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What	 if	 non-living	 engineered	
complex-shaped	 objects	 could	
behave	like	living	organisms	—	
by	sensing	external	stimuli	and	

responding	by	adapting	to	their	environment?	
And	what	 if	they	could	revert	back	to	their	
original	condition	once	that	stimulus	 is	re-
moved	or	another	is	activated?	By	changing	
a	fundamental	property	such	as	shape,	over	
time,	without	the	need	for	electromechanical	
or	 computerised	 control	 systems	 in	 place,	
structures	 could	 self-assemble,	 self-adapt	
and	 even	 self-repair.	 The	 implications	 for	
society	and	business	would	be	revolutionary.	
This	seemingly	outlandish	idea	is	no	longer	
relegated	 to	 the	 realm	 of	 science	 fiction.	
Researchers	 in	top	 institutions	and	 labora-
tories	 worldwide	 are	 combining	 advances	
in	 3D	 printing	 of	 complex	 structures	 with	
new	 smart	 responsive	 materials	 to	 create	
4D	 printed	 structures	 that	 do	 just	 that.

With	the	Fourth	industrial	Revolution	well	
underway,	industries	that	take	advantage	of	
its	unprecedented	possibilities	will	undoubt-
edly	have	an	economic	advantage.	With	this	
knowledge,	institutions	and	corporations	are	
investing	 in	 barrier-breaking	 technologies	
and	4D	printing	is	one	with	radical	potential.

By	 combining	 the	 3D	 printing	 process,	
intelligent	materials,	mathematical	modelling	
and	machine-learning	algorithms,	research-
ers	 are	 creating	 3D	 objects	 that	 react	 to	
external	stimuli	by	 transforming	over	 time,	
thereby	 adding	 a	 fourth	 dimension.	 The	
level	 of	 structural	 autonomy	 achieved	 is	
unprecedented.

Such	 technology	 could	 enable	 analog	
autonomous	 products	 or	 agents	 to	 evolve	
without	 the	 need	 for	 computerised	 power	
at	 the	 device.	 4D	 printed	 components	 that	
change	 shape	 or	 move	 without	 engines,	
wires	 or	 active	 power	 sources	 would	 be-
have	 in	 much	 the	 same	 way	 that	 biologi-
cal	 organisms	 behave:	 autonomously.	 The	
future	applications	of	such	structures	in	the	
building,	transportation,	textiles,	health	care,	
defence	and	aerospace	industries	are	vast.

3D printing: the basics
invented	in	the	1980s,	additive	manufactur-
ing	—	or	3D	printing	—	is	unlike	traditional	

manufacturing	techniques,	in	which	parts	are	
cast,	moulded	or	milled;	instead	material	is	
deposited	in	successive	layers	to	build	up	the	
desired	object.	Although	not	yet	mainstream,	
3D	 printing	 is	 widely	 used,	 for	 example	 in	
robotics,	biomedicine	and	aerospace	science,	
because	it	enables	the	fabrication	of	unique	
and	 customised	 3D	 structures.	 Nowadays,	
mathematical	modelling	and	machine	learning	
algorithms	are	increasingly	applied	to	boost	
design	 and	 material	 development,	 and	 to	
control	 printing.	 in	 2019,	 a	 robot	 arm	 was	
3D	 printed	 by	 MX3D,	 a	 Dutch	 company,	 to	
customise	 and	 optimise	 an	 arm	 of	 a	 robot	
supplied	 by	 ABB.	 A	 special	 3D	 printing	
technique,	Wire	Arc	Additive	Manufacturing,	
allowed	the	complex	organic	geometries	to	
be	 printed	 upright	 (see	 Figure	 1).

intelligent	 algorithms	 determined	 the	
optimal	 printing	 strategy	 and	 toolpath	 di-
rection	 for	 each	 geometric	 feature.	 Here,	
3D	 printing	 applied	 to	 generative	 design	
customisation,	saved	time	and	cut	costs	by	
increasing	productivity	and	reducing	mate-
rial	 waste	 —	 important	 for	 tailored	 robotic	
applications1.

paving the way for 4D printing
The	development	of	smart	materials	—	ma-
terials	 that	 contain	 functional	 or	 reactive	
components	 designed	 mathematically	 to	
respond	 to	 specific	 environmental	 stimuli	
—	 and	 the	 availability	 of	 3D	 printing	 set	
the	 stage	 for	 4D	 printing.

Enter	 architect	 and	 computer	 scientist	
Skylar	 Tibbits,	 who	 coined	 the	 term	 4D	
printing	in	20132.	Although	many	labs	were	
simultaneously	 exploring	 this	 combination,	
Tibbits	 and	 his	 group	 at	 Massachusetts	
institute	 of	 Technology	 (MiT)	 founded	 the	
self-assembly	lab	in	2014.	His	ongoing	vision	
focuses	 on	 three	 fundamental	 functionali-
ties	 of	 4D	 printed	 objects:	 self-assembly,	
self-adaptability	 and	 self-repair.

• self-assembly:	if	structures	could	autono-
mously	assemble	themselves	at	a	specific	
time	and	place	without	intervention,	from	
either	human	or	electromechanical	sys-
tems,	 then	 structures	 or	 even	 buildings	
could	be	constructed	in	difficult-to-reach	
or	hazardous	places.	On	a	macro	scale,	

By	 combining	 advances	 in	 3D	 printing	 with	 new	 engineered	 smart	
materials,	 top	universities	 and	 labs	 are	 creating	 analog	 autonomous	
objects	 that	 evolve	 over	 time	 without	 the	 need	 for	 computerised	
power	 at	 the	 device.	The	cross-industry	 potential	 is	 unprecedented.

Future	technology
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space	 antennae	 could	 self-construct	 in	 outer	 space;	 and	 on	 a	
nanoscale,	minute	objects	could	be	transported	within	the	human	
body	to	a	target	location	and	self-assemble	for	medical	purposes.

• self-adaptability:	4D	printed	structures	can	also	combine	sens-
ing	 and	 actuation	 within	 the	 printed	 material,	 thereby	 making	
electromechanical	 systems	 superfluous.	 The	 resultant	 reduc-
tion	 in	 parts,	 assembly	 time,	 material	 and	 energy	 use	 would	
translate	 to	 lower	 costs.	 imagine	 building	 materials	 that	 adapt	
autonomously	 to	 weather	 conditions.

• self-repair:	The	ability	to	self-assemble	necessitates	the	ability	to	
disassemble.	This	opens	the	door	to	the	concept	of	self-healing.	
imagine	 leaking	water	pipes	 in	a	war	zone	that	can	self-repair	
without	 detection	 and	 localisation	 systems	or	human	 interven-
tion;	 or	 medically	 implanted	 smart	 tissues	 that	 can	 self-heal,	
thereby	 reducing	 the	 need	 for	 invasive	 procedures.

transformational intelligent structures
Successful	 4D	 printing	 requires	 3D	 printing,	 smart	 materials	
(those	 that	 react	 to	 an	 external	 environmental	 stimulus	 trigger),	
an	 external	 stimulus	 (such	 as	 temperature,	 humidity	 or	 magnetic	
field),	a	well-defined	mechanism	of	interaction	between	the	stimulus	
and	material	 (for	example,	shape	change	due	to	water	absorption)	
and	 the	 application	 of	 mathematical	 modelling	 to	 design	 material	
distribution	and	functionality	and	to	predict	and	program	movement	
at	a	 later	time.	 in	this	way,	 the	desired	change	 in	shape,	property	
or	 function	 is	 achieved.

To	shift	 shape,	 the	smart	materials	must	be	able	 to	bend,	 fold,	
twist	 or	 curl,	 once	 printed,	 to	 achieve	 the	 desired	 structure.	 For	
instance,	 a	 2D	 flat	 layer	 could	 become	 a	 3D	 cubic	 form	 by	 self-
folding2	 or	 a	 flat	 2D	 sheet	 could	 become	 a	 3D	 flower	 form	 by	
self-bending	or	curling	when	submerged	 in	water	(Figure	2)3	or	a	
1D	wire	strand	could	change	to	a	3D	wire	 frame	by	self-folding4,5.

changing shape: a two-way street
Nowadays,	complex	shape	memory	materials	(SMM)	are	employed	
to	 ‘remember’	 a	 specific	 state:	 a	 shape	 memory	 effect	 (SME).	
This	effect	 requires	at	 least	 two	programming	steps:	 the	stimulus	
is	 applied;	 the	 3D	 printed	 object’s	 original	 shape	 is	 transformed	
to	 a	 temporary	 state	 where	 the	 object	 remains	 until	 a	 second	
stimulus	 is	 applied	 to	change	 the	object	back	 to	 its	original	 form.	
Once	 altered,	 the	 structure	 can,	 through	 programming	 or	 without	
programming,	 re-create	 the	 temporary	 state	 again	 and	 again	 —	 a	
reversible	 process6.

The	most	common	SMMs	explored	for	4D	printing	are	based	on	
hydrogels	or	liquid	crystal	elastomers,	and	various	hybrids	thereof.	
These	hydrophilic	polymeric	substances	can	absorb	vast	amounts	
of	 water	 without	 dissolving:	 synthetic	 varieties	 are	 preferred	
due	 to	 their	 long	 life	 and	 gel	 strength7.	 Liquid	 crystal	 elastomers	
are	 polymer	 networks	 that	 can	 undergo	 a	 fully	 reversible	 large-
amplitude	shape	change.	They	combine	the	elasticity	of	elastomers	
with	 the	 self-organisation	 (and	 therefore	 programmable)	 property	
of	 liquid	 crystals.	 Due	 to	 their	 structures,	 these	 materials	 show	
promise	 in	 biomedicine,	 for	 example	 artificial	 muscle	 tissue	 and	
soft	 micro-robots.

research and development drive the expansion
Currently,	 other	 top-notch	 research	 facilities	 such	 as	 the	 Wyss	
Research	 institute	 for	Biomedical	Research	at	Harvard	University,	
Rutgers	 University,	 the	 Swiss	 Federal	 institute	 of	 Technology	
(ETH)	 in	Zurich	and	the	California	 institute	of	Technology	 (CiT)	 in	
addition	 to	 MiT	 are	 making	 phenomenal	 advances	 in	 4D	 printing.

The	possibility	of	4D	printing	to	replicate	biology	is	being	studied	
by	 teams	 at	 the	 Wyss	 institute	 at	 Harvard	 University,	 led	 by	 Jen-
nifer	Lewis.	These	researchers	study	how	hydrogel	changes	shape	
and	form	in	the	presence	of	chemical	stimuli	such	as	water.	Used	
as	an	 ink,	hydrogel	enables	the	objects	that	 it	prints	on	to	change	
shape	to	form	different	structures	that	are	similar	to	those	found	in	
flowers.	The	 tissue	microstructures	and	compositions	of	 different	
plants	change	depending	on	their	environment.	This	research	team	
replicated	 this	 organic	 process	 by	 mixing	 a	 4D	 printed	 hydrogel	
with	 cellulose	 fibrils	 to	 create	 composites	 programmed	 to	 control	
swelling.	The	resultant	3D	printed	flower	forms	change	shape	when	
exposed	 to	 water,	 thereby	 mimicking	 plant	 organs’	 responses	 to	
humidity,	 temperature	 or	 other	 environmental	 stimuli	 (Figure	 2).

Other	 teams	 are	 printing	 hydrogels	 that	 respond	 to	 physical	
stimuli	such	as	temperature.	At	Rutgers	University,	a	 lithography-
based	 technique,	 projection	 micro-stereo-lithography	 (PµSL),	 has	
printed	temperature-dependent	shape-shifting	gels	into	3D	shapes.	
Such	 4D	 printed	 structures	 could	 be	 used	 to	 develop	 attenuators	
in	 soft	 robotics	 or	 enable	 targeted	 drug	 delivery	 (see	 Figure	 3)8.

At	 NASA’s	 Jet	 Propulsion	 Laboratory	 at	 CiT,	 researchers	 are	
studying	woven	metal	 fabrics	—	so-called	 ‘space	chain	mail’.	 The	
fabrics	 have	 four	 essential	 functions:	 reflectivity,	 passive	 heat	
management,	 foldability	 and	 tensile	 strength.	 One	 side	 of	 the	
fabric	 reflects	 light,	 while	 the	 other	 absorbs	 it,	 thereby	 acting	 as	
a	means	of	 thermal	 control.	 The	 fabric	 can	 fold	 in	many	different	
ways	 and	 adapt	 to	 shapes	 without	 succumbing	 to	 negative	 force	
influences.	The	ability	 to	program	new	 functions	 into	 the	material	
creates	almost	 infinite	possibilities.	One	day	these	materials	could	
be	 used	 to	 construct	 large	 antennae	 in	 space,	 create	 protective	
suits	 for	 astronauts	 or	 act	 as	 meteorite	 shields9.

Researchers,	Kristina	Shea	and	Tian	Chen,	at	ETH	Zurich,	used	
a	 Stratasys	 Objet3	 Connex500	 printer	 to	 create	 objects	 made	 of	

Figure 1: This 3D printed robot arm was printed in four days and 
weighed 50% less than the original.
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shape	 memory	 polymers;	 a	 temperature-resistant	 rigid	 polymer;	
and	an	elastomer-like	polymer.	The	objects	were	printed	as	flat	2D	
structures	that	unfolded	into	 load-bearing	3D	shapes	when	placed	
in	 warm	 water.	 The	 ability	 to	 alter	 load-bearing	 capabilities	 over	
time	could	be	of	particular	 interest	 in	 the	fields	of	space	explora-
tion,	architecture	and	construction	and	the	automotive	 industry10,11.

challenges and limitations
Despite	 advances	 in	 4D	 printing,	 challenges	 and	 limitations	 must	
be	addressed	before	4D	printing	can	leave	the	research	labs.	These	
include	physical	inertia,	materials,	durability,	dependency	factors	and	
cost.	Currently,	the	transformation	process	takes	from	milliseconds	
to	 seconds	 to	 complete	 because	 large	 molecules	 must	 relocate,	
moving	over	specific	distances;	this	timing	can	be	appropriate,	too	
slow,	or	too	rapid	depending	on	the	application.	For	example,	with	
building	 materials	 the	 process	 would	 be	 just	 right.	 Furthermore,	
stimuli-responsive	materials	 are	 typically	made	of	 a	 limited	 range	
of	polymers	and	thus	restricted	to	specific	environmental	conditions,	
such	 as	 heat,	 pressure,	 chemicals	 etc.	 To	 increase	 the	 reliability	
and	 durability	 of	 smart	 materials,	 composites	 that	 include	 metals	
and	 ceramics	 could	 also	 be	 used.	 And,	 because	 the	 structural	
transformation	and	 its	duration	depend	on	multiple	 factors,	differ-
ent	environmental	conditions	might	cause	different	response	times,	
which	 could	 be	 problematic.	 Moreover,	 4D	 printing	 is	 currently	
rooted	in	well-funded	niches,	such	as	medical,	military	and	luxury,	
but	 will	 scale	 to	 mainstream	 sectors	 in	 the	 future.

the future is 4D
Even	 though	 currently	 confined	 to	 research	 and	 development,	 the	
promise	of	benefits	is	expected	to	energise	4D	printing	over	the	next	
decade.	The	healthcare,	aerospace,	defence	and	automotive	industries	
are	beginning	 to	 seize	on	 the	possibilities.

Nevertheless,	 a	 range	 of	 product	 design	 possibilities	 and	 added	
functionality	have	yet	to	be	adequately	explored.	For	instance,	design	
features	with	4D	printed	connections	to	allow	ease	of	product	disas-
sembly	could	be	integrated,	thereby	fostering	re-use	(or	recycling)	of	
components.	And,	to	meet	broader	environmental	requirements,	a	wider	
range	 of	 suitable	 materials	 and	 composites	 is	 needed.	 Additionally,	
more	effort	should	be	made	to	control	the	4D	printed	object’s	stability	
and	 optimise	 the	 4D	 printing	 process.	 Nonetheless,	 businesses	 that	
desire	 to	 reap	 the	 rewards	 of	 digital	 innovation	 should	 contemplate	

the	 unprecedented	 potential	 of	 4D	 printing,	 especially	 as	 an	 enabler	
for	 the	creation	of	 autonomous	moving	agents.

As	 the	 Fourth	 industrial	 Revolution	 expands	 —	 and	 advances	 in	
smart	material	design,	4D	printing	technology	and	robotics	gain	mo-
mentum	—	before	you	know	 it,	 it	might	not	only	be	possible	to	print	
customised	 robotic	 arms	 to	 support	 industrial	 processes,	 but	 robots	
might	 be	 able	 to	 design,	 construct	 and	 repair	 themselves,	 anywhere	
at	 any	 time.

References
1.	 Altair,	 ABB	 2019,	 MX3D Robot Arm,	 <<https://mx3d.com/projects/

robot-arm/>>
2.	 Tibbets	S	et	al.	2014,	“4D	Printing:	multi-material	shape	change”,	

Architect Design,	vol.	 84,	 pp.	 116–121.
3.	 Wyss	 institute	 at	 Harvard	 2016,	 Novel 4D printing method blos-

soms from botanical inspiration,	<<https://wyss.harvard.edu/news/
novel-4d-printing-method/>>

4.	 Tibbets	S	et	al.	2014,	“4D	printing	and	universal	transformation”,	
Material Agency, 2014,	 pp.	 539–548.

5.	 Momeni	 F	 et	 al.	 2017,	 “A	 review	 of	 4D	 printing”,	 Materials and 
Design, 2017,	 pp.	 42–79.

6.	 Zhou	 et	 al.	 2016,	 “Reversible	 shape-shifting	 in	 polymeric	 ma-
terials”,	 Journal of Polymer Science & Polymer Physics,	 vol.	 54,	
pp.	 1365–1380.

7.	 Ahmed	 EM	 2015,	 “Hydrogel:	 Preparation,	 characterization,	 and	
applications:	 A	 review”,	 Journal of Advanced Research,	 vol.	 6	
issue	2,	 pp.	 105–121.	 <<https://www.sciencedirect.com/science/
article/pii/S2090123213000	 969>>

8.	 Han	 D,	 Lu	 Z,	 Shaun	 CA	 and	 Lee	 H	 2018,	 “Micro	 3D	 Printing	
of	a	Temperature-Responsive	Hydrogel	Using	Projection	Micro-
Stereolithography”,	Scientific Reports,	no.	8,	<<https://www.nature.
com/articles/s41598-018-20385-2>>

9.	 NASA	Jet	Propulsion	Laboratory	2017,	Space Fabric links Fash-
ion and Engineering,	 <<https://www.jpl.nasa.gov/news/news.
php?feature=6816>>

10.	Scott	 C	 2018,	 “ETH	 Zurich	 Researchers	 Develop	 4D	 Printed	
Load-Bearing	 Polymer	 Structures”,	 3dprint.com,	 Online.	 Avail-
able:	<<https://3dprint.com/219758/eth-zurich-4d-printed-	struc-
tures-2/>>

11.	Chen	T	and	Shea	K	2018,	“An	Autonomous	Programmable	Actua-
tor	 and	 Shape	 Reconfigurable	 Structures	 Using	 Bistability	 and	
Shape	Memory	Polymers”,	3D Printing and Additive Manufactur-
ing,	 vol.	 5,	 no.	 2,	 <<https://doi.org/10.3929/ethz-b-000267291>>

ABB Australia Pty Ltd
www.abbaustralia.com.au 

Figure 2: 4D materials of varying compositions can achieve specific, 
measurable, organic-like forms like these printed hydrogel compos-
ites that shift shape when exposed to water. Source: Wyss Institute, 
Harvard University

Figure 3: The PµSL printing process for temperature-responsive 
hydrogel, which relies on UV light.



8   This	issue	is	sponsored	by	—	yokogawa Australia	—	www.yokogawa.com/au

>
>

FAnless box pc

The EPC-C301 is a compact, fanless box PC that provides 

Ubuntu OS and OpenVINO toolkits, and is aimed at accelerat-

ing the advancement of AIoT.

Advantech Australia Pty Ltd

https://bit.ly/35Ypo1j

lAser scAnner

The scanCONTROL 30xx/BL laser scanner is designed for dy-

namic measurement applications that require a system with high 

resolution and accuracy.

Bestech Australia Pty Ltd

https://bit.ly/37YTCUo

bArcoDe line scAnner

The Wenglor BLN series barcode line scanner has a large 

scanning area of 20 to 200 mm or 30 to 520 mm depending 

on the model.

Treotham Automation Pty Ltd

https://bit.ly/3mJJMtK

AverAging pitot tubes

The MAPT is a multiport self-averaging flow meter with a design 

based on the classical pitot tube concept of fluid flow measurement.

AMS Instrumentation & Calibration Pty Ltd

https://bit.ly/34L3W04>

HOT PRODUCTS
On www.PROCeSSOnline.COm.aU THiS mOnTH

>



Adjustment via 
smartphone

$ 243
VEGAPOINT 21 G½"

Hygienic 
adapter system

15
 c

m

Compact design

Individually selectable:

256 colours

  Measurement in progress

  Sensor switching

  Process malfunction

We bring colour into view!
Compact capacitive level switches with 
360° custom-colour status display

www.vega.com/vegapoint

http://www.vega.com/vegapoint


10   This	issue	is	sponsored	by	—	yokogawa Australia	—	www.yokogawa.com/au

Quzhou	 Huayou	 New	 Technology,	 a	 specialist	 in	 battery	 materials	
manufacture	and	part	of	Huayou	Cobalt,	has	installed	several	Bredel	APEX	
hose	pumps	 from	Watson-Marlow	Fluid	Technology	group	 (WMFTg).	
introduced	following	a	major	investment	in	2018,	the	Bredel	APEX	pumps	
are	providing	for	the	pumping	demands	of	the	plant	 in	Quzhou,	some		
200	km	southwest	of	Shanghai.

Huayou	Cobalt	was	founded	 in	2002	to	specialise	 in	the	R&D	and	
production	of	new	energy	lithium-ion	battery	materials	and	new	cobalt	
materials.	Company	products	include	battery-grade	cobalt	tetroxide	and	
high-purity	 battery-grade	 cobalt	 sulfate.	 To	help	 support	 its	 growth,	
group	company	Quzhou	Huayou	New	Technology	invested	¥6.4	billion	
(approximately	$1.25	billion)	two	years	ago,	a	move	that	would	see	 it	
become	the	largest	lithium	battery	materials	manufacturer	in	China.

global	battery-making	demand	is	rising	rapidly,	with	some	projections	
predicting	 that	 lithium-ion	energy	storage	 requirements	will	 increase	
10-fold	by	2040.	Much	of	this	extra	demand	will	be	placed	on	China,	
where	some	estimates	suggest	up	to	73%	of	global	lithium-ion	battery	
production	is	already	located.

Quzhou	Huayou	New	Technology	uses	its	various	Bredel	APEX	pumps	
to	 transfer	 a	number	of	 different	 liquid	chemicals	 from	raw	material	
tanks	to	reaction	tanks.	For	instance,	the	plant’s	APEX10	(10	mm	inner	
diameter	element),	which	is	the	smallest	pump	in	the	Bredel	APEX	range,	
is	handling	ammonium	hydroxide	at	relatively	low	flows.

The	larger	pumps	on	site,	such	as	two	APEX28	units,	are	transferring	
nickel	sulfate	and	sodium	hydroxide,	while	the	largest	pump	in	the	Bredel	
APEX	range	—	the	APEX35	—	is	being	deployed	at	Quzhou	Huayou	New	
Technology	to	transfer	liquid	supernatant.	Supernatant	is	the	resulting	
fluid	after	a	mixture	of	 liquid	and	solid	has	been	 left	 to	settle	out,	or	
centrifuged	to	provide	separation.

All	 of	 the	 pumps	 at	 Quzhou	 run	 with	 a	 maximum	 discharge	
pressure	of	3	bar,	which	is	ideal	for	the	APEX	series	and	was	a	key	
factor	in	the	purchase	decision	over	the	higher	pressure	Bredel	range.

With	 their	 seal-free	 and	 valveless	 design,	 APEX	 pumps	 are	
designed	to	suit	all	dosing,	metering	and	transfer	applications	and	
offer	a	high	flow	stability	from	2.8–6200	L/h.

As	a	new	project,	the	Watson-Marlow	team	was	engaged	at	an	
early	stage,	specifying	the	optimum	fluid-handling	solutions	to	suit	
the	various	applications	on	site.	This	task	not	only	involved	pumps,	
but	the	corresponding	hose	elements	as	well.

Correct	 hose	 element	 selection	 is	 critical	 to	 ensure	 pump	
performance,	durability	and	efficiency.	At	Quzhou,	NR	(natural	rubber)	
hoses	were	identified	for	the	APEX10	and	APEX35	applications,	while	
EPDM	hoses	are	used	with	the	APEX28	pumps.

Upon	placing	 the	order	 for	 the	Bredel	APEX	pumps	and	hoses	
from	WMFTg,	a	representative	of	Quzhou	Huayou	New	Technology	
said:	“This	order	is	confirmation	of	outstanding	enterprise,	innovative	
products	and	an	excellent	team.”

The	 pumps	 are	 installed	 on	 several	 process	 lines	 that	 operate	
on	a	batch	production	basis.	When	a	line	is	running,	the	pumps	will	
typically	operate	 for	24	hours	over	a	period	of	7–10	days.	Once	a	
batch	has	been	completed,	the	production	line	will	stop	until	the	next	
batch	is	required.

WMFTg	now	has	many	Bredel	pumps	serving	lithium-ion	battery	
applications	 in	 China,	 helping	 manufacturers	 meet	 ever-more	
demanding	production	schedules.

Watson-Marlow Fluid Technology Group

www.wmftg.com.au

case study

pumping up china’s supply of battery materials
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Connect with confidence.
Madison Technologies has been distributing Moxa’s reliable networking infrastructure Australia wide 
for more than 14 years. Our team is dedicated to ensuring our Moxa portfolio is fully supported with 
an extensive range held locally across our national supply chain, and a team of Moxa certificated 
sales and technical support engineers.

Defend 
industrial 
networks at  
all levels.

Secure industrial networks with OT-IT 
integrated security.

 Build reliable and secure networks  
to maintain business operations

 Integrate OT/IT perspective on 
network protection

 Detect and mitigate cyberthreats for 
system integrity

 Protect critical assets with tailor-made 
OT cybersecurity technologies

Identify and mitigate system vulnerabilities in industrial networks 
before weaknesses are exploited by a cyberattack. 

Sales Enquiries 1800 72 79 79     www.madison.tech

http://www.madison.tech
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power supply
The Puls CP20.248 single-phase input power supply provides a 

floating, stabilised and galvanically separated SELV/PELV output 

voltage. It also features an integrated real-time condition display 

that informs about the condition of the power supply and the 

power line.

A DC-OK signal, an alarm signal and remote ON/OFF make 

the unit suitable for many applications where preventive function 

monitoring and remote control can help to avoid costly downtimes. 

A 20% power reserve is included, and in addition it can deliver 

three times the nominal output current for 12 ms, assisting to trip 

fuses on faulty output branches. The CP20.248 is equipped with 

a ‘single use/parallel use’ feature to enable load sharing between 

power supplies when connected in parallel.

The series provides high efficiency, electronic inrush current 

limitation, active PFC, a wide operational temperature range and 

a small width of 48 mm.

Control Logic Pty Ltd

www.controllogic.com.au

compAct controller
The Beijer Electronics Nexto Xpress compact controller is designed 

to enable Industry 4.0 applications via its built-in OPC UA interface 

that helps to provide effective communication and interaction with 

other technical systems.

Nexto Xpress applications are created using the CODESYS 

hardware-independent IEC 61131-3 development tool supporting all  

IEC 61131-3 programming languages, complete with online debugging 

and monitoring, online changes, offline simulation, symbolic variables, 

system diagnostics and global variable lists.

Nexto Xpress offers an Ethernet port for programming and Modbus 

TCP Client/Server, EtherNet/IP client and OPC DA/OPC UA com-

munication, as well as a serial port for RS-485 with Modbus RTU  

Master/Slave communication and a CANopen communication port on 

the largest model.

Nexto Xpress comes in four different hardware versions. All ver-

sions feature DIN rail mount, compact design, 24 VDC power supply 

input, high-speed 32-bit ARM-based processor, a high I/O density 

with multipurpose analog inputs, LEDs for I/O status indication and 

diagnostics, and a real-time clock.

Nexto Xpress is suitable for use with Beijer Electronics’ industry solu-

tions for water and wastewater including remote control, pump station 

control, reservoir level control, etc. It is equally suitable for machine 

builders and OEMs targeting smaller and medium applications such as 

labelling, filling, washers, injection machines, packaging and grinders.

Global Automation Asia-Pacific

www.globalautomation.com.au
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contActless encoDer with io-link
Turck is now offering a variant of the contactless QR24 encoder for 

use in explosion-protected areas Zones 2, 22 and 3GD. Contactless 

measurement should outperform bearing-guided optical encoders in 

dust-laden environments since optical encoders are susceptible to dust.

The sensor unit and positioning element on the device are fully 

potted and cast as two totally sealed independent units. This gives 

the encoder protection from dust, vibration, impact and shocks. Unlike 

encoders with magnetic positioning elements, the QR24 offers resist-

ance to magnetic field interference. Typical applications include the 

chemical, mining or food industries — particularly in mills. However, 

many applications in the textile or wood processing industry also 

require the use of an encoder with 3GD approval.

The product outputs its signal via the IO-Link V1.1 interface, thus 

offering simple parameter setting such as for the output signal or 

zero point. The encoder can be used as a single-turn, semi-multiturn 

rotary encoder that counts its revolutions. For this the encoder uses 

16 bits of the 32-bit IO-Link signal for the single-turn value, 13 bits for 

the number of revolutions and the remaining three bits for diagnos-

tics data. Operating status can thus be determined at any time and 

maintenance can be planned in advance, thus effectively preventing 

machine downtime.

Turck Australia Pty Ltd

www.turck.com.au

mAss Flow controller AnD meter
The Bürkert Type 8756 mass flow controller and meter is suitable for 

the precise measurement or control of small quantities of liquid that 

also require a medium-separated sensor.

The measuring principle of the sensor is based on the Coriolis 

effect. The device is available as a mass flow meter variant or mass 

flow controller variant, which uses a very precise micro-annular gear 

pump. The pump is self-priming and the space in contact with the 

medium is sealed hermetically. It offers a very large control range and 

generates extremely low pulsations.

The MFC variant is used as a dosing system for liquids that need 

to be conveyed from an unpressurised container. In addition to the 

flow rate, the density and temperature of the liquid are measured. The 

device design enables a stable flow measurement that is immune to 

external influences and does not require a zero-point adjustment when 

the process conditions change. All materials that come into contact 

with the medium are highly resistant and enable use with a variety 

of liquids, whether aggressive or neutral.

Burkert Fluid Control Systems

www.burkert.com.au
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signAlling Devices
Pepperl+Fuchs offers a comprehensive range of high-performance 

signalling products suitable for a wide range of industries and 

applications. The range of audible, visual and combination devices 

as well as call points has been certified for use throughout the 

world in gas and dust explosion-hazardous areas.

A wide range of different brightness and volume options 

makes it easy to find the right choice for individual applications. 

The signalling devices are manufactured from corrosion-resistant 

aluminium or glass fibre reinforced polyester (GRP), making them 

suitable for use in harsh industrial environments. The products are 

suitable for wall, ceiling and floor mounting to ensure that they 

can be mounted in the most suitable location for the application.

Pepperl+Fuchs (Aust) Pty Ltd

www.pepperl-fuchs.com

portAble DAtA 
recorDer
The Dewetron PU[REC] is a portable, 

rugged data logger, designed for field 

testing, troubleshooting and mainte-

nance in industry as well as laboratories. 

Its lightweight design provides 16 analog 

channels with sampling rates of 50 ks/s 

per channel (and optionally 200 ks/s per 

channel), built-in SSD storage capacity 

of 1 TB for time-based and event-based 

data storage, and a 15.6″ multitouch display.

Users can extend the PU[REC] with a high-speed CAN interface and cus-

tomise it with a range of analog input channels (MSI) as well as with low-speed 

(EPAD2) expansion modules.

The preinstalled OXYGEN measurement software enables gap-free data record-

ing, viewing of data while being recorded, online analysis and report generation.

SCI-MEAS

www.sci-meas.com/

two-in-one Fork sensor
The GSX14E fork sensor from Leuze combines two detection methods — ultrasonic and 

optical — in a single housing, bringing together the advantages of both principles. The 

fork sensor is therefore versatile and offers users the flexibility to work with all types of 

labelling materials. The company says a wide range of labels can be detected precisely 

and at a fast speed, regardless of the type of material and surface characteristics.

Even labels made of inhomogeneous pockets of BOPP material can be detected 

through the optical operating principle. The forked sensor is especially suitable for 

applications in which various types of labels need to be detected on the same line. 

Until now this often required several different forked sensors, which also meant extra 

space, time and cost for installation. The GSX14E fork sensor can be quickly and 

easily set up via the teach button in order to teach the label/carrier combination. Only 

one universal mounting position is required for all types of labels.

Leuze electronic Pty Ltd

www.leuze.com.au
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iiot gAtewAys
The Neousys IGT Series is a range of ARM-based industrial IoT gateways 

that come with a pre-installed Debian system. Their compact dimensions, 

cellular connectivity and PoE Powered Device (PD) mode make them 

suitable for the optimisation and deployment of factory and outdoor 

applications, such as industrial automation, environment monitoring and 

smart city infrastructure.

To enable seamless communications between edge devices and cloud 

servers, the IGT Series features I/O capabilities for a wide range of 

industrial-grade sensors and wireless expansion, while the steady transmission of acquired data to the cloud makes them suitable for real-

time monitoring and predictive maintenance.

The series of IoT gateways features Neousys’ rugged fanless design and wide temperature operation (-25 to 70°C), making them reliable 

in harsh environments. The series offers various I/O ports such as LAN, COM, CANbus, DIO, mPCIe, microSD and up to eight analog inputs 

to satisfy expansion needs.

The IGT series is certified by Microsoft Azure and AWS, enabling developers and users to benefit from cloud services, and supports software 

packages such as Python, Node-RED and third-party libraries such as MQTT, Modbus and SocketCAN based on Debian.

Backplane Systems Technology Pty Ltd

www.backplane.com.au

Leading technoLogy for emission monitoring and process controL

l No Flow Restrictions to the 
Process Flow

l Wear Resistant Ceramic Liner
l Mass Flow Measurement 

is Independent of Flow 
Characteristics

l Maximum Process – Temperature, 
120°C – Pressure, 10 bar

l Small Footprint, 220mm for 
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maintenance

SWR Engineering Bulk Material 
Flow & Moisture Measurement 
for the Process Industry

Tel: 07 3255 5158  |  Fax: 07 3255 5159  |  info@groupinstrumentation.com.au  |  www.groupinstrumentation.com.au

MaxxFlow HTC
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entry-level security router
The FL MGUARD 1100 series security routers from Phoenix Contact 

allow users to easily protect industrial networks against IT attacks. The 

devices are optimised for industrial use while being simple to operate.

The reduced scope of functions allows users to commission the 

devices quickly, even if not fully up to speed with network technology 

and security. For example, the Easy Protect Mode protects the network 

cells entirely without the need for device configuration. With a wire 

bridge, a user-friendly stateful inspection firewall rule set is activated. 

Based on the incoming and outgoing data traffic, the integrated firewall 

assistant also creates an automatic recommendation for appropriate 

firewall rules. A test mode identifies undefined communication connec-

tions. It reports these and recommends supplementary firewall rules.

The security routers of the FL MGUARD 1100 series are designed 

to extend the company’s range for protecting industrial networks. 

Phoenix Contact already provides FL MGUARD 4000 series devices 

for operators with established security knowledge.

Phoenix Contact Pty Ltd

www.phoenixcontact.com.au

hmi computer
The Aplex ARCHMI-810A(P) is a rugged industrial all-in-one HMI 

computer housed in a fanless silver aluminium case that provides 

IP65 front panel protection. It is supplied by default with an inter-

nal 10.1″ 1280x800 resolution LCD with a resistive or projected 

capacitive touch screen making it suitable for operator panel and 

HMI control applications.

The ARCHMI-810A(P) features an energy-efficient Intel Pentium 

N4200 Quad Core 1.1 GHz processor with 4 GB of DDR3L 1600 MHz 

memory. An internal 2.5″ hard drive bay is provided for operating 

system and data storage. Rear I/O connections include two COM 

ports, two USB 2.0 ports, two Gigabit Ethernet ports and audio 

out. An internal Mini-PCIe slot allows half-size Mini-PCIe cards to 

be installed. An internal SIM card holder and Micro SD card reader 

is also included. The ARCHMI-810A(P) requires a 9–36 VDC power 

source and can operate in temperatures ranging from 0–50°C.

The ARCHMI-810A(P) can be panel or VESA 100x100 mounted, 

allowing the panel PC to be ergonomically positioned for operator 

convenience.

For applications requiring a smaller or larger screen size, the 

ARCHMI-800A(P) series is also available with a 7″, 8″, 12.1″, 15″, 

17″ and 19″ 3:4 ratio LCD screens and 15.6″, 18.5″ and 21.5″ 

16:9 ratio full HD LCD screens.

Interworld Electronics and Computer Industries

www.ieci.com.au

control soFtwAre librAry For liquiDs
ABB has launched ABB Ability Liquid Routing Library, which is a control engineering inventory for food and beverage manufactur-

ers and those in other liquid related industries, including tank farms, pharmaceuticals and chemical resin plants.

The digital application draws on ABB Ability System 800xA and will support routing and cleaning in place (CIP) functionalities 

needed for liquid-led production. It can be used wherever products are transported, stored or processed in tanks and lines and 

is particularly relevant to dairy, brewing, sugar, mills and edible oil application programming.

Ready-made objects including libraries, typicals and templates for product routing, with recipe-based CIP, track and trace, 

preventive plant maintenance and Excel-based bulk data tools are made available for users through the library.

Functionalities include alarm handling, alarm propagation between different units, queue handling for online production changes, 

control and supervision of process objects, interlocks and transfer of product and equipment settings like product codes, unit 

names and unit states.

It is estimated that the library will reduce project-specific library development time by 80% and the project-specific software 

requirements by 60%, minimising the cost of developing an automation solution while maximising plant operability.

ABB Australia Pty Ltd

www.abbaustralia.com.au
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full digital display, can be mounted up to 15 m away from its 
thermal mass flow sensor in the process piping and connected 
via two 12.5 mm FNPT or M conduit connections.

The ST75 flow meter’s fully scalable dual 4–20mA standard 
outputs are user-assignable to flow rate or temperature and 
a 0–1 kHz pulse output of total flow. The instrument can be 
ordered for input power with either 18–36 VDC or 85–265 VAC, 
with or without a built-in LCD digital display.

Offering direct-flow measurement for higher performance at 
a lower cost with proven thermal dispersion technology, the 
ST75 flow meter eliminates the need for additional pressure 
and temperature sensors, flow computers, or other devices that 
are required with orifice plates, Venturis, vortex shedding, and 
other volumetric meters. The ST75 also requires virtually no 
maintenance for both a low installed cost and low lifecycle cost.

The FM and CSA approved ST75 flow meter is enclosed in 
a rugged, all-metal, dust- and water-resistant NEMA Type 4X 
(IP66) rated package designed for Class 1, Div 1 hazardous 
area installations and includes a rugged sensing element 
constructed with all-welded 316 stainless steel and Hastelloy-C 
tips. ATEX/IEC approvals include: Zone 1, II 2 G Ex d IIC T6-T3;  
II 2 D Ex tD A21, IP67 T90°–T300°.

The advanced, compact ST75 air/gas flow meter from 
Fluid Components International (FCI), which measures 
fuel gas, process gas, inert gas, waste gases and air 

in small line sizes, is suitable for optimising natural gas flow 
control for industrial ovens, heat chambers and furnaces to 
reduce process and plant fuel costs.

Natural gas fuelled industrial ovens, heat chambers and furnaces 
are used in a wide variety of heating process applications. Two 
of the most common types of industrial ovens are the batch 
oven and the conveyor oven. Batch ovens support variable 
production load sizes, volumes and multiple temperature profiles 
where a high degree of process flexibility is desirable. Conveyor 
ovens, on the other hand, support highly repeatable temperature 
profiles with uniform, predictable volumes.

No matter the type of oven, heat chamber or furnace, they all 
benefit from the precise control of natural gas flow. FCI’s ST75 
flow meter helps process and plant engineers more accurately 
control their complex heating processes to optimise rise time, 
which lowers gas consumption and minimises plant energy 
costs. In addition, reducing natural gas consumption shrinks a 
plant’s carbon footprint to protect the environment.

The ST75 is equally well suited for low flow and high flow 
operations in industrial ovens and operates over a wide flow 
range, from 0.01 to 559 SCFM (0.01 to 950 NCMH) depending 
on line size. For variable process conditions, the ST75 is factory 
preset to a wide turndown range at 10:1 to 100:1.

With built-in temperature compensation, the ST75 also 
maintains consistent performance in rugged, hot industrial 
process environments. It features accuracy to ±2% of reading 
with ±0.5% repeatability over varying process temperatures in 
line sizes from 6 to 51 mm. With a Vortab flow conditioner added 
as a spool piece, the Models ST75V or ST75AV are applicable 
for installations with limited straight-runs or for operating in 
transitional flow ranges with accuracy of ±1% reading, ±0.5% 
full scale.

The ST75 flow meter’s precision flow element has a no-moving 
parts design that employs platinum RTD sensors embedded 
in equal mass thermowells with microprocessor electronics 
calibrated to laboratory standards for a wide range of gases.

Ideal for ovens, heat chambers and furnaces, the ST75 features 
remote mounting capabilities for hazardous or crowded plant 
environments. The remote-mount transmitter, which includes a 
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it	 has	 been	 roughly	 a	 decade	 since	 the	 phrase	 industry	 4.0	
was	first	introduced	with	much	fanfare	at	germany’s	Hannover	
Fair	 in	2011;	however,	the	concept	 is	now	entering	a	phase	of	
maturity.	Digital	 technologies	are	becoming	 increasingly	com-

mon	in	industrial	environments,	and	wireless	serial	communication	
is	 an	 integral	 part	 of	 that.

For	 many	 industrial	 businesses,	 the	 rise	 of	 smart	 factories	
has	 brought	 with	 it	 a	 renewed	 focus	 on	 industrial	 networking	
possibilities.	 This	 has	 meant	 a	 wealth	 of	 newer	 communications	
protocols	 and	 technologies,	 such	 as	 EtherNet/iP,	 RFiD	 and	 Blue-
tooth,	making	their	presence	felt	on	the	factory	floor.	However,	the	
fundamental	 drivers	 behind	 field-level	 communication	 remain	 the	
same	as	they	always	have	been:	 to	 reduce	the	need	 for	extensive	
cabling	of	production	applications,	to	 improve	the	effectiveness	of	

THE	ROLE	OF	
WiRELESS	
iN	MODERN	
PRODUCTiON
THE	CASE	FOR	WiRELESS	SERiAL	
iNTERFACES	iN	iNDUSTRiAL	
ENviRONMENTS

maintenance	and	to	simplify	the	control	and	monitoring	of	devices	
on	 the	 factory	 floor.

Wireless	is	 invaluable	in	any	industry	or	application	that	makes	
regular	 use	 of	 motion	 with	 communication	 cables.	 Among	 these,	
and	one	area	where	this	is	particularly	valuable,	is	parts	assembly,	
whether	that	is	in	automotive,	electronics	production	or	any	indus-
try	 where	 rotary	 tables	 and	 robotic	 systems	 are	 commonly	 used.	
These	 systems	 make	 trailing	 communications	 cables	 problematic	
for	 two	 core	 reasons:	 first,	 the	 motion	 of	 the	 systems	 means	 the	
cables	are	often	damaged	or	disconnected	during	operation,	 lead-
ing	 to	 frequent	 maintenance	 or	 replacement	 and	 higher	 operating	
expenditure	 (OPEX).	 Second,	 the	 design	 of	 many	 systems	 means	
communications	cables	run	in	close	proximity	to	high-voltage	power	
cables,	which	can	cause	interference	with	communications	signals.

Modern	 industrial	 wireless	 systems	 overcome	 the	 traditional	 problems	 with	
wireless	 and	 mark	 a	 revolutionary	 step	 forward	 over	 trailing	 cables.
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it’s	 in	 these	 areas	 that	 wireless	 communications	 devices	 offer	
a	 viable,	 cost-effective	 solution.

going wireless
Modern	wireless	communication	technology	can	be	traced	back	to	
one	man:	german	physicist	Heinrich	Hertz.	 in	 1888,	Hertz	proved	
the	 existence	 of	 radio	 waves	 —	 something	 that	 until	 that	 point	
had	 been	 merely	 theorised	 by	 James	 Clerk	 Maxwell’s	 theory	 of	
electromagnetism.

A	 century	 later,	 in	 the	 1990s,	 the	 world	 witnessed	 a	 wireless	
boom.	This	rise	came	from	increasing	cellular	communication	devel-
opments,	extensive	commercialisation	of	vital	electronic	components	
like	 MOSFETs	 and	 legal	 rulings	 that	 made	 industrial,	 scientific	
and	 medical	 (iSM)	 radiofrequency	 bands	 available	 for	 unlicensed	

use.	 The	 institute	 of	 Electrical	 and	 Electronics	 Engineers	 (iEEE)	
promptly	set	about	developing	a	new	standard	for	wireless	technol-
ogy,	 called	 iEEE	 802.11.	 The	 initial	 framework	 was	 established	 in	
1997,	 specifying	 throughput	 bit	 rates	 of	 1–2	 Mb/s	 by	 either	 using	
frequency	 hopping	 spread	 spectrum	 (FHSS)	 or	 direct-sequence	
spread	spectrum	(DSSS)	in	the	2.4	gHz	iSM	radiofrequency	band.

FHSS,	 as	 the	 name	 suggests,	 involves	 the	 transmitted	 signals	
rapidly	 hopping	 between	 different	 frequencies	 in	 a	 spectral	 band.	
The	 order	 and	 structure	 of	 the	 frequency	 changes	 is	 known	 by	
both	the	transmitter	and	receiver	device,	and	this	 is	done	to	make	
interception	 of	 signals	 and	 interference	 of	 communication	 more	
difficult.	On	the	other	hand,	DSSS	modulates	the	transmitted	signal	
with	a	pseudorandom	bit	sequence	to	make	it	wider	 in	bandwidth,	
which	 is	 descrambled	 by	 receivers.

industrial	networking	technology	also	has	its	own	illustrious	past.	
in	 the	 1960s,	 telemetry	 systems	 began	 being	 applied	 to	 industrial	
processes	 to	 provide	 monitoring	 functionality,	 which	 led	 the	 way	
to	supervisory	control	 and	data	acquisition	 (SCADA)	systems	and	
distributed	 control	 systems	 (DCSs)	 coming	 to	 the	 fore.	 These	
systems	involve	a	base	device,	which	collects	and	processes	data	
from	 a	 series	 of	 field	 devices	 connected	 with	 serial	 communica-
tion	 cabling.	 The	 main	 difference	 between	 the	 two,	 initially,	 was	
mostly	 that	 of	 user	 interface	 and	 device	 spread;	 today,	 however,	
there	 are	 many	 more	 similarities	 between	 the	 two	 system	 types.

Similarly,	the	 latter	half	of	the	20th	century	brought	automated	
systems	to	the	factory	floor,	ranging	from	pneumatic	rotary	tables	
in	 automotive	 manufacturing	 and	 conveying	 systems	 to	 Cartesian	
manipulators	and	 industrial	 robots.	These	systems	remain	staples	
of	 modern	 industrial	 settings,	 particularly	 in	 applications	 such	 as	
automotive	 sub-assembly,	 electronics	manufacturing	 and	welding.

All	 these	 systems	 —	 the	 control	 systems	 and	 the	 physical	
automated	 systems	 —	 have	 two	 things	 in	 common:	 they	 are	 tools	
for	 enhancing	 productivity	 and	 they	 must	 communicate	 data	 to	
operate	 effectively.

cables and their challenges
Cabling choices
generally	 speaking,	 there	 are	 two	 main	 types	 of	 cabling	 used	 in	
modern	 industrial	 settings:	 copper	 and	 fibre	 optic	 (FO).

Traditionally,	 copper	 cabling	 has	 been	 dominant	 in	 industry.	 it	
is	 typically	able	to	 run	to	 lengths	of	 100	m	and,	depending	on	the	
category	 of	 cabling	 used,	 allows	 for	 data	 transmission	 of	 up	 to	 1	
gb/s.	 This	 type	 of	 wiring	 has	 found	 popularity	 predominately	 due	
to	 its	 low	cost,	ease	of	 installation	and	general	reliability	with	the	
right	sheathing	and	protection,	which	makes	it	initially	an	attractive	
proposition	 for	 industrial	 manufacturers.

However,	 it	 has	 numerous	 disadvantages.	 First,	 it	 is	 limited	 in	
the	 volume	 of	 data	 flow	 that	 it	 can	 allow	 —	 something	 that	 will	
become	 increasingly	 troublesome	 as	 industry	 4.0	 technologies	
continue	 to	 develop	 and	 enter	 the	 factory	 floor.	 Second,	 it	 can	
present	a	spark	 risk	 if	damaged,	which	makes	 it	generally	unsafe	
for	 certain	 industries	 such	 as	 oil	 and	 gas.	 Finally,	 it	 is	 inherently	
susceptible	 to	 electromagnetic	 interference	 (EMi)	 from	 other	 in-
dustrial	 applications	 unless	 it	 is	 properly	 shielded	 and	 protected.

Wireless	in	automation
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FO	 cabling	 overcomes	 many	 of	 these	 problems.	 it	 boasts	 a	
data	 transmission	 speed	 of	 up	 to	 10	 gb/s	 and	 can	 be	 used	 for	
much	 longer	 runs	of	up	to	around	2	km.	Of	course,	 the	maximum	
transmission	 speed	 varies	 depending	 on	 the	 length	 of	 the	 cable	
run	—	a	2	km	run	might	only	achieve	speeds	of	approximately	100	
Mbps,	 whereas	 a	 500	 m	 run	 may	 allow	 speeds	 of	 closer	 to	 10	
gbps.	in	addition,	FO	cables	overcome	the	disadvantages	of	copper	
cabling	 in	 that	 they	 do	 not	 pose	 spark	 risks	 and	 are	 immune	 to	
EMi.	However,	 this	all	 comes	at	 a	higher	price	point	 and	 typically	
requires	specialist	 installation,	both	of	which	deter	manufacturers	
with	 a	 lot	 of	 cabling	 to	 install.

Signal interference
EMi	 is	 a	 growing	 problem	 in	 the	 modern	 industrial	 environment	
for	several	reasons.	Most	pieces	of	equipment	that	are	electrically	
powered	 will	 generate	 electromagnetic	 emissions	 under	 normal	
use	—	a	by-product	of	the	electrical	conversion	process	for	mains	
AC	 power	 and	 an	 increasing	 problem	 due	 to	 the	 advent	 of	 high-
frequency	power	supplies	and	 inverter	drives.	This	 is	why	proper	
care	 should	 be	 taken	 with	 the	 design	 of	 systems	 to	 mitigate	 the	
impact	 of	 these	 emissions	 interfering	 with	 one	 another.

Electric	motors,	which	are	understandably	common	in	industrial	
environments,	 are	 prime	 culprits	 for	 causing	 harmful	 EM	 emis-
sions	 that	 can	 radiate	 and	 interfere	 with	 nearby	 electrical	 and	
communications	 networks.	 For	 communications,	 this	 interference	
can	 mean	 data	 degradation	 and	 signal	 loss,	 which	 can	 make	 af-
fected	equipment	become	unreliable	—	not	 ideal	 for	high-value	or	
precision	 manufacturing.

Of	course,	this	problem	hasn’t	been	left	unmitigated.	EMi	filters	
are	commonly	used	in	electrical	networks	to	attenuate	EM	radiation,	
and	 copper	 cables	 are	 shielded	 to	 prevent	 interference.	However,	
the	 threat	 remains	 for	 cabled	 applications.

Similarly,	high-voltage	electrical	cables	can	affect	communications	
cables.	 Engineers	 should	 typically	 avoid	 running	 communication	
cables	parallel	to	high-voltage	power	cables,	as	the	noise	 induced	
can	 cause	 communication	 loss	 or	 component	 damage.	 yet	 this	 is	
the	case	 for	 some	 industrial	 applications	 such	as	 some	 industrial	
robotics,	 where	 wiring	 is	 confined	 to	 a	 set	 space.

High maintenance
All	 cabling	 is	 limiting	 in	 its	 application.	 it	 hinders	 the	 movement	
of	 motion	 applications,	 and	 rotary	 tables	 and	 industrial	 robotics	
commonly	 experience	 faults	 because	 of	 this.	 Rotary	 applications	
are	considered	to	be	heavy	 loads	 for	most	cables,	especially	FOs,	
because	 the	 twisting	 motion	 causes	 significant	 signal	 attenuation	
and	 can	 cause	 connection	 faults.	 Maintenance	 engineers	 are	 un-
doubtedly	 familiar	 with	 the	 frequent	 need	 to	 maintain	 or	 replace	
cabling	 in	these	cases,	and	the	cost	of	the	planned	downtime	that	
comes	 with	 it.

in	these	cases,	businesses	are	forced	to	spend	ongoing	amounts	
of	money	maintaining	and	replacing	cabling.	The	alternative	 is	 in-
vesting	 in	expensive	rotary	connectors	and	 joints,	or	extra	flexible	
cabling	that	will,	in	reality,	still	face	the	same	challenges	over	time.

Inflexible
Cabling	requires	careful	assessment	of	integration	possibilities	and	
security.	 it	can	also	be	difficult	to	modify	plant	 layouts	as	needed.	
Doing	so	often	 requires	a	great	deal	of	 reinstallation	 time,	 adding	
to	 further	downtime.	Cabling	also	 limits	the	geographical	distance	
that	 base	 and	 remote	 units	 can	 effectively	 operate	 at.

wireless worries
Wireless	 communications	 are	 not	 an	 entirely	 new	 concept	 in	 in-
dustrial	environments	and	have	risen	in	popularity	in	recent	years.	
But	 for	every	benefit,	 there	are	some	concerns	about	the	security	
and	 robustness	 of	 wireless	 communications	 systems.

Security	can	be	addressed	through	effective	transmitter-receiver	
data	 encryption,	 by	 using	 FHSS	 and	 ensuring	 a	 modest	 range	 to	
minimise	the	ability	of	external	agents	to	‘listen	in’	on	the	frequency.

Concerns	 about	 interference	 can	 be	 more	 difficult	 to	 manage	
in	 industrial	 environments,	 which	 are	 generally	 rich	 in	 electrical	
and	 electromagnetic	 noise.	 in	 a	 perfect	 world,	 the	 solution	 would	
be	 to	 use	 only	 systems	 that	 are	 designed	 and	 installed	 following	
good	 electromagnetic	 compatibility	 (EMC)	 design	 and	 installation	
practices.	Luckily,	we	can	tackle	 this	with	a	combination	of	using	
a	base	frequency	band	that	 is	outside	the	normal	noise	 frequency	
of	 industrial	settings	and	employing	FHSS	to	hop	around	that	 fre-
quency	range	to	reduce	the	chance	of	interfering	with	other	devices.

Wireless	in	automation

wireless is invAluAble in Any inDustry or 
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Traditionally,	 another	major	shortcoming	of	wireless	stand-
ards	used	in	industrial	environments	has	been	response	times.	
Latency	 is	 somewhat	 acceptable	 for	 slow-moving	 processes,	
but	fast	response	times	are	critical	for	real-time	networks	such	
as	 a	 bottling	 plant	 where	 the	 bottle,	 dispenser	 and	 cap	 need	
to	 align	 at	 very	 high	 speed.	 This	 is	 one	 reason	 why	 manufac-
turers	 have	 been	 reluctant	 to	 adopt	wireless	 technologies	 and	
have	 opted	 to	 remain	 cabled	 in.	 The	 necessary	 low-latency	
wireless	 networks	 have,	 until	 now,	 not	 been	 available,	 but	
that	 is	 changing.

modern solutions
Now	 there	 are	 industrial	 wireless	 systems	 that	 utilise	 the	 2.4	
gHz	 iSM	 frequency	 band	 and	 use	 FHSS	 across	 up	 to	 79	 chan-
nels	 in	 the	 frequency	 range,	 changing	 channel	 every	 5	 ms	 to	
avoid	 interference	with	other	 technologies	and	electrical	noise.	
Using	this	frequency	band	makes	them	ideal	for	use	in	industrial	
environments,	such	as	in	automotive	manufacturing,	where	pol-
luting	frequencies	vary	from	5	MHz	for	motor	driver	and	electric	
heaters	 up	 to	 1	 gHz	 for	 welding	 applications.

Such	 wireless	 gateways	 also	 integrate	 with	 a	 standard	 in-
dustrial	 Ethernet	 connection	 such	 as	 EtherNet/iP	 or	 Profinet.	
The	 base-station	 is	 typically	 able	 to	 wirelessly	 communicate	
and	 control	 up	 to	 127	 remote	 units	 in	 a	 range	 of	 up	 to	 10	 m.

Remote	wireless	units	can	come	in	the	form	of	modules	that	can	
be	 fitted	 onto	 analog,	 digital	 and	 pneumatic	 equipment	 to	 provide	
control	functionality	for	i/O	and	valves	via	one	iP	address,	offering	
decentralised	 point-to-multipoint	 communication.

Lower maintenance
A	good	example	of	an	application	commonly	 found	 in	the	automo-
tive	 industry	 is	 the	 use	 of	 rotary	 tables	 to	 produce	 cross	 beams.	
These	tables	are	notorious	 in	 industry	 for	being	troublesome	with	
fibre-optic	 communication	 cables.

Utilising	 a	 Wi-Fi	 solution	 the	 standard	 fibre-optic	 unit	 can	 be	
replaced	 with	 a	 Wi-Fi	 base	 station	 that	 controls	 the	 remote	 units	
directly	 within	 the	 working	 cell	 area.	 The	 remote	 wireless	 units	
can	 be	 mounted	 directly	 at	 the	 rotary	 tables,	 allowing	 operations	
to	 proceed	 with	 a	 significantly	 reduced	 need	 for	 maintenance.

Achieving OEE
Another	influencing	factor	that	drives	some	plants	to	consider	wire-
less	 is	the	company’s	measure	of	overall	equipment	effectiveness	
(OEE).	OEE	is	a	good	practice	manufacturing	metric	that	is	a	simple	
way	 of	 evaluating	 the	 performance	 of	 production	 processes,	 by	
focusing	on	 the	 losses	 in	 production	 and	 dividing	 them	 into	 three	
categories:	 availability,	 performance	 and	 quality.

An	 OEE	 analysis	 may	 show	 that	 machine	 availability	 is	 affect-
ing	 a	 plant’s	 operations.	 in	 addition	 to	 the	 time	 lost	 in	 stops	 for	
maintenance,	 the	 level	of	communication	 failure	can	be	very	high,	
which	can	happen	in	high-motion	applications	such	as	robotic	cells.

installing	 wireless	 equipment	 on	 each	 of	 the	 robots	 in	 a	 cell	
—	 eliminating	 costly	 power	 packages	 and	 cabling	 and	 associated	
problems	 —	 means	 that	 communication	 between	 the	 base	 and	
the	 wireless	 robot	 remotes	 remains	 stable	 and	 robust,	 improving	
availability	 and	 therefore	 OEE.

Cost savings
Wireless	 systems	 can	 also	 have	 a	 significant	 impact	 on	 reducing	
costs	in	industrial	environments.	For	example,	implementing	a	rotary	
table	the	integrator	has	to	solve	the	problem	of	signal	transmission	
from	 auto-switches	 to	 a	 control	 unit.

Compared	 with	 the	 cost	 of	 using	 a	 multifunctional	 rotary	
connector	 and	 a	 valve	 manifold,	 wireless	 can	 offer	 a	 more	 cost-
effective	 investment.

Futureproof
As	 industry	4.0	enters	a	period	of	maturity,	the	need	for	wireless	
technology	will	only	 increase.	The	growing	adoption	of	automated	
systems	 means	 that	 flexibility,	 availability	 and	 durability	 are	 vital	
in	 modern	 communications	 networks.

Modern	 industrial	 wireless	 systems	 overcome	 the	 traditional	
problems	with	wireless	and	mark	a	revolutionary	step	forward	over	
the	 trailing	 cables	 that	 have	 limited	 industry	 to	 date.	 By	 making	
use	of	these	systems,	industry	can	finally	begin	to	realise	the	true	
possibilities	 of	 industry	 4.0	 technologies.

SMC Australia | New Zealand
www.smcanz.com

Wireless	in	automation
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As	a	result	of	the	growing	global	population,	the	demand	for	grains,	
oils	and	vegetables	continues	to	increase	significantly.	This	in	turn	is	a	
driver	for	the	seed	market.	A	recent	industry	report1	estimates	the	value	
of	the	seed	market	to	be	US$59.71	billion	in	2018.	This	is	expected	to	
reach	US$90.37	billion	in	2024	—	a	CAgR	of	7.9%	during	the	forecast	
period	2019–2024.

To	 meet	 this	 increased	 market	 demand,	 seed	 manufacturers	
are	 leveraging	 advances	 in	 automation.	 Addressing	 the	 challenging	
automation	 and	 control	 requirements	 for	 seed	 packing	 requires	
specialist	 knowledge	 and	 flexibility	 to	 address	variations	 in	 product	
and	 packaging	 requirements.	 By	 nature,	 the	 variation	 in	 product	
and	 packaging	 requirements	 has	 restricted	 the	 level	 of	 automation	
possible	 for	seed	packing.	However,	manual	handling	 impedes	seed	
manufacturers’	production	capacity	and	their	ability	to	meet	increasing	
consumer	demands.

Asytec	 —	 a	 South	 Australian-based	 automation	 specialist	 and	
machine	builder	—	recognised	the	market	opportunity	and	undertook	
the	investment	to	develop	a	seed	packing	machine	that	meets	global	
safety	standards	and	leverages	the	latest	automation	technology,	and	
to	provide	a	turnkey	solution	for	seed	manufacturers.

Asytec	 has	 enjoyed	 a	 long-standing	 relationship	 with	 Dematec	
Automation,	 a	 Rockwell	 Automation	 Recognised	 System	 integrator,	
and	therefore	called	on	them	to	assist	with	the	electrical	and	control	
system	design	for	the	automated	seed	packer.

Today’s	seed	manufacturers	are	challenged	to	deliver	product	to	meet	
increased	consumer	demand	while	offering	the	flexibility	to	facilitate	
customised	packaging	to	meet	specific	requirements	regarding	quantity	
and	 seed	 type.	David	Hart,	 CEO	at	Dematec	Automation,	 knew	 that	
Rockwell	 Automation’s	 tightly	 integrated	 Architecture	 solution	 was	
ideal	for	this	application.

Operator	safety	is	also	of	paramount	importance	and	the	Rockwell	
Automation	 programmable	 safety	 platform	 enabled	 PLd/SiL2	 Cat	 3	
certification	to	be	achieved	without	adversely	 impacting	on	machine	
productivity.

“The	 new	 seed	 packing	 machine	 was	 designed	 to	 automatically	
pack	seeds	of	many	volumes	into	plastic	magazines,	minimising	the	
requirement	for	manual	handling.	Therefore,	the	control	and	automation	
of	the	machine	was	critical	to	its	operational	success,”	explained	Hart.

At	the	core	of	the	machine	is	an	Allen-Bradley	control	suite	from	
Rockwell	 Automation	 operating	 over	 an	 Ethernet	 network.	 Primary	
control	 is	 delivered	 by	 the	 CompactLogix	 programmable	 automation	
controller	 with	 secondary	 control	 and	 safety	 provided	 by	 Micro800	
controllers.	Flexible	motor	 control	was	delivered	by	PowerFlex	525	
variable	 speed	 drives	 with	 Safe	 Torque-off.	 The	 PowerFlex	 drives	
provided	seamless	integration	with	the	Logix	environment.

“in	addition	to	the	integration	and	safety	features	provided	by	the	
solution,	the	flexibility	of	these	products	in	the	machine	design	helped	
to	 reduce	 engineering	 time	 by	 nearly	 20%,	 which	 is	 an	 important	
consideration	in	any	OEM	application,”	explained	Tim	Bubb,	Managing	
Director,	Dematec	Automation.

Traceability	 continues	 to	 present	 a	 challenge	 to	 the	 agricultural	
industry.	Manufacturers	are	required	to	be	able	to	trace	seed	information	
back	 to	 their	 harvest	 and	 maintain	 a	 reliable	 record.	 Accuracy	 and	
traceability	of	the	variety	and	volume	of	seeds	going	into	each	magazine	
in	each	trial	batch	is	therefore	critical	to	achieving	successful	outcomes	
for	 the	 plant	 breeders.	 As	 such	 it	 is	 important	 that	 the	 integration	
between	the	system	software,	motion	control	hardware	and	external	
database	is	highly	accurate	and	reliable.

The	benefit	provided	by	the	latest	in	intelligent	software	solutions	
is	that	it	can	eliminate	the	requirement	for	manual	record	keeping.	The	
new	seed	packing	machine	utilises	FactoryTalk	view	to	help	address	
traceability	requirements.	Furthermore,	FactoryTalk	view	provides	real-
time	visibility	and	receives	data	from	a	custom	database	that	is	used	by	
plant	breeders	in	the	development	of	new	varieties.

Asytec’s	smart,	automated	seed	packer	delivers	greater	efficiency	
and	 reliability	 by	 providing	 accurate	 measurement,	 improvement	 in	
throughput	and	helping	to	eliminate	packing	errors.	The	machine	also	
has	the	capability	to	pack	seeds	up	to	five	times	faster	and	with	a	better	
standard	of	variety	randomisation:	a	key	distinguishing	feature	of	this	
machine	is	its	flexibility	to	pack	a	range	of	seed	types,	using	the	same	
equipment.

The	 collaboration	 between	 Asytec,	 Dematec	 and	 Rockwell	
Automation	has	culminated	 in	 an	 industry-leading	OEM	solution	 for	
the	seed	packing	industry.	“We	have	key	clients	looking	to	deploy	our	
seed	packers	at	locations	around	the	world,	which	means	i	need	the	
performance	reliability	of	Rockwell	Automation	technology	including	
access	 to	 their	 global	 service	 and	 support	 network,”	 said	 Brad	
Nancarrow,	Managing	Director	at	Asytec.

1.	 Reference:	 Mordor	 intelligence,	 Seed Market - Growth, Trends, 
and Forecast (2020 - 2025),	<<	https://www.mordorintelligence.
com/industry-reports/seeds-industry>>

Rockwell Automation Australia

www.rockwellautomation.com/en_au
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smart seed packing machine delivers speed 
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mAnAgeD ethernet switch
The Turck TBEN-Lx-SE-M2 rugged IP67 managed Ethernet switch offers both Gigabit and standard ports in the 

same device. IP67 switches are used directly on a machine so users can configure, manage and monitor con-

nected machines and devices remotely, outside of a control cabinet. Turck now offers a more rugged version with two 

high-speed gigabit backbone ports in addition to eight standard ports (100 Mbps).

The TBEN-Lx-SE-M2 is suitable for robust industrial environments such as for tool changes in machine tools, robot applications 

in automotive manufacturing and for use on mobile equipment. It features IP67/IP69K ratings and a wide operating temperature range 

for decentralised installation outside of the control cabinet.

Managed switches in general are a key component to any industry that uses Ethernet field protocols. Specifically the IP67 Ethernet 

switch is suitable for decentralised automation concepts commonly found in manufacturing industries. Other TBEN-Lx-SE-M2 applications 

include tool changing (allowing higher throughput in robot applications with fast start-up under 150 ms), mobile agricultural machinery 

(due to a wide voltage range of 8–30 VDC, protection against voltage peaks and UV resistance) and video streams (parallel transmis-

sion of multiple video streams with smooth and low-latency playback due to the Gigabit backbone).

The switch also offers cut-through forwarding, port-based IP address allocation, network load monitoring, NAT routing, line diagnostics, 

RSTP media redundancy and a firewall.

Turck Australia Pty Ltd

www.turck.com.au

hyDrAulic FluiD sensor
The Virtual Fluid Lab VFL sensor with IO-Link interface has been developed to provide a 

solution that can determine the remaining service life of a hydraulic filter element on the 

basis of pressure difference measurements. The sensor does this by using an internal 

algorithm to convert the filter’s pressure signal and the temperature of the fluid (which is 

read via IO-Link) into the current remaining service life of the filter element. This means 

that a signal is available that can be used for optimum planning of service work.

After the start-up phase, during which a constant remaining service life is output  

(9999 h), the actual calculated remaining service life will be provided to the IO-Link mas-

ter. This value decreases linearly as the operating hours of the filter element increase.

The fluid compatibility includes hydraulic oils, lubrication oils and HFD as well as all 

environment-friendly fluids.

The Virtual Fluid Lab is used in plants where continuous, intelligent monitoring of the 

remaining service life is needed to enable organised service and to make full use of the 

filter element’s service life. The sensor is typically installed in a filter housing.

HYDAC International

www.hydac.com.au
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4g cellulAr router
The Hirschmann OWL 4G is designed to be a suitable solution for the 

wireless connection of industrial M2M and IoT applications such as 

kiosks, industrial PCs, HMIs, traffic controllers, meters and UPS systems.

With upload speeds of up to 50 Mbps and download speeds of 

up to 150 Mbps, the router provides ample bandwidth for high data 

applications, such as CCTV or Wi-Fi hotspots. With an optional built-

in Wi-Fi module, the routers are suitable for onboard Wi-Fi transport 

applications. Additional diagnostic features also provide automatic 

monitoring of the wireless and wired connections, automatic restart 

in case of connection losses and a hardware watchdog that moni-

tors the router status, helping to maintain continuous network uptime. 

OWL 4G allows for advanced application and function customisation 

— depending on various IoT needs — with its open Linux platform.

High-speed wireless connectivity is available through 4G, LTE, HSPA+, 

UMTS, EDGE or GPRS technology. The OWL 4G family of routers is a 

solution for companies taking advantage of IIoT capabilities and offers 

specific value where high-speed wireless and reliable remote access 

are critical, despite exposure to harsh conditions. OWL 4G solutions 

are relevant for industrial sectors, including machine building, water 

and wastewater, wind and solar power and security.

Control Logic Pty Ltd

www.controllogic.com.au

eDge soFtwAre moDule
Softing Industrial has released version v1.20 of edgeConnector Sie-

mens. The software module is based on container technology and 

connects Siemens controllers with Industrial IoT applications. In addition 

to SIMATIC S7-1200 and S7-1500, the latest version also supports 

SIMATIC S7-300/400 controllers.

edgeConnector Siemens enables access to SIMATIC S7-1200 and 

S7-1500 data including optimised data blocks. Client applications have 

access to data via the interoperability standard OPC UA. The product 

can be configured locally via a built-in web interface or remotely via 

a REST interface. It seamlessly integrates with Azure IoT Edge and 

AWS IoT Greengrass and is made available via online repositories 

such as Docker Hub.

Users benefit from flexible deployment and the ease of use that 

comes with virtualisation and container technology. Process and machine 

data are made available for IoT applications without any changes to 

controller or automation network configuration. Security features, such 

as the management of access rights for individual client applications, 

are designed to increase the security of the entire solution.

Ti2 Pty Ltd

www.ti2.com.au

http://stahl.my-e-campus.com/en
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rotAry screw blowers
Kaeser Compressors has expanded its range of EBS series rotary screw blowers with the launch of the EBS 410 models, de-

signed especially with water industry applications in mind. The EBS 410 blowers offer a flow rate of 10–40 m3/min and pressure 

differentials from 0.3 to 1.1 bar, as well as a selection of motors ranging from 22 to 75 kW.

More efficient than previous models, the standard STC version is now equipped with an 

energy-saving IE4 super premium efficiency motor that further reduces energy consumption 

and therefore running costs.

The SFC (Sigma Frequency Control) version is equipped with a frequency converter and 

a synchronous reluctance motor — a slip-free design that combines the advantages of 

high-efficiency permanent-magnet motors with those of robust, service-friendly asynchronous 

motors. Due to variable speed control, the flow rate can be adjusted as required and a 

control range of 1:4 is achieved, which allows dynamic operation and optimised efficiency.

With both versions, power transmission from the motor to the air end takes place via 

loss-free and maintenance-free gearing, which results in an up to 8% improvement in spe-

cific power compared to the previous model. The complete machine achieves an isentropic 

efficiency of up to 80%. Kaeser claims to guarantees performance in accordance with the 

strict tolerances of the ISO 1217-C/E standard.

The models come in two different sizes — up to 37 and 75 kW respectively. They can also 

be installed side by side, and the 37 kW version has a footprint of only 2.2 m2.

Kaeser Compressors Australia

au.kaeser.com
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compAct electromechAnicAl ActuAtor
The Electrak MD by Thomson is a compact electromechanical actuator 

that retains all of the intelligence built into its larger counterparts. Mobile 

off-highway, material handling and factory automation applications are 

the target applications for the actuator with up to 2 kN of force, onboard 

electronics and J1939 CANbus support.

The onboard electronics is designed to enhance overall performance 

and eliminate space consumption by keeping any external equipment 

like encoders and switches within the actuator housing, while minimising 

operating costs and simplifying set-up and installation. The Electrak MD 

also features extensive automation and maintenance enablers such as 

feedback on position, J1939 CANbus communication, low-current switching 

(PLC compatibility) and end-of-stroke indication output.

Treotham Automation Pty Ltd

www.treotham.com.au

iot gAtewAy with 4–20 mA inputs
The Neuosys IGT-34C is an ARM-based IoT gateway with built-in 4–20 mA 

analog input channels. Equipped with AM3352 from Texas Instruments’ 

Sitara AM335x family, it is shipped as a ready system pre-installed with 

Debian and in compliance with common industrial certifications such as 

CE/FCC, shock and vibration. It has a power input range of 12–25 VDC 

and a wide operating temperature from -25 to 70°C.

It features one USB 2.0 port, dual 10/100 Mbps LAN ports and two COM 

ports (one RS-485, one configurable RS-232/422/485). The IGT-34C also 

integrates analog and digital ports such as four 4–20 mA current inputs. 

There are also two built-in isolated digital inputs for button/switch and six 

digital outputs for actuator or module control. Users can easily build their 

private serial automation or IIoT system.

The IGT-34C also has a mini PCIe slot and a USIM holder allowing 

it to transmit acquired data and system status via 3G, 4G or WiFi (mini 

PCIe WiFi module). There is an opening on top of the IGT-34C for users 

to mount the SMA connector of the wireless module. In terms of storage, 

the IGT-34C has dual microSDHC slots, one internal and one external. This 

design allows users to separate systems with user data and can expedite 

in OS deployment for mass production.

Backplane Systems Technology Pty Ltd

www.backplane.com.au

http://www.pressureandsafetysystems.com.au
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it	 seems	 everyone	 these	 days	 is	 talking	 about	 OPC	 UA	 and	
time-sensitive	 networking	 (TSN).	 For	 many	 machine	 builders	
and	plant	operators,	however,	it	remains	unclear	what	specific	
advantages	 stand	 to	 be	 gained	 from	 using	 these	 technologies	

in	 their	 own	 equipment	 and	 facilities.
To	 shed	 some	 light	 on	 the	 matter,	 the	 sections	 below	 will	 an-

swer	 some	 of	 the	 most	 important	 questions	 about	 OPC	 UA	 over	
TSN	 and	 its	 role	 in	 the	 future	 of	 industrial	 ioT	 communication.

connectivity and the industrial iot
Why is OPC UA over TSN necessary?
OPC	 UA	 over	 TSN	 is	 supported	 by	 all	 major	 automation	 suppli-
ers1.	 it	ensures	vendor-independent	interoperability	for	all	relevant	
industrial	 use	 cases,	 today	 and	 tomorrow.

OPC	 UA	 over	 TSN	 enables	 secure-by-design	 modular	 machine	
concepts	 and	 flexible	 production	 architectures	 on	 the	 shop	 floor.	
These	 will	 help	 users	 streamline	 their	 machines	 and	 plants	 for	
economical	batch-size-one	production.	Additionally,	it	offers	secure	
insight	 into	 manufacturing	 processes	 for	 ongoing	 performance	

optimisations	 and	 predictive	 maintenance	 —	 without	 disturbing	
machine	 operations.

Since	 it	 is	 100%	 open,	 and	 significantly	 faster	 and	 secure,	 it	
can	 increase	 a	 plant’s	 ability	 to	 innovate,	 maximise	 OEE,	 lower	
TCO	 and	 streamline	 commissioning	 and	 maintenance.

Why do I need OPC UA in the first place?
Today's	proprietary	fieldbus	systems	communicate	using	 raw	data	
—	 just	 zeros	 and	ones.	Without	 the	 corresponding	 tables,	 devices	
on	the	network	don’t	know	how	to	 interpret	that	data.	That	makes	
it	 impossible	 to	 achieve	 the	 kind	 of	 seamless	 communication	 re-
quired	 for	 the	 iioT.

With	its	information	model,	OPC	UA	enriches	the	raw	data	with	
semantic	 descriptions.	 These	give	 it	 context	 and	meaning,	 so	 any	
device	 or	 person	 that	 receives	 the	 information	 can	 correctly	 in-
terpret	 it	 without	 any	 further	 explanation.	 it	 also	 offers	 so-called	
methods	 that	 enable	 direct	 interaction	 with	 assets.	 Machines	 can	
query	each	other	to	find	out	what	kind	of	services,	 interfaces	and	
capabilities	 they	 provide	 —	 which	 enables	 them	 to	 interact	 more	
efficiently	 and	 autonomously.

FREQUENTLy	ASKED	
QUESTiONS	ABOUT	
OPC	UA	OvER	TSN
Stefan Bina, Networking Specialist, B&R Industrial Automation

The	 benefits	 to	 automation	 of	 the	 latest	 standardisation	 efforts.
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information	on	the	OPC	UA	information	model	and	why	we	need	
semantics	 can	 be	 found	 at	 the	 OPC	 Foundation	 website2.

Why is it necessary to combine OPC UA with TSN?
TSN’s	determinism	allows	machine-to-machine	OPC	UA	communi-
cation	 to	 better	 synchronise	 a	 multi-vendor	 plant	 floor.	 The	 same	
holds	 true	 for	 device-level	 communication	 within	 the	 machines	
themselves.

OPC	UA	provides	a	standardised	way	to	structure	data.	 it	adds	
semantics	for	any	kind	of	asset	and	provides	it	in	a	secure	manner.	
TSN	is	the	infrastructure,	the	highway	that	OPC	UA	drives	on	in	a	
deterministic	way.	Without	the	interoperability	provided	by	OPC	UA	
over	 TSN,	 these	 multi-vendor	 communications	 would	 have	 to	 be	
hard-coded	—	adding	exorbitant	development	costs	and	cancelling	
out	any	gains	in	flexibility.	On	top	of	that,	OPC	UA	over	TSN	guar-
antees	 continuous	 insight	 without	 disturbing	 machine	 operations.

What role does OPC UA over TSN play in IIoT 
applications?
industrial	 ioT	 applications	 are	 data	 driven	 —	 information	 is	 their	
lifeblood.	OPC	UA	over	TSN	adds	a	vast	array	of	sensors,	actuators	

and	 other	 automation	 devices	 to	 the	 available	 pool	 of	 information	
by	extending	the	semantic	self-description	of	the	OPC	UA	informa-
tion	 model	 down	 to	 the	 field	 level.	 The	 industrial	 ioT	 promises	 us	
an	 ability	 to	 design	 efficient	 and	 effective	 production	 processes	
that	 are	 at	 the	 same	 time	 cheaper	 and	 easier	 to	 commission	 and	
maintain.	 it	 also	 promises	 to	 allow	 profitable	 mass	 customisation	
of	 products.

To	achieve	these	aspirations,	today’s	production	 lines	will	need	
to	be	transformed	into	flexible	production	units	that	allow	continu-
ous	 insight	 into	 their	 internal	 workings.	 This	 insight,	 combined	
with	 clever	 algorithms	—	even	 artificial	 intelligence	—	will	 be	 the	
fuel	 that	 powers	 ongoing	 performance	 optimisations	 and	 predic-
tive	 maintenance.

interoperability
Why the sudden importance of network 
interoperability after twenty-plus years without it?
it	 is	 true	 that	 we	 have	 gotten	 this	 far	 without	 it.	 yet,	 to	 take	 au-
tomation	 to	 the	 next	 level	 —	 with	 ready	 exchange	 of	 information,	
digitalisation	 of	 manufacturing	 and	 the	 rise	 of	 the	 smart	 factory	
and	 autonomous	 operations	 —	 interoperability	 is	 an	 essential	
stepping	 stone.

interoperability	brings	added	speed,	flexibility	and	cost-efficiency,	
without	 which	 it	 is	 impossible	 to	 implement	 the	 advanced	 data	
acquisition,	 analysis	 and	 optimisation	 required	 for	 the	 iioT.

How do you provide interoperability all the way from 
the sensor to the cloud?
As	a	framework	for	thinking	about	communication	systems,	the	OSi	
reference	model	divides	them	into	seven	conceptual	layers	—	from	
the	 connectors	 and	 cables	 up	 to	 the	 user	 interface.

To	 ensure	 seamless	 interoperability	 on	 a	 network,	 you	 need	
interoperability	 on	 all	 seven	 of	 these	 layers.	 OPC	 UA	 delivers	
secure	 information	 interoperability	 on	 layers	 5	 through	 7,	 allow-
ing	 secure	 vertical	 communication	 from	 the	 sensor	 to	 the	 cloud.	
interoperability	 on	 layers	 3	 and	 4	 is	 ensured	 through	 common	 iT	
standards.	 Layer	 1	 is	 covered	 by	 the	 Ethernet	 standard.

As	 the	 final	 piece	 in	 the	 puzzle,	 TSN	 brings	 interoperability	 to	
Layer	 2,	 the	 data	 link	 layer.	 This	 makes	 it	 possible	 to	 use	 OPC	
UA	for	precise	real-time	applications	in	converged	OT/iT	networks	
with	 unprecedented	 performance.

ecosystem and standardisation
Who is responsible for standardisation of OPC UA 
over TSN?
OPC	UA	 itself	 is	developed	and	standardised	by	the	OPC	Founda-
tion.	 The	 TSN	 standards	 are	 the	 responsibility	 of	 the	 iEEE	 802.1	
working	group.	To	ensure	a	cohesive,	open	approach	to	implemen-
tation	 of	 OPC	 UA	 together	 with	 TSN	 and	 associated	 application	
profiles,	 the	 OPC	 Foundation	 has	 launched	 the	 new	 Field	 Level	
Communications	 initiative.

The	 technology	 will	 bring	 vendor-independent,	 end-to-end	 in-
teroperability	into	field-level	devices	used	in	all	areas	of	industrial	
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automation.	integrating	field	devices	and	the	shop	floor	will	further	
solidify	 the	 OPC	 Foundation’s	 role	 as	 the	 driver	 for	 a	 worldwide	
industrial	interoperability	standard.	Standardisation	efforts	for	unified	
functionality	currently	 taking	place	at	 the	OPC	Foundation	 include	
i/O,	 motion	 and	 safety	 applications.

The	 OPC	 Foundation’s	 steering	 committee	 for	 field-level	 com-
munications	consists	 of	24	 leading	 technology	providers	 from	the	
automation	industry,	including	ABB,	Beckhoff,	Bosch-Rexroth,	B&R,	
Cisco,	Hilscher,	Hirschmann,	Huawei,	intel,	Kalycito,	KUKA,	Mitsubishi	
Electric,	Molex,	Omron,	Phoenix	Contact,	Pilz,	Rockwell	Automation,	
Schneider	 Electric,	 Siemens,	 TTTech,	 Wago	 and	 yokogawa.	 More	
companies	are	 joining	all	the	time,	with	recent	additions	 including	
Moxa	 and	 Murr	 Elektronik.

How do I benefit from TSN being part of the IEEE 
802.1 standard?
Real-time	 communication	 is	 critical	 for	 industrial	 automation	 ca-
pabilities	 such	 as	 device-level	 control,	 motion	 control,	 machine	
vision	 and	 machine-to-machine	 (controller-to-controller)	 control.	
yet,	 standard	 Ethernet	 was	 never	 designed	 to	 be	 a	 deterministic	
network,	 so	 proprietary	 fieldbus	 systems	 each	 implemented	 their	
own	 mechanisms	 to	 achieve	 deterministic	 behaviour.	 TSN	 now	
extends	 iEEE	 802	 Ethernet	 to	 include	 real-time	 communication,	
providing	 a	 unified	 standard	 that	 meets	 the	 requirements	 of	 in-
dustrial	 automation.

TSN	 also	 enables	 the	 possibility	 of	 converged	 networks,	 al-
lowing	 the	 same	 network	 to	 manage	 both	 non-deterministic	 iT	
communications	 and	 deterministic	 OT	 communications,	 such	 as	
machine	 control	 and	 safety.	 in	 the	 future,	 the	 TSN	 standard	 will	
be	 a	 standard	 feature	 of	 mainstream	 Ethernet	 chips.

More	 information	on	the	 iEEE	standards	can	be	 found	on	Wiki-
pedia3	 and	 the	 iEEE	 website4.

performance
What kind of performance can I expect from OPC UA 
over TSN?
The	technology	is	capable	of	addressing	more	than	10,000	network	
nodes,	 scalable	 from	 10	 Mbps	 to	 10	 gbps	 and	 beyond.	 Testing	
conducted	by	B&R	achieved	cycle	 times	below	50	µs	with	a	 jitter	
of	 less	than	±100	ns	in	a	network	of	200	remote	i/O	bus	couplers	
totalling	10,000	i/O	points.	This	is	consistent	with	claims	that	OPC	
UA	 over	 TSN	 is	 “18	 times	 faster	 than	 today’s	 fastest	 solution”.

This	 level	of	performance	makes	proprietary	fieldbus	networks	
obsolete.	OPC	UA	over	TSN	allows	high-performance	motion	control	
traffic	and	bandwidth-intensive	 iT	traffic	on	a	single	cable	without	
interference	 between	 them.

cybersecurity and migration
Will OPC UA over TSN help integrate factory and 
machine networks with our IT requirements?
OPC	UA	was	designed	 to	 communicate	with	 iT	 systems.	OPC	UA	
over	 TSN	 will	 enable	 you	 to	 converge	 OT	 and	 iT	 networks	 with-
out	 disturbing	machine	operations.	 This	 is	 thanks	 to	TSN	and	 the	
use	 of	 OPC	 UA	 security	 mechanisms	 familiar	 to	 iT	 departments	
today,	 including	 user	 authentication	 and	 authorisation,	 encryption	
and	 certificate	 handling.

My plant is standardised on an existing fieldbus: is 
there any advantage to switching?
The	main	advantages	are	openness,	consistent	semantics,	security	
and	performance.	The	performance	aspects	include	high	bandwidth	
and	 guaranteed	 real-time	 communication.

Whereas	 a	 machine	 builder	 would	 otherwise	 need	 to	 support	
every	 major	 fieldbus	 over	 TSN,	 the	 combination	 of	 OPC	 UA	 with	
TSN	 mechanisms	 for	 real-time	 field-level	 communication	 gives	 a	
single	vendor-agnostic	network	and	protocol	 all	 the	way	 from	the	
sensor	 to	 the	 cloud.

An	 end	 user	 may	 be	 concerned	 with	 converged	 networks,	 for	
example,	 and	 need	 the	 ability	 to	 use	 OPC	 UA	 to	 connect	 to	 the	
cloud	 over	 MQTT.	 Cloud,	 ERP	 and	 DCS	 platforms	 today	 support	
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an	OPC	UA	connector,	simplifying	communication.	Regardless	of	
the	 manufacturer	 of	 a	 machine,	 OPC	 UA	 companion	 specifica-
tions	 allow	 the	machines	 to	 describe	 themselves	 in	 a	 consistent	
manner,	with	standardised	semantics.	The	vDMA	robot	companion	
specification,	 for	 example,	 provides	 a	 standardised	 information	
model	 which	 is	 capable	 of	 presenting	 all	 robot-related	 informa-
tion	 and	 functionality	 regardless	 of	 manufacturer	 or	 location	 in	
a	 uniform	 manner.

The	 ARC	 Advisory	 group	 has	 published	 an	 informative	 brief	
on	 the	 subject5.

How well will OPC UA over TSN be supported by 
the automation suppliers?
The	 OPC	 Foundation	 has	 a	 good	 track	 record	 of	 its	 members	
supporting	 OPC	 UA.	 This	 is	 one	 of	 the	 reasons	 OPC	 Foundation	
was	 chosen	 by	 the	 participating	 suppliers	 to	 develop	 OPC	 UA	
for	 deterministic	 communication	 using	 TSN.	 Those	 24	 member	
companies	 share	 a	 common	 vision	 and	 participate	 in	 a	 steering	
committee	for	the	Field	Level	Communications	initiative,	dedicated	
to	extending	OPC	UA	for	 field-level	communication	over	TSN	for	
seamless	 OPC	 UA	 communication	 from	 sensor	 to	 cloud.

With	 their	 clear	 position	 in	 support	 of	 that	 vision,	 it	 can	 be	
expected	 that	 all	24	companies	will	 release	automation	products	
with	OPC	UA	over	TSN	 in	 the	upcoming	years	—	the	 first	 set	 to	
arrive	 in	 2020.	 This	 enormous	 momentum	 will	 convince	 other	
vendors	 and	 integrators	 to	 follow	 the	 market	 trend	 of	 a	 unified	
communication	 solution	 and	 contribute	 to	 the	 largest	 ecosystem	
of	 connected	 industrial	 automation	 solutions	 in	 history.

What topologies does OPC UA over TSN support?
The	 topologies	 commonly	 used	 in	 industrial	 networks	 are	 all	 sup-
ported	 —	 including	 line,	 star,	 tree	 and	 ring.	 TSN	 includes	 a	 standard	
mechanism	 for	 seamless,	 real-time	 redundancy	 implemented	 through	
cable	 redundancy,	 ring	or	mesh	topologies.

How do I configure my OPC UA over TSN network 
installation?
The	supplier’s	development	suite	will	provide	everything	necessary	to	
make	configuration	simple	and	automated.	For	those	who	choose	not	
to	use	the	supplier’s	tools,	the	necessary	configuration	interfaces	are	
open	standards,	and	additional	third-party	network	tools	are	available.

Can TSN and non-TSN OPC UA or normal IP devices be 
used in the same network?
yes,	 because	 TSN	 is	 an	 evolution	 of	 standard	 Ethernet.	 TSN	 simply	
enhances	standard	Ethernet	with	 real-time	capabilities,	 so	 it	 is	pos-
sible	 to	have	standard	Ethernet	devices	and	TSN	devices	present	 in	
the	 same	network.

Standard	Ethernet	devices	would	not	need	any	interface	or	gateway	
to	 connect	 to	 a	 TSN	 network.	 However,	 only	 TSN-capable	 devices	
will	 be	 able	 to	 communicate	 in	 real	 time.

tsn in combination with existing fieldbuses
What about running existing fieldbus protocols over 
TSN?
The	 legacy	 fieldbus	 protocols	 would	 share	 a	 common	 TSN	 network,	
but	the	devices	would	not	be	interoperable	as	OPC	UA	devices	would	
be.	 These	 protocols	 also	 lack	 the	 semantics	 and	 methods	 that	 OPC	
UA	 provides.	 OPC	 UA	 has	 built-in	 security	 and	 is	 recognised	 an	
international	 standard	 for	 communication	 from	 sensor	 to	 cloud	 with	
new	developments	being	added	all	 the	 time.

The	 key	 difference	 is	 system	 interoperability:	 without	 it,	 you	 are	
locked	 into	 one	 vendor	 and	 one	 automation	 solution,	 with	 no	 ability	
to	communicate	or	synchronise	with	other	systems.	in	a	multi-vendor	
plant,	 this	means	you	are	unable	 to	secure	your	communication	and	
implement	 advanced	 functionality	 such	 as	 condition	 monitoring,	 line	
balancing,	predictive	maintenance,	machine	optimisation	and	plug-and-
produce	start-up	and	maintenance.	As	a	machine	builder,	this	means	
you	are	limited	to	the	level	of	innovation	offered	by	your	chosen	vendor.

References
1.	 OPC	 Foundation	 2018,	 Major Automation Industry Players join 

OPC UA including TSN initiative,	 <<https://opcfoundation.org/
news/press-releases/major-automation-industry-players-join-
opc-ua-including-tsn-initiative>>

2.	 Pessemier	 W	 2015,	 Why Semantics Matter,	 OPC	 Foundation,	
<<https://opcconnect.opcfoundation.org/2015/12/why-semantics-
matter>>

3.	 Wikipedia,	Time-Sensitive Networking,	<<https://en.wikipedia.org/
wiki/Time-Sensitive_Networking>>

4.	 iEEE	2020,	IEC/IEEE 60802 TSN Profile for Industrial Automation,	
<<https://1.ieee802.org/tsn/iec-ieee-60802>>

5.	 Humphrey	D	2019,	How OPC UA and TSN Are Driving the Creation 
of a Universal Industrial Network,	ARC	Advisory	group,	<<https://
www.arcweb.com/blog/how-opc-ua-tsn-driving-creation-univer-
sal-industrial-network>>

B&R Industrial Automation GmbH
https://www.br-automation.com/en/

Future	networking

©
 S

to
ck

.A
do

be
.c

om
/a

u/
xi

ao
lia

ng
ge

 



32   This	issue	is	sponsored	by	—	yokogawa Australia	—	www.yokogawa.com/au

MOviNg	FROM	THE	LAB	TO	THE	PROCESS

A	fundamental	shift	is	occurring	in	heavy	industry,	with	a	focus	
on	 bringing	 lab	 data	 into	 the	 process,	 incorporating	 real-time	
information	and	online	measurement.	As	ore	grades	decline	and	
extraction	becomes	increasingly	difficult,	continuous	processing	
optimisation	 becomes	 not	 only	 a	 ‘nice	 to	 have’,	 but	 a	 ‘must	
have’	 for	operations	 to	become	profitable,	 particularly	with	 the	
current	 challenging	 global	 situation.

With	various	 innovations	such	as	digital	twins,	Ai	and	other	
industry	 4.0	 tools	 for	 the	 optimisation	 of	 processes	 available,	
there	 is	 a	 plethora	 of	 cutting-edge	 systems	 that	 can	 optimise	
operations	beyond	anything	we	have	witnessed	before.	it	makes	
sense	that	with	faster,	more	detailed	information	about	the	pro-
cess,	 coupled	 with	 raw	 material	 feed	 characteristics	 available	
in	 real	 time,	 effective	 automation	 can	 be	 implemented.

We	have	seen	a	small	number	of	mining	or	oil	and	gas	sites	
embrace	 this	 mind-shift	 transformation	 and	 generate	 excellent	
ROi	on	their	initial	investment.	These	novel	optimisation	systems	
are	very	effective	when	 implemented	correctly;	however,	there	
is	 a	 catch:	 these	 are	 only	 value	 multiplier	 systems	 and	 can	
only	 deliver	 value	 if	 there	 is	 informative	 and	 integral	 baseline	
process	 data.	 Without	 accurate	 and	 reliable	 lab	 data,	 most	 op-
erators	 would	 agree	 it	 would	 be	 like	 running	 blind	 —	 it’s	 only	
a	 matter	 of	 time	 before	 you	 run	 into	 something.

innovative	 instrumentation	 businesses	 have	 identified	 this	
gap	 in	the	market	and	 invested	a	significant	proportion	of	R&D	
expenditure	 into	 bringing	 additional	 quality	 parameters	 to	 be	
available	 in	 real	 time	 for	 operators.	 These	 days,	 instrumenta-
tion	suppliers	have	managed	to	gain	additional	process-related	
data	from	existing	devices;	for	example,	a	Coriolis	meter	when	
first	 manufactured	 in	 the	 1970s	 could	 only	 determine	 mass	
flow.	Now,	there	are	some	models	that	can	determine	physical	
fluid	 properties	 in	 addition	 to	 mass	 flow,	 such	 as	 viscosity,	
density,	 temperature,	concentration,	volume	flow,	pipe	build-up	
and	abrasion/corrosion.	Not	you	can	now	get	several	variables	
from	 a	 single	 instrument.	 This	 additional	 information,	 coupled	
with	 big	 data	 analytics,	 can	 bring	 huge	 value	 to	 previously	
optimised	 processes.

in	 addition	 to	 an	 expansion	 of	 information	 available	 from	
traditional	 instrumentation,	 there	 are	 also	 new	 types	 of	 inline	
instruments	 available	 on	 the	 market	 to	 deliver	 critical	 process	
insights	 that	 would	 normally	 be	 derived	 from	 lab	 testing.	 This	
family	 of	 instrumentation	 includes	 gas	 analysers	 for	 industrial	
processes	(particularly	the	oil	and	gas	industry),	liquid	analytical	
devices	and	other	field	quality	measurement	devices	that	really	
bring	 lab	 capability	 into	 the	 heavy	 industrial	 environment.	 Not	
only	do	these	novel	instruments	minimise	complexity	and	reduce	
capital	 cost	 in	 gaining	 information	 from	 the	 process,	 but	 they	
can	also	deliver	additional	process	information	in	real	time	—	a	
real	 game	 changer	 for	 process	 optimisation.

Traditionally	 lab	 measurements	 have	 had	 the	 disadvantage	
of	 being	 slow	 and	 unreliable	 (transportation	 of	 samples,	 time	
taken	to	analyse	sample	and	then	manual	data	entry	into	control	
system).	 Continuing	 with	 these	 lab	 measurements	 continues	
to	 expose	operations	 to	 unnecessary	hazards,	with	 lab	 techni-
cians	being	in	the	field	conducting	manual	handling	of	samples,	

analysing	 samples	 that	 could	 involve	 high	 temperatures	 and	
harsh	chemicals.	Elimination	of	 these	hazards	and	a	 reduction	
of	labour	costs	by	implementing	instrumentation	have	delivered	
operations	 tangible	 benefits	 while	 conducting	 brownfield	 and	
greenfield	 projects.

The	untapped	value	from	optimising	processes	with	additional	
online	data	previously	only	available	from	the	 lab	 is	enormous.	
On	one	iron	ore	site,	a	great	example	of	this	was	the	utilisation	
of	new,	reliable	technology	such	as	an	online	moisture	sensor.	
Mines	 normally	 sell	 their	 final	 ore	 product	 to	 customers	 at	 a	
specific	moisture,	with	contract	penalties	 imposed	 for	all	ship-
ments	above	the	quality	parameters	for	moisture.	if	the	operation	
delivers	final	ore	product	significantly	below	the	quality	moisture	
specification,	 the	 operation	 could	 miss	 out	 on	 that	 proportion	
of	 revenue.	 For	 example,	 the	 ore	 has	 a	 higher	 moisture	 limit	
of	 9%,	 and	 in	 order	 to	 stay	 under	 the	 limit,	 typical	 shipments	
are	exported	at	around	7%	moisture.	A	1%	increase	of	moisture	
in	 the	 final	 product	 would	 not	 trigger	 any	 penalties	 from	 the	
customer;	however,	 it	would	 increase	revenue	by	0.7%.	For	an	
operation	 producing	 10	 Mtpa,	 that	 translates	 into	 a	 large	 rev-
enue	 increase	 (in	 this	 example,	 over	 $8	 million).	 This	 revenue	
increase	 stems	 from	 an	 improvement	 of	 online	 measurement	
being	 incorporated	 into	 the	 process	 control	 philosophy	 of	 the	
processing	 plant.

Bringing	 process	 data	 into	 your	 operation	 can	 bring	 your	
site	into	a	safer,	more	profitable	and	efficient	future	—	a	direc-
tion	 that	 all	 shareholders	 would	 like	 to	 see	 their	 assets	 move	
towards.	 These	 online	 instruments	 are	 a	 catalyst	 for	 effective	
Ai	 and	 other	 digital	 tools	 to	 really	 bring	value	 to	 operations.

Taylor McKertich is the Industry 
Manager for Mining, Metals, Oil 
and Gas with Endress+Hauser 
Australia. He has extensive ex-
perience in the mining process-
ing sector, focusing on process 
improvement, digitalisation, inno-
vation, operational excellence and 
engineering process improvement 
solutions.
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Additive	 manufacturing	 is	 currently	 one	 of	 the	 most	 significant	
trends	in	industry.	Now	a	team	from	the	Fraunhofer	institute	for	
Ceramic	 Technologies	 and	 Systems	 iKTS	 has	 developed	 a	 Multi	
Material	 Jetting	 system	 that	 allows	 different	 materials	 to	 be	
combined	into	a	single	additively	manufactured	part.	This	makes	it	
possible	to	create	products	with	combined	properties	or	functions.	
The	new	system	can	be	used	with	particularly	high-performance	
materials	such	as	ceramics	and	metal.

Additive	manufacturing	technologies	such	as	3D	printing	involve	
building	up	a	desired	product	layer	by	layer	instead	of	producing	
it	 from	 a	 single	 piece.	 This	 enables	 high-precision,	 custom	
manufacturing	 with	 precisely	 defined	 product	 characteristics	 —	
and	the	technology	is	continuously	being	improved.	Although	the	
early	years	of	additive	manufacturing	were	dominated	by	polymers,	
this	expanded	some	time	ago	to	include	metals	and	ceramic-based	
materials.

Fraunhofer	 iKTS	 has	 now	 taken	 another	 major	 step	 forward.	
Researchers	 have	 developed	 a	 system	 that	 enables	 additive	
manufacturing	 of	 multi-material	 parts	 based	 on	 thermoplastic	
binder	 systems.	 Known	 as	 Multi	 Material	 Jetting,	 or	 MMJ,	 this	
process	combines	different	materials	and	their	various	different	
properties	into	a	single	product.

“Right	 now,	we	can	process	up	 to	 four	 different	materials	 at	
a	time,”	said	Uwe	Scheithauer,	a	researcher	at	Fraunhofer	iKTS.	
This	opens	the	door	to	a	diverse	range	of	applications,	allowing	
companies	to	produce	highly	integrated	multifunctional	components	
with	individually	defined	properties.

The	new	system	 fabricates	parts	 in	a	continuous	process.	 in	
the	 first	step,	the	ceramic	or	metal	powder	 from	which	the	part	
will	 be	 made	 is	 distributed	 homogenously	 in	 a	 thermoplastic	
binder	 substance.	 The	 slurries	 produced	 in	 this	way	 are	 loaded	
into	 micro-dosing	 systems	 (MDS)	 in	 order	 to	 commence	 the	
actual	 manufacturing	 process.	 These	 slurries	 are	 melted	 in	 the	
MDS	at	a	temperature	of	around	100°C,	creating	a	substance	that	
can	be	released	in	very	small	droplets.	The	iKTS	researchers	also	
developed	 a	 corresponding	 software	 program	 to	 ensure	 precise	
positioning	of	the	droplets	during	manufacturing.

The	 micro-dosing	 systems	 operate	 in	 a	 high-precision,	
computer-controlled	process,	depositing	the	droplets	one	by	one	
in	 exactly	 the	 right	 spot.	 This	 gradually	 builds	 up	 the	 part	 drop	
by	drop	at	rates	of	up	to	60	mm	and	1000	drops	per	second.	The	
system	works	 with	 droplet	 sizes	 of	 between	300	 and	 1000	µm,	
creating	 deposited	 layers	 with	 heights	 of	 between	 100	 and	 200	
µm.	The	maximum	size	of	parts	that	can	currently	be	manufactured	
is	20	x	20	x	18	cm.

“The	critical	factor	here	is	the	custom	dosing	of	the	metal	or	
ceramic	slurries,”	Scheithauer	said.	 “getting	 the	dosing	 right	 is	
key	 to	 ensuring	 that	 the	 additively	 manufactured	 final	 product	
takes	on	the	required	properties	and	functions	during	subsequent	

sintering	 in	 the	 furnace,	 including	 properties	 such	 as	 strength,	
thermal	conductivity	and	electrical	conductivity.”

The	new	iKTS	system	can	be	used	to	make	highly	complex	parts	
such	as	the	ignition	system	in	a	satellite	propulsion	engine	made	of	
ceramics.	Satellite	engine	combustion	chambers	reach	extremely	high	
temperatures,	so	the	ability	of	ceramics	to	withstand	heat	makes	them	
an	ideal	choice	of	material.	MMJ	can	be	used	to	produce	an	ignition	
system	that	is	directly	integrated	within	the	engine.	This	ignition	system	
combines	 electrically	 conductive	 and	 insulating	 areas	 in	 a	 single,	
extremely	robust	component.	in	this	case,	the	MMJ	process	requires	
three	 dosing	 systems:	 one	 for	 a	 support	 material	 that	 disintegrates	
during	 heat	 treatment	 in	 the	 furnace,	 a	 second	 for	 the	 electrically	
conductive	 component	 and	 a	 third	 for	 the	 electrically	 insulating	
component.	 MMJ	 also	 has	 plenty	 of	 conceivable	 applications	 in	 the	
consumer	products	market	—	for	example,	a	two-tone	ceramic	watch	
bezel	made	for	an	individual	customer	as	a	one-off	item.

Thanks	to	its	high	precision	and	flexibility,	the	MMJ	system	is	suitable	
for	more	than	just	manufacturing	multifunctional	components.

“We	could	also	use	it	to	make	blanks	for	carbide	parts,	for	example,”	
Scheithauer	said.	“Thanks	to	the	tremendous	precision	of	the	dosing	
systems,	the	contours	of	the	blanks	would	already	be	very	close	to	those	
of	the	end	product.	They	would	therefore	require	very	little	subsequent	
grinding	as	compared	to	conventional	methods.	That’s	a	big	advantage	
when	you	are	working	with	carbide.”

The	project	at	Fraunhofer	iKTS	has	demonstrated	that	the	technology	
also	 works	 in	 practice	 and	 is	 scalable.	 The	 next	 step	 is	 to	validate	
the	technology	for	industrial	use.	As	well	as	supplying	the	hardware,	
Fraunhofer	 iKTS	 can	 also	 help	 industrial	 customers	 develop	 the	
materials	and	software	required	for	process	monitoring	and	automation.	
Customers	can	therefore	get	everything	from	a	single	source,	all	tailored	
to	their	specific	requirements.

Fraunhofer Institute for Ceramic Technologies and Systems IKTS

https://www.ikts.fraunhofer.de/en.html

Additive manufacturing of 
multifunctional parts
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Total Engineered Control, 
Shut-off and Over-Pressure 
Protection Devices

1300 658 701
sales@powerflo.com.au
www.powerflo.com.au

SEVERE APPLICATIONS REQUIRE SERIOUS SOLUTIONS.
THEY DEMAND SERIOUS ATTENTION FOR RELIABLE LONG TERM SERVICE

LOOK NO FURTHER, OUR LOCAL TEAM ARE VERY EXPERIENCED IN THE SIZING, SPECIFICATION AND APPLICATION 
OF CONTROL VALVES FOR CRITICAL SERVICE AND,

THROUGH OUR CHANNEL PARTNER RELATIONSHIP WITH BAKER HUGHES, WE ENGINEER THEM RIGHT. 

HELL, WE EVEN BUILD AND TEST THEM IN AUSTRALIA!

Please feel free to call us, we are happy to be ‘your’ Engineer, with experienced people across the land. 

We are an 100% AUSTRALIAN OWNED COMPANY.

http://www.powerflo.com.au
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rs-232 Device server
The ICP DAS tDS-732i tiny device 

server is a serial-to-Ethernet device 

server that is designed to add Ether-

net and internet connectivity to any 

RS-232 device, and to eliminate the 

cable length limitation of legacy serial 

communication technology.

By using the VxComm driver/utility, 

the built-in COM port of the tDS-732i can be virtualised to a standard PC COM port in 

Windows. Most serial devices do not have network ports; tDS-732i allows those devices 

to connect to the network. Therefore, users can transparently access or monitor serial 

devices over Ethernet without software modification.

The product offers true IEEE 802.3af-compliant (classification, Class 1) Power over 

Ethernet (PoE) functionality using a standard category 5 Ethernet cable to receive power 

from a PoE switch. It also accept power input from a DC adapter. The tiny device server 

adds 3000 VDC isolation and ±4 kV ESD protection that diverts potentially damaging 

charge away from sensitive circuits to protect connected modules and equipment.

ICP Electronics Australia Pty Ltd

www.icp-australia.com.au

eDge controller soFtwAre 
upDAte
Red Lion has released version 3.2 of its 

Crimson software to complement its FlexEdge 

platform, which includes the DA50 and DA70. 

This fusion technology enables a single 

FlexEdge controller to provide advanced 

networking, security and automation. By 

integrating information technology and op-

erational technology, FlexEdge is designed 

to help reduce costs, improve data security 

and increase productivity.

As part of the update, advanced network 

capabilities including routing, VLAN support, 

VPN client/server and certificate management 

features have been added. In addition, the 

symbol library and primitives have expanded 

for creative interface design such as anti-

aliased rendering.

Users can securely monitor and control 

applications from a remote location using the 

Crimson 3.2 enhanced web server, with its 

mobile responsive design, a full-screen display 

option ideal for tablet or mobile display, HTTPS 

operation with the provision of certificates, 

HTTP redirect, CSS and JavaScript support. 

In addition, Crimson 3.2 now also supports a 

system-based web server for real-time system 

configuration and management.

Support for over 300 protocols, including 

Modbus RTU, TCP/IP, EtherNet/IP, Emerson 

ROC, and both DNP3 serial and Ethernet 

communications, is also available.

Control Logic Pty Ltd

www.controllogic.com.au

mobile bAg Dump 
stAtion
The latest mobile bag dump 

station from Flexicon Corpora-

tion incorporates a flexible screw 

conveyor and bag compactor 

and allows bulk material transfer 

from handheld sacks, pails and 

boxes into elevated process 

equipment and storage vessels 

throughout the plant.

Mounted on a mobile frame 

with locking castors and fold-

down step, the dust-free system features a bag disposal chute through the sidewall of the 

hopper hood, allowing the operator to pass empty bags directly into the bag compactor. 

Dust generated from bag dumping, empty bag pass-through and bag compaction is drawn 

away from the operator, onto the system’s two cartridge filters. Automatic reverse-pulse 

air nozzles release short blasts of compressed air inside the filters at timed intervals 

causing dust build-up on the outer surfaces to fall into the hopper, conserving usable 

product. Filters are readily accessed by removing the interior baffle, and replaced using 

quick-disconnect fittings.

The compactor employs a pneumatic air cylinder capable of compressing up to 80 

bags into a removable bin. The compactor’s main door and flapper door within the bag 

disposal chute are equipped with safety interlocks that prevent operation of the compac-

tor unless both doors are closed.

The hopper discharges into an enclosed flexible screw conveyor, capable of moving 

free-flowing and non-free-flowing bulk materials from large pellets to sub-micron powders, 

including products that pack, cake, seize, smear, fluidise, break apart or separate, with 

no separation of blended products.

Flexicon Corporation (Aust) Pty Ltd

www.flexicon.com.au

newproDucts
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The optoNCDT 2300 laser displacement sensor is capable 
of generating constant and reliable measurement results under 
challenging conditions. This is due to its ability to offer high-
speed measurements and perform reliably with changing and 
challenging surfaces. The optoNCDT2300 sensor has the feature 
to rapidly compensate for changing surface during continuous 
exposure in real-time, which means sudden change of surface 
will not show erroneous data.

The laser sensor comes with a protective housing to protect 
the laser from shadows that can impair the measurement. As a 
result, the formation of dust and wood chips also has a negligible 
effect on the measurement accuracy. The strongly reflecting 
surface of the cutting disk and the high-speed operation also 
doesn’t affect the measurement process. This is because the 
sensor is integrated with a high-performing optical system to 
generate precise measurements under rough and challenging 
conditions.

The sensor can also be connected to a PC via a serial 
interface. This enables measurement to directly transfer results 
to the connected PC to post-process the measured values and 
signals. The intuitive, easy-to-operate web interface allows the 
users to configure and set pre-measurement settings easily.

The optoNCDT 2300 laser triangulation sensor exhibits high 
resolution and fast-measuring capability. It is suitable for this type 
of measurement application as it can offer precise measurement 
with a sub-micrometre resolution. It can also measure at a speed 
of up to 49 kHz to suit dynamic applications.

Veneer strips are thin sheets of wood of about 1 mm 
thickness or less that are manufactured by cutting 
laminated woods with cutter disks. They are generally 

used to produce flat panels such as doors, tops, and panels. 
The strips can also be further utilised for assembling parts of 
furniture, cabinets, and drawers. These sheets are obtained by 
slicing large rectangular blocks of wood or peeling the trunk of 
a tree. Thereafter, they are glued together to form layers over a 
thick core. After this transformation, they become highly stable 
and less prone to splitting and cracking than solid wood.

The finished products should be thoroughly checked to make 
sure the thickness of the strips does not exceed 1 mm as per 
industry specifications. They can only tolerate marginal error in 
the micrometre range. Furthermore, they are checked for any 
inconsistent thickness or splinters that can cause the furniture 
to delaminate or peel back at edges. Therefore, reliable sensing 
and detection technology must accurately measure the sheets’ 
dimensions to ensure that they meet the production standards.

Laser triangulation as a solution
Offering fast, wear-free measurement capability with precision, a 
laser triangulation sensor is widely used for measuring thickness 
and dimensions in industrial applications. Laser sensors have 
a compact design that allows easy integration into industrial 
machinery. The sensors can therefore be installed into cutter 
disks easily.

The optoNCDT 2300 laser triangulation sensor from Micro-Epsilon 
is used in the post-processing stage to check the quality and 
dimensions of wood veneer. This depends on the precision of 
the cutting disk used for slicing the laminated wood. The laser 
is positioned in such a way to measure and monitor the radial 
deviation of the cutting disks. The cutting disk is fitted with 24 
blades, has a 3200 mm diameter, and rotates at approximately 
180 to 210 rpm.

sponsored content

QualiTy conTrol of veneer sTrips 
wiTh a laser TriangulaTion sensor

Bestech Australia Pty Ltd
www.bestech.com.au
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The	 Fieldcomm	 group	 asserts	 that	 with	
40?million	 HART	 instruments	 installed,	
HART	 is	by	far	the	most	dominant	com-

munications	protocol?used	in?process	manufac-
turing	facilities	around	the	world.	However,	users	
often	state	that	they	only	use	HART	for	setting	
up	their	instrumentation	and	valves.	This	widely	
held	perception	of	the	purpose	for	using	HART	
means	 that	 users	 are	 not	 taking	 advantage	 of	
the	powerful	 features	that	 the	protocol	offers.

in	addition,	many	existing	control	and	monitor-
ing	systems	do	not	support	HART	communication	
for	4–20	mA	devices.	For	many	end	users	this	
leaves	 a	 void	 between	 the	 intelligence	 avail-
able	 in	 HART-enabled	 devices	 and	 the	 DCS,		
PLC/RTU	or	plant	asset	management	system	that	
is	not	able	to	accept	and	handle	the	valuable	data	
that	HART	delivers.	The	challenge	facing	users	
with	these	systems	is	how	to	tap	into	a	wealth	
of	 device	 diagnostic	 information	 now	 largely	
stranded	within	these	intelligent	devices	without	
requiring	a	major	upgrade	or	migration	project.

HART	 gateways	 with	 4–20	 mA	 inputs	 and	
Ethernet	 outputs	 allow	 end	 users	 to	 interface	
their	 installed	 base	 of	 HART	 devices	 to	 their	
control	 systems	 progressively.	 including	 such	
implementation	 into	 maintenance	 budgets	 ne-
gates	the	need	to	allocate	capital	funds,	enabling	
engineers	 to	 strategically	 select	 those	 devices	
that	add	the	most	value	to	their	operations	and	
immediately	 start	 using	 the	 HART	 diagnostic	
data	and	additional	process	variables	included	on	
the	HART	data	string	—	delivering	the	primary,	
secondary	tertiary	and	quaternary	variables	(Pv,	
Sv,	Tv	and	Qv).

This	 new	 HART	 communication	 channel	
provides	 transparent	 access	 to	 existing	 HART	
field	devices	via	Ethernet	and	is	easily	integrated	
into	 higher	 layers	 for	 further	 processing	 and	
analysis	 in	 downstream	 applications,	 leaving	
the	core	automation	tasks	unaffected.	Enabling	
the	 migration	 of	 these	 assets	 begins	 the	 af-
fordable	 and	 effective	 transformation	 into	 the	
age	of?digitalisation	with	continuous	data	flow,	
inherently	 establishing	 a	 seamless	 plant	 floor-
to-Ethernet	backbone.

in	the	current	business	climate,	environmental	
impact	 and	 water	 use	 have	 become	 increas-
ingly	 important	 considerations,	 leading	 major	
companies	to	establish	and	promote	their	‘green’	

TAKiNg	ADvANTAgE	
OF	EXiSTiNg	HART	
DATA	WiTH	MiNiMAL	
EXPENSE

credentials.	 However,	 many	 industries	 rely	 on	
the	 availability	 of	 significant	 water	 usage	 for	
their	processes.

Mining,	 manufacturing	 and	 other	 industries	
use	about	20%	of	all	water	consumed	in	Australia.	
Traditionally	 there	 is	 a	 high	 demand	 for	 water	
in	minerals	processing	since	water	is	favoured	
for	 its	 low	 cost	 and	 low	 energy	 requirements	
for	 transporting	 materials	 between	 processes,	
mineral	separation	and	dust	suppression.

The	primary	water	source	in	mining	is	saline	
water	from	underground	bores,	and	the	process	
owner	is	accountable	for	the	water	use.	Monitor-
ing	the	digital	data	that	HART	delivers	provides	
an	 improvement	 in	 accuracy	 over	 the	 existing	
4–20	mA	loop	from	the	magnetic	flowmeters	to	
their	 PLC,	 where	 they	 have	 also	 identified	 the	
totalisation	 of	 the	 pulse	 count	 from	 the	 meter	
is	not	accurate.

With	an	existing	magnetic	flowmeter,	the	user	
can	 tap	 into	 the	 improved	 digital	 resolution	 of	
the	 meter	 using	 HART.	 The	 HART	 gateway	 is	
connected	in	parallel	with	the	existing	4–20	mA	
loop,	and	reads	the	volume	flow	as	the	Pv	and	
a	totaliser	value	as	the	Sv.

Many	sites	today	use	a	variety	of	instrument	
manufacturers	 within	 their	 processes	 with	 a	
common	 theme	 amongst	 them:	 the	 majority	
are	HART-based.	HART	gateways	can	assist	in	
delivering	an	immediate	and	impactful	Ethernet-
based	solution	without	affecting	capital	budgets	
or	the	existing	control	and	monitoring	systems	
reliability,	regardless	of	which	vendor’s	products	
are	 installed.
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Designed to adapt to a user’s unique process control requirements, the HI510 
is an advanced universal process controller that can be configured for many 
applications requiring monitoring and/or control of process parameters.  
This controller features a digital probe input that will automatically detect and 
update the meter with the parameter that it measures. The HI510 offers wall, 
pipe and panel mounting options.  
To get to know our full range of products, please visit us at hannainst.com.au

HI510 Universal Process Controller
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