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Shanghai Haoyue Technology Co., Ltd.(Haoyue Technology), was founded in 2009. Itis a high-tech
enterprise that integrates R&D, production, and sales; Our products cover three major fields:
advanced ceramic &composite material equipment, semiconductor material equipment, lithium
battery materials&new energy equipment.

At present, the company has over 7000m? factory building, a complete set of processing equipment,
a good quality management system, and an advanced equipment exhibition hall as well as a heat
treatment R&D center laboratory of over 1500m? The laboratory is not only available for internal
scientific research and exploration, but also for external universities, research institutes, enterprises
to conduct experimental research and development.

The company has focused on the industry, gathering a group of technical elites who have been
engaged in the manufacturing and service of heat treatment furnaces, vacuum furnaces, and
special furnaces for a long time. Currently, it has more than 60 patent achievements and software
works, and has the production capacity to produce 200 sets of heat treatment furnaces and 60
sets of large vacuum sintering furnaces annually; Our business covers markets in Europe, America,
the Middle East, and Southeast Asia; In addition, the company has maintained long-term scientific
research cooperation with Fudan University, Tongji University, Harbin Institute of Technology,
Nanjing University of Aeronautics and Astronautics, and other universities, jointly building industry
university research bases and talent training bases; At the same time, we have established
cooperation with customers such as Huawei, CATL, Tiantong Holdings, Sanan Optoelectronics,
China Shipbuilding Heavy Industry Corporation, AVIC Group, and China Electronics Corporation.
We maintain a leading position in high-precision temperature control, vacuum systems, automation
control, and computer analysis systems, providing customers with comprehensive integrated
industrial solutions.

Based in the Yangtze River Delta, facing the whole China, building an international brand, with more
than 15 years of stable operation and efficient development, showcasing the continuous pursuit of
Haoyue Technology: Significant business performance records the unremitting efforts of Haoyue
Technology; Haoyue Technology always adheres to the core values of "integrity, focus, excellence,
innovation, and long-term development", continues to adhere to the mission of "promoting the rapid
development of heat treatment, creating value, and repaying to society", and strives to become a
leader in the field of new materials and new energy heat treatment.

From a high perspective, we strive for innovation, reliable quality, and honest service. Haoyue

Technology looks forward to working together with you to create a better future!
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Spark Plasma Sintering %ﬁ/BRIEFINTRODUCTION

SPS(Spark Plasma Sintering) MEEEB FRERZE SR LR
SPSHEBEEEFRERR MR RG T —, SERSREMINRE BRABEENE SRS

BN —RFRREEERA, CRATIRRER . BENEE. 8
@ RENTE . BERRSHRES, TRRNSSEHE. M.

SAME, BTERESHKEEE. ERREME . REHEE,

The SPS (Spark Plasma Sintering) DCS discharge plasma sintering system

5&1 @ @ w is one ofthe most advanced sintering systems intheworldtoday. It isa new
rapid sinteringtechnologythat applies pulse current and axial pressure
FHEEER / RERELE / EAEMTER | ARG betweentwo electrodesto densify powder sintering. It has distinct
characteristics such asfast heating rate, short sinteringtime, controllable
Fast Heating Rate / Short Sintering Time / Controllable Organizational Structure / organizationaltructure, energy conservation and environmental protection.
Sigysa g Ed e Fisieion It can be usedto prepare metal materials, ceramic materials, composite

materials, as well as nano bulk materials, amorphous bulk materials,

gradient materials, etc.

S6F N El

S6 Isometric View

B 01



FAFF R / aovantaces

B FSPSIERRPHEMERMKTBIREMBHNHH RN —EFEAR, &
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JIAREFER, RESH, KIBFEEFNE, BEEFHA FHREX
aJ3.200°C/min);

RERERSHRERERL, RERETH—FREE);

BAERFEISL. FURN (ERBRBNERERMSE, TFELR),
BIMEIIMREM R, STURMHNRES;

HUFERRETEZ, JUEEENNERSIARMRENS. EXE.
BRALR TN

BT ERRETZ, TRETEEBE;

RERAZTWERKTBERA, BERERER. RETE, TERRE;
ENBES: RBARENEFHNRSE, ENBEN3%.;
RANEEERBUE, MERRAKEABBIRE, SERRBUIMNIE;
Z2MREIF: RAHMI+PLC+PIDEAERIZS, RLT%E;

ZiEaElr: ISELIRARAERH, BRARES.

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

the SPS process, there are several unique characteristics:

e |t can quickly heat up and cool down, significantly shorten production time,
and reduce production costs (with a heating rate of up to 200°C/min);

Low sintering temperature (compared to hot pressing sintering, the sintering
temperature can be further reduced);

It has a 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,
denser, and smaller grain sizes can be obtained in a shorter time;

speed, stable and reliable performance, and good energy-saving effect; High
pressure accuracy: Adopting a servo pressure control system, the pressure
accuracy is +3%o;

Using dual temperature sensors for temperature measurement, K-type
thermocouples for temperature control in the low temperature range, and
infrared temperature control in the high temperature range;

Good safety performance: Adopting HMI+PLC+PID pressure sensing control,
safe and reliable;

pipes to ensure no air leakage.

Flﬁ*m%&;i*;a*ﬁ / SPECIFICATIONS & PARAMETERS

FRRs

Numbering

BHIFRX(mm)

Chamber Size (mm)

Sé6 VHPsp-25/70-2200 ®250%700
S-200 VHPsp-32/80-2200 ®320%x800
S-300 VHPsp-40/80-2200 ®400x800
S-400 VHPsp-60/80-2200 ®600%800

Compared to traditional sintering processes, it can significantly save electricity;
Adopting our professional DC pulse power supply technology, it has fast sintering

Good sealing performance: Dynamic pressure heads are sealed with corrugated

HmEE(mm)

Sample Dia. (mm)
150
200
300

®400
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w FH ‘Jﬁﬁﬁ / APPLICATIONS

o £F: Fe. Cu. Al. Au. Ag. Ni. Cr. Mo. Sn. Ti. W. Be;
o BMEGWY: Al0s. Mulitex ZrOz2. Mg. SiO2. TiO. HfOz;

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

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

o TREHD: TiB2. HfB2. LaBe. ZrBz. VB:z;

o FiLHD: LiF. CaFz2. MgF;

o £EME: SisNa+Ni. Al20s+Ni. ZrO2+Ni. Al20s+Ti. SUS+WC/Co.

° BN+Fe. WC+Co+Fe;
o REMAY: TIALL MoSiz. SisZrs. NiAl. NbCo. NbAl. Smz2Cow,

e Metals: Fe, Cu, Al, Au, Ag, Ni, Cr, Mo, Sn, Ti, W, Be;

e Ceramicoxides:  Al20s, Mulitex ZrOz, Mg, SiOz, TiO2, HfO2;

e Carbides: SiC, B«C, TaC, WC, ZrC, VC;
o Nitrides: SisNs, TaN, TiN, AIN, ZrN, VN;
e Boride: TiBz, HfB2, LaBs, ZrB2, VB2;
o Fluorides: LiF, CaF2, MgF2;

SisNa+Ni, Al20s+Ni, ZrO2+Ni, Al20s+Ti, SUS+WC/Co, BN+Fe,
WC+Co+Fe;
e Metal compounds: TiAl, MoSiz, SisZrs, NiAl, NbCo, NbAl, Smz2Cor.

e Metal ceramics:

S6IE{LE
S6 Front View

FE77 (1)

Pressure (ton)

W PRE = E (Pa)

Ultimate Vacuum (Pa)

TERE(CC)

Operating Temperature (°C)

100 1 2200
200 1 2200
250 1 2200
400 1 2200
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Spark Plasma Sintering System
(SPS+Induction)
SPSHEFEFRERERS
S Series J

ZTOBY .
BEBTIT | FORBER / REHENE /
BRI | HEEIR :

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

S-400DF N E Lgﬂ
S-400D Isometric View o
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f‘Eﬁﬂ / BRIEF INTRODUCTION ,‘_“zmsﬁiﬁ / APPLICATIONS
SPS (Spark Plasma Sintering) MBEEBFRERF=LISER LR o BF: Fe. Cu. Al. Au. Ag. Ni. Cr. Mo. Sn. Ti. W. Be;
HORERRZ—, RERBREEIEK T BRI EIEITIH R o RGN Al20s. Mulitex ZrOz2. Mg. SiO2. TiO. HfOz;
FHE NN —FF B PUER LR AR, B E R R RRINAE SIS, o BRILYD: SiC. BaC. TaC. WC. ZrC. VC;
EEBREHSMIF. FHRERER. REREE. BREMTE, ThE o SLY: SisNa. TaN. TiN. AIN. ZrN. VN;
WREEHPR/ R, THARNEEEME. BEMK. Ea18, BTH o TRILYD: TiB2. HfBz2. LaBs. ZrB2. VB2;
SREIERRRAE ERRGEME. BEMRE, o ELY: LiF. CaFz2. MgFz;
o &EEME: SisNa+Ni. Al20s+Ni. ZrO2+Ni. Al203+Ti. SUS+WC/Co.

The SPS(Spark Plasma Sintering)/DCS discharge plasma sintering system

: - ) ; o BN+Fe. WC+Co+Fe;
is one ofthe most advanced sintering systems intheworldtoday. It isa new

rapid sinteringtechnologythat applies pulse current and axial pressure o SEMLEM: TIALL MoSiz. SisZrs. NiAl, NbCo. NbAL. SmzCor,

between two electrodes to densify powder sintering. It has distinct

. . N e Metals: Fe, Cu, Al, Au, Ag, Ni, Cr, Mo, Sn, Ti, W, Be;
characteristics such asfast heating rate, short sinteringtime, controllable
N . . . e Ceramicoxides:  Al20s, Mulitex ZrOz, Mg, SiOz, TiO2, HfO2;
organization altructure, energy conservation and environmental protection.
. . . . e Carbides: SiC, B4C, TaC, WC, ZrC, VC;
It can be usedto prepare metal materials, ceramic materials, composite
) . ) e Nitrides: SisN4, TaN, TiN, AIN, ZrN, VN;
materials, as well as nano bulk materials, amorphous bulk materials,
. . e Boride: TiB2, HfB2, LaBs, ZrBz, VB2;
gradient materials, etc.. . .
e Fluorides: LiF, CaFz2, MgFa2;
e Metal ceramics:  SisN«+Ni, Al203+Ni, ZrO2+Ni, Al205+Ti, SUS+WC/Co, BN+Fe,
T AYF R/ aovantaces WC+CorFe;

e Metal compounds: TiAl, MoSiz, SisZrs, NiAl, NbCo, NbAI, Sm2Cor.
o RECFRARSPSERL, EINT REMMARG, RHREEMYS,

BOMBDERER), TREBARTHER;

o EERIANSPSRYG, FHEETHETSNEMLMBGE, HEE
B, NESS, SREHSENEERANESNRERE; S-400DIEHRE =

S-400D Front View

. BENETERARS, THRDEEAFRRRNTESN, WEES

E. B SHRE. BNEN. OB, ASE. GBSAE. TURE

SYBBHGRENAR, UNERErETSHTen;

RERATEIFRORPEEDCEE, SEANFSRISPSHLL, &

BEAERIE, THEANLSISERERRLS R EEE,

Compared to pure SPS sintering, it increases the induction heating thermal

field, resulting in a more uniform thermal field temperature and a smaller
temperature difference between the center and edge of the material, allowing \ s
for sintering of larger sized products;

Large SPS systems used in production. Fully considering the automation and

controllability of the sintering process, the standard configuration of the
equipment includes automatic program control systems such as sintering
temperature, pressure control, and current control;

Equipped with a data collection and analysis system, it can save and call
physical quantities that determine the quality of sintered body products, such
as sintering voltage, current, control temperature, applied pressure,
displacement, vacuum degree, displacement change rate, measured
temperature, etc., to track the production process of the product;

The equipment adopts a self-developed pulse frequency conversion DC
power supply, which significantly reduces power consumption compared to
traditional SPS of the same level, and can truly and effectively achieve
energy-saving, consumption reducing, and environmentally friendly
high-grade sintering production.

FI l% ;m#é&?i*;g *’T‘ / SPECIFICATIONS & PARAMETERS

FmiRsS FRES BRIER(mm) HRER(mm) [E7 (k) RPRE=E (Pa) T/ERE(C)
Numbering Model Chamber Size (mm) Sample Dia. (mm) Pressure (ton) Ultimate Vacuum (Pa) | Operating Temperature (°C)
S-200D VHPsp-32/80-2200 ©320x800 200 200 10 2200
S-300D VHPsp-40/80-2200 »400%x800 »300 250 10 2200
S-400D VHPsp-60/80-2200 D600%800 400 400 10 2200
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Semi-continuous Type
Spark Plasma Sintering
SPSH¥EZNFBEFIRERS

S Series J

ZTO0EY
RSN | FORBER | RN | SRR
BREITE | BRI

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

S6SF N El

S6S Isometric View

s AN
Iéﬁ 7| / BRIEF INTRODUCTION

SPS(Spark Plasma Sintering) B FB FRERFR SR LR kit
MRERGZ—, RIEFBRIEMEMEP B RMMEEDRITHRES
BB —fI A RERERA, CEEFRRER. RENEE. A
MW, DRNRSHPARS, TAXNEESEME. BEMR.

SAME, BORREARREME. EERRETE . BEMRE,

EEGERTT, TTEINEFTE,

The SPS (Spark Plasma Sintering) DCS discharge plasma sintering system

is one ofthe most advanced sintering systems intheworldtoday. It isa new
rapid sinteringtechnologythat applies pulse current and axial pressure
betweentwo electrodesto densify powder sintering. It has distinct
characteristics such asfast heating rate, short sinteringtime, controllable
organizationaltructure, energy conservation and environmental protection.
It can be usedto prepare metal materials, ceramic materials, composite
materials, as well as nano bulk materials, amorphous bulk materials,
gradient materials, etc.Semi continuous production can increase production
efficiency.



?ﬁ*ﬁna\\ / ADVANTAGES

HRFSPSEE I EMERK D BR - EMBY MM RN —ERHEUR, &
UT MR

o HESNIZI: RITAMAZMRANZH2NEE, RELASPSTF D
REHA, TIESHERIEM, FERA,

SIAREFHR, BERH, Kigfe@LErita, BEEFRAFHRRZED
3£200°C/min);

BEERSHERML. FBURECERMABNRERMSE, TFaLE), B
MR RER . STRBRRE;

BEFEFRETS, JUEEENEENSIERAMREYS. BHE.
AR BN

BEFRERERETS, TTRIBETEERE;

XAKTZLVERKTBRERA, AERERER. RETE, TREMRIF;
ENRES: XBARENZEHRES, EHBEEN£3%.;
RANIIMNUR, —IIMSR, B—DNIIMNURHIRERE;

o TRMATF: KA HMI+PLC+PIDEAERIES, RETE;

o BHEMEEEF: DSELIRARYUERH, BEARS.

Due to the discharge effect caused by the application of DC pulse current during
the SPS process, some unique phenomena occur, There are several
characteristics:

Semi continuous design: designed with a total of 2 chambers for heating and
cooling, compared to continuous SPS, it can reduce equipment costs,
increase efficiency, and increase production.

It can quickly heat up and cool down, significantly shorten production time,
and reduce production costs (with a heating rate of up to 200°C/min);

It has a 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,
denser, and smaller grain sizes can be obtained in a shorter time;

Adopting our professional DC pulse power supply technology, it has fast
sintering speed, stable and reliable performance, and good energy-saving
effect;

High pressure accuracy: Adopting a servo pressure control system, the
pressure accuracy is +3%uo;

Adopting dual infrared temperature measurement, with one infrared
temperature control and the other infrared temperature measurement or
calibration;

Good safety performance: Adopting HMI+PLC+PID pressure sensing control,
safe and reliable;

Good sealing performance: The dynamic pressure heads are sealed with
corrugated pipes to ensure no air leakage.

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

Compared to traditional sintering processes, it can significantly save electricity;

HAOYUE TECHNOLOGY
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W FH %ﬁdﬁ,ﬁ / APPLICATIONS

° BF: Fe. Cu. Al. Au. Ag. Ni. Cr. Mo. Sn. Ti. W. Be;
o ESMY: Al20s. Mulitex ZrO2. Mg. SiO2. TiO. HfOz;

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

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

o ffEHD: TiB2. HfB2. LaBe. ZrB2. VB2;

o FEiLW: LiF. CaFz2. MgF;

o EEME:  SisNa+Ni. AOs+Ni. ZrO2+Ni. Al0s+Ti. SUS+WC/Co.

. BN+Fe. WC+Co+Fe;
o EEMEY: TIALL MoSiz. SisZrs. NiAl. NbCo. NbAl. Smz2Cor,

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

Ceramic oxides:  Al20s, Mulitex ZrOz, Mg, SiOz, TiO2, HfO2;

e (Carbides: SiC, B«C, TaC, WC, ZrC, VC;
e Nitrides: SisNs, TaN, TiN, AIN, ZrN, VN;
e Boride: TiB2, HfB2, LaBs, ZrBz, VB2;
e Fluorides: LiF, CaFz2, MgF2;

SisNa+Ni, Al203+Ni, ZrO2+Ni, Al20s+Ti, SUS+WC/Co, BN+Fe,
WC+Co+Fe;
Metal compounds: TiAl, MoSiz, SisZrs, NiAl, NbCo, NbAl, Sm2Cor.

e Metal ceramics:

S6SIEMLE
S6S Front View

ik [ R

ERRES RETERR HmER(mm) & (%) RIREZ=E(Pa) T{ERE((C)

Numbering Device form Sample Dia. (mm) Pressure (ton) Ultimate Vacuum (Pa) Operating Temperature (°C)
S6S VSPsp-25/70-2200 Sm":’%ﬁi\?&”ﬁ“ ®150 100 10 2200

$-200S VSPsp-32/80-2200 HFELA(WE) 200 200 10 2200

Semi-continuous (Two chamber)
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S6CEH N El

S6C Isometric View

Continuous SPS Plasma
Sintering Furnace

SPSESRNNESHFRERS
| SSeries

O®EY RO
¥ YERS | BOHERFS / BEHSIMNLE 1 FREEER /
ENHEES | R2MEEF

High Production Efficiency / High Automation Program / Good Temperature
Uniformity / Fast Heating Speed / High Pressure Accuracy / Good Safety
Performance

AN
18] 7| / BRIEF INTRODUCTION

SPS(Spark Plasma Sintering) i EBFRERAR LS ER LR
WRERGZ—, RIEMBRIEMEINRK D BTN @ E AT R e s
HECH—RRERERERA, EEEFHREER. RENEE. H
[ERTE., DRINESHBPRR, TARGSESEME. BEMH.

SEME, BITRRNEMAXRIET B EERREVE BEMESE,

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 pulse current and axial pressure between
two electrodes for powder sintering densification. It has distinct
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,
etc..



;ﬁ *% g / ADVANTAGES

B FSPSIg 2 P eI EFbK b B B B A T 5 SR — R EUR, B

DTSR

o RASTNgH, aTRRIESLER:, HEMEMEE,

o TILAMRERFHE, BESH, KIB4EEEFIE, BEEFRARFHRESR

g[3%200°C/min);

HLFEFRETS, TUERERNNERSHARERENS. EXE.

SRR ENRH

TEMAMKE, TUEEREREEE;

RARIZLERKTSEEEA, BEREEER. BETE, HEKRE;

o EARES: XRBARENEHNERE, ENBEAL3%.;

o BRIZES: MERBDEHNES, BURKREIFLBMET,
HFE, BaEk. TREALTH;

o ZMEF: RAHMI+PLC+PIDEAERIES, RLT%E;

o EHIEET: DRELYURBEYERH, HRETES.

Due to the discharge effect caused by the application of DC pulse current during the SPS
process, there are several unique characteristics:

e By adopting a multi station design, continuous production can be achieved, resultingina
doubling of efficiency.

It can quickly heat up and cool down, significantly shorten production time, and reduce
production costs (with a heating rate of up to 200°C/min);

Compared to traditional sintering processes, materials with more uniform, denser, and
smaller grain sizes can be obtained in a shorter time;

No need for powder preforming, it can be directly sintered into a dense body:

e We adopt our professional DC pulse power supply technology, which has fast sintering
speed, stability and reliability, and good energy-saving effect;

High pressure accuracy: Adopting a servo pressure control system, the pressure accuracy
is +3%0;

High degree of automation: If an automatic loading and unloading system is selected, all
processes can be fully automated, digitized, intelligent, and without the need for manual
intervention;

Good safety performance: Adopting HMI+PLC+PID pressure sensing control, safe and reliable;
Good sealing performance: The dynamic pressure heads are sealed with corrugated pipes
to ensure no air leakage.

FI HDI:I *m*%&;i*;a *I-J_‘ / SPECIFICATIONS & PARAMETERS
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F_“Zm sﬁiﬁ / APPLICATIONS

£R: Fe. Cu. AlL Au. Ag. Ni. Cr. Mo. Sn. Ti. W. Be;

&S AI203. Mulitex ZrO2. Mg. SiO2. TiO. Hf02;

By SiC. B4C. TaC. WC. ZrC. VC;

Su: Si3N4. TaN. TiN. AIN. ZrN. VN;

A4 - TiB2. HfB2. LaBé6. ZrB2. VB2;

. LiF. CaF2. MgF2;

£REME: Si3N4+Ni. AI203+Ni. ZrO2+Ni. Al203+Ti. SUS+WC/Co.
BN+Fe. WC+Co+Fe;

EEUEY: TIALL MoSi2. Si3Zr5. NiAl. NbCo. NbAl, Sm2Col7,

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

Ceramic oxides:  Al203, Mulitex Zr02, Mg, Si02, Ti02, Hf02;

Carbides: SiC, B4C, TaC, WC, ZrC, VC;

Nitrides: Si3N4, TaN, TiN, AIN, ZrN, VN;

Boride: TiB2, HfB2, LaB6, ZrB2, VB2;

Fluorides: LiF, CaF2, MgF2;

Metal ceramics:  Si3N4+Ni, Al203+Ni, ZrO2+Ni, AI203+Ti, SUS+WC/Co, BN+Fe,

WC+Co+Fe;
Metal compounds: TiAl, MoSi2, Si3Zrb, NiAl, NbCo, NbAl, Sm2Co17.

7 (%)

RSRIREZ=E(Pa)

Ultimate Vacuum (Pa)

TRRE(C)

Pressure (Ton) Operating Temperature (°C)

FmmEs mES REIERR HmERE(mm)

Numbering Model Device form Sample Dia.(mm)
s6C VCPsp-25/70-2200 s »150

$-200C VCPsp-32/80-2200 &S ©200

Continuous

S6C-EME

S6C Perspective View

100 1 2200
200 1 2200
R




B 09
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High Pressure Accuracy / Good Safety Performance
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s AN
18] J " / BRIEF INTRODUCTION

HTREPRERS (HEESS) SETEHRAERENRERS,
FTEXRBASLAXMA, ERIRMNELLETNE ESET, ¥
REREATRNEERE, BUKX, =R (S5) MRRIHERD,
BEMENEE, ERERKE, BERN, SERAEEEMEMNE
MNEES BIRER, NTEMEESKRY .

Avacuum hot pressing furnace is a complete set of equipment that forms
materials by hot pressing under vacuum (or other atmosphere) conditions,
Mainly using graphite resistance heating, the pressure head driven by the
oil cylinder pressurizes up and down. At high temperatures The mutual
bonding of solid particles in raw materials leads to grain growth, and the
number of voids (pores) and grain boundaries gradually decreases,

Through the transfer of matter, its total volume shrinks, density increases,
and eventually becomes a microstructure with some kind of microstructure
Construct a dense polycrystalline sintered body, thereby compressing the
material into shape.
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;§7K%§ / ADVANTAGES F_“ngﬁﬁz / APPLICATIONS

o RAVN. MANGE: k. HRERBES, RELE; HZREPTZNATEXEAME . SXSSRMHE. SMR/ERAE/

o FHEMR: FHEEHI10°C/H8h(<1600°C), FHEEZEEC/H(>1600°C); BRACHE/ SACTISE ISR . SER PR KEREMR. SKEERE

o R MEZERGERSKEMITE, BEFESNEESSIMN. & MRSEMRNEHEEME. BRULE, BN CHEEHREENEY
BHMATH RIBRERBEREAMIRT; HRZER, BER. XPEPIR. B SNRERPSE,

N=| 5] . B S ‘\_ O, 53""35 == O, N=]
BEHDMEE: FHREHIENLSCORME, BEXI000°CHETh Vacuum hot pressing furnaces are widely used in various composite materials,

JEAE); high thermal conductivity materials, niobium oxide/silicon carbide/boron
o ENEBES: XRBERERHRS, EHBEH<t3%,.; carbide/nitrogen. Parts of boron or ceramic materials, copper based powder
o XASEREE: MEBESMNRIL, WESESNER:; materials, iron based powder materials, iron copper based powder materials,
LEMENT: KAHMI+PLC+PIDEAERINS, RLTsE: and other materials. Net shaping and densification treatment.

For example: brake discs made of iron and copper based powder materials for

° WY ITEADRARLERH, BRARS;

° BEHREES: MREMENS, HEMEIF2BMET, HF. B
. TEALFH;

o RENEER: TEE2oarSEENTIIMERRERMAL, RIELHHE

SERIEIRH, BRET.

aircraft landing, bulletproof vests, armored vehicle shields, helicopter
bulletproof armor, etc.

P7VGR22{5 R El

* Adopting a vertical and side opening door structure: high precision in mold P7VGR22 Vertical View

loading and unloading, easy to operate;

e Fast heating: heating rate of 10°C/minute (< 1600°C), heating rate of
5°C/minute (>1600°C);

e Good design optimization: The thermal field of the pressurized 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;

e Good temperature uniformity: The average temperature uniformity is + 5°C
(5-point temperature measurement, constant temperature zone 1000°C
insulation for Thour before detection);

o High pressure accuracy: using a hydraulic control system, the pressure
accuracy is < +3%o;

o Adopting multi temperature zone control: reserving multiple temperature
measurement holes for high-temperature monitoring purposes;

Good safety performance: Adopting HMI+PLC+PID pressure sensing control,
safe and reliable;

Good sealing performance: The dynamic pressure heads are sealed with
corrugated pipes to ensure no air leakage;

o High degree of automation: Except for loading and unloading, all other
processes are fully automated, digitized, intelligent, and do not require
manual intervention;

Fast cooling speed: Optional external circulation fast cooling system under
agas pressure of 2 bar, ensuring fast cooling and efficient operation of the
workpiece after hot pressing.

F Elﬁl: *m%&*ﬁ**g */-l_‘ / SPECIFICATIONS & PARAMETERS

ERES FREs BAEENE(MM) | BRESMmm) | EAM) | ELGEMmm) | SSREEZEFP)|  IERECC) CFCHEEMH
Numbering Model Chamber Size(mm) | Sample Dia. (mm) | Pressure(ton) | Stroke(mm) | UltimateVacuum (Pa) |Operating Temperature(“C) Maxiﬁ%‘imm%m)
P3VGR22  VVPgr-30/30-2200 ®300x300 120 60 150 5/6.7x10°3 2200 180
PAVGR22  VVPgr-40/40-2200 ©400x400 200 200 200 5/6.7x103 2200 240
PSVGR22  VVPgr-50/50-2200 ©500x500 250 300 200 5/6.7x10°3 2200 300
P7VGR22  VVPgr-70/70-2200 ®700%700 420 600 350 5/6.7x10 2200 450
PS8VGR22  VVPgr-80/80-2200 ®800x800 450 800 400 5/6.7x10°3 2200 500
PIOVGR22  VVPgr-100/100-2200  ®1000x1000 600 1500 500 5/6.7x103 2200 650

10—
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Vacuum Hot Pressing =
. HSHEPEEES (HRTSH) SHTHTRAERLONELSE,

Furnace (lndUCtlon) EBRARMMA, SBTEDOEL ETFNE, EEET, MRER
. ETHIIEERE, BAKA, TR (S7.) NRRNEAY, B
BTREP (R nA) MEREE, ERARKE, SEEN, BERNREERDASHN

m HZmZRRER, NBIHEER SRR

Avacuum hot pressing furnace is a complete set of equipment that forms

AN
) |” / BRIEF INTRODUCTION

materials by hot pressing under vacuum (or other atmosphere) conditions,
Mainly using induction heating, the pressure head driven by the oil cylinder
pressurizes up and down. At high temperatures, the raw material. The
CERNCES ingof oidor -
kg mutual bonding of solid particles leads to grain growth, and the number of
o o . - voids (pores)and grain boundaries gradually decreases. The transfer of
e /3 > N=BY i = [
EFNES [ REHSEE / FHREER | ENRES /| REMREET matter results in a total volume contraction, an increase in density, and
ultimately becomes a material with a certain microstructure, Dense

Good Design Optimization / Temperature Uniformity / Fast Heating Speed /

High Pressure Accuracy / Good Safety Performance polycrystalline sintered body, thereby compressing the material into shape.

P7VCO23-IIIF

P7VCO023-IIl Isometric Drawings
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P7VC023-IIl Front View
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;ﬁﬁﬁlﬁ / ADVANTAGES

RAMA. EFIEE: k. HREBES, BESE;
o FHEWR: FHEEZ20°C/H$#P(<1600°C), FHREZE10°C/5 8 (>1600°C);
RIS MEZRGERSEME, BEEESNEESSIMN. &

Mﬁﬁgﬁﬁ / APPLICATIONS

ERTEMARE. k. BEl. SHBSHEMREaRRRTSE. SE
SEERMAMHNSEMERENERIEENRAE. WEEEESHMH
HMEERAME, HTATHRIELERTFIZEANERNEETHRLE,

BRMARTHRBRERBERLLIZT

EENSNE. FIRENIMATSCERMIE, ERXI1000°CHRRETh

Fiem);

EABES: XBREZRHRS, ENBEEASEI%,;

RKAZRXET: MBS MNUEAL, UESBENER;

Z2MEEF: KBHMI+PLC+PIDEAERERE, R2T%;

° mITMEELF: MSELVRARUAEEL, BEARS;

o BNHEER: RENINS, HERBIR2EMIET, HFL. 88
. TEALFM,

e Adopting a vertical and upward opening structure: high precision for loading and unloading
molds, easy to operate;

e Fast heating: heating rate of 20°C/minute (<1600°C), heating rate of 10°C/minute (>1600°C);

e Design optimization is good: The thermal field of the pressurized chamber has been
simulated and calculated under thermal conditions, with very high temperature uniformity
and compatibility, The heating elements and insulation layer are designed with modular
optimization;

e Good temperature uniformity: The average temperature uniformity is +5°C (measured at 5
points, with a constant temperature zone of 1000°C for 1 hour before testing);

e High pressure accuracy: Using a hydraulic control system, the pressure accuracy is < +3%;

e Adopting multi temperature zone control: reserving multiple temperature measurement
holes for high-temperature monitoring purposes;

e Good safety performance: Adopting HMI+PLC+PID pressure sensing control, safe and reliable;

o Good sealing performance: The dynamic pressure heads are sealed with corrugated pipes
to ensure no air leakage;

e High degree of automation: Except for loading and unloading, all other processes are fully
automated, digitized, intelligent, and do not require manual intervention.

Flﬁl*ﬁ”ﬁ&?ﬁ*?ﬁ *’j_‘ / SPECIFICATIONS & PARAMETERS

RABEESINMZE(mm)

Chamber Size (mm)

FRES FRuS

PR (mm)

Numbering Model Sample Dia. (mm)

P7vVC023 VVPco-70/70-2300 ®700%700 300%250/®420
P7VC0O23-II  VVPco-70/70-2300-II ®700%700 300x250/9420
P7VCO23-Ill  VVPco-70/70-2300-IlI ®700%700 300%250/®420

BNETEIFMENASESURSHEE,
B SRR EMEMERER, PR, RREPIR. BRSHN
BWERBPE,

Suitable for ceramic materials such as niobium oxide, silicon carbide, boron
carbide, boron nitride, or graphene carbon, High temperature pressure sintering
and densification powder metallurgy of fiber and high-temperature alloy metal
powder materials,High temperature hot forming of new materials such as gold
and functional ceramics can also be used for powder or compact at low
temperatures, Heat treatment at the melting point of the main components,
with the aim of achieving metallurgical properties between particles combine
to enhance its strength.

For example: brake discs made of iron and copper based powder materials for
aircraft landing, bulletproof vests, armored vehicle protective plates, and
straight upgrade aircraft's bulletproof armor, etc.

£ (1) [ BZE(Pa) TERE(°C)

Pressure (ton) Capacity Ultimate Vacuum (Pa) | Operating Temperature (°C)
500/600 12x1 6.7%10°3 2300 ol
500/600  12x2 6.7x10 2300 —=
500/600  12x3 6.7x10° 2300 —fE=

One for three

12
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P7CGR22IE{LE

P7CGR22 Front View

Continuous Hot Press
Furnace (Graphite) G2

ELTVAEIP (A=)

O =T O®UY
SENER | BIKEES RENONE | FIREER /
EAMER | B2t

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

s AN
B]J " / BRIEF INTRODUCTION

EZXEZRAEPRERS (REHBSR) S TRBMRREREESE
HXHERSE, TEXAABVEMHA, HBIEHNELETNE, &
BRET, MHERRFFHNEEREK, BRNKX, =K (S7) N8R
HERL, ESMENEER, ERRRKE, BERN, RERIEEE
MEMEMNBRESRBREER, TSI ERKR .

EZXETRERERELH. EFAKERES. LBEX. REFR
REBFEMR. TAKNRSEWHEFRE, TOALER.

Continuous vacuum hot pressing furnace is a process of forming materials by
hot pressing them under vacuum (or other atmosphere) conditions. The
continuous complete set of equipment mainly adopts graphite resistance
heating and a pressure head driven by oil cylinders. Apply pressure up and
down. At high temperatures, the mutual bonding of solid particles in raw
materials leads to grain growth. Voids (pores) and grain boundaries gradually
decrease, and their total volume shrinks through material transfer. The
density increases and eventually becomes a dense polycrystalline sintered
body with a certain microstructure, thereby, material compression forming.

Continuous vacuum hot pressing equipment has the advantages of advanced
technology, high degree of production automation, large processing capacity,
and thermal stability. Advantages such as good product quality. Can greatly
improve the production efficiency of enterprises and save labor costs.
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P7CGR22FHZEME

P7CGR22 Isometric Perspective View

;ﬁ**ﬁua\\ / ADVANTAGES F_‘.ZFE gﬁiﬁ / APPLICATIONS

o RAZIMNRIT, JLAESEEF, EEMEMEE; BERTEMAE. . RAeH. SUMSHEEMNIERRRAH. S8
o FHEWR: FHEEZR10°C/2#(<1600°C), FHEEZK5C/2§H(>1600°C); AEERMAEMHNSENERERERIEENRAE. NEBESHTR
o RIHAKEF: MEZRFEASELTE, BEEERNEENIE. & VSBAME, TRTHARYERAERTEIEEADBRNEE THALE,
BHINATHRBRERBERARLIRT BERETFELTNENASESREHEE,
o SREHSMIF: FIREHNIMRLECERME, ERX1000°CRIE
ThE#T): Suitable for ceramic materials such as niobium oxide, silicon carbide, boron

carbide, boron nitride, or graphene carbon fiber, High temperature pressure

EORES: REREEHNRS, ENBEEN<E3%.;
RAZEXEH: MESMVEL, NMESRENER;
RLMEF: RAHMI+PLC+PIDEAEREEE, R2TE;
TR BSELMRARYETRH, BRRRES;
BIURES: MEXAMEDNRS, FIx2XNMETFLEME components. Heat treatment aims to improve its strength through metallurgical
7, 870, gl T/ALFH, bonding between particles.

sintering and densification of high-temperature alloy metal powder materials,

as well as new developments in powder metallurgy, functional ceramics, etc.

High temperature hot forming of materials can also be used for powder or

compact materials at temperatures below the melting point of the main

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

Fast heating: heating rate of 10°C/minute (< 1600°C), heating rate of 5°C/minute (>1600°C);
Good design optimization: The thermal field of the pressurized 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;

Good temperature uniformity: The average temperature uniformity is +5°C (5-point
temperature measurement, constant temperature zone 1000°C insulation for 1 hour before
detection);

High pressure accuracy: using a hydraulic control system, the pressure accuracy is < +3%uo;
Adopting multi temperature zone control: reserving multiple temperature measurement
holes for high-temperature monitoring purposes;

Good safety performance: Adopting HMI+PLC+PID pressure sensing control, safe and reliable;
Good sealing performance: The dynamic pressure heads are sealed with corrugated pipes
to ensure no air leakage;

High degree of automation: If an automatic loading and unloading system is selected, all
processes can be fully automated, digitized, intelligent, and without the need for manual
intervention.

Fﬁ*m*%&;i*;g *I-_l_‘ / SPECIFICATIONS & PARAMETERS

FRRS RAEEINMZ(mm) rREw HmERZ(mm) EH (k) RSIRREZE(Pa) THERE(C)
Numbering Chamber Size (mm) Device Form Sample Dia. (mm) Pressure(ton) Ultimate Vacuum (Pa) | Operating Temperature (°C)
P7CGR22  VCPgr-70/70-2200 ®700%700 B ®420 600 10 2200
PIOCGR22  VCPgr-100/100-2200  ®1000x1000 == ©600 1500 10 2200

14 I



Vacuum Furnace(Graphite)
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Good Design Optimization / Temperature Uniformity / Fast Heating Speed /
High Pressure Accuracy / Good Safety Performance

V10GR23% 4l El

V10GR23 Isometric View

s AN
Iéﬁ 7" / BRIEF INTRODUCTION

ZEZWPRRAASRERATTHNEZBIRYY, TENATHE. BRE
£. EEMHSEESHRIPSATSRRERKERLE, Ba]ld
HEBMHEIBEERH TR RALEN RSBV RNIRSLE,

This vacuum furnace is a vacuum resistance furnace that uses graphite as
a heating element, mainly used in ceramics, hard alloys. Composite
materials can also be used for heat treatment such as high-temperature
sintering or annealing in vacuum or protective atmosphere, as well as for
metal materials. High temperature heat treatment of materials under high
vacuum conditions or degassing treatment of precious metal materials.
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?ﬁ*ﬁ,ﬁn / ADVANTAGES F."ZFH Qﬁiiﬁ / APPLICATIONS

KRB, WAL FHYR, BEHE;

FHBMR: FHRIEZFI10°C/5#(<1600°C), FHRIEZRSC/HE(>1600°C);
WA LR MAEABRHSEINTE, EEEESNEENSIH. &
BRI RBAERAERKALIRT;

RAZERXEH: MBS MUEAL, MESRENER;

BEHSMEEF: FHEESSIMA5°C (5HME, ERKX1000°CIRE
ThEm) ;

REERER: Tlkf2bar-10barSREN THIE LA S, FIELHEHHRE

FREARMBENR, THESBR. WESESE. SESRHTHIT
RELE, BAERARIPESEBERTRE, CIUNKRFEEHRTSR
RIPRALE, RETZHEFSMASTL. BETUETUTREEIR
BENANEREE. MM, BRaS. BREMHRISHEENA

RETZ,

ME/EMER., KRRV . RERR. SERMNEEHR. RFHH.
ARfm. RE. BKH. ARG, BAKE. SREE,

STERERH, BRETT;
o REME: RERKNEETRE, REXREBR;
° Z2MEEF: REHMI+PLC+PIDEAERIES], RLTE;
o TRRMIE: TRE. BK. BiE. BREE,

This equipment is a cycle operation type and can be used for graphite electrodes,
ceramics, etc. under high temperature and high vacuum conditions, Sintering
treatment can also be carried out under the condition of filling a protective
atmosphere, or carbon fiber felt can be subjected to atmosphere treatment.

. . . Protection purification treatment and sintering process have been widely used
e Adopting a horizontal and side door structure:

. ) . in many industrial industries such as alloy and metallurgical industries.
Loading and unloading materials, easy to operate;

X Applications such as hard alloys, refractory materials, powder metallurgy, and
e Fast heating: Heating rate of 10°C/minute (< 1600°C), heating rate of

5°C/minute (>1600°C);
e Good design optimization: The heating chamber's thermal field has been

ultra-high temperature material firing all require application sintering process.

. o . . Such as carbon/carbon brake discs, carbon plates, hot pressing molds, high-
simulated and calculated under thermal conditions, with very high

temperature uniformity and compatibility. The heating elements and
insulation layer are designed with modular optimization;

temperature heating elements/fasteners, thermal field materials, Graphite
products, carbon paper, carbon cloth, graphene, carbon nanotubes, thermal

. . conductive films, etc.
e Adopting multi temperature zone control: Reserving multiple temperature

measurement holes for high-temperature monitoring purposes;

e Good temperature uniformity: The average temperature uniformity is +5°C
(5-point temperature measurement, constant temperature zone 1000°C
insulation for Thour before detection);

e Fast cooling speed: Optional with a fast cooling system under a gas pressure
of 2 bar to 10 bar, ensuring fast cooling and efficient operation of the
workpiece after hot pressing;

e Good stability: The equipment runs stably for along time and has a very low
failure rate;

e Good safety performance: Adopting HMI+PLC+PID pressure sensing control,
safe and reliable;

e Strong scalability: Capable of sintering, annealing, degreasing, degassing, etc.

F :Ilznl ;)‘I-H%&;iﬁ;ﬁ *’j_‘ / SPECIFICATIONS & PARAMETERS

FmimEs BERXR T (mm) RIREZ=E(Pa) TERE(C) ERIZ

Numbering Chamber Size (mm) Ultimate Vacuum (Pa) Operating Temperature (°C) Applications
VAGR20/23 VHSgr-40/40/60-T 400x400%600 6.7x10°3 2000/2300 Sf’%ﬁ’ ‘Ef‘gff’fﬂgg
V5GR20/23 VHSgr-50/50/70-T 500x500%700 6.7%10° 2000/2300 Sf”*ﬁ’ ‘Ei,’ f’fﬁgg
V6GR20/23 VHSgr-60/60/90-T 600x600x900 6.7x10°3 2000/2300 S%ﬁ’ ‘El)\gf D”’EHEQ
VIGR20/23 VHSgr-70/70/100-T 700%700x1000 6.7%10 2000/2300 YREE BN/ LR

Sintering/Annealing/Degreasing

16
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f%jﬂ / BRIEF INTRODUCTION }i*q:%nﬁ\\ / ADVANTAGES

RESPERESFEATHNEZSEY, TENRATHE. BFRAS. 8 * REEML. MATIEN: *. WHBES, RESE;

AMH. SRMNSERSHRPSHPERES. BX. FI7, taLlste * FHEMR: FREEI0°C/DH(<1600°C);

E*ZHE%E?%{L-F—FE{J%—;E;‘&Q}EEE%%E*Z*SI_EI\JE,%/_:LQIEo L] fﬂfgﬂg‘r’iy}l qzigfﬁfgiggﬁyﬂi’soc(f_)ﬂ;muiﬁ, 'Efﬂz’loooocf%ﬁn%’lh
Eia);

This vacuum furnace is a vacuum resistance furnace that uses molybdenum strips o RAZEREH: MEZMNEL, UESRENER;

as heating elements, mainly used in ceramics. High temperature sintering and o Z2ttEElF: RAHMI+PLC+PIDENERISE], 22T%;

annealing of hard alloys, composite materials, metal materials, etc. in vacuum or o RIHALIF: MAEAGZEASENITE, EEEESHEEYSIM. B

protective atmosphere. Fire and brazing can also be used for high-temperature BRI RIEREREERERLRET

heat treatment of metal materials under high vacuum conditions or precious

o REVEER: wiEBi2bar-10barSAEN TRELHMAES, RIETHRE
RE, BETT;

o TAREME: TIRGE. IR, BN BE. RE. RS, &FEE,

metals. Degassing treatment of materials.

Adopting a horizontal and side opening door structure: high loading and
unloading accuracy, easy operation;

Fast heating: heating rate of 10°C/minute (<1600°C);

Good temperature uniformity: The average temperature uniformity is +3°C

A
[N FH SRl / appLicaions
(5-point temperature measurement, constant temperature zone 1000°C

BESESPIERTEELE. 16N, KA. BRAS. BRASS insulation for 1 hour before detectionk
PR BK. HEE. BSSIE,

Adopting multi temperature zone control: reserving multiple temperature

measurement holes for high-temperature monitoring purposes;
High vacuum molybdenum strip furnace is mainly used for non-ferrous

Good safety performance: Adopting HMI+PLC+PID pressure sensing control,

metals, stainless steel, titanium alloys, high-temperature alloys. Sintering, .
¥s.hig P 4 9 safe and reliable;

annealing, vacuum brazing, degassing and other processes for materials

Good design optimization: The heating chamber's thermal field has been

such as hard alloys. . - . .
simulated and calculated under thermal conditions, with very high

temperature uniformity and compatibility. The heating elements and

insulation layer are designed with modular optimization;

Fast cooling speed: optional with a fast cooling system under a gas pressure
of 2bar-10bar to ensure the workpiece, fast cooling after completion and
efficient operation;

Strong scalability: capable of sintering, brazing, annealing, degreasing,
deoxidation, degassing, reduction, etc.

E E *m#ﬂz & ?ﬁ * ;E */j_‘ / SPECIFICATIONS & PARAMETERS

FRES BHEXRT(mm) RPREZE (Pa) T{ERE(C) ERIZ
Numbering Chamber Size (mm) Ultimate Vacuum (Pa) Operating Temperature (°C) Applications
VSMO10/14  VHSmo-50/50/70-T 500%500x700 6.7x10% 1000/1300 o PEABKIRIRI SRS

BB R KU/ B TS

V6MO10/14 VHSmMo-60/60/90-T 600x600%900 6.7x104 1000/1300 o BT
V7MO10/14 VHSmo-70/70/100-T 700x700x1000 6.7x10 1000/1300 _ }t;’%%/iéxlﬁnﬂ‘éf%%/ﬁﬁlﬂiim
V8MO10/14  VHSmo-80/80/120-T 800x800x1200 6.7x10 1000/1300 RENEXIBIEISS/FRIBES

18 I
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HEPRAGHERATHNE=SBEY, TBNATHE. BERES.
EEMHSEARSRRIPSETRRE. BX, bTUHESEMHES
HERHTHRRALERRSEMRNIRSLE,

This vacuum furnace is a vacuum resistance furnace that uses tungsten strips
as heating elements, mainly used in ceramics. Ceramics, hard alloys, composite
materials, etc. are sintered and annealed at high temperatures under vacuum
or protective atmosphere, It can also be used for high-temperature heat
treatment of metal materials under high vacuum conditions or for the removal
of precious metal materials gas treatment.

r—ﬁﬁ ij / APPLICATIONS

TERTFERMAHR. SRLNFIGR. MEERSE. HHRESH
READRE, NATERRE. TVHESSEURRERSEAMMN
BEMHURBEMHREER SUENSIRRS.

It is mainly usedfor metal powder products, metalwire mesh products, ceramic
cemented carbide, new materials and complexes Vacuum sintering of
composite materials, etc., is used in metals such as transparent ceramics

and technical ceramics, as well as in insoluble materials High-temperature
sintering of alloy materials composed of metals and ceramic materials,

silicon carbide and silicon nitride.

Fﬁ*m%&?ﬁ**s*ﬁ / SPECIFICATIONS & PARAMETERS

HAOYUE TECHNOLOGY

www.haoyue-group.cn

;i*ﬁna\\ / ADVANTAGES

KABN. WANEE: k. IHBES, RELE;
FHEH: FHREZFI10°C/S#P(<1600°C); FHREZEEC/HH(>1600°C);
BEHONE: FHEENSIERN+°CERNE, EEXI1000°CHRIEh
BRm);
RZ2MEEIF: RAHMI+PLC+PIDEAE RS, 208,
BRI MAZAGERSEIMITE, BEEFEESHNEESSIMN. &
EMNMATHRBARRRBRRUAEIRT;
Eﬂ%&?a ZoYoTREE, RECKANRE, BITRE;

EER: TER2bar S EATRERHNAS, RIETHRES
r—JS& 1B1T;
UREME: RS, BX. IR, RS, 5%,

Adopting a horizontal and side opening door structure: high loading and
unloading accuracy, easy operation;

Fast heating: heating rate of 10°C/minute (< 1600°C); Heating rate of
5°C/minute (>1600°C);

Good temperature uniformity: The average temperature uniformity is + 5°C
(5-point temperature measurement, constant temperature zone 1000°C
insulation for 1hour before detection);

Good safety performance: Adopting HMI+PLC+PID pressure sensing control,
safe and reliable;

Good design optimization: The heating chamber's thermal field has been
simulated and calculated under thermal conditions, with very high temperature
uniformity and compatibility. The heating elements and insulation layer are
designed with modular optimization;

High degree of automation: multi parameter recording and monitoring, user
-friendly human-machine interface, stable operation;

Fast cooling speed: optional with a fast cooling system under a gas pressure
of 2bar to ensure the workpiece, Fast cooling after completion and efficient
operation;

Strong scalability: capable of sintering, annealing, brazing, degassing,
hydrogen gas, etc..

RS Fmis BHEXR T (mm) RPREZ=E (Pa) T{ERE(C) ERIZ
Numbering Model Chamber Size (mm) Ultimate Vacuum (Pa) Operating Temperature (°C) Applications
V3W18/20 VHSW-30/30/40-T 300x300x400 6.7x10-4 1800/2000 JHEBKIGTUFRIBA
VAW18/20 VHSW-40/40/60-T 400x400%600 6.7x10 1800/2000 IS e
V5W18/20 VHSwW-50/50/70-T 500x500%700 6.7%10-4 1800/2000 %%/EX@'E&/%TE:&ZM
V6W18/20 VHSw-60/60/90-T 600x600%900 6.7x104 1800/2000 REBXISS/IFRIRS

ing/Degassing

Sintering;
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E NP (RREZANF)
(Series )

:,_: 5&1 @ ;&:
mENSMEF | FHREER /| KLMEEF [ REE

Good Temperature Uniformity / Fast Heating Speed / Good

V10CO23%& i E

V10C023 Isometric View
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H=REPRRARNMAAR, TBNATFHE. BEREE. E6MHE
FEZHRIPSAPEIERE. BX, HaUHESEMRESESRETH
BRALENRSEMRNKRSLE,

ZIRENERRITEHEE, RITREIEFSHENNERRTUARENIE,
REBHEAFPNERER, EREF TG ERREHKTE, ©iEE
MR, IRE. B2, TRNEFFR,

RENTRERRT. £/, BE. HEHEERE, SREN, R2UE,
ERSMER.

I

Vacuum induction furnace adopts induction heating method and is mainly used

in ceramics, hard alloys, and composite materials, Composite materials can be
sintered and annealed at high temperatures in vacuum or protective atmosphere,
and can also be used for high-temperature heat treatment of metal materials
under high vacuum conditions or degassing treatment of precious metal materials.
The structural design of this equipment is advanced and reasonable, and the
design and manufacturing comply with corresponding national and industry
standards and specifications, which can meet the user's usage requirements.

Its supporting products and components have international advanced level and
can adapt to long-term, stable, safe, and reliable production needs.

The energy-saving effect of the equipment is good. Convenient and simple to
use, operate, and maintain, with beautiful appearance, safe and reliable, and
excellent after-sales service

F.‘im sﬁﬂ / APPLICATIONS

AE=WPARMBENR, oftaRafk. BWESESE. BESRETHT
RELE, BTERARPEABRTRE, EFSRETL. AT,
BETWETWSTIRSIAENANEREE. BE. WX, BRa
BREMRIRR ST RN,

This Vacuum furnace is a periodic operation type, which can be used for graphite
electrodes, ceramics, etc. under high temperature and high vacuum conditions,
Sintering treatment can also be carried out under the condition of filling a
protective atmosphere, which is widely used in many steel and metallurgical
industries, The ceramic industry and other industrial industries have been widely
applied, such as hard alloys, ceramics, refractory materials, and powder
metallurgy gold, ultra-high temperature material firing, and other applications
are required.

?I l:?:l *m#é&;i*;a*ﬂ_‘ / SPECIFICATIONS & PARAMETERS

RS

BRER T (mm)

Numbering Chamber Size (mm)

HAOYUE TECHNOLOGY

www.haoyue-group.cn

AT FL / aovantaces

RAEN. MANENE: k. HREES, BESE;

FHEH: FHREZFRA0°C/58#(<1600°C), FHIREZR20°C/738(>1600°C);
RAZEREH: MBS MNEL, UESREVER;

Z2EEF: RAHMI+PLC+PIDEAERIRF], R2T5E;

BRI MAZREAGERSEME, BEEESNEESIMN.
B EMMATHRBRERBERLMMLIRT;

TR TRE. BX. 85%,

Adopting a horizontal and side opening door structure: high loading and
unloading accuracy, easy operation;

Fast heating: heating rate of 40°C/min (<1600°C), heating rate of 20°C/min
(>1600°C);

Adopting multi temperature zone control: reserving multiple temperature
measurement holes for high-temperature monitoring purposes;

Good safety performance: Adopting HMI+PLC+PID pressure sensing control,
safe and reliable;

Good design optimization: The induction thermal field in the heating chamber
has been simulated and calculated in thermal state, with very high temperature
uniformity and compatibility, The heating elements and insulation layer are
designed with modular optimization;

Expandable: capable of sintering, annealing, hydrogen gas, etc..

Vv8C020/23 VHSco-80/80/120-T 800x800x1200

V10C020/23 VHSco-100/100/200-T 1000%1000x2000

RREZ=E (Pa) T{ERE(CC) ERAIZ
Ultimate Vacuum (Pa) Operating Temperature (°C) Applications
W4k 13 W ey
6.7x103 2000/2300 SREIRIIBIRISS
nealing/D fydrogen
W4 138 W ey
6.7x10 2000/2300 | JERLBKIBRIS
ydrogen
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Continuous

Vacuum Furnace
ESLNHETNP

A —- =

D EY Y
SRS [ RESSNE /I AREER /| REMEEF /
BHihiEES
High Production Efficiency / Good Temperature Uniformity / Fast Heating
Speed / Good Safety Performance / High Degree Of Automation

>

A"FA
8] 7" / BRIEF INTRODUCTION

ZESAA=IPRAGSFAATHNEZBRF, TENATHE. BR
B, EEMHSHEASIRIPESATRERELRXERLETIZHRE
BE, CTUHERMHBESESRA TS ERALENREBMRINRS
S,

EZXNAESIPEESH. EFEHHNEES. LEEX. REEFREET
EMR, TRARREEWHEFHE, TAAIHAE.

This continuous vacuum furnace is a vacuum resistance furnace that uses
graphite as a heating element, mainly used in ceramics, hard alloys, A complete
set of equipment for high-temperature sintering or annealing of composite
materials in vacuum or protective atmosphere 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 have advantages such as advanced technology,
high degree of production automation, large processing capacity, and good
quality of heat treated products. It can greatly improve the production efficiency
of enterprises and save labor costs.



V6CGR20FHIEE

VBCGR20 Isometric Perspective View

?i*q:#ﬁi\\ / ADVANTAGES

REBZITANg, TTRUESLERT, EEMRMEE;

FHEMR: FHEEZ10°C/454h(s1600°C), FHEEREC/H4h(>1600°C);
RIHAEF: MAERFERSENTE, EEEESNERESSIM. &
BHINATHRERERBERARLIRT

mESEF: FHRENSMEAL5°CERNE, EIRKX1000°CRIETh
Etaeim);

RAZRXEL: MBS MNUEIL, WERRENER;

LMEEF: REHMI+PLC+PIDENERERE, Z20%;
HIWRRES: MEREMENRRR, $UR2IUMEIFEEMIZ
7, HFK. gk, TEALFI;

oI RE. B,

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

Fast heating: Heating rate of 10°C/minute (<1600°C), heating rate of 5°C/minute (>1600°C);

e Good design optimization: The heating chamber's thermal field has been simulated and

calculated under thermal conditions, with very high temperature uniformity and compatibility,

The heating elements and insulation layer are designed with modular optimization;

Good temperature uniformity: The average temperature uniformity is + 5°C (5-point
temperature measurement, constant temperature zone 1000 C insulation for 1hour before
detection);

Adopting multi temperature zone control: Reserving multiple temperature measurement
holes for high-temperature monitoring purposes;

e High degree of automation: If an automatic loading and unloading system is selected, all
processes can be fully automated, Digitalization, intelligence, and no need for manual
intervention;

Expandable: Sintering, annealing.

F ﬁ*m#&&;ﬁ*;ﬁ'*ﬂ_i / SPECIFICATIONS & PARAMETERS

FRRES BHREXR T (mm)

Numbering Chamber Size (mm)

Good safety performance: Adopting HMI+PLC+PID pressure sensing control, safe and reliable;

HAOYUE TECHNOLOGY

www.haoyue-group.cn

F_.\Zm sﬁiﬁ / APPLICATIONS

FREREZENX, THESBR. MESESE. SESRETHT
RELE, BTERARPSFABRTRE, HITUMKAELETSR
RIPIRAQN R,
RETZHEFSMEK T, BT, BETUSETUTWEHRENA
MERESE. BE. fXHE. BRaE. BREMRSNSHEENA
RETZ, MK/EKNER., RKIRM . BEPRG. RERE, SRER
FIREM. BEE. AEHR. RE. K. BEE. BRKE. SR
RE,

This equipment is a continuous operation type and can be used for graphite
electrodes, ceramics, etc. under high temperature and high vacuum conditions,
Sintering treatment can also be carried out under the condition of filling a
protective atmosphere, or carbon fiber felt can be subjected to atmosphere
treatment, Protection and purification treatment.

Sintering technology has been widely applied in many industrial industries
such as steel, metallurgy, and ceramics, Applications such as hard alloys,
ceramics, refractory materials, powder metallurgy, and ultra-high temperature
material firing are all required, Sintering process. Such as carbon/carbon brake
discs, carbon plates, crystal furnace thermal field, hot pressing molds, and
high-temperature heating, Body/fastener, thermal field materials, graphite
products, carbon paper, carbon cloth, graphene, carbon nanotubes, thermal

conductivity, Membrane, etc.

RIRE = (Pa) IERE(CC) ERIZ

Ultimate Vacuum (Pa) Operating Temperature (°C) Applications

V6CGR20 VCSgr-60/60/90-2000 600%600%900

V8CGR20 VCSgr-80/80/120-2000 800%800%1200

: 2000 PRLAEX

Sintering / Annealing

. 2000 PREE/EX

Sintering / Annealing
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Gas Pressure sintering

Furnace (Graphite)
SEF(EZMHRENN/ )

=P U=
BELTIT | FHRRER [ RLNMEE / ARERTE

Good Temperature Uniformity / Fast Heating Rate / Good Safety Performance /
Controllable Organizational Structure

G5GR20IE#LE

G5GR20 Front View

B 25
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MERSPRIIEERRE. BESkE. BE=RE. 2ERE. MER
&, SEEH. RAFHET K. ArRiEABELX, ERTEK
ERER, BEDESHHESESSHITSSRTAHRTREG, BFNT
BIMMHERRERE, RSMHMELRE. SRR, £S5
HETEENEE. BANTIZEREHES,

The pressure sintering furnace series includes positive pressure dewaxing,
vacuum dewaxing, vacuum sintering, partial pressure sintering, and pressure
sintering, Integrating functions such as knot, atmosphere control, and cooling.
This product is a cycle operation type, suitable for nitriding, Sintering
materials such as silicon ceramic balls and ceramic cutting toolsin a
high-pressure nitrogen or argon atmosphere is beneficial for Increase the
sintering density of materials and improve their mechanical properties.
Multiple loading designs enable loading and unloading to be coordinated with
maintenance work is more convenient. The entire process is automatically

controlled.



;ﬁ *% “5“ / ADVANTAGES

Bhligit, ERESHETEENEE, BNIZIREE0hE;

RESOMT . RABKRNPIESHMNASRGE, PRISIHET,

o RIENRY: RARKENRIESE, THYNRY, RETSWPATH
TiTH;

o At AREATRE. FHRE. AERESINEE;

BT MAEHRGEASENE, BEEESHRENIE,

B & RN AT R R HRER BRI 6igT;

o Z2ME: REBERBESHERE, WRIBNENRY, SEEH

EEE, RER2NES;

BREUEERERERS, SMHEHRHNRERSE—RELE,

Horizontal design makes loading, unloading, and maintenance work more

convenient. Automatic control of the entire process;

e Good temperature uniformity: Adopting a special furnace liner structure and
heater layout, the furnace temperature uniformity is good;

e Good degreasing effect: using a special structure degreasing box, the sealing

effectis good, and the degreasing is completely on the inside of the furnace

components are pollution-free;

Multi functional: equipped with vacuum sintering, pressure sintering, negative
pressure degreasing and other functions;

e Good design optimization: The thermal field 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;

High safety: equipped with fault alarms such as over temperature and over
pressure, mechanical automatic pressure protection, and mutual action Lock
and other functions;

o High equipment safety: The equipment can be equipped with a degreasing
system to achieve one-time degreasing and sintering treatment of ceramic

products.

F%*H‘J*ﬁ&?ﬁ*;s*ﬁ / SPECIFICATIONS & PARAMETERS

RS Fmis mxttER | RERX | BHAR

Numbering Model Heater Structure Loading

BRIEXR(mm)

HAOYUE TECHNOLOGY

www.haoyue-group.cn

F_“ngﬁﬂ / APPLICATIONS

ERSERIPSEEFHETHEE (MKME. Sk, SiE. SRS
RERVH (MEREGE) SHOTATHERELE, BRBERATRRK.
R RAETPREETH. ERTENERER. BEDRSMRE
BEESSHETSSHNHTRE. BRI TFENMHNREZE, RSMH
BIHLAR M BE

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 pressing sintering treatment, which is also
suitable for pilot batch production in colleges and research institutions. Suitable
for sintering materials such as silicon nitride ceramic balls and ceramic cutting
tools in a high-pressure nitrogen or argon atmosphere. Beneficial for increasing
the sintering density of materials and improving their mechanical properties.

G7VGR20EHNE

G7VGR20 Isometric View

(5 HAOYUE

1Z 1

IRRECC)
Operating

SEEN(MPa) | HRBREZE (Pa) ERIZ

Applications

as VA TERR

Chamber Size (mm) Temperature (°C) Gas Pressure (MPa) |Ultimate Vacuum (Pa)

RIS EREIBRIE/ES

G3VGR16/20 PVSgr-30/50-T ) ) D300x500 1600/2000 10 10Pa Gas Pressure Sintering/Partial Pressure
GR Vertical Bottom Loading Sintering/Degreasing/Hydrogen
o YEtE /5> EXREE /BRI SIS
GSVGRI6/20  PVSgr-50/80-T A2 U™ THEE ®500x800  1600/2000 6/10 10Pa R
GR Vertical Bottom Loading . N "
Sintering/Degreasing/Hydrogen
N N YELE /5 EXRLE /RS S S
GIVGRI6I20  PVSgr-70/250-T A= MR ETEE  4506.0500 160072000 6/10 10Pa o e St Pl s
R Vertical - Top/Bottom Loading Sintering/Degreasing/Hydrogen
YEtE /5> EXRLE /BRI ES
G3GR16/20 PHSgr-30/30/90-T A= B B 3004300x900  1600/2000 6 10Pa S e
GR Horizontal Side Loading Sintering/Degreasing/Hydrogen
8 IREE D ERE/RIR/I SR
GAGRI6/20 PHSgr-40/40/120-T A= BE - WEE 466,00.200 160012000 6/10 10Pa e =
GR Horizontal Side Loading Sintering/Degreasing/Hydrogen
YE45 /5> EXELE /B3RS
G5GR16/20 PHSgr-50/50/180-T 22 B AWM 540.500x1800  1600/2000 6/10 10Pa é“?fjfi““;,ﬁﬂfpg%

GR Horizontal Side Loading

Sintering/Degreasing/Hydrogen
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Vacuum Hydrogen Furnace

g5

= O
REeMAeT [ RENSME / HEEER [ BERNBES

Good Safety Performance / Temperature Uniformity / Fast Heating Speed /
High Temperature Control Accuracy

e
iit%m / VERTICAL STRUCTURE

V65/320VIE{RE

V65/320V Front View

Ebit%m / HORIZONTAL STRUCTURE

VIOMO14E#RE

V10MO14 Front View

k1)

HZSSIPRREFEARTHNEZRIEF, TENATHE. &
REE. EEMHSHEAESURIPSATSERE, CIUEEET
HESHZZH THS EALERRSBHHNIRSLE,
ZIRENERRITEHEE, RITREIERH SHEMERRTIARE
MAE, EBHEAPNERER. AREFRITHGEEGEIRS
KT, EBENKE. RE. ®2. IRNEFTER. RENTH
MR, £H. #F. HEHERRE, E2EN, 229%, E6R
SMR.

/ BRIEF INTRODUCTION

H

Vacuum hydrogen furnace is a vacuum resistance furnace that uses
molybdenum strips as heating elements. It is mainly used for
high-temperature sintering of ceramics, hard alloys, composite
materials, etc. 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.
The structural design of this equipment is advanced and reasonable,
and the design and manufacturing comply with corresponding national
and industry standards and specifications, which can meet the user's
usage requirements. Its supporting products and components have
international advanced level and can adapt to long-term, stable, safe,
and reliable production needs. The energy-saving effect of the equipment
is good. Convenient and simple to use, operate, and maintain, with a

beautiful appearance, safe and reliable, and excellent after-sales service.




HAOYUE TECHNOLOGY

www.haoyue-group.cn

$§*4§§ / ADVANTAGES Eﬁasﬁﬁ / APPLICATIONS

o WAREIREN, HREHMNPEEESHS BN, E69—, #E BTHEREHEREL. 7. HESMHERANEBETHEXMENEN
S5 ERAMESUSI04 R FEMM & ; ELE

o MATHEBAESE TSR ENES EEAATRRESENT FTERFTIAN. REAN. SEN. BEREN. BitE. TEN. 68
B, MPARMIREN, ERt, SEEREE, thiE; EMSTHEISSIRE THIRLE,

M. FE R0 oC) -
o FHEM: FHRIEZRI0°C/£H(<1400°C); Equipment for annealing and purifying metal parts used for ceramic sintering or

. igl\«'l'{tﬂﬂy} Hﬂﬁkﬁmﬁﬁﬁﬁﬁwﬁ'ﬁ, Eﬁiﬁ%“%ﬂ‘ﬂiﬂﬁﬁ]’%'& EE metalization, brazinq, and sealinq of glass parts.
BNMATHRERERFRRLBALIR; Mainly used for heat treatment of tool steel, mold steel, high-speed steel,
o REBEBRELD. BARAE. REER. FRAFHE. 22Uk, ultra-high strength steel, magnetic materials, stainless steel, non-ferrous metals
[ER=LE g st and other materials in a hydrogen atmosphere.
o 2T REBEBESWERE, WHMXB:ENRP, BEE
HEDEE, RER2US;
¢ = M5
e The furnace body adopts a vertical structure, and the columnar structure of il =
the furnace liner ensures uniform airflow distribution and uniform service life. V65/320V%5E ;)*u
The outer shell material is made of double-layer SUS304 stainless steel material; V65/320V Isometric View ——
e The heating element adopts molybdenum strip with excellent mechanical -1 \\

properties at high temperatures, and its surface load is determined within a
reasonable range. The furnace body adopts a vertical structure, which has fast
heat transfer, easy maintenance and replacement, and is fast;

o Fast heating: heating rate of 10°C/minute (<1400°C);

e (Good design optimization: The thermal field 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;

e This equipment has the characteristics of low investment, low operating cost,
simple installation, convenient use and maintenance, high safety performance,
and good adjustment performance;

e High safety: equipped with fault alarms such as over temperature and pressure,
mechanical automatic pressure protection, action interlocking and other
functions, ensuring high equipment safety.

F I:% *m#é&?i*;g *'-.l_‘ / SPECIFICATIONS & PARAMETERS

Fams FRms R RER A BERTAER(mm) RIREZE(Pa) THERECC)
Numbering Model Heater Structure Loading Chamber Size (mm) Ultimate Vacuum (Pa) | Operating Temperature (°C)
V65/120V VVSmo-65/120-T B u= B ©650%1200 6710 1000/1400
V65/320V VWSmo-65/320-T o = L ®650%3200 6.7x104 1000/1400
VAMO10/14  VHSmo-40/40/60-T o Bt R 400x400%600 6.7x10 1000/1400
V6MO10/14  VHSMO-60/60/90-T ol s S‘ﬂf’;ﬁg 600x600%900 6.7%10 1000/1400
VBMO10/14  VHSmo-80/80/120-T B Bt Sfmd”ﬁyfg 800x800x1200 6.7%10 1000/1400
VIOMO10/14  VHSmo-100/100/200-T il s S‘g“jiﬁg 1000x1000x2000 6.7%10 1000/1400

28 I



Chemical Vapor Deposition

Furnace (CVD/CVI)
ST (CVD/CVI)

LAET SO
RERENS / BEHSINF / FHREER / BHBES /| REMEF

High Equipment Stability / Good Temperature Uniformity / Fast Heating Speed /
High Control Accuracy / Good Safety Performance

C8VGR163 4 &

C8VGR16 Isometric View

B 29
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18] 7T / BRIEF INTRODUCTION

PESAESHER (ZiB:chemical vapor deposition ,CVD)ZBEF &
BNEFSHATNSEMRNRPRENTRNEASR, TLRER, £
&, TERIIMERE LHKNOFS. BERNREMHGERERK,
BkieiE, @il BEERESHKEIE, REBFRESFHEBELSHATIW
WHRBENR, REIZSH, TJUESHEEE, NENRNMEFEER
EEMNOMKRIHMBEMANERRIFZRINER, UREEIRI00HKE
BREME, EEBXHEX,

PEES RN ESIEBIE(EIE chemical vaporinfiltration ,CVI)2—1N5
CVDBEXRMEA, UEEMITRBASHRIAERBE G U EHEEH
IR BOERE BB EMNMIERE, MBSMY, ffuPEEREERES,

Thermal induced chemical vapor deposition (CVD) s a powerful method for
depositing protective coatings on various dielectrics, semiconductors, and
metal materials, whether 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 coating is very pure and meets the typical requirements of the
semiconductor industry. Depending on process parameters, there can be
multiple layers, ranging from single or several atomic layers to solid protective
or functional layers with thicknesses ranging from 10 nanometers to hundreds
of micrometers, as well as single chip components with thicknesses up to 100
micrometers, and even up to several millimeters.

Thermal induced chemical vapor infiltration (CV1) is a technique related to CVD,
which involves infiltrating porous or fiber preforms into a matrix material to
prepare components made of composite materials with improved mechanical
properties, corrosion resistance, heat resistance to impact, and low residual
stress.

F_‘.ZFE Qﬁiﬁ!& / APPLICATIONS

HESERRP (ki) TRFUERASENMRERERELRE. &
HegtE, SAMESERRP CIRRKR) TATUKRSESHE (IC3H8.
CHAZ) AR EEREHEAZECVD/CVILE,
ENUCZESHRIURIP (SiC. BN) IRFMRNEFERE. EF5E. 84
MREESMNEREE, REFPSEMY. AZRAE, ¥SHHR. BER
SEMHE,

F I%*ﬂ#é&?i*;g*ﬂ_‘ / SPECIFICATIONS & PARAMETERS

FRRES

BRIER(mm)

Chamber Size (mm)

HAOYUE TECHNOLOGY

www.haoyue-group.cn

;i 7&4% :Fiu / ADVANTAGES

RAVN. K/RFANEE: k. OBEES, BIESE;
RASHNEHRA, RBEREFHMISHRENEN, FERTRSRE
E, EAKSBEN

REHSMF: FHREHIMALEC;
RAZEENRSE, RAYS, TRREA, RRMRT,
SHARRE, BHWRT, RISRENDE;

TEMREF: REHMI+PLC+PIDENERIEH, T2U%E;
MWRREENSRIRERES. ZRBBSA. EENEREE ST
BEETEMAE;
EREVESLERSE, RERYF, SR ESHREFY, BEE;
REIRITHERESHE, FETERER, HERRE.

Adopting a vertical, bottom/top door opening structure: high loading and
unloading accuracy, easy operation;

Adopting advanced control technology, it can precisely control the flow and
pressure of MTS, stabilize the sedimentation airflow in the furnace, and have a
small range of pressure fluctuations;

Good temperature uniformity: the average temperature uniformity is +5°C;
Adopting a multi-channel sedimentation gas path, the flow field is uniform, there
are no dead corners of sedimentation, and the sedimentation effect is good;
Fully enclosed sedimentation chamber, with good sealing effect and strong anti
pollution ability;

Good safety performance: Adopting HMI+PLC+PID pressure sensing control, safe
and reliable;

Effectively treat highly corrosive exhaust gas, flammable and explosive gases,
solid dust, and low melting point viscous products generated by sedimentation;
Multi stage efficient exhaust gas treatment system, environmentally friendly,
capable of efficiently collecting tar and by-products, easy to clean;

Adopting a corrosion-resistant vacuum unit with a long continuous working

time and 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 furnace (sedimentary

carbon)can be used for materials using hydrocarbon gases (such as C3H8, CH4,

etc.)as carbon sources.
Surface or substrate isothermal CVD/CVI treatment. Horizontal chemical vapor
deposition furnaces (SiC, BN) can be used for surface coating of materials,

matrix modification, composite material preparation, etc..Substrates for

epitaxial wafers, high-temperature refractory materials for crystal furnaces,

hot bending molds, semiconductor crucibles, ceramic based composite

materials, etc.

RPRE = (Pa)

Ultimate Vacuum (Pa)

TFRE(C) BERTZ

Applications

Numbering

C4VGR16 VVCgr-56/60-1600 ®560%600
C6VGR16 VVCgr-84/90-1600 ®840%900
C8VGR16 VVCgr-110/120-1600 ®1100x1200
C10VGR16 VVCgr-140/200-1600 ®1400%2000

Operating Temperature (°C)

1 1600 CvD/CVI
1 1600 CVD/CVI
1 1600 CvD/CVI
1 1600 CvD/CVI
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Vacuum Diffusion
Welding Furnace
HETY B8RP

=4 Q0%
BEHSME / FHREER / ENRES /| R / RAEER

Good Temperature Uniformity / Fast Heating Speed / High Pressure Accuracy /
Good Safety Performance / Fast Cooling Speed

D8MO14% 4l E

D8MO14 Isometric View

ets AN
18] J T / BRIEF INTRODUCTION

FHEREBIHESETIE, ERETRRH BB
BSEGE, FEENEGRNSEME. MASESNEE. £
BEKEY. SAMHSHHRNES, TERNBIESEEUE
RHOME, TEERRERENNE, BmsEAMINEDL,

Difusionwelding refersto a solid-statewelding method inwhich a
workpiece is pressurized at a hightemperature, but does not produce
visible deformation and relative movement. Difusionwelding is
especially suitableforthejoining ofdissimilar metal materials,
heat-resistant alloys and new materials such as ceramics, intermetallic
compounds, composite materials, etc., especiallyfor materialsthat

are diiculttoweld byfusionwelding methods, difusionwelding has

obvious advantages and has attracted more and moreattention.




?ﬁ *4% ﬁ‘\\ / ADVANTAGES
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o RENEER: TEE2bar-10barSAEATRELHNRS, RIETHRE
STEERIERA, BRUETT,
e Diffusion welding can weld almost all metals or non-metals without reducing the

performance of the welded material, as the substrate does not overheat or melt. It is
particularly suitable for fusion welding and other materials that are difficult to weld, 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 welding,
diffusion welding is a more suitable welding method.

The diffusion welded joint has good quality, and its microstructure and properties are
similar or identical to the base metal. There are no fusion welding defects, overheating
structure, and heat affected zone in the weld seam. Welding parameters are easy to
precisely control, and joint quality and performance are stable during mass production.
Welding parts have high accuracy and small deformation. Due to the low pressure applied
during welding, 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.

It is possible to weld large section workpieces with relatively low welding pressure, so the

tonnage of equipment required for large section welding is not high, making it easy to achieve.

It can weld workpieces with complex structures, difficult to access joints, and significant
thickness differences, and can simultaneously weld many joints in the assembled parts.
Fast cooling speed: optional with a fast cooling system under a gas pressure of 2 bar to
10 bar, ensuring fast cooling and efficient operation of the workpiece after hot pressing;

F lﬁ *m%&*i*;g*a_‘ / SPECIFICATIONS & PARAMETERS

RS FmEs BHERR T (mm)

Chamber Size (mm)

Numbering Model

RIREZE(Pa)

Ultimate Vacuum (Pa)
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#ﬁﬁﬁ%LﬁT%*E?%ﬁ,E*&%EEM%EE,E*%E%W&
T, CRIEESEY. M. MRMAZHELNE—SE, ARET
%i?¢%ﬂfﬁﬁﬁmeE%E§§§¢$E5$$EME§,WﬂDE
TEREE. MWE. SRRNSHNNEE, BEXBYRRENSE.
BEE LSRG SR RAEEMMT - BUIRRERIERN.,
EHEAERTRESMESEMH. aENHESESEMH. REERESE
B, EBEESMHBNSIREH,
FRRRE ZN AT REMERE T, RERMEM. i, £k, WE
iR, BEEQR, 8. S, PERE. SREMBFTHEED,

Diffusionwelding is especially suitablefor small partsthat requirevacuum sealing,
equal strength ofjoints and base metals, and no deformation. It isthe onlyway

to manufacturevacuum-sealed, heat-resistant,vibration-resistant, and deform-free
joints, so it iswidely used in industrial production. Diffusionwelding methods are
usedforthewelding of metals and non-metals in electricvacuum equipment,and
thewelding ofcemented carbide, ceramics, high-speed steel and carbonsteel in
cuttingtools.

Varioustitanium alloy components on supersonic aircraftare manufactured using
the superplasticforming-diffusionwelding method.

Thejoint performance ofdiffusionwelding can bethe same asthat ofthe base metal,
and it is especially suitableforwelding dissimilar metal materials, non-metallicmaterials
such as graphite and ceramics,dispersionstrengthened superalloys, metal matrix
composites and porous sintered materials.

Diffusionwelding has beenwidely used inthe manufacture of reactorfuel elements,
hydraulic pumpwear parts, drilling rig oil shoe parts, corrosion resistant parts,
honeycomb structural plates, electrostatics, impellers, stamping dies, filtertubes,
and electronic components.

D8MO14IERE

D8MO14 Front View

D4MO14  VHDBmo-40/40/60-1400 400%x400%600 6.7x104
D6MO14  VHDBmOo-60/60/60-1400 600%x600%600 6.7x10*4
D8MO14  VHDBmo-80/60/80-1400 800x600x800 6.7x10
D10MO14  VHDBmo-100/60/100-1400 1000x600%1000 6.7x10*

73 (%) TERE(CC) ELHE SRER RiFAEE
Pressure (ton) |Operating Temperature (°C) Punch Oty. Cooling Gas Applications
¥ER
30~300 1400 112 2-10Bar DifusionVielding
50~500 1400 112 2-10Bar TEE
Diffusion Welding
200~1000 1400 2/4 2-10Bar e
Diffusion Welding
300-1000 1400 214 2-10Bar leg
Diffusion Welding
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Rotary Furnace (Batch)
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Good Temperature Uniformity / Fast Heating Speed /

Convenient Operation / Good Safety Performance
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BN E R RRELZAMATYE, RARERGENE, 30RER
RRRR, BAMK. TEEEH, PEXBHOSHELES KT
HE, WBRPREARERCRS, RREARE, REASMAI0SAE
W&, ZIPRERHIE. REEER. ARBEERRR, BTEENAR.

ZEERERBEREHEA, TFEEERIPRE, TEHUTHRER
5%, ERSTEPETIN360°% ), BXPATTLMRRM, AR AETEE
0.5-6°, TTLUEMMFHRERNISSIMN, AMF5IESEBMRREN
Hitb SMHRRRES,

This batch rotary kiln of HaoyueTechnology uses high-quality resistance
wire asthe heating element and adoptsadouble-layershelljunction
structure, 30-stage programmedtemperature control system, phase shift
trigger,thyristor control,furnace using imported high-purity oxygen
Aluminium polycrystalline ber material, double-layerfurnace shell is
equippedwith an air cooling system,whichcanquickly raise andfallthe
temperature High-purity 310S stainless steeltube,thefurnace has a
balancedtemperatureeld, low surfacetemperature,fasttemperature

rise andfall rate, Energy saving and otheradvantages.

The rotary kiln adopts international advancedtechnology and can open
the rotaryfurnacetype. It is mainly aimed at mixing powders. Whenthe
instrument is running,thefurnacetube can rotate 360°, andthefurnace
body can betilted, andthetilt angle can be reached 0.5-6°,whichcan
increasethe uniformity of powder sintering, so it isespeciallysuitable
forthe sintering of lithium battery materials reaction sintering ofother
compounds, etc.The diameter ofthis rotaryfurnace is optional, andthe

heatingzone can be customized.
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o HRE, RIFERZHER; ERMR: EEBERRME. BEE . SRR ERETR.
o SARHIBES, BMEE; HEABRARMBERRE, TENTRRE,

o RAMBRESN, KIBRSHUE;

. Applicable materials: lithium battery cathode and anode materials, magnetic
o MR, BERMERS;

materials, nano materials and other powder materials.

o BHIREAAE, WEE; Special equipmentfor preparing graphite anode materials,whichcan be used
o PLCIEH. MERHEITANKE; assecondary ring equipment.

o EERHEN, RIFSEBAEN,;

o RAMSRELN, BERMEERR,

e Compact structure, simple operation andeasy maintenance;

e High precision ofatmosphere control and automatictemperature control;
e Adopt dynamic sintering methodto greatly improvethermal eiciency;

e Complete exhaust gastreatment system;

e Special metal liner, corrosion resistant;

e PLC control,touch screenfor human-computer interaction;

e Fully sealed structure, smallamountofprotectivegas.

F l% *m#%&?i*;a *’j_‘ / SPECIFICATIONS & PARAMETERS

FRES FRES m#EME | REEX | REEExERIK(Mmm) T{ERE(CC) WPEME | MARNEKW) HultasH
Numbering Model Heater Tube Size(mm) Operating Temperature(°C)| Tube Materia | Heating Power (KW) Note
BYAR: 6L; KiE: 0~10rpm;
RIAI0  VRsa273/50-1000 BMEE - BB ©273x500 1000 SUS310S 18 S{7E: 20L/min

Effective Volume: 6L; Speed: 0~10rpm; Gas flow: 20L/min

N BRBER: 6L; &iE: 0~10rpm;
BEL EHs 400%600 1000 SUS310S 27

=R 3
Resistance Wires Batch SIERE: 6m3/h
Effective Volume: 6L; Speed: 0~10rpm; Gas flow: m*/h

R4A10 VRSa-40/60-1000

BHAR: 200L; #iE: 0~10rpm;
R8AI0  VRSa-80/600-1000  BMZ  EE& ®800x6000 1000 SUS310S 157 S{ATE: 20m3/h
Resistance Wires Batch

Effective Volume: 20L; Speed: 0~10rpm; Gas flow: 20m*/h
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Continuous Rotary
e ERE U ESELNMATTY, RANESHEN, 08
Furnace @ FERRS, BRME. TEEDH, PEEDENSGALESRES

HAE, NEPSEBEEXNSRS, RREFIFE, RASAI10STHEN

. ==
ﬁﬁﬂ@igﬁ FEMMEINE, ZFPEERHIE. REEER. AKREERERR. T
BEEMA,

ZERERAERGEEA, TEHNTHRORE, NEEFRIPET
=3 NG B360°%E, BIPATIAR, MiSAETAEI0.5-6°, TSR
gEms, BmEEaEarNEEIEmrannRmEES.

= S N=} % = M &b
REHSME / AHREER / £FEES [ K2M4ETF O R, MK,

Good Temperature Uniformity / Fast Heating Speed /

High Production Efficiency / Good Safety Performance

This continuous rotary furnace of HaoyueTechnology uses high-quality
resistancewire as the heating element, adopts double-layershell structure,
30-stage programmed temperature control system, phase shifttrigger,thyristor
control, the furnace is made of imported high-purity alumina polycrystallineber
material, and the double-layer furnace shell is equipped with an air-cooling
system, which can quickly raise and fall the temperature, and adopts high-purity
310s stainless steeltube, which has the advantages of balanced temperatureeld,

low surface temperature, fast temperature rise and fall rate, and energy saving.

The rotary kiln adopts international advanced technology, mainly for the

mix edring of powder,the furnace tube can rotate 360° when the instrument is
running, and the furnace body can betilted,the inclination angle can reach 0.5-6°,
which can increasethe uniformity ofpowder sintering, so it is especially suitable
for the sinteringoflithium battery materials and the reaction sintering ofother
compounds.The diameter of this rotary furnace is optional, and the heating

zone can be customized.
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;ﬁ*#&ﬁi\\ / ADVANTAGES Emsﬁﬁ / APPLICATIONS

o FEMEE, BIEHREZHP, B BBIERRME. BMEME. BRTRERETE.

© AREHBES, BHEE; HETBRRIREREE, TN NS,

o RAMSHERERN, KBRSHAME;

o BHISENAE, MEM:; The sintering process has beenwidely used in many industrial industries

o PLCIZRH|. fER#HITANKE; such as steel industry, metallurgical industry, ceramic industry, etc., such

o 2EHEM, RIFSEBE/N; as cemented carbide, ceramics, refractories, powder metallurgy, ultra-high
o ESETT, FREKNIRRS; temperature materialring, etc..

o RAMSREAN, TERMXENR;
o BEREES: MEREMNREHNAS, BITHAELFEEMETT,
7o, Bk, THEALFM,

Compact structure, simple operation and easy maintenance;

High precision atmosphere control, automatic temperature control;

Adopting dynamic sintering method to significantly improve thermal efficiency;

Specially made metal liner, corrosion-resistant;

PLC control and touch screen for human-machine interaction;

Fully sealed structure, low amount of protective gas used;

Continuous production and significant increase in production capacity;

Adopting dynamic sintering method, there is no overburning or entrainment phenomenon.
High automation program: If an automatic loading and unloading system is selected, all
processes can be fully automated, digitized, intelligent, and without the need for manual

intervention.

F l:ll:l:ll *m%&;i*;a 1:7.]_‘ / SPECIFICATIONS & PARAMETERS

s FmEsS m#EME | REMX | NEEExERK(mm) I{ERE(CC) PEMRE | MAHZERKW) HEMtESH

Numbering Model Heater Device Form Chamber Size (mm) Operating Temperature (°C) | Tube Material |Heating Power(KW) Note

R2CA95 ACSa-27.3/240-950 ‘BMEZ  E& ®273x2400 950 SUS310S 27 BHMFERE: L/ $ik: O-Srpm; KT 20m*/n
Resistance Wires Continuous Effective capacity: 8L/h; Speed: 0~5rpm; Gas flow: 20m?¥/h
FEHE: 24kg/h(ELE: 0.5t/m3); 3&3&: 0~3rpm;
RACA95 ACSa-40/550-950  BMEZ  E& ©400x5500 950 SUS310S 90 S47E: 20L/min
Resistance Wires Continuous Capacity: 24kg/h (specific gravity: 0.5t/m?); Speed: 0~3rpm;
Gas flow: 20L/min
. Fo8E: 80kg/h(tLE: 0.5t/m3); #&i&: 0~3rpm;
R6CA9.5 ACSa-60/600-950  HBMEZ  EH ®600x6000 950 BHAS 160 S{KE: 200m¥/min
Resistance Wires Continuous Nickel-based alloys Capacity: 80kg/h (specific gravity: 0.5t/m?); Speed: 0~3rpm;
Gas flow: 200m*/min
w . F=8E: 1500kg/h(ELE: 0.5t/m3); %&i: 0~5rpm;
RI3CA9.5 ACSa-130/1300-950 BMEZ  IEZER 130013000 950 SUS321 330 SUEFE: 120mi/h
Resistance Wires Continuous Capacity: 1500kg/h (specific gravity: 0.5t/m?); Speed: 0~5rpm;

Gas flow: 120m*/h
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LSRR IRERRAE
SHANGHAI HAOYUE TECHNOLOGY CO.,LTD

RAMIE: EBHEERXRERILIE73015B21k

Office Add: Building B2, No.7301, Jiasong North Road, Jiading District, Shanghai

Tk SInErmEhENXREERE=WVEIS B

Factory Add: No.1, Jufeng Science and Technology Industrial Park, Tongzhou District, Nantong, Jiangsu
B1E (Tel): 86-21-51095287 f&H& (Fax): 86-21-51095281

#B#E (E-mail): sale@haoyue-group.com (EA)  sales@haoyue-group.com (E4}) BT EEARS"



