracy of +3%eo.

Dual Infrared Temperature Measurement: One infrared sensor for temperature
control; the second for temperature measurement and calibration verification.

Excellent Safety Performance: Utilizes industrial PC + PLC + PID pressure
sensor control for safe and reliable operation.
Superior Sealing Performance: Dynamic pressure heads sealed with

corrugated bellows ensure zero gas leakage.

jﬂ: ﬁ:ll:l *m%&?i**g *Zl_‘ / SPECIFICATIONS & PARAMETERS

HAOYUE TECHNOLOGY
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F—.\zm sﬁﬁ / APPLICATIONS

° BF: Fe. Cu. Al Au. Ag. Ni. Cr. Mo. Sn. Ti. W. Be;

o [AESNY: Al203. Mulitex ZrO2. Mg. SiO2. TiO. HfOz;

o RILHD: SiC. BsC. TaC. WC. ZrC. VC;

o FLW: SisNa. TaN. TiN. AIN. ZrN. VN;

o TRIEYD: TiB2. HfB2. LaBe. ZrB2. VBz;

o FmLY: LiF. CaFz. MgFz;

o TEME: SisNa+Ni. Al20z+Ni. ZrO2+Ni. Al203+Ti. SUS+WC/Co.
BN+Fe. WC+Co+Fe;

o TRILAY: TiAl. MoSiz. SisZrs. NiAl. NbCo. NbAl. Sm2Cor,

o Metals: Fe, Cu, Al, Au, Ag, Ni, Cr, Mo, Sn, Ti, W, Be.

e Ceramic Oxides:  Al,O;, Mulitex ZrO,, Mg, SiO,, TiO,, HfO.,.

e Carbides: SiC, B.C, TaC, WC, ZrC, VC.
o Nitrides: SizN,, TaN, TiN, AIN, ZrN, VN.
e Boride: TiB,, HfB,, LaBe, ZrB., VB..
o Fluorides: LiF, CaF,, MgF..

SisNa+Ni, Al,Os+Ni, ZrO,+Ni, Al,O5+Ti, SUS+WC/Co, BN+Fe,
WC+Co+Fe.
o Metal Compounds: TiAl, MoSi,, SisZrs, NiAl, NbCo, NbAl, Sm.Co,,.

e Metal Ceramics:

S-200SE N E

S-200S Isometric View ) \
[ e~ L :‘}
e
-
h
‘-‘_‘ﬂ .

H |
|

Rl VUL LTl

RIRE =R (Pa)

Ultimate Vacuum (Pa)

RSIEE(C)
Max. Temp. (°C)

HAEA(T)

Mechanical Pressure (ton)

FmES REKR HRER(mm)
Model Structure Sample Dia. (mm)
_ FELA(NE)
§-150S Semi-continuou::(Two chambers) @150
$-200S FELN(NE) ®200

Semi-continuous (Two chambers)

100 10

2200

200 10 2200
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S-150CE M E

S-150C Isometric View

SPSESNMBEREF
RS R G

Continuous Spark Plasma Sintering (SPS) System

EXED RO
YN RE | BRNERS / BEBSMNE / FREER /
EHRES | £2MaEF

High Production Efficiency / High Automation Level /
Good Temperature Uniformity / Fast Heating Rate /
High Pressure Accuracy / Excellent Safety Performance

M AN
[8] 71" / INTRODUCTION

SPS(Spark Plasma Sintering) BB FRERAR ISR LRkt
MRER Gz —, RIEF BRI ERAMEEDHITHRRSE
HEAN—RRERERERA, EEABHHREER. RENTE. |
[EERTE, DTRIAMRSHPNR, TARGSSEME. BEMH.

SAME, BURRNEMXRIGT B EERREVE BEMRSE,

The SPS (Spark Plasma Sintering) discharge plasma sintering system is one
of the most advanced sintering systems in the world today. It is a new rapid
sintering technology that applies pulsed current and axial pressure between
two electrodes for powder sintering densification. It has distinctive
characteristics such as fast heating rate, short sintering time, controllable
microstructure, energy conservation, and environmental protection. It can be
used to prepare metal materials, ceramic materials, composite materials, as
well as nano bulk materials, amorphous bulk materials, gradient materials,
and similar advanced engineered materials.



;ﬁ *% ﬁi\\ / ADVANTAGES

B FSPSIg IR P HEMN BB IS B R = M B MR T 5 SR — R EUR, B

AR ILMERR

o RAZ IR, aTLURELEF, (BN,

o TUMEFHE, HUERH, KIBREEFNE, BEETRAFHRESR

aJjx200°C/min);

B FEFRETIS, TUEERNNERNSIERERENS. EXE.

RARTBE/NG7H;

TRMATE, TIUERRERBEE,

RAKIZUVERKTBRERA, BEREEER. BRETE, TRURET,;

o EARES: XBARENEHNRSE, ENBEAL3%.;

o BRIEES: MERBEMEHNES, BURRREIFLBEMNETT,
HFk, Sk, TEAIFR;

o AT RATEN+PLC+PIDEAERISE, 2%,

o EIiEEIF: MBELVRARYEEZH, BERTES.

Due to the discharge effect caused by the application of DC pulse current during the SPS

process, the following unique characteristics are observed:

e Multi-station Design: Continuous production capability, resulting in significantly increased
efficiency.

e Rapid Heating and Cooling: Quick temperature rise and cool-down enable dramatically
shortened production times and reduced production costs (heating rate up to 200°C/min).

e Superior Material Properties: Compared to traditional sintering processes, materials with

more uniform microstructure, greater density, and smaller grain sizes are obtained in

significantly shorter processing times.

No Powder Preforming Required: Powder can be directly sintered to full density without

prior compaction.

Professional DC Pulse Power Supply Technology: Provides fast sintering speed, stable

and reliable operation, and excellent energy-saving performance.

High Pressure Accuracy: Servo pressure control system delivers pressure accuracy of =3%o;

High Degree of Automation: Optional automatic loading and unloading system enables fully

automated operation of all processes with digital and intelligent control, requiring no manual

intervention.

Excellent Safety Performance: Equipped with IPC+PLC+PID pressure sensor control for

safe and reliable operation.

e Superior Sealing Performance: Dynamic pressure heads employ corrugated pipe seals to
ensure completely leak-free operation.

F ﬁ:l *m@&*ﬁ*ig *lj_‘ / SPECIFICATIONS & PARAMETERS

Mechanical Pressure (ton)

HAOYUE TECHNOLOGY

www.haoyue-group.cn

Eﬁﬁgﬁﬂ / APPLICATIONS

s BF: Fe. Cu. Al. Au. Ag. Ni. Cr. Mo. Sn. Ti. W, Be;

o IESNY: Al20s. Mulitex ZrO2. Mg. SiOz2. TiO. HfOz;

o fRIEHD: SiC. BaC. TaC. WC. ZrC. VC;

o EY: SisNa. TaN. TiN. AIN. ZrN. VN;

o TN : TiB2. HfB2. LaBe. ZrB2. VBz;

o FLY: LiF. CaF2. MgFz;

o TEME: SisNa+Ni. Al203+Ni. ZrO2+Ni. Al203+Ti. SUS+WC/Co.
BN+Fe. WC+Co+Fe;

o TRILEY: TiAl. MoSiz. SisZrs. NiAl. NbCo. NbAl. Sm2Cor,

o Metals: Fe, Cu, Al, Au, Ag, Ni, Cr, Mo, Sn, Ti, W, Be.

e Ceramic Oxides:  Al,O;, Mulitex ZrO,, Mg, SiO,, TiO,, HfO..

e Carbides: SiC, B,C, TaC, WC, ZrC, VC.
o Nitrides: SizN,4, TaN, TiN, AIN, ZrN, VN.
e Boride: TiB,, HfB,, LaBs, ZrB,, VB..

e Fluorides: LiF, CaF,, MgF..

o Metal Ceramics:  SisN,+Ni, ALOs+Ni, ZrO,+Ni, ALO;+Ti, SUS+WC/Co, BN+Fe,
WC+Co+Fe.

o Metal Compounds: TiAl, MoSi,, SisZrs, NiAl, NbCo, NbAl, Sm.Co;,.

RIRE = (Pa)

Ultimate Vacuum (Pa)

REmECC)
Max. Temp. (°C)

HAREA(T)

FmES RER HmE=E(mm)
Model Structure Sample Dia. (mm)
EE
$-150C Continuons 150
ELEN
$-200C e raain 200

S-150C-iE#E

S-150C Perspective View

100 10 2200

200 10 2200
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HTZREREPRERS (FHEBSS) SETEHRAERENNE
RE, TEXRAABEEIMPA, BHERMNNELETNE £58E
T, MAEREFTRREERE, RUKK, TR (S3) MRRH
D, BEMERNGE, ERARIGE, BEEN, RERARER
MEHERNRES RBIRGE, NS ERKR .

Vacuum Hot Pressing Sintering Furnace

The vacuum hot pressing sintering furnace is a complete set of equipment
for forming materials by hot pressing under vacuum or other atmospheric
conditions. It primarily uses graphite resistance heating with pressurization
applied up and down by an oil cylinder-driven piston. At high temperatures,
:-—: =&T @ @ the solid particles of raw material undergo mutual bonding, grain growth
occurs, and voids (pores) and grain boundaries gradually decrease. Through
wRiHieEF / RENSNE / AREEYR / EHRBES /| KREMtEET matter transfer, the total volume shrinks and density increases, eventually

Good Design Optimization / Good Temperature Uniformity / Fast Heating Rate / forming a dense polycrystalline sintered body with a defined microstructure,

High Pressure Accuracy / Excellent Safety Performance thereby compressing the material into final shape.

P7VGR2234hiN &

P7VGR22 Isometric View




AT R/ aovantaces

KA. WANSEE: k. IRERES, RIEAE;

BRI MAERGERSEMITE, BEEEESNEESSIMN. &
ENMATHRBARRRBRRMAEIRT;

FHER: FHEEZH1~10°C/2 8 (s1600°C), FHEERI~5°C/538(>1600°C);
BEHSME: FHEEHIMEANL5°CERMIE, ERKXI1000°CHRIE2h
Bm);
EOBES:
REMRETF:

RARRRESHRR, ENBEN<E3%.;
REATEN+PLC+PIDEANERIZH, R2T%E;
ZHiERelr: ETHSELIRBRYERH, BRARES;
RENEER: REVSEIMERRELHNRSE, TE2barSEENTRE
REREF, RELHRETERELE, EMNSHET;

Vertical, Side-opening Structure:

High precision in mold loading and unloading, easy to operate.

Good Design Optimization:

The hot zone of the heating chamber has been simulated and calculated in thermal
state, with very high temperature uniformity. The configured heating elements and
insulation layer are designed with modular optimization.

Fast Heating Rate:

1~10°C/minute (below 1600°C), 1~5°C/minute (above 1600°C).

Good Temperature Uniformity:

Average temperature uniformity is +5°C (measured at 5points, constant
temperature zone at 1000°C after 2-hour holding).

High Pressure Accuracy:

Using a servo hydraulic control system with pressure accuracy of <+3%o.
Excellent Safety Performance:

Adopting industrial control computer + PLC + PID pressure sensing control, safe
and reliable.

Superior Sealing Performance:

Both upper and lower dynamic pressure heads are sealed with corrugated bellows
seals to ensure no air leakage.

Fast Cooling Rate:

Equipment can be optionally equipped with an external circulation rapid cooling
system capable of rapid cooling under 2 bar gas pressure, ensuring fast cooling
after hot pressing to enable more efficient operation.

F%*m%&?ﬁ*}s*ﬁ / SPECIFICATIONS & PARAMETERS

BEm BER (mm) =R R (mm)
Structure Die Dimensions (mm) Sample Dia. (mm)
P3VGR22 = $300x400 ®160
Vertical
P5VGR22 7 ®500%700 300
P7VGR22 I $700%900 400
POVGR22 = ©900x900 500
PIIVGR22 st ®1100x900 ®600

Vertical

HAES(T)

HAOYUE TECHNOLOGY

www.haoyue-group.cn

F_“Zﬁﬁ s}ﬁtﬁ / APPLICATIONS

HSRERGPTZNBTEEEAHMH . SESSRMR. SUFR/mRIK
BB/ SIS PR E R R . REMAE SKER AR SEER
AREMRNE4REMRE . BELLE,

B HEESREEMEMERER, BER. BPEPIR. BRI

EEEEEE

Vacuum hot-press sintering furnaces are widely used for net-shape forming

and densification treatment of components made from various composite
materials, high thermal conductivity materials, niobium oxide, silicon carbide,
boron carbide, boron nitride, ceramic materials, copper-based powder materials,
iron-based powder materials, iron-copper-based powder materials, and other
advanced materials.

For example: aircraft landing brake discs made from iron-copper-based powder
materials, bulletproof vests, armored vehicle protective plates, helicopter
bulletproof armor, and similar applications.

P5VGR22%E # &

P5VGR22 Isometric View

v RIRE = (Pa) REIRECC) ERIZ
lechanical X e
Pressure (ton) Ultimate Vacuum (Pa) Max. Temp. (°C) Applications
; RENRE
100 6.7x10% 2200 Hot Pressing / Sin:tlering
- BIE/RE
300 V6.7x10% 2200 Hot Pressing /mSinEtler'mg
600 1/6.7x10° 2200 MIENRE
Hot Pressing / Sintering
: IENRE
800 1/6.7x107* 2200 ot :f;’;g /";in‘:tler'mg
1200 1/6.7x10° 2200 PRI/ RS

Hot Pressing / Sintering
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Dual-Chamber Vacuum Hot Pressing Sintering Furnace

OV OO
EFNES /RENONRE / AREER /
ENRES | R2MaEF

High Production Efficiency / Good Temperature Uniformity / Fast Heating Rate /
High Pressure Accuracy / Excellent Safety Performance

P7VTGR22-IIIE#LEl

P7VTGR22-I1l Front View

%ﬂ / INTRODUCTION

HETREREPRERS (HHEHBSF) SHTEHRAERENKE
BE&, TERBASGEME, ARIRNNELETNE £2ET, ¥
HEXREATRNEERE, BUKX, =R (S5) MRFHRERD,
BEYRNEE, HRERKRE, BEEN, SENAEEEMEME
MNHRS BREH, NEWRESRE.

RItA—EZ, WEN. PE. EFHRE. SIHRE, LAEZRA.
RISRF, G, HARK, BXS.

A vacuum hot-press sintering furnace is a complete set of equipment that
forms materials by hot pressing under vacuum or other atmosphere conditions.
The system primarily employs graphite resistance heating, with pressure

heads driven by oil cylinders that apply downward and upward pressure. At
high temperature, the solid particles in raw material billets achieve mutual
bonding, promoting grain growth. Concurrently, voids (pores) and grain
boundaries gradually decrease. Through matter transfer, the total volume
contracts, density increases, and the material ultimately becomes a dense
polycrystalline sintered body with specific microstructure, thereby compressing
the material into final shape.

The furnace is designed in a one-to-two configuration with dual press machines
and dual furnace bodies. The system features shared control systems, power
systems, vacuum systems, and rapid cooling systems, resulting in compact
footprint, low cost, and high efficiency.

A
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E
— |
o
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P5VTGR22-IIIF#E |

P5VTGR22-1I Back View

HAOYUE TECHNOLOGY
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;i*q:% “5“ / ADVANTAGES

BES: ®RITA—IEZ, WEN. PE. BHRE. dHES%E, HBES
R, RRRGZ, i, BHAE, MES;

KB, WFANEE: & DRERBES, RIESE;

FHRMR: FHREZ1~10°C/2$0(<1600°C), FHREZI~5°C/2#H(>1600°C);
R IR MEZHRZERSENTE, BEEERNEENIM., B
BRI MFHTTHRBHRERAERLAIRT;

BRENSNEF:. FIOREHNIMALTSCERME, ERX1000°CFRE2h
FE);

EOBES: XRBARKEEHRSE, ENBERSE3%.;
RAZEXET: MBS MR, UESEENER;

ReMEF: REATEN+PLC+PIDEAZRIEE, £20%;

BRI DTELIRARYAERH, BEARS;

REEER: REGERIMERRERHNRS, tIE2barSAENTHRE
REARSG, RIETHREFERELH, EMERET,

High Production Efficiency: Designed as a dual-press configuration sharing a single vacuum
system, fast cooling system, furnace body, control system, and power system. Small footprint,
low cost, high operational efficiency.

Vertical Side-Opening Door Structure: Enables precise loading and unloading of molds with
high accuracy and convenient operation.

Fast Heating Rate:

Heating rate of 1~10 °C/minute (below 1600 °C); heating rate of 1~5°C/minute (above 1600°C).
Optimized Design: Thermal field of pressurized chamber calculated via thermal simulation,
achieving very high temperature uniformity. Heating elements and insulation layers feature
modular optimization design.

Good Temperature Uniformity: Average temperature uniformity of +5°C (measured at Spoints;
constant-temperature zone at 1000°C maintained for 2 hours before testing).

High Pressure Accuracy: Servo-hydraulic control system with pressure accuracy of<+3%..
Multi-Zone Temperature Control: Multiple reserved temperature measurement holes enable
real-time high-temperature monitoring.

Excellent Safety Performance:

Equipped with IPC + PLC + PID pressure sensor control for safe and reliable operation.
Superior Sealing Performance:

Dynamic pressure heads sealed with corrugated pipes ensure no air leakage.

Fast Cooling Rate: Equipment supplied with external-circulation rapid cooling system. Achieves
rapid cooling under 2 bar gas pressure after hot pressing, ensuring efficient operation.

FE El*m*g&;i*;s */]_‘ / SPECIFICATIONS & PARAMETERS

HUAREN (T)
Mechanical
Pressure (ton)

FmEs

RERX

Structure

BE R~ (mm)

Die Dimensions (mm)

H¥mER(mm)

Model Sample Dia. (mm)

EFH sﬁiﬁ / APPLICATIONS

BERATEMR. wAE. REH. SUBSHEEMHSaSRRT4E. S5
BEEEBAMHNSENERERE RIEZNRAE. DEEEESHH
MSERRE, tITATFHRREELERTFEZASBREETHRLE,
BNETFEITNENEEEEIURSHEE,

B R SREEREMRNER. BER. RKPEPIR. BEA
WERE,

Suitable for high-temperature pressure sintering and densification of ceramic
materials such as niobium oxide, silicon carbide, boron carbide, boron nitride,
graphene carbon fiber, and high-temperature alloy metal powder materials in
powder metallurgy and new functional ceramics. Also applicable for heat
treatment of powder or compacts at temperatures below the melting point of
the main component, achieving metallurgical bonding between particles to
enhance strength.

Examples include: brake discs of iron-copper-based powder materials for
aircraft landing gear, bulletproof vests, armored vehicle protective plates, and
helicopter bulletproof armor.

&EEE(CC)
Max. Temp. (°C)

BRATZ
Applications

EL17#2(mm)
Ram Stroke (mm)

RIREZE (Pa)

Ultimate Vacuum (Pa)

—E=

PSVTGR22-I —HE— ®500x700 ®300 300
o —iE=
PVTGR22-I | = ®700x900 ®400 600

WEB400 1/6.7x10° 2200 o MEIRES
WIEE400 1/6.7x10% 2200 AR/ GRES

Hot Pressing / Sintering
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P7CGR22IE{LE

P7CGR22 Front View

Eﬁﬁﬁ%i&&*ﬁ%w f&19Y / nTrobucTION

_ - ESAASHERSPRERS (HHESE) FHTHHARERLY
Continuous Hot Press Sintering Furnace ESRAERE, TERAABVERNA, HBLEDHEL ETIE,
EHET, WHEEEATHNEERE, BUKK, 2 (SH) 08

@ FREHERD, BEMERNEE, EARIE, ZEEM, RERAIEE

EfEMENNRERS RGN, NEYRESREY.

EZXEZREREEALH. EFANKERES. B8R, REFR

O E= P @ U REFSHA, TAKESLUNEFERE, SOATRAE,
EFRER / BIERER / BEHINE / FHREER / The continuous hot-press sintering furnace is a complete, continuous production
ENREES | LM system that forms materials through hot pressing under vacuum or other

. . - . . controlled atmospheric conditions. The equipment primarily employs graphite
High Production Efficiency / High Degree of Automation /

i i . resistance heating, with pressure applied vertically by oil-cylinder-driven press
Good Temperature Uniformity / Fast Heating Rate /

. heads. At elevated temperatures, solid particles in the raw material undergo
High Pressure Accuracy / Excellent Safety Performance X . . i . i X
mutual bonding, leading to grain growth while voids (pores) and grain boundaries
progressively decrease. Through material transfer mechanisms, the total volume
shrinks, density increases, and the material eventually becomes a dense,
polycrystalline sintered body with defined microstructure, thereby achieving

precision compression forming of the workpiece.

Continuous vacuum hot-pressing equipment offers substantial advantages,
including advanced technology, high degree of production automation, large
processing capacity, and consistent product quality. It significantly improves
enterprise production efficiency and substantially reduces labor costs.




P7CGR22ZHiEME

P7CGR22 Isometric Perspective View

HAOYUE TECHNOLOGY

www.haoyue-group.cn

;i*q%ﬁ‘n / ADVANTAGES

o REZIANgIT, TJLUELEEF, [FEMEMEE,;

o FHEM: FHRIEZR1~10°C/5#(<1600°C), FHREZEI~5°C/5H(>1600°C);
RITREF: MEZAREASENTE, BEEERNEENSM. B
BRI MFHTTHRBHRERAERMAIR;

REHSME: FIREHSMALCERNE, BERX1000°CRIR
ThiEtein);

ENBES: XRAGRBEEHNRSE, ENRBEN<E3%.;
RAZEXER: MBS MR, UESEENER;

RL2MEITF: RETEN+PLC+PIDEAEREES, T20%E;

B MR BSELBURARYEES, BREARS,;

BaiEES: NEXEHNEHNRS, FUR2INREIFLEME
7, 8F. Sael. THEALFM.

Adopting a multi-station design enables continuous production, resulting in doubled efficiency.
Fast Heating Rate:

Heating rate of 1~10°C/minute (<1600°C); heating rate of 1~5°C/minute (>1600°C).
Optimized Design: The thermal field of the pressurized chamber has been verified through

thermal-state simulation, demonstrating very high temperature uniformity. The heating elements

and insulation layers are designed with modular optimization.

after 1-hour constant-temperature dwell at 1000°C).

High Pressure Accuracy: Using a servo-hydraulic control system, pressure accuracy is<+3%.
Multi-zone Temperature Control: Multiple temperature measurement ports reserved for
high-temperature monitoring.

safe and reliable operation.

no air leakage.

High Degree of Automation: Optional automatic loading/unloading system enables fully
automated process execution, with digitalized and intelligent operation requiring no manual
intervention.

F Iﬁ *m%&;i*;g *Ij_‘ / SPECIFICATIONS & PARAMETERS

Good Temperature Uniformity: Average temperature uniformity of +5°C (measured at 5 points,

Excellent Safety Performance: Adopting industrial PC + PLC + PID pressure-sensing control for

Superior Sealing Performance: Dynamic pressure seals employ corrugated-tube design to ensure

mm sﬁﬂ / APPLICATIONS

EATEME. B, RUH. SUBSBEMHIERRREE. SR
BEERMAEMHNRENERERE RIEENRAES. DREBESHMR
HWEEAME, tITRTHRAIERERTEZASBREETHRLE,
BRNAETFELTN DN EEEEIURSHEE,

Suitable for high-temperature pressure sintering and densification of ceramic
materials (niobium oxide, silicon carbide, boron carbide, boron nitride) and
graphene, carbon-fiber, and high-temperature alloy metal powder materials; also
suitable for high-temperature hot forming of new materials in powder metallurgy
and functional ceramics. Can also be used for heat treatment of powder or
compact materials at temperatures below the melting point of the main
components, with the aim of improving strength through metallurgical bonding
between particles.

HUAREA(T)

Mechanical
Pressure (ton)

RIRE = (Pa)

Ultimate Vacuum (Pa)

RSIEECC)
Max. Temp. (°C)

BRATZ

Applications

FmEs RERRX BEER (mm) #mER(mm)
Model Structure Die Dimensions (mm) Sample Dia. (mm)
EE
P5CGR22 JEEE ®500%500 ®300
EL
P7CGR22 e $700x600 ®400

300 10 2200 R
600 10 2200 E R4

Hot Pressing / Sintering
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EEE;I‘-E&E*F réjﬂ\ / INTRODUCTION

TFHERERIHERE FIE, EFTETRBH BB
BSELE, FEENEGRNESEME. MAGESHNEE. £
BEAEY. EEMHSHMHINEZS, LEEXNBRELEEUE
RIME, FREEERENNE, BmsEAMINEDL.

Vacuum Diffusion Bonlding Furnace

Diffusion bonding refers to a solid-state bonding method in which a
workpiece is pressurized at high temperature but does not produce
visible deformation or relative movement. Diffusion bonding is especially
suitable for joining dissimilar metal materials, heat-resistant alloys, and
:._: 3 &f @ @ = &4 new rt\aterials.such as ceramic?, intermetallit': ﬁ:ompounds, and c?mposite
materials. Particularly for materials that are difficult to weld by fusion

BEYSMIF /I FEEER / FHEES | D2 1 SHEER bonding methods, diffusion bonding offers obvious advantages and has

. . o 4 increasingly attracted significant attention.
Good Temperature Uniformity / Fast Heating Rate / High Pressure Accuracy

Excellent Safety Performance / Fast Cooling Rate

D203 i El

D20 Isometric View




;ﬁ 7&4% ﬁi\\ / ADVANTAGES

o FEURHREEATRISR. AL, TUERREREMIEENERTE
ENFRENERIESE, HESTRIENEMDEEIIRERNMR,
MENSRE. MAGE. BENEGHMHS. ITENERRSSNE/
MH, URAERSFERENSTERESEDCSUNEE, ¥
BRREENEERSE.

#ﬁh&%ﬁsﬂ,Eiﬁﬂmﬂﬁﬁﬁlﬁﬁﬁﬁﬁﬂ EIREPARE

ERIRRE, EAFESRERNAYNK, BESHSTREREZ, #
%i?ﬁﬁ?ﬁ%ﬁ%ﬂﬁab%r&o
o BHRBES. TR, EEREAMENRN, THS2REMK, P

REN, BUSHBAEEEREN, BENTH—RABHTIMMNI,
o TR ABETIHANREMEENRKR, MAREIEERFRSHNMEA
&, 5FZU,
TLUREEMER. BARSEEURESHERANIH,
P HF S L E Y SEHEIR

REMEEWR: TEER2barSEENTHRELHERS, RIETHHREER
ERH, BREBT,

BEXT AR

During diffusion bonding, because the substrate does not overheat or melt, it is
possible to bond almost all metals or non-metals without reducing the performance
of the bonded material. It is particularly suitable for materials that are difficult to
bond by fusion bonding and other methods, such as active metals, heat-resistant
alloys, ceramics, and composite materials. For the same type of material with poor
plasticity or high melting point, as well as dissimilar materials that are immiscible or
produce brittle intermetallic compounds during fusion bonding, diffusion bonding

is a more suitable welding method.

The quality of diffusion bonded joints is excellent, with microstructure and properties
close to or identical to the base metal. There are no fusion bonding defects,
overheating structure, or heat-affected zone in the bond seam. Bonding parameters
are easy to precisely control, and joint quality and performance are stable during
mass production.

Bonded parts have high accuracy and minimal deformation. Because the pressure
applied during bonding is relatively low, the workpiece is mostly heated as a whole
and cooled with the furnace, resulting in minimal overall plastic deformation of the
welded part. The welded workpiece is generally not subjected to mechanical
processing after bonding.

It is possible to bond large section workpieces. Since the bonding pressure required
is not large, the tonnage of equipment required for large section bonding is not high,
making it easy to achieve.

It can bond workpieces with complex structures, difficult-to-access joints, and
significant thickness differences, and can simultaneously weld many joints in
assembled parts.

Fast Cooling Rate: Optional rapid cooling system under 2 bar gas pressure
ensures fast cooling of the workpiece after hot pressing and efficient operation.

F I:Il:l:ll *m%&;i*;ﬁ 1:/:'_‘ / SPECIFICATIONS & PARAMETERS

KPR T (mm) RIREZE (Pa)

Ultimate Vacuum (Pa)

HAER(T)

Chamber Size (mm)

Mechanical Pressure (ton)

HAOYUE TECHNOLOGY

www.haoyue-group.cn

F—‘zm siﬁ\iﬁ / APPLICATIONS

TFRSHERTERESEY, ERELEBUEERE, ERTLHHN
. CRIGEZZH. WA, MRMAZRELNRE—SE, BELET
WEFBRZNEA, ARESREPERESFSENEE, THDA
PERAE. ME. SRNSKNNEER, BEXBY BERNGE,
BEE LSS SR ABEEMME - BIRRERIERN.
EHAERTIRESHEREMH. aRNBESESEMH. REBUSE
&%, ERESAMHNSILREMH,

TRURRET ZNATREERN T, RERMEM. . £k, ME
R, BREENR. BB, HE. MERE. SRETRFTHRES,

Diffusion bonding is especially suitable for small parts that require vacuum sealing,
equal strength of joints and base metals, and no deformation. It is the only method
to manufacture vacuum-sealed, heat-resistant, vibration-resistant, and
deformation-free joints, and therefore is widely used in industrial production.
Diffusion bonding methods are used for bonding of metals and non-metals in
electrovacuum equipment, and for bonding cemented carbide, ceramics,
high-speed steel, and carbon steel in cutting tools.

Various titanium alloy components on supersonic aircraft are manufactured using
the superplastic forming-diffusion bonding method.

Diffusion bonding is also particularly suitable for bonding dissimilar metal materials,

non-metallic materials such as graphite and ceramics, dispersion-strengthened
superalloys, metal matrix composites, and porous sintered materials.

Diffusion bonding has been widely applied in the manufacture of reactor fuel
elements, hydraulic pump wear-resistant parts, drilling rig mud shoe parts,
corrosion-resistant components, honeycomb structural plates, electrostatic
equipment, impellers, stamping dies, filter tubes, and electronic components.

DAMO14F MmN E

D4MO14 Isometric View

D4MO14 400%400 6.7x10 20~200
D5M0O14 500x600 6.7x10 30~300
D6MO14 600%800 6.7x104 50~400
D8MO14 1200%800 6.7x104 100~800
D10MO14 1200x1000 6.7x10 300~1000

EEEE(CC) EANE SHER RFEEE
Max. Temp. (°C) Ram Qty. Cooling Gas Pressure Applications
I 8UR
1400 1 2Bar Diffusion Bonding
TER
1400 1 2Bar Diffusion Bonding
8
1400 2 2Bar Diffusion Bonding
100 . oBar e
Diffusion Bonding
1400 4 2Bar lcies

Diffusion Bonding

16
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HEIP(R=MA)

Vacuum Furnace(Graphite)

AZEOT
ety /BREHSNE / FREER / KM /[ RAEER

High Stability / Good Temperature Uniformity / Fast Heating Rate /
Excellent Safety Performance / Fast Cooling Rate

V5GR24-PlusiE L&

V5GR24-Plus Front View

i AN
|8] 7" / INTRODUCTION

ZAZIFRAASFERATHNE=SMEY, TBVATHE. BRS
£, EAMHSEEZIRIPFSFATSRERENENSHRLE, tBaTll
HEBMHESEZRG THRERLEN SIS BV R RSLE,

T

This vacuum furnace is a vacuum resistance furnace that uses graphite as
the heating element. It is primarily designed for high-temperature sintering
or annealing of ceramics, hard alloys, and composite materials in vacuum

or protective atmospheres. The furnace is also suitable for high-temperature
heat treatment of metal materials under high-vacuum conditions and for
degassing treatment of precious metal materials.




;ﬁ * ﬁ IF‘\\ / ADVANTAGES

o RAB. MFFIIEW: REHWR, BIEHE;

o FHEHR: FHEIERI~15°C/934P(<1600°C), FHEIER1~10°C/H40(>1600°C);

o RIHALEF: MAERGEASEINTE, BEEFEESNERENSYE. &
BRMATH RREHRERFRRAHAIR;

o XAZRKER: MBS MR, UESBENER;

o REHSME: FHREHSIMALEC (5RUE, ERX1000°CHRE
ThEEm) ;

o RENEEM: WiEE2barSAEN THERHRS, RIELHFHRIELA,
BMIETT;

o BEMF: BEKREETERE, KERIERE;

° ReMEF: REATEYN+PLC+PIDIEFER, R2TE;

o THREMIE: TIRE. BX. BiE. BRS%.

o Horizontal Side-door Structure:
Loading and unloading materials is convenient and easy to operate.

o Fast Heating Rate: Heating rate of 1~15°C/minute (<1600°C);
heating rate of 1~10°C/minute (>1600°C).

e Optimized Design:
The heating chamber thermal field has been simulated and calculated under
thermal conditions, exhibiting very high temperature uniformity. The heating
elements and insulation layer employ modular optimization design.

e Multi-zone Temperature Control:
Multiple temperature measurement ports are reserved for high-temperature
monitoring purposes.

e Good Temperature Uniformity:
Average temperature uniformity of +5°C (5-point temperature measurement;
isothermal zone at 1000°C maintained for 1 hour before detection).

e Fast Cooling Rate:
Optional fast cooling system under 2bar gas pressure ensuring rapid workpiece
cooling and efficient operation.

o High Stability:
Equipment operates stably over extended periods with very low failure rate.

o Excellent Safety Performance:

Employs industrial control computer + PLC + PID temperature control program

for safe and reliable operation.

Strong Scalability:

Capable of sintering, annealing, degreasing, degassing, and other processes.

F I:'I:II:I ;m*%&;iﬁiﬁ *’j_‘ / SPECIFICATIONS & PARAMETERS

FmEs

%P iE R~ (mm)

Chamber Size (mm)

WRE = E (Pa)

Ultimate Vacuum (Pa)

Model

HAOYUE TECHNOLOGY

www.haoyue-group.cn

E‘Zﬁa sﬁiﬁ / APPLICATIONS

RREARBENR, THAEERR. BWESESE. SESRHTHIT
RELE, BAERARPESEBERTREG, CIUNKRIHEEHTSR
RIPIRALE, RETZEFSWASTL. ASTUSETITWERX
ENANMEREGSE. MAXH. BRas. BREMHENSHEENA
RETZ.

MR/ EKMER ., KRRV . RERR. SERDNEEHR. RiFH.
ASFIE. RE. KD, GER. RAKE. SRES,

This equipment is a batch-operation furnace suitable for sintering treatment of
graphite electrodes, ceramics, and similar materials under high temperature and
high vacuum conditions. It can also perform sintering under protective
atmosphere conditions or conduct atmosphere-protected purification treatment
of carbon fiber felt. Sintering processes have been widely applied across many
industrial sectors, including alloy and metallurgical industries. Applications such
as hard alloys, refractory materials, powder metallurgy, and ultra-high-temperature
material sintering all require sintering technology.

Examples include: carbon/carbon brake discs, carbon/carbon plate materials,
hot-pressing molds, high-temperature heating elements/fasteners, thermal field
materials, graphite products, carbon paper, carbon cloth, graphene, carbon
nanotubes, thermal conductive films, and more.

V5GR24-Plus 3 il E

V5GR24-Plus Isometric View

RemE(°C)
Max. Temp. (°C)

BRATIZ

Applications

V3GR24 300%x300x400 6.7x1073
V4GR24 400%400%600 6.7x103
V6GR24 600%x600%900 6.7x1073
V7GR24 700x700%1000 6.7x1073
V8GR24 800x800x1200 6.7x1073

BREENRN/BLRE

Sintering/Annealing/Degreasing

2000/2400

IREENRN/BLRE

Sintering/Annealing/Degreasing

2000/2400

FRENR X/ BLRE

Sintering/Annealing/Degreasing

2000/2400

IREEHRK/BLBE

Sintering/Annealing/Degreasing

2000/2400

BREEHBN/BLRE

Sintering/Annealing/Degreasing

2000/2400

18 I
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B P (85 INR)

Vacuum Furnace (Moly)

=JORMCR W+

REMS /REHSME / PFERZ2ES / FHREER /
RRMEREF / RENEER / HEEE
High Stability / Good Temperature Uniformity / High Chamber Cleanliness /

Fast Heating Rate / Excellent Safety Performance / Fast Cooling Rate /
Strong Expandability

VIMO14%E N E

V7MO14 Isometric View

%fl\ / INTRODUCTION

ZESPERETELARTHNESBRY, FTENRATHE. BRaS.
S6MH. ERMHSEAETHRIPSAPRERE. BN F18, BT
UHEBMHEREESRH THSERLERNREBMHNIRSLE,

This vacuum furnace is a vacuum resistance furnace that uses molybdenum
strips as heating elements, primarily applied for high-temperature sintering,
annealing, and brazing of ceramics, hard alloys, composite materials, metal
materials and other materials in vacuum or protective atmospheres. It can also
be used for high-temperature heat treatment of metal materials under high

vacuum conditions or degassing treatment of precious metal materials.




HAOYUE TECHNOLOGY

www.haoyue-group.cn

;ﬁ*ﬁ““ / ADVANTAGES F_‘iﬁﬁgﬁiﬁ / APPLICATIONS

© RAENL. WATIGN: &, HHBES, RMEDE; BHZESPIERTECSR. TN, #a2. SRAS. BRAS
o FHEM: AIREZI-5 C/ﬁ%‘?(ﬂSOO C); SRS BN, HUHE. BEETE,
o BEHSME: FIREHSEAL5CHERME, BEEREXI000°CHRIEING

) ; High vacuum molybdenum-strip furnace is mainly used for sintering, annealing,
o RAZLEXEH: MESAMEA, WESEYNER: vacuum brazing, degassing, and other processes for materials such as

non-ferrous metals, stainless steel, titanium alloys, high-temperature alloys,
* REMHHT RATRAPLCPDRFRE, R2TE; ye maniemp y

BRI MAZEAGERSEMTE, BEEEESNEESSIMN. &
EE"JHD?*krn#&lﬁﬂ%%ﬂﬂ%ﬂ&%ﬁ‘{tiﬁﬁ"

REVEER: NER2barSEEATRESHRS, RIETHRE
RN, BRET;
TRRMR: TR, FIR. BX. BB, BiE. BiS. BESE.

hard alloys, etc.

Horizontal and Side-opening Door Structure:
High loading and unloading accuracy; convenient operation.

Fast Heating Rate:

Heating rate of 1~15°C/minute (<1300°C).

e Good Temperature Uniformity:

Average temperature uniformity of +5°C (5-point temperature measurement;
constant temperature zone at 1000°C maintained for 1 hour before measurement).

Multi-zone Temperature Control:
Multiple temperature measurement ports reserved for high-temperature
monitoring purposes.

Excellent Safety Performance:

Utilizing industrial computer + PLC + PID program for temperature control; safe V7MO145 550
and reliable. V7MO14 Isometric View

e Good Design Optimization:
The heating chamber thermal field has undergone thermal state simulation and
calculation, achieving very high temperature uniformity; heating elements and

insulation layer employ modular optimization design.

Fast Cooling Rate:
Optional fast cooling system under2bar gas pressure available to
ensure rapid workpiece cooling and efficient operation.

Strong Scalability:
Capable of sintering, brazing, annealing, degreasing, deoxidation,
degassing, reduction, and other processes.

Ig*m%&}i**g*ﬁ / SPECIFICATIONS & PARAMETERS

FEER (mm) RIREZ=FE (Pa) RSIEE(C) EAIZ

Chamber Size (mm) Ultimate Vacuum (Pa) Max. Temp. (°C) Applications

V4MOT3 400%400%600 6.7x10 1000/1300 BREE R K /BRI SR/ SR IBS

Sintering/Annealing/Hydrogen/Degreasing/Brazing/Degassing

V6MOT3 600%600%900 6.7%10 1000/1300 REARNBRR/SSISIRIRS

Sintering/Annealing/Hydrogen/Degreasing/Brazing/Degassing

VIMO13 700x700x1000 6.7%10-4 1000/1300  REEIBK/BRR/ S/ SR/ B

Sintering/Annealing/Hydrogen/Degreasing/Brazing/Degassing

V8MOT3 800%800x1200 6710 100011300  REARKIBR/ QSIS

Sintering/Annealing/Hydrogen/Degreasing/Brazing/Degassing

VIOMO13 1000x1000x1400 6.7x10 1000/1300  REENBK/BBR/ S/ SR/ B

Sintering/Annealing/Hydrogen/Degreasing/Brazing/Degassing

20
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B IP (55 M) i

HZPRRSHERATHNEZBIEY, TEVATHE. BREE.
EEMHBSEAESHRIPSFTERRE. BX, BIURESEMHES
FHTHSEALENREBHHNIRSLE,

1;

N

Vacuum Furnace (Tungsten)

o
Bt

This vacuum furnace is a vacuum resistance furnace that uses tungsten strips

as heating elements. It is mainly applied for high-temperature sintering and

annealing of ceramics, hard alloys, composite materials, and similar materials

under vacuum or protective atmosphere. It can also be used for high-temperature
&l D heat treatment of metal materials under high vacuum conditions or for degassing

TV OU

RENS /BREHIME / PEBZES / FHREER /
Z2ERelF / RAEER / R

High Stability / Good Temperature Uniformity / High Chamber Cleanliness /

of precious metal materials.

Fast Heating Rate / Excellent Safety Performance / Fast Cooling Rate /
Strong Expandability

VAW 2034 E

VAW20 Isometric View

ok
ann

e | L

B 2]



?ﬁ *4# /i / ADVANTAGES

o RAEN. MANIEN: x. RBEES, BEGE;

o FHEWR: FHEEZ1-15°C/HH(<1600°C); FHEE=E1~10°C/H (> 1600°C);

BEHSME: FHEEHIMRNL5°CERME, ERKXI1000°CHIEh
B);

o RRMALF: RATEN+PLC+PIDERRR, R2UE;

BRI MAEAGERSEMITE, BEFESHNEESIN. &
BERMATHRBRERBRRAMLIRT;

o BHHEES: SSMICRKRE, REMANRE, BITRE;

o REMEEMW: WEB2barSEEATRERHNAS, RIELHRESL
BMIETT;

TREMER: TR, BK. HIE. RS, §5%.

Horizontal Side-opening Door Design:

High loading and unloading accuracy, convenient operation
Fast Heating Rate:

Heating rate 1~15°C/minute (below 1600°C);

heating rate 1~10°C/minute (above 1600°C)

e Good Temperature Uniformity:

Average temperature uniformity +5°C (5-point measurement,
constant-temperature zone at 1000°C after 1-hour stabilization)

Excellent Safety Performance:

Employs industrial control computer + PLC + PID programmable temperature

control, safe and reliable

Optimized Design:

Heating chamber thermal field verified through thermal simulation, delivering
very high temperature uniformity; heating elements and insulation layer employ
modular optimization

e High Automation:

Multi-parameter recording and monitoring, user-friendly human-machine
interface, stable operation

Fast Cooling Rate:

Optional rapid cooling system operating at 2bar gas pressure ensures rapid
workpiece cooling and efficient operation

e Strong Scalability:
Capable of sintering, annealing, brazing, degassing,
hydrogen atmosphere treatment, and more.

?I %*mﬁ&;ﬁ*;s*ﬁ / SPECIFICATIONS & PARAMETERS

¥R~ (mm) RIRE=E (Pa)

Chamber Size (mm) Ultimate Vacuum (Pa)

HAOYUE TECHNOLOGY

www.haoyue-group.cn

,ﬁm gﬁﬂ / APPLICATIONS

TEETEERNARTIR. EBLZNER. BMEERGS. IRRESH
HNEASRE, NATERRE. TVRESSEURBERSEHMN
AEMHURBEHRERGUNENSRRE.

Mainly used for vacuum sintering of metal powder products, metal wire mesh
products, ceramic cemented carbides, new materials, and composite materials.
Applied to high-temperature sintering of metals such as transparent ceramics

and technical ceramics, as well as alloy materials composed of refractory metals
and ceramic materials including silicon carbide and silicon nitride.

VAW 2034 E

VA4W20 Isometric View

Ri=mE(°C) BERATIZ

Max. Temp. (°C) Applications

V3W20 300%x300x400 6.7x10
V4W20 400%x400%600 6.7x10
V5W20 500x500%700 6.7x104
V6W20 600%600%900 6.7x10

1800/2000 RENBX/SS/FERIBS

Sintering/Annealing/Degreasing/Brazing/Degassing

SREENBIISS/FHIRIBRS

180072000 Sintering/Annealing/Degreasing/Brazing/Degassing
BREEBX/SS/FRIBS

1800/2000 Sinterin’gE/A:nealing/ Degreasing/Brazing/Degassing

1800/2000 GREENB X S/ FHRIBS

Sintering/Annealing/Degreasing/Brazing/Degassing

22
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B P (R k)

Vacuum Furnace (Induction)

V Series

_::._: 5&1 @ 5&&
BEENSMEE / FREER / T2 / REEER

Good Temperature Uniformity / Fast Heating Rate /

Excellent Safety Performance / Fast Cooling Rate

V6CO24F N E

V6C024 Isometric View

3

{&19T / nTrobuCTION
HERNPFEXARMMALR, TENATHE. BREes. S6MESE
HEZGRIPSEATEEREE. BX, BoliEEMHESEZSEZHGTHN
BRANERRSEVHNKRSLE,
ZIRENEWIGITHEHEE, R REEFTESEMNERRTURERNIE,
HEBEAFPNERER, HREFRNTHRGEGEIRTHKE, 8IS
M. BRE. Z2. IRNEFTE K,
RENTDRENER. FH. BE. #EHEERE, EEEM, R20FE, &
ERSME.

Vacuum induction furnaces employ induction heating technology and are primarily
used for high-temperature sintering and annealing of ceramics, hard alloys,
composite materials, and similar materials in vacuum or protective atmospheres.
They can also be utilized for high-temperature heat treatment of metallic materials
under high-vacuum conditions or for degassing treatment of precious metal
materials.

The equipment features advanced and rational structural design. Its design and
manufacture comply with applicable national and industry standards and
specifications, meeting all user requirements. Accompanying products and
components are at the international advanced level and are suited for sustained,
stable, safe, and reliable production operations.

The equipment delivers excellent energy efficiency. It is convenient and simple to
use, operate, and maintain; features an attractive appearance; operates safely and
reliably; and is backed by superior after-sales service.




1&*4%1% / ADVANTAGES

o REENL. MFFNEE: K. INEES, BIEHE;

o FHEMR: FHRIEZEI~60°C/H#(<1600°C), FHRIEFR1~20°C/5£(>1600°C);
o XAZEKXES: MBS MR, UESREVER;

o RRMET: RATEN+PLC+PIDEEFRIR, 2%,

BRI IMAZERNAGHEHFSENNTE, BEEEESNEEYIN.

B ENMATHRFERERBERLMART;

o THRE: TRES. BX. BEEE,

Horizontal Side-opening Door Structure:
Ensures high loading and unloading accuracy with convenient operation.

Fast Heating Rate:

Heating rate of 1~60°C/min (below 1600°C),
heating rate of 1~20°C/min (above 1600°C).
Multi-temperature Zone Control:

Multiple temperature measurement ports reserved for high-temperature monitoring.

Excellent Safety Performance:

Employs IPC+PLC+PID programmable temperature control for safe and reliable
operation.

Optimized Design:

Induction thermal field in the heating chamber has been validated via thermal
simulation; delivers very high temperature uniformity. Heating elements and
insulation layers incorporate modular optimization design.

Expandable Functionality:
Capable of sintering, annealing, degassing, and other operations.

HAOYUE TECHNOLOGY

www.haoyue-group.cn

F_‘.ZFH ’("\Jﬁm / APPLICATIONS

FEZFARSMELS, aftaRBilk. BESESE. SESRE TEHT
RELE, BTERARIPSFBRTRE, EFSWNEKTL. BETIL.
BETWEIWFTISIAENANERES. BE. MXH. BRa
BREMERSHEEN,

This vacuum furnace operates on a periodic batch basis and is suitable for
sintering treatment of graphite electrodes, ceramics, and similar materials under
high-temperature, high-vacuum conditions. It can also perform sintering
operations under a protective atmosphere. The furnace is widely deployed across
many industrial sectors, including steel, metallurgy, and ceramics, and serves
applications such as hard alloys, ceramics, refractory materials, powder metallurgy,
and ultra-high-temperature material firing.

V6CO241i 1R El

V6C024 Overlooking View

F ﬂnl:l *m#é&?i*;a *'-T‘ / SPECIFICATIONS & PARAMETERS

$PEER S (mm)

Chamber Size (mm)

RIREZ=E(Pa)

Ultimate Vacuum (Pa)

V6C024

600%x600%900 5

V8C024 800%800x1200 5

R=RECC) ERAIZ
Max. Temp. (°C) Applications
FREs BN/ BiRE
200072400 Sintering/Annealing/Degreasing
£ 3B W =
2000/2400 Sk I

Sintering/Annealing/Degreasing

24
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V6CGR20FH

VB6CGR20 Isometric View

ESNHS P (G=A)

Continuous Vacuum Furnace (Graphite)

cIERNCNC

YRS/ REHONEF / AREER / 2T /
BikiEES

High Production Efficiency / Good Temperature Uniformity /

Fast Heating Rate / Excellent Safety Performance /
High Degree Of Automation

= AN

a

18] 71" / INTRODUCTION

ZESAASIPRAGRFAATHNEZSBIRN, TENATHE. BR
BE. EEMHMSEASIRIPEATEERELBRXERALETIZHRE
RE, LAUHEEMHESEZSRH THS ERALERRESBHHNRS
b,

-

EEXNAESIPERSEH. EFEINEES. LEEX. RLEFRRET
EMR, TRRZSEWHEFRE, TOALEF.

This continuous vacuum furnace is a vacuum resistance furnace that uses graphite
as the heating element. It is mainly used as a complete set of equipment for
high-temperature sintering or annealing of ceramics, hard alloys, composite
materials, and other materials in vacuum or protective atmosphere. It can also be
used for high-temperature heat treatment of metal materials under high vacuum
conditions or degassing treatment of precious metal materials.

Continuous vacuum furnaces feature advanced technology, high degree of
production automation, large processing capacity, and excellent heat-treated
product quality. They significantly improve production efficiency and reduce labor
costs.



V6CGR20FHIEME

V6CGR20 Isometric Perspective View

$§*4§ “5“ / ADVANTAGES

KBESIHgT, TRUELEF, EEMREE,;

FHEMR: FHEEZ1~10°C/H#(<1600°C), FHEFEZ1~5°C/44h(>1600°C);
IR MAERGERSEITE, EEEESNEENSY. &
BHM#HATHRBAERAERKAKIRT;

BESSMEE: FHREHSIMAL5°CERNE, ERX1000°CRIETh
Bim);

RAZRKET: MBS MR, UESBENER;

ReMET: XATEN+PLC+PIDIEFER, R2T%E,;

BRHEES: MERANEINES, BSUREIUMEIF2EME
7, 8. Saglb. THRAIFM;

AR RE. B,

Adopting a multi-station design, continuous production can be achieved, resulting in doubled
efficiency.

Fast Heating Rate: Heating rate of 1~10°C/minute (below 1600°C),

heating rate of 1~5°C/minute (above 1600°C).

Good Design Optimization: The heating chamber thermal field has been thermally simulated
and calculated, providing very high temperature uniformity. The heating elements and insulation
layer employ modular optimization design.

Good Temperature Uniformity: Average temperature uniformity of +5°C (5-point temperature
measurement, after 1 hour of thermal stabilization at 1000°C).

Multi-zone Temperature Control: Multiple temperature measurement ports are provided for
high-temperature monitoring.

Excellent Safety Performance: Features an industrial control computer + PLC + PID
program-based temperature control, ensuring safe and reliable operation.

High Degree of Automation: Optional automatic loading and unloading system enables fully
automated operation of all processes, delivering digitalization and intelligent control with no
manual intervention required.

Versatile: Suitable for sintering and annealing applications.

?I EI:II:l ;m%&;i*;s */-J_‘ / SPECIFICATIONS & PARAMETERS

RS

Model

KFEER < (mm) RIRE = (Pa)

Ultimate Vacuum (Pa)

Chamber Size (mm)

V6CGR20 600x600%x900 10

V8CGR20 800x800x1200 10

HAOYUE TECHNOLOGY

www.haoyue-group.cn

,ﬁm sﬁiﬁk / APPLICATIONS

FREAELMEUN, THESBIR. MESFESE. SESFHTHT
RELE, BTERARIPSFABRTRE, HITUNKRAELHTSR
RIPIRALE,

RETZHETSWETIL. BTV, BETUWSIWTLEIKRSNA
MERSE. BE. fAME. BREE. BREMHRNSHBREENA
RETZ., MR/RNER. RKIRM . BIEPRE. RERR, SRER
RIREM . RV, AEHE. RE. KA. GE2F. RAKE. SR
(oL

This equipment is a continuous-operation furnace designed for sintering of
graphite electrodes, ceramics, and similar materials under high-temperature,
high-vacuum conditions. It can also operate under a protective atmosphere
and can perform protective-atmosphere treatment and purification of carbon
fiber felt.

Sintering technology is widely applied across numerous industrial sectors,
including steel, metallurgy, and ceramics. Applications requiring sintering
processes include hard alloys, ceramics, refractory materials, powder metallurgy,
and ultra-high-temperature materials firing. Typical products include carbon /
carbon brake discs, carbon/carbon plate stock, crystal-furnace hot zones,
hot-press molds, high-temperature heating elements/fasteners, thermal field
materials, graphite products, carbon paper, carbon cloth, graphene, carbon
nanotubes, and thermally conductive films.

RE@ECC) BERATZ
Max. Temp. (°C) Applications
BREENBK

2000 Sint::ngu/ Annealing
4 3B

Sintering / Annealing
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SISKF

Vacuum Hydrogen Furnace

=] (1 72N

=49
Zeltpelr / REHNSNE / AREER / RERFIEES
Excellent Safety Performance / Good Temperature Uniformity /
Fast Heating Rate / High Temperature Control Accuracy

%ﬂ / INTRODUCTION

HESSPR—MERES5S555NET ARG EIRE.
EESEZRAFHBRIRES, SIASSEARPHERSR,
AERmATs (EREFENR) SHERERS, IUMEE.

SEANBHEE. BUERHRIREEE RS MR, MAKES.

BEHSEE. RERESER, | ZNATEEMHALE. /8
B, MRASRBFHAGHESRE, AR RA T
FRIE,

The vacuum hydrogen furnace is a specialized heat treatment equipment
that integrates vacuum and hydrogen atmosphere environment. It
eliminates air inside the furnace through a vacuum system and introduces
hydrogen gas as a protective or reducing atmosphere. Utilizing efficient
heating elements (molybdenum strip heating) and a precise temperature
control system, it achieves exact control of temperature and atmosphere.
Haoyue Technology's equipment is characterized by strong safety
performance, high heating efficiency, good temperature uniformity, and
equipment stability. It is widely used in fields such as metal material heat
treatment, ceramic sintering, powder metallurgy, and electronic material
preparation, providing reliable guarantees for improving material

performance.

—
;Liﬁ?ﬁ’f’él / VERTICAL STRUCTURE

HV65/320E{LE

HV65/320 Front View




;ﬁ*q:% ﬂ / ADVANTAGES

PARALR/EREN, EREMNIPFIEESSRAHIEY, Fold—
FHENFMRERRARESUSI0ARERME;
MATHRBESETAFERARNER, RXEAERBESENS
BN, MPERBREIRITER, ERIR, HETREE, RiE;
FHER: FHREZ1-15°C/H#(<1300°C);

RIMAEE: MAZERGERSENE, EEEESNEEDINE. &
ERMATHRBRERBRRUMMKIRT;
FRERERED. BORKAE. TRER. ERHEPHE. 22MHES,
BRI SRR

z2ltn: RERRBESWERE, WRABHENRP, HFE
SR, RERZSNUS,

The furnace body adopts a vertical/horizontal structure. The columnar design
of the furnace liner ensures uniform gas flow distribution and uniform service
life. The outer shell is made of double-layer SUS304 stainless steel material.
The heating element adopts molybdenum strip with excellent mechanical
properties at high temperatures. Its surface load is determined within a
reasonable range. The furnace body employs proprietary design structure for
fast heat transfer, easy maintenance and replacement.

Fast Heating Rate:

Heating rate of 1~15°C/minute (up to 1300°C).

Excellent Design Optimization:

The thermal field of the heating chamber is calculated through thermal state
simulation, demonstrating very high temperature uniformity. The heating
elements and insulation layer are designed with modular optimization.

This equipment offers low investment, low operating cost, simple installation,
convenient use and maintenance, high safety performance, and excellent control
characteristics.

Excellent Safety Performance: Equipped with fault alarms for overtemperature
and overpressure conditions, mechanical automatic pressure protection, action
interlocking, and other safety functions ensuring high equipment reliability.

F ﬂnl:l ;m#éﬁii*;g *'-.I_‘ / SPECIFICATIONS & PARAMETERS

RERNX

Structure

FRES

P R~ (mm)

Chamber Size (mm)

it 00

Heater

Model

HV65/120 = ®650x1200 A
HV65/320 = ®650%3200 i
Vertical MO
HAMO13 Bh=t 400x400%600 i
Horizontal MO
H6MO13 Bb=L 600%600x900 i
Horizontal MO
H7MO13 Bh=l 700x700x1000 i
Horizontal MO
H8MO13 Bb=t 800x800x1200 i
Horizontal MO

HAOYUE TECHNOLOGY

www.haoyue-group.cn

F_"Zﬁﬁ ’:"‘ﬁﬁ‘i / APPLICATIONS
BFBEREHESREL. 2. KBEZ4SERANESBEEHRAMENEN

RE&,

FTERTFIER. REN. BEN. BR2ER. #HEME. 16X, 56
EESEMHESSSERETHRLE,

Equipment for annealing and purifying metal parts used in ceramic sintering,
metallization, brazing, and glass component sealing.

Primarily used for heat treatment of tool steel, mold steel, high-speed steel,

ultra-high strength steel, magnetic materials, stainless steel, and non-ferrous
metals under hydrogen atmosphere conditions.

HAMO13EEME

H4MO13 Front View

:ESY N

Loading

RIREZE (Pa)

Ultimate Vacuum (Pa)

RERECC)
Max. Temp. (°C)

TEURY

Bottom Loading 6.7x101 1000/1300
TOJF.: Lﬂiﬁg 6.7x107 1000/1300
si{iufiﬁg 6.7x107 1000/1300
Si'i”ffﬁtg 6.7x107 1000/1300
sﬂfﬁ;g 6.7x10"1 1000/1300
sﬂ"f}ﬁtg 6.7x107 1000/1300
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SERSGP(EFU)

Gas Pressure Sintering Furnace (Horizontal)

=V U
BELTIT | FHRRER [ RLVME / ARERTE

Good Temperature Uniformity / Fast Heating Rate /
Excellent Safety Performance / Controllable Microstructure

G3HIEME

G3H Front View

-ﬁﬂﬁdayl: l fo

TR

3 HAOYUE 3

| “se 8 8 ps

G3H

B 29

%ﬂ / INTRODUCTION

MEREFRFIEERRE. BXkE. E=RE. 2ERE. IER
&, SEEH. RNEHET K. AraaBBELR, ERTEK
EBER, BEDAESTHESESSATSSERRTRE, BT
IBIMMHNRERE, RESMRONELELE. SRR, ERES5
HETHFEAEE BIIZERENER,

The pressure sintering furnace series integrates positive pressure dewaxing,
vacuum dewaxing, vacuum sintering, partial pressure sintering, pressure
sintering, atmosphere control, and cooling functions into a single system.
This product is a cycle-operation type, suitable for materials such as silicon
nitride ceramic balls and ceramic cutting tools sintering in high-pressure
nitrogen or nitrogen atmosphere. This is beneficial for increasing the
sintering density of materials and improving their mechanical properties.
Multiple loading designs make loading, unloading, and maintenance work
more convenient. The entire process is automatically controlled.



HAOYUE TECHNOLOGY

www.haoyue-group.cn

?ﬁ*ﬁﬁi\\ / ADVANTAGES F—‘\Z%gﬁﬁ / APPLICATIONS

o BMEIGH, EREASHETEEAGE, BAISIREMNES; ESSEFRIPESEETHRE (k. Skis. SHhE. SHES)
o SEENASINIT: RABGNPEEGIMMASEES, PEHSNET; EERMH (IERES) SHITASHRERELNE, INEERAER
o BUENRF: RASKEMBIEE, BHRRYE, RESSNPRTHE &, BRBMETPRMBLET A ERATAKERER. BEDASY

TR, HESERSATSSSNETRE, GATIEMTHNREEE, B
o S BEATRE. EORE. RERIESINEE; MBI RE

BRI MAZERGERSENE, BEEESNEESSIMT.
B ERMATHRIBRERBERLAMLIRIT,
o ZeME: BAERRBESHERE, NMABHNEDRP, sHEEH

Under high-pressure protective atmosphere conditions, ceramics (such as
silicon carbide, zirconia, alumina, silicon nitride, etc.) and metal materials (such
as hard alloys) are subjected to hot isostatic press sintering treatment. Also

ShEE, RELTLNES; suitable for pilot-scale batch production in colleges and research institutions.
o REUGIREBENRIBRS, TMEEH RNBERE—IXELIE, Suitable for sintering materials such as silicon nitride ceramic balls and

ceramic cutting tools in high-pressure nitrogen or argon atmosphere.
Beneficial for increasing material sintering density and improving material
mechanical properties.

Horizontal design makes loading, unloading, and maintenance work more
convenient; automatic control throughout the entire process.

Good Temperature Uniformity: Adopts special furnace liner structure and
heater arrangement to achieve excellent furnace temperature uniformity.

e Good Debinding Effect: Uses special structure debinding chamber with
excellent sealing performance; debinding is complete and causes no
contamination to internal furnace components.

Multifunctional: Equipped with vacuum sintering, pressure sintering, and
negative pressure debinding functions.

o Good Design Optimization: The heating chamber thermal field is subject to
thermal-state simulation and calculation with very high temperature uniformity;
configured heating elements and insulation layer employ modular optimization

design. GZ)H%EE;NU

Excellent Safety Performance: Equipped with fault alarms for overtemperature G3H Isometric View

and overpressure, mechanical automatic pressure protection,
action interlocking, and other safety functions.
Equipment can optionally be configured with a debinding

system to achieve one-time integrated debinding-sintering
treatment of ceramic products.

F I%I:l *m%&ii*;g *'-.I_‘ / SPECIFICATIONS & PARAMETERS

FRES RERR P2 R < (mm) In#RtE R BHAN REEECC) | SKENMPa) | HRIREZE(Pa) ERIZ
Model Structure Chamber Size (mm) Heater Loading Max. Temp. (°C) Gas Pressure (MPa) | Ultimate Vacuum (Pa) Applications
] REI D EREIBREE
G3H Bt 300%300x1000 A% AV 140072000 6/10 10 o Presurs Sivarng !
Horizontal GR Side Loading Partial Pressure Sintering / Degreasing
4 BREEI 53 R IBLAR
G5H Hﬁfﬁt . 500x500x1800 a ;% s_‘f“fxf 1600/2000 6/10 10 = pfii’émiﬁf? =
lorizontal ide Loading

Partial Pressure Sintering / Degreasing
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SEREGP(3L30)

Gas Pressure Sintering Furnace (Vertical)

=V U
BELDIT | FHRRER [ RLVME / AREHTE

Good Temperature Uniformity / Fast Heating Rate /
Excellent Safety Performance / Controllable Microstructure

G5VEHNE

G5V Isometric View

faﬁﬂ / INTRODUCTION

MERESPRFIEERRE. BXkE. ARG, 2ERE. ER
&, SEERH. RNEHET K. AreABRBELR, ERTEK
EBER, BEDESTHESESSATSSERRTRE, BT
BIMMHMRERE, REMRONMELEE. SRR, ERES
HETHFEAEE BIIZERBNER,

The gas-pressure sintering furnace series integrates positive-pressure
dewaxing, vacuum dewaxing, vacuum sintering, partial-pressure sintering,
pressure sintering, atmosphere control, and cooling functions into one
complete system. This is a batch-operation furnace suitable for sintering
materials such as silicon nitride ceramic balls and ceramic cutting tools in

a high-pressure nitrogen or argon atmosphere. This approach increases
the sintering density of materials and improves their mechanical properties.
Multiple loading designs enable convenient loading, unloading, and

maintenance operations. The entire process is automatically controlled.




FARNE R / avvantaces

TR, EENSHETEEREE, BNIZEIRa5E;
REOME: RBSHRNFEEBETINASRGE, PRI,
BRESRIF: RANKEMGIETE, BHNRYE, RET2XNPRTH
TR,

MEEE: BRASKRE. EORE. REREBSIEE;

BIHAKEF: MAERRGEFSEDE, BEESHRENIT,
B BHIMATTH KR HRER BRI

o Z2ME: EEREBESHERE, WHXENENREYP, SEEH
ERE, RERLMES;

RENEERERERS, SUAEH RNBRERE—RIELE,

Vertical design simplifies loading, unloading, and maintenance operations.
The entire process cycle is controlled automatically.

Good Temperature Uniformity: Employs a specialized furnace liner structure
and optimized heater arrangement to achieve superior temperature uniformity
throughout the hot zone.

Excellent Debinding Effect: Features a specially designed debinding chamber
with superior sealing performance. Debinding is complete with no
contamination of furnace components.

Multifunctional Capabilities: Equipped with vacuum sintering, pressure
sintering, and negative pressure debinding functions.

Optimized Design: The heating chamber thermal field has been validated
through thermal simulation analysis, providing exceptionally high temperature
uniformity. Heating elements and insulation layers are designed with modular
optimization for maximum efficiency.

High Safety Level: Incorporates fault alarms for overtemperature and
overpressure conditions, mechanical automatic pressure protection, and
interlock functions for comprehensive equipment safety.

Optional Debinding System Configuration: Enables single-stage debinding
and sintering treatment for ceramic components.
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ERSERIPSAZRMHTHEE (WK, Sk, SAE. auES)
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Under high-pressure protective atmosphere conditions, this equipment is
suitable for hot isostatic press (HIP) sintering of ceramics (such as silicon
carbide, zirconia, alumina, silicon nitride, and others) and metal materials (such
as hard metal alloys). The equipment is also well-suited for pilot-scale batch
production in colleges and research institutions. It is applicable for sintering
materials such as silicon nitride ceramic balls and ceramic cutting tools under
high-pressure nitrogen or argon atmospheres. This process effectively
increases material sintering density and enhances mechanical properties.

G3VEHN

G3V Isometric View

VAo as TEUR
G3v Vertical ®350%700 GR Bottom Loading

VA as AR
G5V Vertical ®500=1000 GR Bottom Loading

R=mE(°C) SHEAMPa) | RIREZ=E(Pa) BERAIZ
Max. Temp. (°C) Gas Pressure (MPa) Ultimate Vacuum (Pa) Applications
BREE19 R A/ BiBE
1600/2000 6/10 10 Gas Pressure Sintering/
Partial Pressure Sintering/Degreasing
RIS ERENRR
1600/2000 6/10 10 Gas Pressure Sintering/

Partial Pressure Sintering/Dipping
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Hot Isostatic Pressing

HEFHIE (Hot Isostatic Pressing, HIP) 2—fxiEEEEM B A4
HALETZ, RHSSHEMENEEFR., ZIZRATHATHR
AEREANREENEHE (KaE. BRES. REESRNELE

) HITEBWLE, ARABESEEAEENER, HENEONED

BRSSERTFEMRE, HRFRIZEERERE, flmsH. K
EBRLE. BERIAE, NMERSEMEBARNE MR, THERS L,
BERBEREY, REHEENE, 2UASHELE, MHNWE. mE
IR R RERIRBIRARIRF, ESFmaIBN10~10015.

Hot Isostatic Pressing (HIP) is a specialized heat treatment process for metal
and ceramic materials, and an important means for preparing high-performance
materials. This process technology can be applied to powder metallurgy
forming or densification treatment of formed castings (such as titanium alloys,
high-temperature alloys, aluminum alloys, and other porous or shrinkage-cavity
castings). Using inert gas as the pressure transfer medium, uniform pressure is
applied to the part surface from all directions, eliminating inherent internal
defects in the product process, such as porosity, internal cracks, and local
looseness. This approach improves the overall mechanical properties of the
parts, especially fatigue resistance, while simultaneously reducing costs and
improving energy efficiency. After HIP treatment, the material's wear resistance,
corrosion resistance, and mechanical properties are greatly enhanced, with
fatigue life potentially increased by 10-100 times.

=P oY
Wit iF / BENASMEF / FHEEER | ELBES | Z21ERELT

Good Design Optimization / Good Temperature Uniformity / Fast Heating Rate /
High Pressure Accuracy / Excellent Safety Performance

I1TOMO14E N E

I10MO14 Isometric View
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BRAE. KEE. BAE. HEe. HAEE. BERASE. THEN. M
mE®, BE. SAME. BFHH. EMHE,
High-temperature alloys, titanium alloys, aluminum alloys, copper alloys, refractory

metals, cemented carbides, stainless steel, corrosion-resistant alloys, ceramics,
composite materials, electronic materials, functional materials, and more.
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FRES REHNX P2 R~ (mm) In#Rig & BRAN
Model Structure Chamber Size (mm) Heater Loading
=y 304 EE

15CC20 Vertical ®500%1000 c/ic Top Loading
10MO14 I ®1000%2000 i LB

Vertical MO Top Loading
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Versatile Uses:
HIP: Powder metallurgy, densification, diffusion bonding.

HIP Powder Metallurgy:

o Design Flexibility: Design to nearly the same shape as the final product, reducing
raw material waste, machining procedures, and transportation time. Fine grain
structure with isotropic properties and extended service life.

Internal uniform density with no impact on ultrasonic inspection.

No liquid phase generated—minimizes segregation to the maximum extent and
improves material corrosion resistance.

Can prepare ingot blanks from two different metallic materials—bimetal can still
undergo subsequent forging and extrusion processing.

Densification Treatment:

o Elimination of internal defects: shrinkage porosity, shrinkage cavities, and
segregation eliminated.

Greatly improves fatigue life by 10 to 100 times.

Improved ductility and fracture toughness.

Products can reach theoretical density.

Wear resistance and corrosion resistance greatly improved.

Eliminates internal stresses in the material.

Diffusion Bonding:

e Connects parts with complex contact surfaces and achieves strict dimensional
control.

Joins multiple homogeneous or dissimilar materials in a single process.

Rapidly achieves large-area connections.

Enables solid-state connections for brittle metals that cannot be joined by
conventional welding methods, and for metals with large melting point differences.
e High and uniform isostatic pressure reduces and eliminates microscopic porosity
or cracks on the outer edge of the connection zone.

Produces no defects such as welds, heat-affected zones, surface porosity,
inclusions, undercuts, cracks, or other defects generated in traditional welding
processes.

I5CC205 N El

I5CC20 Isometric View

REEE(CC) S{REN(MPa) HZE(Pa) ERTIZ
Max. Temp. (°C) Gas Pressure (MPa) Ultimate Vacuum (Pa) Applications
MEE RS
2000 100/150/200 100 Hg,;“,ifi’ﬂ;t;ﬁng
2 o 4
1400 100/150/200 100 SRR R

Hot Isostatic Sintering
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SHERRP(CVD/CVI)

Chemical Vapor Deposition Furnace (CVD/CVI)

b ] 1 72 N

=P QU
REREMRS / BREHSONEEF / AREER / BHRES / Z21EREHF
High Equipment Stability / Good Temperature Uniformity / Fast Heating Rate /
High Control Accuracy / Excellent Safety Performance

C8VGRI16F4#iN El

C8VGR16 Isometric View
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PIBE S ZESNR (EiB:chemical vapor deposition ,CVD) 2B T &P
BNEESANESEMHNRPRENTRNEAAR, TEEER, £
B, BEMHMERS EH RS, BENREMNEERER,
BREE, @i, BEERAEHREE, REEZEEHAFBEESATIW
WEBEX, REBLZSH, TUESHEEE, NENFINDEFED
EEMNOMKB M BERCKNER R B INEEE, UREEIXI005KH
BREME, BEESRHEEX,

PIESHINESEEE (5i5:Chemical Vapor Infiltration ,CVI) 2—15
CVDEXMEA, UEERMERBASHTFLEMREGUTEREEH
FHHI BB B A E MRS, WM, e EERIERREA,

Thermal-induced chemical vapor deposition (CVD) is a powerful method for
depositing protective coatings on various dielectrics, semiconductors, and metal
materials in single crystal, polycrystalline, amorphous, or epitaxial states, in large
or small forms. Typical coating materials include pyrolytic carbon, silicon carbide,
and boron nitride. By using synthetic precursors, the coatings are highly pure and
meet the typical requirements of the semiconductor industry. Depending on
process parameters, multiple layer thicknesses are achievable, ranging from single
or several atomic layers to solid protective or functional layers with thicknesses
from 10 nanometers to hundreds of micrometers, as well as monolithic components
with thicknesses up to 100 micrometers and even several millimeters.
Thermal-induced chemical vapor infiltration (CVI) is a technique related to CVD
that infiltrates porous or fiber preforms into a matrix material to prepare composite
components with improved mechanical properties, corrosion resistance, heat
shock resistance, and low residual stress.

F_“ZFE sﬁiﬁ‘z / APPLICATIONS
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RARUHRIRETNE, FETENEK, SEXRRIE,

Vertical Design With Bottom/Top Door-opening Structure: High loading and
unloading precision, easy operation.

Advanced Control Technology: Precise control of MTS flow and pressure;
stable deposition airflow in the furnace chamber with minimal pressure
fluctuation range

Excellent Temperature Uniformity: Average temperature uniformity of +5°C.

Multi-channel Deposition Gas Path: Uniform flow field, no deposition dead
zones, superior deposition performance.

Fully Enclosed Deposition Chamber: Excellent sealing effect, strong
contamination resistance.

Excellent Safety Performance: Programmable temperature control using
industrial control computer + PLC + PID ensures safe and reliable operation.

Effective treatment of highly corrosive exhaust gas, flammable and explosive
gases, solid dust, and low melting point viscous products generated during
deposition.

Multi-stage Efficient Exhaust Gas Treatment System: Environmentally
friendly, efficient collection of tar and byproducts, easy to clean.

Corrosion-resistant Vacuum Unit Design: Long continuous working time,
extremely low maintenance rate.

Chemical vapor deposition furnaces (silicon carbide) can be used for surface
oxidation-resistant coatings and matrix modification of materials using silane as
the gas source. Vertical chemical vapor deposition furnaces (pyrolytic carbon)
can be used for isothermal CVD/CVI treatment of material surfaces or substrates
using hydrocarbon gases (such as C3H8, CH4, etc.) as carbon sources.

Vertical chemical vapor deposition furnaces (SiC, BN) can be used for surface
coating, matrix modification, and composite material preparation, including
substrates for epitaxial wafers, high-temperature refractory materials for crystal
furnaces, hot-bending molds, semiconductor crucibles, and ceramic-matrix
composite materials.

E=EE(CC)
Max. Temp. (°C)

ERIZ
Applications

C4VGR16 ®500%600 5
C6VGR16 ®800%x900 5
C7VGR16 ®1000%1000 5
C8VGR16 ®1100%1200 5

1600 Ccvb/cvi
1600 CVD/CVI
1600 Ccvb/cvi
1600 CvD/CVI
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JIANGSU HAOYUE TECHNOLOGY CO,,LTD.

ARPL: EighEREXREMRILE7301SB21R
R&D Center: Building B2, No. 7301, Jiasong North Road, Jiading District, Shanghai, China

FIEEHM: IHEmEMENXEBBINSRAEIEREDS

Manufacturing Base: D6, Dongjiu Intelligent Manufacturing Park, 111 Jindu Road, Tongzhou, Nantong, Jiangsu, China
1% (Tel): 86-21-51095287  &H& (Fax): 86-21-51095281

Itk (Web): www.haoyue-group.cn #B%E (E-mail): sale@haoyue-group.com




