Haitian Fifth Generation Servo Hydraulic
Two-Platen Injection Molding Machine
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Two-Platen Machine Development History

First order for 8800T
Injection molding machine

1997 2003 2007 2012 2015 2019 2020 2023

Two-Platen Machine HTK JU JUII
Research Phase Two and a half platen Two and a half platen Two-Platen
General Motor Servo Motor Servo Motor

J5 Control System  J5 Control System

Early development of Haitian two-platen
1 9 9 7 machine: servo motor and 15 card make Haitian

second board machine become energy-saving 2 O 1 2
(analog communication) injection molding machine
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Two-Platen Machine Development History

First order for 8800T
Injection molding machine

1997 2003 2007 2012 2015 2019 2020 2023

JUIIS JUIII JUSE JUVv

Two-Platen Two-Platen More in line with Two-Platen

domestic and foreign

Tier bar suspension Tier bar suspension Tier bar suspension

customers use habits
Servo Motor Servo Motor Servo Motor

J5 Control System  J6 Control System J6 Control System

o _ HT Injection
Haitian second board machine sales

2015 and reputation continue to rise M°|2d'69 2ME§hme

Start converting to digital volume
communication (J6 card)
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Production
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Tongtu Road Production Base

* 180,000 Square meter | f
* 5 factory areas

* 7/ workshops

* 650 employees
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Machine Specification

B Standard

Combination range

1750 2250 3450 4650 5350 6750 8950 11500 17500 22500 32500 40500 50500 62500 93500 106500 202500

4500
5500

I
6500

I
7500 I
9000 I

10800
12000
13000
14000
16000
18500
21000
24000
28000
33000
40000
55000

66000
88000
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Summary of Highlights

HT Clamping Large module space HT consumption
Optimized correction algorithm, Mold transfer stroke, ejection ma nagement
accurate mold opening and positioning, stroke and layout are highly Refined energy consumption

expandable to meet the demands of
different industries.

stable and fast movement

JU10800

HT control technology Intelligent diagnosis

small space
The whole machine has a

compact structure and high
utilization rate of factory space

and assistance

Graphical digital bus topology,
quickly locate fault nodes and
determine the cause of the fault

The new large-screen control
panel combined with the new Ul
design makes the interactive
experience more friendly.

U AIEAAM
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monitoring and auxiliary management

Comprehensive upgrade  Equipped with electric charging
of plasticizing equipment device

The plasticizing performance Is While the plasticizing speed and quality are

greatly improved, and the wear resistance Improved, the energy-saving efficiency of the whole
of plasticized parts is doubled.

machine is also comprehensively improved (optional
for models with injection equivalent of 11,500 and
above)

High response servo system  Accurate temperature monitoring

Tailor-made servo power system, high-

speed response, dynamic sensitivity, and
strong power accurate, the material storage is stable, and the

The oll temperature is accurate, the process
status is stable, the blanking temperature is

whole machine operates more stably.
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Overall appearance
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4500 5500 6500 /500 9000 10800 12000 13000 14000 16000 18500 21000 24000 28000 33000 40000 55000 66000 88000
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N J L J
Y Y
JUu4500V - JU 7500V JU9000V - JU55000V
Standard protection door Floor type protection door
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¥ Electricity Charging Application
© Full Closed Loop Injection

© Dual-cylinder balanced injection system

© Screw Barrel Special Allocation

® Easy Screw Barrel Removal

¥ Barrel Support Device Is Easy To Adjust
© Double-Layer Linear Guide Structure
® Easy Maintenance

® Energy-Saving Thermal Insulation Device

Injection Unit



Injection Unit
-Electricity Charging Application

Standard Electricity Charging
For Some Models

O Low speed fluctuation, stable storage, high precision
O Reduce noise

O Standard electricity charging , using a single driver switch
control of charging motor and system motor, without mold
opening and closing, charging linkage function

Plasticizing Efficiency

Standard electricity charging optional electricity charging
A A
4 N/ A 0 + More than 30%
4500kN 1,200kN 88,000kN o injection volume
O o O

Machine Energy Consumption
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Injection Unit

- Energy consumption data comparison test
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Product production energy consumption comparison

JU55001113430

JU5500V/3450

Machine Code:

202212055064583

202312055011059

Materials:

PP

PP+1%Back Materials

Product Size: mm

280%280%480%1. 5

340%340%470%2. 2

Mould Size: mm 760%760%850 780%780%830
Product Weight: ¢ 1342 1329
Heating Temperature: °C 235 260
Mold Opening Distance: 1020 1150
mm

Set Mold Locked Force: Ton 250 265
Actual Mold Locked Force: 257 285
Ton

Injection Stroke: mm 304 278. 6
Charging Back Pressure: 5 375
bar

Screw Speed: rpm 195 200




Injection Unit

- Energy consumption data comparison test

JU55001T13430 JUS500V/3450 percentage = = =
= 10.7 kw | sHER ~ 1350.0 g
Production cycle of single piece: s 66. 4 44. 3 33% 2235 kh g AR R 798
Time of mold opening and closing: s 10. 95 9.3 g
Injection Time: s 7.3 6 § =
Charging Time: s 24 15.95 Z el 2023-5-30 23:00:47
Cooling Time: s 35 19 M’?
Time of core out: s 4 3 , 1
Parts removal time: s 9 7 2
Energy consumption (30 times) :kwh 13. 481 8. 8246 / 3
Time (30times) : s 1991. 8 1337 / 4
V4 5
Total weight of product (30 times) : ¢ 40278 39869 / = 6
A , Ay d .
2N | AL
Energy consumption: kwh/kg 0. 3347 0.2213 / 349% A %’Eml—l—ﬁﬁbﬁg 7
VN ES i
Actual energy consumption: kwh/kg 0. 2% 8
9
Robot Contain Contain
Vacuum loader Contain Contain =
labeler Contain Contain
Chiller None Extemal Power supply
without energy
Theoretical calculation chiller energy 0. 039
consumption: kwh/kg '
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Injection Unit

-Injection fully closed loop

Product Weight (g)
831

830
829
828
827
826
825
824

823
Times

O Achieve fine control of injection movement, rapid response, high injection
repeatability, good low-speed stability, and good product consistency, which not
only Improves equipment performance but also improves process adaptability.
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Injection Unit

-Dual-cylinder balanced injection system

O High rigidity balanced dual-cylinder structure design
O Modular system

O Injection cylinder special design, differential injection
O Faster injection speed

O Guarantee low speed stability

U AIEAAM
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Injection Unit

- Longer service life of screw barrel

Standard universal bimetal
screw bimetal K1 barrel

450t-550t: ABC
G-type bimetal screw nitriding barrel

Variable pitch bimetal 2400t and above

screw bimetal K1 barrel

1300t-1400t: CD
650t-2100t: C

G-type bimetal screw bimetal K1 barrel
Variable pitch chrome plated i

screw bimetal K1 barrel

2100t: D
650t-2100t: AB

U AIEAAM

[ FAVR B VALL
o [INTERNATIONAL



Injection Unit

- Easy screw barrel removal

e
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O Rapid screw barrel change design (11,500
Injection equivalent and above)

)
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Injection Unit

- Barrel support device Is easy to adjust

O The barrel support device is more convenient for fine tuning
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Injection Unit

- Double-layer linear guide =X

O L
‘T. ,,,,,,,,, : S

1]

Linear guide rails are used for integral
movement and injection

O Low friction coefficient
O Low injection inertia

O High injection precision

U AIEAAM
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Injection Unit

- Easy maintenance

Save at least 300/0 time

O The injection unit can be rotated to facilitate the
replacement and maintenance of the screw barrel

=i nees 1 78
, | = det N |
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Injection Unit

- Energy-saving thermal insulation device

O Double barrel shell structure, removable energy-
saving Insulation structure design, effectively
Improve the heating and insulation effect

U AIEAAM
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Injection Unit

Double liner structure

Linear guide rails are used to guide the
moving and injection units

O Low friction coefficient ?
O Low Injection inertia

O High injection precision

O Better acceleration and deceleration
response

O More precise back pressure control

U AIEAAM
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Injection Unit

Full closed loop injection

Product Weight (g)
831

830
829
828
827
826
825
824

823
Times

O We have achieved fine control of the injection movement, rapid response, high
injection repetition precision, low speed stability, product consistency, and improved
the performance of the equipment while improving the adaptability of the process
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« Llamping cylinaer

© Lock system

LI

L |

¥ Ejection system

NG

EE—— N NN W\ 0%

e v i

© Moving platen support mechanism

® Clamping area safety pedal

© Tie bar positioning

© Lubrication system

¥ Custom opening and closing mold
proportional valve applications

¥ High opening mold positioning accuracy

¥ Faster cycle times

Clamping Unit




Clamping Unit
- Compact overall structure
O Larger mold space, easier to operate, is the ideal

carrier for large and multi-cavity complex molds

O Increase the scalability of the device layout and
optimize the selection of automation options to
bring more available space

U AIEAAM
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Clamping Unit

- Compact overall structure

O The compact structure of the whole machine, the floor area is reduced by
more than 10%, especially for the large and medium-sized injection molding

machine, the demand space Is further reduced, the plant utilization rate Is

A
N o -

greatly iImproved, and the factory operating costs are reduced.
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Site area comparison
450

2163 2163 6866 6755 -1.62%
1080 3301 3040 9610 9302 -10.86%
1850 4148 3754 12277 11911 -12.20%
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Clamping Unit

- Clamping cylinder .
Y ~ , x_\
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O Four short-range clamping cylinders mounted on a
fixed form quickly establish clamping forces.

O The clamping force can be monitored in real time by

the pressure sensor, and the clamping force has
good repeatabllity.
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Clamping Unit

- Lock system

O  Synchronous holding mechanism

O Fast and reliable response
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Clamping Unit
-Ejection system

O Inverted ejection cylinder

O Ejection travel adjustable for more flexibility

450-900T 900T and above
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Clamping Unit

-Moving platen support mechanism

O The high rigidity of the second plate sliders and the
underside and side guide mechanism ensure that the
motion accuracy of the moving form Is maintained
even when heavy molds are installed.
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Clamping Unit

-Clamping area safety pedal

O Equipped with a large area safety pedal to provide
safety protection in the mold closing area.

900T and above

U AIEAAM
[ FAVR B VALL

w [INTERNATIONAL



Clamping Unit

-Tie bar positioning

O The front and rear bushings provide better support
for the tie bar -

O The clamping cylinder is located in the fixed template

O The position of the tie rod is monitored by a high-
precision displacement sensor

U AIEAAM
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Clamping Unit

-Lubrication system

O The fixed plate and lock realize oil-free self-lubrication
(design pressure injection oll cup), which improves the
cleanliness of the machine.

O Moving platen material is used at the sliding foot of the
second plate, very little ol lubrication (thin oll)

O Lubrication parameters are optimized and lubrication
frequency IS more reasonable

U AIEAAM
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Clamping Unit

-Custom opening and closing mold proportional valve applications

O Apply proportional valves with custom spool

O The repeat accuracy of the die end position has been increased
from the current 1mm to 0.5mm (up to 0.3mm for some models).

O Mold locking, mold breaking action is faster

O Higher operation accuracy

Opening and closing mold proportional valve

U AIEAAM
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Clamping Unit

-High opening mold positioning accuracy
HT Clamp smart mold opening and closing 2.0

O Program self-learning function

O Open mold positioning accuracy improved

Position(mm)

510
508
506
504 Traditional Model
502

500

498

496

494

Times

U AIEAAM
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Clamping Unit

-Faster cycle times

Machine of 650T laboratory data: Dry cycle 3s

O Control optimization: multi-PID, hierarchical control, program
task cycle speed up.

OTuning optimization: parameter setting R SR ARG SRR
ms] [ms] - mm] [ms]
3989 837 88383 7445 32383
OShort, reasonable power output overshoot 1926  8378C 88389 7446 2585
~ B37 88382 7445 327.8¢
- B3B8y 3 41 : 20 ¢ LS
Short open speed lImit & 43t HeiE Lok s 82

87782 7442
87779 7449
87780 7449
87778 74486
877.78 7442
B77.83 - 4.5 num

—
- >

BT e
YY)
| :..;" + : ." 3
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Clamping Unit

-High efficiency: the dry cycle is shortened, and the machine runs faster

Cycle (s)
O Conttroll optimizationlz(mullti—PID, Zierarchical Tons(t)
control, program task cycle speed up
JU II JUV

O Tuning optimization: parameter setting Open loop  Closed loop
O Short, reasonable power output overshoot 750 45 45 45
O Short open speed limit

1400 6.5 5.87 5.89

1850 ! 6.2 6.5

U AIEAAM
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New Servo Drive System

O The fifth generation of dedicated servo system indep
researched by Haitian

O New high drive servo system

O Japan SUMITOMO latest high speed gear pump The fifth generation

O High efficiency, energy saving, low noise, stable operation, special servo motor Fifth generation
excellent performance dedicated servo drive

O Faster injection with accelerated response of 100ms
!“l

GREEN VANTAGE SPEED VANTAGE

/

O Japan SUMITOMO latest
high speed gear pump

U AIEAAM
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New Servo Drive System

Nozzle process

Nozzle process

O Power pipeline non-welding process

O Cleaner and reduces the risk of oil
spills

U AIEAAM
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New Servo Drive System

HT Temperature control

Precise monitoring of inlet temperature, oil temperature, effectively
Improve the cooling capacity and oil temperature control accuracy,
SO as to ensure the stability of machine performance

O Feeding port, oil cooler water valve standard
O Full range of independent cooling and filtration system push-on

O At the same time, the independent cooling system adopts the
modular design concept, which integrates the oil pump motor,
cooler and filter design to reduce the quantity and distribution

of pipelines

U AIEAAM
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Haitian “HT" Ecology

With the digital smart platform as the carrier, the mechanical
equipment is endowed with flexible engine. Hardware

Design

Thao lIIMh nf nvarall Control

- Technology
diaital nlatforms

Communication
Technology

Al Algorithm

Sensing
Technology

Page 39



Haitian "HT" Ecology
Digital leading lets the wisdom fyTyher

HT ejection @

HT clamping 2.0
HT locked force display

HT Energy consumption
management 2.0

HT-EXTEND

Smart function overvie
The fifth generation Standard

@ HT lubrication

T Diagnosis and help

JU10800

L
-

fe\ HT Integration
o_0O HT interaction

O

Haitian HT function is under continuous development and update

More than that

U AIEAAM
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Smart Technology
New Ul design
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Smart Technology

Control panel upgrade

New Control Panel

KEBA controller + 19.68 inches Panel

New Ul design
O Configuration of large

screenzcontrol panel, bring
intelligent friendly, convenient
"man-machine integration”
Interactive experience

U AIEAAM
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Smart Technology

HT injection

8

O Improving weight stability of injection molded products

O Some disturbance factors in the injection filling process |
Mechanical control output

are controlled in real time to achieve the weight stability

control goal of the injection product

<

i

- @ wamaR.
520 I b f . HT injection
@ HT Injection @ HT Injection
off on i
349 2
. =
u ! =l
'340 Homo—© © !
Product %ED Gm =
Weight/lg ] Mﬁ% S 1R %%&% Holdin g
| g

0 I

335 %W |
] |

|

Pressure

Pressure

Quality mean: 338.12 Quality mean: 337.57 7 Key Algorlth m
330
Quiality variance: 1.00261 Quiality variance : 0.59268 //
325 ! | ! | T [ | T | T I TI m e
0 20 40 60 80 100 120 140

Cycle
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Smart Technology

HT injection

©

HT charging

Energy consumption reduction

Screw barrel wear Is reduced

U AIEAAM
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m Function Purge Advanced Setup

o 1# —|~ 2# —|~ 3# |
Position 10.0 200.0 230.0 mm
Velocity |__100 100 100 Before optimeration
Backpr. 10 10 10 bar

0.0 _ @&

|ma
4]

I |
0.0 200.0 230.0 281.0

“Hinject m -smNozzle |
m Function Purge Advanced Setup

o 1# —|~ 2# —|~ 3# |

Position 10.0 200.0 230.0 mm
Velocity 46 46 46 After Optl MIZa&HON
Backpr. 10 10 10 bar

0.0

2 3 EI-J\
I |
0.0 200.0 230.0 281.0




Smart Technology

HT energy consumption management

& BAITIAN
((O)) &’ PLAST INER?
F R &
O N dt tch ectri ; 3 1 ol fined )) S Mmwlw A | 001 ME v % Lt ®as o 4@
O need 1o match a eleCtriC meter, ana easlly enable retined energy ® | N - o I & ? 3 P N
: : : : ¥am a9 ST T * o u B Rif e
consumption monitoring and analysis ~ N PP D P pep —1en
O Enables customers to optimize energy efficiency e Qur e wre O
oy ke:
O Easy for customers to plan the power layout of the plant sl i o
idp | I $EAE - l o1 84
63 =l .
O Easy for customers to find the most energy -efficient production plan I 1 EL tsgl I !
A— 4 1 e T 0.999 kW SpE R 0 g
f-,:},-'fzb li LB an R HERE 9999.999 kWh FEanti 9999
e = A psE 9999.999 kWh/kg o st
S I BERE 9999.999 kWh
'S Y ED B 9999.999 kiwh et 2021-10-11 15:13:20
2 = L —1RENFEEEE (kWh) IT10HESREHEERE (kWh)
0 /)Lg TE — 0.0029 1 —— 0.0325
i e MEHE - 0.0011 7 — 0.0411
SHIFT it ¥ FH 0.0030 3 oo— 0.0354
S JUEERES 5 A 0.0056 4 0.0687
Reflned energy Consumpthn dlsplay O ..................................... Ve bolos Qedosscssesens > :E - E:gg?: : g:gi:;
8 H § 8 PHEHE  — 0.0023 T  a—— 0321
< an i oo— 0.0035 B — 0.0654
-— — THEHEH  — 0.0026 92— 00225
- T THEHE  e— 0.0033 10 e—— 0.0326
—un | | - 0 “EABEEENEE RIS E
WRNOHK BRx% ‘ Ei:r @
inl || e a

U AIEAAM

[ FAVR B VALL
9 INTERNATIONAL




Smart Technology
HT Clamp 2.0

o

O The process interface is simplified, the default opening mold 1
section, closing mold 2 sections

O Independent process parameters, independent motion control
PID, iIndependent proportional valve linear, more stable
operation, better curve following

O More accurate positioning, open mold positioning repetition
accuracy Is high, repetition accuracy of 0.5mm

Motion curve: open loop

Motion curve: Closed loop

U AIEAAM
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HT Diagnosis

O The self-diagnosis function uses ETHERCAT technology, which
can quickly locate the fault point, timely feedback on equipment
anomalies, reduce downtime, and escort daily production.

Configuration :

Host +J6 card +6 drives +6 digital ruler

U AIEAAM
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Smart Technology

Normal
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Smart Technology
HT Diagnosis
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Smart Technology
HT integration

Efficient and flexible integration and co

ntrol of peripheral auxilaries

O To realize the injection molding machine control system as the center,

centralized control of each production
molding machine really become the ce

adnad

O Mold information is associated with pe

nighly automated production

O Make production data more transparel

more efficient

Smart auxiliary shortcut button

unit, so that the injection

nter of the entire molding system

the base station of the network system.

ripheral equipment to achieve
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@ Smart Technology

HT integration

3

»
~

A

3

Equipped with OPC UA, EUROMAP and other international common
Interfaces to achieve a wider range of application scenarios
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@ Smart Technology

HT integration
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7 SMART SOLUTIONS

OThrough the powerful information technology capability and the

connection of global factories, the operation status of each injection

molding machine in all factories in the world can be mastered in the
central war situation control room.
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Industry Application

Automobile Industry Consumer electronics industry Appliance Industry Daily necessities industry

Plastic parts products in plastic spare parts products Plastic products in Plastic products used in daily

the automotive In consumer electronics household appliances ife

manufacturing industry Provide efficient and high- Provide flexible, efficient Respond to the surge in
Suitable for various quality solutions for molding and stable solutions for customer costs, focus on
process technologies and multiple cavities. product characteristics customers' return on

application needs, Investment, and provide

providing efficient and various economical solutions

high-quality solutions.
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