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Adaptation of Modeling Cells to IoT by Utilizing ICT
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Katsunobu HANO

i-Connect

Production Quality Control System

i-Connect
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Even at the sites of plastic injection molding, it
has become possible to plan, execute, and manage
production using ICT, so there is an urgent need for
cooperation between equipment in molding cells
and networking of molding factories. Under these
circumstances, we will introduce the loT technology
and products for molding cells that we provide, along
with industry trends. Communication specifications,
which are important in the molding factory network,
differed by manufacturer and equipment, but from
around 2016, there is a movement to unify them to
European communication standards even in Japan.
Among them, new communication standards based
on OPC-UA are being released one after another. Our
production quality management system i-Connect is
a core application that integrates information from
injection molding machines, peripheral equipment, and
external sensors to build loT at production sites. In
this report, we will introduce its basic functions and
application examles.
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Management screen of mold temperature controller

X1

2 REEILET 0T DEE

7T AFy 7 HHBOR IS THOR M & EBET 2121, SHIEK
T (RTEHE) R BTILIIMC & & S E AR/ BEE KD, K
EamAE A S dH L e Ry b &) iby), LARID W
J§ AT SIS Ay b vy Fay bu—F, BilRNO
Ky aREd 2R EnB T o N5, u’h%@ﬁi@ 5 i
ICKOBIEX LR STl D, RIELLNICH 5 it
AM2M (Machine to Machine) {Z & O A IZHHRO %175
ZeT, AEOAIECEN LA TREL &%, WH, ZOK
5 BHRIE X VBBIE LG ORI L0 B+ ~Bad 5 Z e h
5, Zh6DHm%E —JCEB4 2MES (Manufacturing
Execution System) & E D LNy 2 F ABFH IR T\ 5,
BRI TERIBEVNDOT — 2 2 EL, E=2Y) VI hExR
HPERVEAFEE Y 2 7 4 (i-Connect) & B7 U T20194F- 1% &
fbL 7,

LT AT, M2MD K 9 %I £ v A D s i 8 O 15 s
R BHY AT LK BRIEELD T — 2 WEEIT S 121,
ZNETNOBRIER Y AT L% 3y P I =2 LEBEETH &
Bnd b, BKIELLELCZOEHEY 27 AiFIcHHE
T3 EAEEHARIC DOV TRIIRT,

21 BRFERIROREREEE

B K > TE, WEBRERISO AL K O GRS
T2 H 5, ZTD XD &k, THEL i, SFH I TH
5E(EHIKS A, SPICCP (The Socienty of the Plastics Industry,
inc. Committee on Communication Protocol) T %, ZHUIT 2
VHDT T AF o BEEHEIT &0 & 72RS422/48512 &
Ly ) TIVEEHO T FaLT, HiicwEoa~vy FTF
— A DORZIENTTETH D, £/, ALYV TLHlfFE LT
Modbus?' & %, ModbusiZModiconft: 2 PL.C (Programmable
Logic Controller) i O F — WG HIZFA¥ L 728 7 1 b
INLT, EERAR N TS Z &b 5D CIRIA < £R
HEhTwad, & 5IIModbusiZidk, ¥V 7ILdfE LSS
TCP/IPIZHHG L 72Modbus TCPA'3 %, Modbus TCPIZ &L %
WfE13, RS422/48512 K % &) 7LEfE & L R1065 L, B

W — ABESTEELE Ko TS, ZTDZENE, Fwy b T
vhav ba—Jk BN T — 4 8O L0 E & OMfEIC
Modbus TCPSHWS NS 7 — 2340,

—Ji, T — 2 EOD VRIS, ) T oL
f£T& % Modbus RTUASPICCPRIBIZHEH T\ 5, K
R Z OB L MET 5 2 LT, B1D&I ISREHED
U 1707 V2 O SRR 0D B T I 8 2o & A, ORI 20 & WA &
AV ra—-LTEDS, e, RESRGLERABOSEEZY v
JEFBHIENTELDT, RESHhRL I ZZKZWE LT
TNEI IR B B,

22 BFEtEIVELEEY RTLEDEE

ME, BB TR TRTIHEZRERDOT T 25y
JREMPEE XN, 1 TAEE2 a3y PEWSISHETERL
T3, ZhUZkD, BIEMOMEIZBETS T -2y ay

b :“}:l:mfjﬁfré EDNRNTH B, 72, 1 LIRS, D
HIFENIRIEMIC LD EE TR, ¥y Fax s a2k e
D/INIIIE R TIE, B A — & — THEEOHIE b%méh
228 p5, BRIEXILANORI G X OREMEIZET 5T
— 2T TR X, MESZA EDEHY 27 A~NG%1E
XNB, RIEHKE S 27 A 0ME1Z, TCP/IPIZL 3
Uy MBEMERES, TOLNETER IS EE T
b, X = =R 2T A T LI R 5580
EARN

—J5, 2—aySTE, FITAF v - T LT
ReZFe LM Td 3EUROMAPY Hfk& kD,
EUROMAPG632 135 7 7 4 LX— Z DHZ L% 20458 <
RS LB L T\ 5, RIRRIZSPICCP A RE L7227 A
VHDT I AFy s EXMBRESHE L THD, fTERAH
HRLEBRS>TNBETEnb, BOKRDE ORI — 7 — L4
B 2T LA = H—THHENTEL, ENTE, 2016412
BEXE ORI L U GERREEXR, 497 v 271
Wy 27 stk Stt, —MBAHEEAEHART 5 25 v 7 8l5
TEBEPERE B VHED 2 [T52F 9 7 BFEITHT B
A BHO LML K'Y 27 24— 7 1(b] FH¥EIZT
EUROMAP632 8k & 7z (B2), i-ConnectiZid, ZDFH

FREEMIEIR No.203 2021



WX - #HE ICTERICL 2EEEILDIOTE
HRFS T — 2 DIUE - TEH MLA=A— ko
WHART T AT 7 B T3 2

it (ToTHE RIS 2) M T x—H—330%k
BURL RS — ), AR A=
SR 25 P AT [MOTHER PC) ru??%;f%ﬁﬁm>
DB TATANOZE) s 25 2% 1 EMiddleware D1t

TR B TR A4

Middleware

(@t

(A

S ROAL )

O E (L (EUROMAP633@(E)

flatE B

SRR A
RIS LA ’z-ft LT AT SRR
AR AR )

T RRER ) e

(F—2RAY AT LORTE)
(Middleware)

o

L) s
A

TR & E AL O M) '[ 2EME

o 2HLE

a
Hi
=
S
3
&
e
H
=
HE
=
)
mE
=
T
=
LT |
i
pid
5
=
3
=i

B HEROBIEEE A X -0

X
&2 Business image of standardization of molding condition information
5y BRREGHEERS
New communication standards for injection molding machines
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Design Technology for Highly Rigid and Durable Frame Structure for Injection Molding Machines
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In recent years, especially in the packaging market,
there is an increasing demand for fast cycle molding.
At the same time, in connection with the pursuit for
the improvement in productivity through a faster cycle,
the reliability of injection molding machines has been
becoming more critically required. The base of injection
molding machine frame tends to cause troubles when
taking out the molded products due to a large amount
of shaking. In addition, as the incurred stress becoming
severer, and the risk of deformation and damage more
critical, there are stronger demands for higher rigidity
and higher durability of the injection molding machine
frame. This paper reports on a design technology based
on the FEM analysis and fatigue assessment for the
purpose of ensuring the reliability, rigidity, and durability
of the base frame. In addition, an application example
of the design method to the examination and evaluation
of the durability-enhanced frame structure based on the
SEEV-A-HD series is shown. Also a highly rigid and
durable frame structure has been created and extracted
design concepts from it adopted for the design of
special specification machines from SEEV-A-HD series
to realize a base frame with an even higher rigidity and
durability.
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Development of Optimized Mold Cooling Concept, Kool+ Based on Homogeneous Thermal Distribution Analysis
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Exterior of SHI's representative mold
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Kool+ logo design.

Our company’s mold department has a history over
fifty years along with injection molding machine
department. In the early days, we were manufacturing
various types of molds like electronic device housings
and medical appliances. However, now we are dedicated
to the molds for thin wall plastic food containers,
Lactic acid bacteria beverage bottles by injection blow
molding, and PET preform. The advantages of our molds
are accuracy of the dimension, high-durability, and
high-cycle adaptability. In this article, we report the
mold temperature distribution optimization technology,
developed for the purposse of providing more added
and advanced value to the molds rgarding high-cycle
molding for customers. In addition, we present results
of investigation of its effectiveness done by a best mold
fabricated diffusion welding technology, which enabled
an intended ideal mold temperature distibution.
Outcoms of investigation along with upcoming product
option Kool+ will also be introduced in this paper.
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Comparison of thermal distributions between conventional mold and Kool+
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Kool+-core

Conventional cooling core

ma TR PEROTHMAR
Movable side of the test mold
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Development of Fabrication Technology for 3D Conformal Cooling Mold
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3D metal additive manufacturing technology
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(3D metal additive manufacturing technology : 3D-AM)
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In the previous article, we explained our attempt to
shorten the mold cycle time using mold cooling channel
design optimization technique (Conformal cooling mold).
To realize such an optimized, but complex cooling
channel system provided in conformal cooling molds,
an application of 3D metal additive manufacturing
technology (3D-AM) becomes indispensable. While
commercial base applications of 3D-AM to high value-
added products such as aircraft parts already seen
since some time, attempts to apply it to conformal
cooling mold fabrication have recently been increasing
as well. In such circumstances, we, SHI, too are
attempting to apply it to mold manufacturing, but
in its real application, 3D-AM process needs to be
optimized to obtain parts that meet the requirements
of mechanical properties for molds such as fatigue
durability. In this article, we report such an attempt to
apply 3D-AM to mold parts manufacturing.

L HERE W Z IS L S - iissaat 2 — e LT
Bt§25 2T, FMARSEETEIRELE EhS, Thbb,
MWHFVLEILDOE S BV T 5257 4 TILTIEAL, 3
VOCRREER DL 5 57 74 74 TIMTAREE 55, T,
ZH LT T4 T4 T, BERSEME 235 e LT
WAL T D, B ATz B m 24 & D FEHL
FIARSNZVR, SRELEIZE IS LTy T+ =i
e EAB L, WHGSE S WED T3, 7272, Z

FFMARE k% TTRF Y THEIMBEE

FREEMIEIR No.203 2021



WX - #3E 3RTIA T 4 —VIVAHERORERHTHR

Contour Plot
StressivonMises)
Analysis system
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S-N curve for 3D-AM maraging steel.
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Number of cycles (Cycle)

3D-AM specimen
as deposited

3D-AM specimen
with post-processing
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Example of SN characteristic curve acquisition and investigation of 3D-AM applicability to die making (Core part)
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Schematic process parameters

Laser power P;,  Volume energy density:

_ 1
Ev=v.D, 3y

Laser spot diameter d,

Scan speed V Theoretical build-up rate:

V' =V,-D,-Ay,

Layer thickness

Build direction z
Hatch distance Ay,

B3ATE&BREEHOEARS LV TOLANITXA -4
Schematic process and parameters for 3D metal additive
manufacturing technique

X2

Part preparation

0)0)®)

Remove from substrate Cut in half Embed probe Evaluate density
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Various defect modes appearing during process parameter tuning
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SN characteristic curves obtained for samples fabricated by 3D metal additive manufacturing
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Approach for the surface roughness measurement of inner surfaces of cooling channels with various cross-sections

&4 OWERARICH T 2 5K EREEREHETRER

Summary results of surface roughness measurement of cooling channel’s inner surfaces with various cross-sections

Critical part area - evaluation

SHI Part ILT various shapes
Target dimensions Dimensions Target dimensions Dimensions
# Sa(pm) (m) (mm) Sa(pzm) (mm) (mm)
% (min/max) mm % (min/max)
(a) 62.042 O de ¢ 635 47.419 0 9.272/3.884 9.57/4.03
(b) 60.987 O ¢6 b 6.35 52.265 0 8314/4.33 8.67/4.47
(c) 72.928 O ¢6 b 6.46 55.329 O 7.606/4.732 7.93/4.94
(@ 69.262 @) - 63.549 @) 46 b 6.25
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S-N curve for SKD61
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S-N curve for 3D-AM maraging steel.
3D-AM specimen
as deposited
T

3D-AM specimen
with post-processing
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Outlook of 3D-AM-fabricated core part
and picture of part during fabrication
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Example of SN characteristic curve acquisition and investigation of 3D-AM applicability to
die making (Bottom cavity)
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Es Outlook of 3D-AM-fabricated bottom cavity
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Higher Productivity Due to Automatic Quick Mold Change
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External view of automatic quick mold change system
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Nesm BRI R SEEV-A-HD CT- 6 spec.

All Electric Injection Molding Machine for Packaging SEEV-A-HD CT-6 spec.
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SEEV-A-HD CT-6 spec. 4181
External view of SEEV-A-HD CT- 6 spec.
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Injection Blow Molding Machine SE130NP
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SE30EV-A That Contributes to Total Cost Reduction
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