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Customer background

Shandong Xiwang Food Co., Ltd. is a wholly-owned subsidiary of Xiwang Food
Co., Ltd., which is the largest corn germ oil production base in China. The
company currently has more than 1,700 employees which main product is
Xiwang brand corn germ oil and other healthy oil species including sunflower
oil, olive oil, peanut oil, linseed oil. In August 2010 it is titted "China Corn Oil
City" by the China Food Industry Association, and in February 2011 went public
in Shenzhen A share mainboard (stock code 000639) which is the first landing
of the domestic A shares of the corn oil companies.




Customer background

The company relies on the agricultural industrialization of the national key
leading enterprises, China Sugar - West King Group unique resource
advantages, to achieve the full protection of corn oil and crude oil production
capacity. The company has the most advanced corn oil production process and
a full set of production lines in China, and production process has achieved
smart automation control. It is the only one monitoring quality from raw o=
materials to the products in China. The company introduced the German
company Krones blow irrigation one machine to achieve the organic
combination of blowing and filling, which is the most advanced and fastest
filling equipment in the world. With bold innovation in 2016, it cooperates with
the domestic plastic packaging industry well-known equipment and solutions
provider DEMARK to create wisdom factory.




Introduction of smart factory

Products

« In this factory, Demark offers customer 24 differents kinds of products including 10 kinds of PET preforms,
7 kinds of caps, 4 kinds of handles, and 3 kinds of rings.




Equipment layout

« Demark offers a complete solution for the smart factory which is from the customer's products
injection system, the central feeding system, the production of auxiliary equipment, product delivery
and assembly automation, logistics automation, to the workshop production and management
information system-DNET. In the entire smart factory project, Demark undertakes the project pre-
planning, the implementation of the entire project, the final acceptance. Demark not only provides
high-speed injection molding equipment, but also the integration of a number of domestic and
foreign equipment providers, which is the so-called one-stop solution delivered to the customer's
hands.



Equipment layout
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Stereoscopic warehouse

Central feed

Robot automation

Injection molding machine

Auxiliary machine

Central control room



Production Process Introduction - Preform Injection Molding

* Demark DP300 / 5000 injection molding
system, this high-speed pet preform
injection molding system has obvious
advantages to produce preforms, which
has shorter injection cycle time, higher
production capacity which help customer
save nearly a million yuan every month.

* Demark preform mold has professional
mold design and processing and
manufacturing capacity which ensures
product quality and longer life.

» Ultra-high-speed side of the multi-station
cooling robot ensures the rapid cooling of
the preform and avoid pollution in
cleaning room.

* Secondary cooling conveyor line cools
the preform furthera and ensures the
cooling effect.

* With the help of automatic hoisting
machine and slow down packing system,
the preofrms flow through the cooling line
and packed directly and then enter the
stereoscopic warehouse which avoid
pollution during the full production
process.




Production process description - cap, handle, ring injection molding D B M A R K

Cap, ring, handle the injection. Demak selects FANUC a-S300iA electric
injection molding machine for client.

Demark offers cap, handle and ring molds, molds equipped with Mold
Master hot runner and temperature control components.

Each injection molding machine is equipped with product taking-out
robot and each product is equipped with a gripping system and supports i
for quick access, which makes the automatic production possible. |

The automatic transmission line is installed next to each injection

molding machine. Ater gripped and packed by the robot, the products arel
directly transported to the specified location by the automated
transmission line and the application robot assembles and palletize which |
saves labor cost a lot.




Main equipment details

DP300 / 5000 preform injection molding system, 3 sets for preform injection
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Servo motor plasticization Synchronous plasticizati®eliable clamping After cooling the manipulator
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High efficient accumulator Servo valve control Man-machine interactive system



DP300 / 5000Preform injection molding system, main technical parameters

ST REH Screw L/D Ratio LiD 25 25 25 25
ST EE Screw Diameter mrm 100 120 120 130
INJECTION UNIT
— i@ ( PET) Shot Weight(PET) g 3500 5000 5000 6000
B (PET) Plasticizing Rate(PET) o/s 200 300 300 380
fiiEn Clamping Force T 300 300 400 500
TR Clamping Stroke mm 585 585 670 500
BAhiEE Max/min Thickness of Mould mm 300-720 300-720 300-820 600-1350
AT BHFESE(EXE)  Space Between Tie Bars(WxH) mm 660760 660x760 B45x845 920x920
TR Ejecior Stroke mm 180 180 180 180
Lo il Ejecior Force T 20 20 28 38
T iRy No.of Ejector Pins pcs 9 9 13 10
MOULD o Cavity{Mazx) pes 72 72 96 128
R AR SEhit AT ER TSR [Needle Vale OfNon-cutting PET Preform Mold
Ok Pump Motor Power KW 81+82 B1+82 81482 110+110
ESTERICTT H FohE Robot Powar KW 36 36 43 108
mE T EEmER  Heater Input Capacity KW 78 86 86 120
HANASR Mould Heater Capacity KW 55 55 68 90
ROBOT HEFHTEE  Manipulator cavity 2186 2186 288 128x3
HRRSED FESHER  Cooling Form cavity 723 723 96x3 128x3
HEF SRR T ) Size(LxWxH) cm 263x157x230 | 263x157x230 281x160x250  360x320x260
mAhER Power suppl VIHZ 380/50 380/50 380/50 380/50
( ZEF=tHMER ) @-phaseAC KW 332 332 360 538
C 5-10 5-10 5-10 7-9
EEkER Chilling Water Mpa 0.8 0.8 0.8 0B
T ER L/min 900 900 1200 1200
=it hS <25 <25 <25 <25
EHkER Cooling Water Mpa 03 0.3 0.3 0.3
Limin 300 300 300 300
Mpa 0.7-0.9 0.7-0.9 0.7-0.9 0.7-0.9
EE2S@R  Compressed Alr L/min 800 800 1200 1200
e R ExEDE)  Machine Size(LxWxH) ecm | 930x180x250 | 990x180x250 1000x205x260 1150x250x270
EHEE Machine Weight T 26 28 34 38




Preform and cap mold
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Bottle Cap Injection Molding System a-S300iA Electric Injection Molding Machine equipped with
Top-mounted manipulator, 7 sets for cap, handle and lifting ring injection
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« Central feeding system supplies raw material to each injection molding machine automatically. After the
product injected and molded, the automatic robot takes out and packs them which achieves unmanned
production.



Logistics automation and RGV stacking carts

« With the automatic transmission lines in the whole factory and smart management system, the lower
conveyor line sends empty boxes to the injection molding machine, and after automatic packing completed,
the recycling boxes with products are transferred to the handling or palletizing station by the upper
conveyor line. Then the transfer robot and palletizing robot take the work next.



R-2000iC/165F D E M A R K’

seven-axis handling robot

« Seven-axis handling robot
combined with RFID radio
frequency identification
technology to classify different
products and supplies raw
material to cap grouping
machine and cap covering
machien which achieves one
automatic production line for

multiple caps.




Total 3 sets of cap grouping and covering machine are used to cover the butterfly cap and group the upper and lower
cap.

ﬂr' | gl

e -"‘" -

°
o

« The upper and lower covers need to be assembled in the cap grouping machine, and the flipping process needs to be
covered through cap covering machine. The waterfall cap sorting machine and linear air supply system ensure the
production of more than 400 pcs per minute The handling robot feeding raw material to cap grouping and covering
machine by automatically identifying the type of caps. These several types of caps are packed automatically after the
completion of assembling, then are stacked and stored in warehouse through the automatic transporting system.



R-2000iC/165F
seven-axis stacking robot

« Combing with RFID radio frequency
identification technology, the seven-axis
stacking robot sorts and stacks different
products from the production line which
saves work of manually transportation

and stacking.




RGV
stacking moving carts

 After stacked, 7 pallets are
transferred to injection molding

workshop exit by the RGV stacking

moving carts, then transported to

warehouse by forklift.
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Factory automation

Intelligent conveyor line and robot handling palletizing system
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RFID radio frequency identification technology for turnover box

allocation and product classification

« Paste the RFID tag at the bottom of the turnover box.

A radio frequency identification antenna and a controller

are distributed throughout the plant.

« In the smart factory, combined with RFID radio frequency
identification technology, the delivery system and robot
applications allocate turnover box to each machine, and
through the intelligent RFID radio frequency identification
system, the turnover boxes full of products coming out from
each machine are sorted and transferred by transporting
system. It helps the robot sort, transport and palletize and

achieve intelligent.
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Fgctory information management system -DNET
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Equipment state
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Production status report
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o iEE
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REH HEFEIRE

KRE

iR

EE] W o - AR Ll E Tl o T ATFEFRT SRR ATEFRT R SRS (%) .4 OEE (%)

| 02105/2017 40 38.00 40 38.00 95.00 95.00
02/05/2017 45 4300 45 43.00 9556 95.56

| 02105/2017 50 48,00 50 48.00 96.00 96.00
02/05/2017 55 §3.00 85 53.00 96.36 96.36

| 02/05/2017 &0 58.00 58.00 96.67 96.67
02/05/2017 ] 63.00 65 63.00 96.92 96.92

| 02/05/2017 70 68.00 70 £8.00 97.14 97.14
02/05/2017 L] 73.00 75 73.00 97.33 97.33

| 02/05/2017 80 78.00 a0 78.00 87.50 97.50
02/05/2017 85 83.00 a5 83.00 8785 97.65

| 02/05/2017 90 8a.00 20 88.00 87.78 o7.78
02/05/2017 o5 93.00 a5 93.00 9789 97.89

| 02/05/2017 2 0.00 2 0.00 0.00 0.00
02/05/2017 7 5.00 7 5.00 7143 7143

| 02/05/2017 12 10.00 12 10.00 8333 83.33
02/05/2017 17 15.00 17 15.00 8824 88.24

| 02105/2017 2 2000 2 20.00 90.91 90.91
02/05/2017 27 25.00 27 25.00 92.59 92.59

| 02/05/2017 32 30.00 32 30.00 9375 93.75
02/05/2017 37 35.00 37 35.00 9459 94.59

| 02/05/2017 42 4000 42 4000 9524 95.24
02/05/2017 47 4500 47 4500 9574 95.74

| 02/05/2017 52 5000 52 50.00 96.15 96.15
02/05/2017 57 §5.00 57 55.00 96.49 96.49

| 02/05/2017 62 60.00 60.00 96.77 96.77
02/05/2017 &7 65.00 &7 85.00 7.01 97.01

| 02/05/2017 T2 70.00 72 70.00 7.2 97.22
02/05/2017 T 75.00 7 75.00 97.40 97.40

| 02/05/2017 82 80.00 82 80.00 97.56 97.56
02/05/2017 87 85.00 a7 85.00 97.70 97.70

| 02/05/2017 92 90.00 92 80.00 87.83 97.83
02/05/2017 o7 95.00 a7 895.00 87.94 97.94

| 02/05/2017 4 2.00 4 2,00 50.00 50.00
02/05/2017 9 7.00 9 7.00 7778 .78

| 02/05/2017 14 12.00 14 12.00 8571 85.71
02/05/2017 19 17.00 19 17.00 8947 89.47

24 2200 24 22.00 9167 91.67
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Energy consumption report

I BEFERER

EHL2 EHHL =
#. (kWh) . (NI) . (mA3) H1. (KWh) 2. (NI) . (MmA3) B (K - i
R 0.00 0.00 0.00 0.00 0.00 0.00 0.0
. 0.00 0.00 0.00 0.00 0.00 0.00 00 | ®#
IIIIIIIIII 0.00 0.00 0.00 0.00 0.00 0.00 0.0 — — =
0 % 0.00 0.00 0.00 0.00 0.00 0.00 0.0 — S
0.00 0.00 0.00 0.00 0.00 0.00 0.0
TR 0.00 0.00 0.00 0.00 0.00 0.00 0.0 & B
FREE I 0.00 0.00 0.00 0.00 0.00 0.00 0.0 = prrer—
{m 0 T 0.00 0.00 0.00 0.00 0.00 0.00 0.0 — )
T, 0.00 0.00 0.00 0.00 0.00 0.00 0.0
[ﬁﬁﬁfﬁ@ 0 ? 0.00 0.00 0.00 0.00 0.00 0.00 0.0
p— 0.00 0.00 0.00 0.00 0.00 0.00 0.0
[m 0 ? 0.00 0.00 0.00 0.00 0.00 0.00 0.0
0.00 0.00 0.00 0.00 0.00 0.00 0.0
0.00 0.00 0.00 0.00 0.00 0.00 0.0
s i 0.00 0.00 0.00 0.00 0.00 0.00 0.0
o o iR 0.00 0.00 0.00 0.00 0.00 0.00 0.0
zzm riE 0.00 0.00 0.00 0.00 0.00 0.00 0.0
- - 0.00 0.00 0.00 0.00 0.00 0.00 0.0 _
j==pagiid . = b




Energy consumption analysis
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Alarm management
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Event list

[ S5

FEEtE oS TEER HME M AR -4 HHEE AR
2017/10/14 14:05:29 Bk SYSTEM DEMARK-PC
2017/10/14 14:06:37 FEEPLASE S SYSTEM DEMARK-PC
2017/10/14 14:09:42 M EHEPLASE & SYSTEM DEMARK-PC
2017/110/14 141104 T HEPLASE & SYSTEM DEMARK-PC
2017/10/14 14:12:50 WEHEPLASE £ SYSTEM DEMARK-PC
2017/10/14 14:14:32 MEHEPLASE £ SYSTEM DEMARK-PC
2017/10/14 14-18°56 WEEPLASE SYSTEM DEMARK-PC
2017/10/14 14:21:27 7 EEPLASE 8 SYSTEM DEMARK-PC
2017/10/14 14-23-03 EWBEE: (1) sankey_air_control 1 SYSTEM DEMARK-PC
201710/14 14:23:04 BMEEE: (1) sankey_water_control |1 SYSTEM DEMARK-PC
2017/10/14 14:23:06 BHWEEHE: (1) sankey_electricity_co... |1 SYSTEM DEMARK-PC
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Graphical analysis
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Mixed analysis
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Pareto diagram
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HEEH2 HEEHI
B (KWh) <. (NI) . (m*3) H. (KWh) . (NI) K. (m3) M. (K
0.00 0.00 0.00 0.00 0.00 0.00 0.0
0.00 0.00 0.00 0.00 0.00 0.00 0.0
0.00 0.00 0.00 0.00 0.00 0.00 0.0
0.00 0.00 0.00 0.00 0.00 0.00 0.0
0.00 0.00 0.00 0.00 0.00 0.00 0.0
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sakey DEMARK
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