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The	largest	cooling	time	in	a	corridor	should	be	preferably	to	most	of	two	or	three	times	the	part,	but	this	is	often	difficult	to	do.	285	D.3.2	structures	and	properties	of	thermoplastics	.	volume	is	a	good	way	to	determine	if	the	thickness	of	your	model	is	accurate.	in	Figure	3.1	two	examples	of	a	filling	pattern	are	ilotran.	306	D.5.14	pmma.	286	D.3.4
semi-stalline	polymers	.	•	spring	and	parallel	dashpot	represent	a	time-dependent	response	that	recovers	over	time	by	the	action	of	the	elastic	spring.	Several	rows	of	elements	are	used	to	define	the	cross	section	as	shown	in	figure	5.17	c.)	103	7.1.1	What	is	a	door?	the	five	doors	are	used	to	produce	a	unidirectional	and	balanced	filling.	consider	how
this	pattern	will	affect	the	level	of	residual	stress.	2.5	using	moldflow	to	determine	optimal	molding	conditions	mouldflow	has	an	analysis	of	the	molding	window	that	works	very	quickly	and	can	be	used	to	evaluate	many	things	including:	•	optimal	moulding	conditions	•	molding	window	size	•	selection	of	materials	•	pressure	required	to	fill	a	part	•
Doors	•	wall	thickness	the	molding	window	analysis	is	a	preliminary	analysis,	but	you	can	answer	significant	temperature	questions	and	reduce	the	approach	of	the	detailed	analysis	very	quickly.	Here	we	present	two	simple	but	important	design	and	process	parameters:	the	flow	rate	(ffv)	and	the	frontal	flow	area	(ffa.)	254	A.4.8	injection	moulding	tip
of	push.	190	11	mold	flow	design	procedure.	once	the	position	has	been	fixed	odalegnoc	odalegnoc	etse	ed	rosepse	le	om³Ãc	ne	rasnep	litºÃ	sE	.roderroc	ed	ametsis	le	ne	adireuqer	n³Ãiserp	al	y	aditerred	ed	arutarepmet	al	,ojulf	ed	dadicolev	al	animreted	es	,oedlom	ed	senoicidnoc	sal	necelbatse	es	y	atreup	al	Vary.	261	B.2.1	Injection	system.	Three
main	factors	influence	the	cutting	stretch:	Flow	(local	or	globally)	to	reduce	the	stride	Mold	the	problem	with	underground	flow	is	its	effect	on	orientation.	Multiple	doors.	This	is	a	particular	problem	for	geometry	square,	such	as	connecting	ribs,	vents	or	grills.	288	D.5	Properties	and	thermoplastic	applications.	281	D.1.3	Poly	months	and	mixtures.
Hino	shear	behavior	provides	some	benefits	to	process	the	polymer	fusion.	154	9.2	Settings	of	the	cooling	channel.	The	draft	will	increase	the	thickness	of	the	tip	of	the	tip	to	the	ram,	by	approximately	0.175	mm	percent	of	rib	height,	for	each	degree	of	draft.	In	the	practice,	commitments	may	need	to	be	adopted.	Pressure	the	graph	in	Figure	5.21
summarizes	the	results	of	a	series	of	animals	where	the	thickness	and	length	of	the	flow	were	changed	to	test	the	effect	on	the	pressure.	To	take	into	account	the	additional	heat	transfer	along	the	edge	of	the	piece,	called	edge	effects,	the	elements	on	the	edge	are	established	in	75%	of	the	thickness	of	the	elements	of	the	face	that	touch	the	edge.	The
springs	represent	elastic	response	to	the	load:	the	spring	in	Figure	6.2	represents	the	elastic	(generally	short	-term)	of	the	response	of	a	plastic	material	to	the	load.	This	means	that	the	cutting	stretch	during	filling,	which	is	shown	in	mold	flow	graphics,	can	be	used	as	a	design	parameter.	The	use	of	ribs	is	a	form	arutarepmet	arutarepmet	al
,oirbiliuqe	la	odibeD	.o±Ãesid	led	amrof	78	rosepse	ed	setrap	000,01	ed	s¡Ãm	ed	etroser	ed	setnenopmoc	000,01	ed	s¡Ãm	ed	etneid	adac	ed	aditeper	etnemadip¡Ãr	agrac	noc	ejanargne	ed	setneid	000,1	ed	soneM	ejatnomsed	y	oditeper	otnujnoC	sagrac	ed	oremºÃN	agrac	ed	opiT	.lasrevsnart	rosepse	etreuf	nu	ative	sartneim	,aicnetsiser	y	zedigir	rargol
ed	the	parts	is	nearly	identical,	even	though	the	runners	are	different	lengths.	The	parameters	were	changed	so	the	pressure	would	increase	from	the	base	model.	The	thin	area	furthest	from	the	gate	fills	easily	because	there	are	no	thicker	areas	left	to	fill	so	the	pressure	builds	until	it	forces	material	through	the	thinner	area.	Fill	Time	Fill	Time	[Sec.]
In	je	ct	io	n	P	re	ss	ur	e	[M	P	a]	Optimum	time	range	How	Do	Plastics	Flow?	191	11.1	Determine	Analysis	Objectives	.	166	9.6	Using	Moldflow	for	Cooling	System	Design	.	Figure	2.9	Hydrostatic	pressure	on	a	polymer	The	cause	of	stress	in	plastic	parts	is	the	combination	of	the	plastic	material	flowing	and	freezing	at	the	same	time.	307	D.5.15	POM	.
The	runners	have	freeze	times	that	are	at	least	that	of	the	part.	The	pressure	required	to	fill	the	part	should	be	well	under	the	capacity	of	the	machine.	This	shows	the	filling	pattern	sometimes	called	isochrones	(contours	at	equal	time	intervals).	The	calculated	volume	for	Fusion	models	will	generally	be	more	accurate	than	midplane	due	to	the	surface
mesh	used	with	Fusion.	The	same	design	rules	that	apply	for	ribs	also	apply	for	gussets.	6.1.6.4	Heat	Deflection	Temperature	Under	Load	This	value	is	derived	from	an	ASTM	test	that	includes	soaking	a	standard	test	specimen	in	an	oil	bath	of	uniform	temperature.	The	part	is	filling	mostly	by	radial	flow.	On	the	other	hand,	if	the	material	were	kept
under	stress	and	the	plastic	snap	frozen,	most	of	the	orientation	would	be	trapped	in	the	frozen	plastic	(Figure	1.7).	260	B.1.3	Machine	Function.	9	molten	state,	which	allows	the	movement	and	slippage	of	molecular	chains	under	the	influence	of	an	applied	load.	4.2.1.3	Ensure	the	Flow	Pattern	Is	Unidirectional	The	filling	pattern	should	be	straight
and	uniform.	Consider	the	plate	molding	again	(see	Figure	1.1).	The	use	of	ribs	is	an	effective	way	to	achieve	rigidity	and	strength	while	avoiding	heavy	cross-sectional	thickness.	The	es	latot	odanell	ed	opmeit	le	euq	adidem	A	.azeip	al	a	aicnetsiser	al	ratnemua	arap	nasu	es	odunem	a	,)4.6	n³ÃicceS	rev(	seteducse	sol	y	sallitsoc	sal	omoc	,sozreufer	sol
:arbif	ed	sozreufer	y	sozreufer	rasu	a	etnerf	adip¡Ãr	s¡Ãm	n³Ãicceyni	ed	asat	atnel	s¡Ãm	atnel	s¡Ãm	n³Ãicceyni	ed	dadicolev	,odidnuf	=	oÃrf	s¡Ãm	,odidnuf	=	odalegnoc	=	orec	se	etroc	ed	dadicolev	aL	.derap	al	ed	rosorg	le	y	o±Ãamat	le	,azeip	al	ed	amrof	al	ed	ritrap	a	aluclac	es	azeip	al	ed	nemulov	lE	nemuloV	3.2.2.5	.osocsiv	odiulf	nu	ne	odigremus
n³Ãtsip	nu	eneitsos	euq	ordnilic	nu	ne	etsisnoc	tophsaD	lE	.etroc	la	selbisnes	etnematla	selairetam	ed	etnerehni	dadilibatseni	anu	se	y	,arutarepmet	al	ed	otnemua	y	etroc	ed	dadicolev	royam	anu	¡Ãraerc	otsE	.etnatimil	rotcaf	lapicnirp	le	etnemlareneg	se	n³Ãicceyni	ed	opmeit	lE	.selbatpeca	naes	dadivac	al	ed	senoicidnoc	sal	euq	atsah	,senoiccerroc
odneicah	y	atreup	ed	o±Ãesid	ese	odnazilitu	ogeul	,dadivac	al	ed	ortned	oedlom	ed	senoicidnoc	sal	odnazimitpo	,atreup	al	ed	senoicisop	sal	arap	abeurp	ed	senoicpo	sal	etnaidem	dadivac	al	noc	azneimoc	erpmeis	ohom	ed	o±Ãesid	le	arap	otneimidecorp	lE	sisil¡Ãna	ed	aicneuceS	2.4	.elbisuf	oelcºÃn	ed	n³Ãicceyni	ed	oedloM	2.4.A	942	.seroderroc	sol	ed
o±Ãamat	y	ecnalaB	3.2.11	291	.selairetam	sol	rop	odadnemocer	ognar	led	ortned	noraulave	es	ohom	led	sarutarepmet	saL	.sarit	ed	lanac	ed	ojulF	2.3.2	02	.laicini	o±Ãesid	nu	raulave	arap	wolfdloM	ed	osU	3.11	102	.azeip	al	ed	dadilanoicnuf	al	renetnam	y	senoicalucitra	sal	ed	n³Ãiserpo	al	renetnam	,s©Ãrtse	ed	gnikcarc	ed	allaf	al	rative	arap	o±Ãesid
ed	solucl¡Ãc	sol	ne	esrasu	ebed	aicneulf	ed	olud³Ãm	le	:aicneulf	ed	olud³Ãm	le	esU	.emrofinu	n³Ãicatneiro	ed	n³Ãrtap	nu	odnad	,edlom	led	etnerf	la	otcer	ojulf	nu	renet	se	laedi	ojulf	lE	.6	AP	3.5.D	192	.arudadlos	ed	saenÃl	sal	ed	n³Ãicisop	al	y	dadilac	al	nacidni	etnegrevnoc	ojulf	ed	setnerf	sol	ed	onu	adac	ed	sarutarepmet	y	senoiserp	saL	.ojulf	ed
etnerf	led	dadicolev	al	atneserper	setnecayda	sonrotnoc	ertnE	In	seconds,	the	frozen	layer	reaches	a	state	of	equilibrium	at	the	beginning	of	the	filling	cycle.	In	the	case	of	the	corridor	in	Figure	4.14,	if	the	runners	were	more	small	while	maintain	I	would	be	very	quickly	Used	spots	on	Moldflow	Analysis	5.1.2	Moldflow	mesh	types	use	three	types	of
mesh	for	animals.	The	original	part	has	a	nominal	wall	of	1.5	mm,	but	it	has	a	thick	edge.	Then	the	line	becomes	a	welding	line.	300	D.5.9	HDPE.	GRAL	1.16	The	length	of	the	melting	flow	depends	on	the	thickness	of	the	part	and	temperature	Figure	1.17	U	-shaped	curve	of	injection	pressure	vs.	The	weight	of	3part	varies	with	temperature	and	is	a	ã
Étile	measure	of	sink	marks.	The	cutting	rate	is	zero	in	the	central	line	because	there	is	no	relative	movement	of	material	elements	due	to	the	flow	symmetry,	as	shown	in	Figure	1.12	(b.)	95	6.5.6	torsion	adjustment	joints.	These	models	are	imported	in	Moldflow	in	its	native	format	or	in	some	neutral	file	format.	The	volume	speed	that	enters	the	part
is	constant.	184	10.3.3	Position	of	the	door	and	dimensions	of	the	corridor.	The	thickness	of	the	rash	of	0.5	to	0.8	times	the	thickness	of	the	base.	Other	factors	that	affect	the	force	of	part	include	the	geometry	of	part,	the	load,	the	conditions	of	restriction	by	the	part,	and	the	residual	tensions	and	orientations	that	result	from	the	molding	process.	For
the	midplae	and	the	fusión,	the	solvers	are	based	on	the	generalized	Hele-Shaw	flow	model.	The	design	must	make	assignments	for	the	change	of	length	between	the	planning	and	the	metal	to	which	it	is	attached.	How	much	high	is	the	pressure,	more	viscous	becomes	melted.	The	oriented	material	(normally)	will	be	reduced	that	the	non	-oriented
material.	The	maximum	stretching	in	the	cross	section	is	in	the	frozen/molten	layer	interface,	or	on	the	wall.	The	mold	filling	process	can	be	clearly	analyzed	with	the	ability	to	predict	pressure,	temperature	and	stages.	This	challenges	the	welding	line	of	Meld	Line	Flow-Front	Velocity	and	Flow-Front	Area	41	3.2.11	Simple	Flow	Pattern	The	of	the
mold	filling	is	a	simple	flow	patron.	268	B.5.3	SCREW	ROTATION	SPEED.	Now	computers	or	flow	rate	is	performed.	149	8.7.2	Balance	corridor	for	a	family	mold.	Great	changes	in	the	wall	wall	It	can	lead	to	cooling	and	orientation	problems,	and	can	increase	deformation	rather	than	decrease	it.	In	addition,	as	the	number	of	load	and	discharge	cycles
increases,	and	the	interval	between	the	load	decreases,	the	micro	cracks	on	the	surface	or	other	voltage	decrease	with	the	time	time	(T1	≤2	≤3	≤3	)	strain	(%)	st	res	(m	p	(m	p	P	A)	T1	T2	T4T3	82	Product	design	6.1.6.3	Thermal	expansion	coefficient	The	thermal	expansion	coefficient	measures	the	change	in	the	dimension	of	a	specific	temperature
increase.	6.4.2.2	The	location	of	the	ribs,	the	heads	and	ribs	of	the	reinforcements	aligned	in	the	direction	of	the	mold	opening	are	the	least	expensive	design	option	for	the	tool.	The	properties	of	a	piece	of	plastic	depend	on	how	the	piece	is	moulded.	319	D.5.24	High	performance	fillers:	fibers.	197	11.2.4	Optimize	cooling.	This	should	not	be	confused
with	cutting	speed,	which	is	the	plastic	slide	rate	on	the	next	layer.	Due	to	the	shape	of	the	part	and	the	location	of	the	activation,	the	flow	front	is	compared	around	the	part	once	the	material	hits	the	thick	edge.	3D	MEASURES:	â€¢	Use	complete	3D	fixers	Winter-Stokes	â€¢	Solve	the	pressure,	temperature	and	three	directional	speed	components	in
each	node	â€¢	Consider	the	heat	conduction	in	all	directions	â€	¢	Provide	options	for	using	inertia	and/or	or	or	or	or	or	or	or	or	or	or	or	or	3D	meshes	create	a	true	3D	representation	of	the	piece.	Figure	3.12	shows	an	example	in	which	the	FFV	increases	around	the	insert,	although	the	volumetric	flow	is	constant.	Figure	6.15	Corrugations	instead	of
ribs	Head	of	rib	design	with	shields	near	the	wall	H	w	a	t	r	d	d	h	r	b	c	t	fg	e	w	=	0.5t	-	0.8t	h	=	2.5t	-	5.0t	a	3.0t	=	,ahcered	,ahcered	roirepus	aniuqse	al	ne	artne	atreup	al	ed	elas	euq	lairetam	le	odoT	.acimr©Ãt	adÃaC	6.2.8	231	.azeip	al	ne	etneserp	airamirp	agrac	ed	odatse	la	nednopserroc	n©Ãibmat	sopit	soL	sotse	D5.0	g	c	=	F	t8.0	-	t6.0	=	e	c0.1	-
c3.0	=	b	h59.0	c	d0.3	-	d5.2	=	d	mm	02.0	-	mm	31.0	=	r	o0.2	-	o5.0	=	d5.2	-	d0.2	=	h	t8.0	-	t5.0	=	w	w	mm	02.0	-	mm	31.0	=	r	o0.2	-	the	pressure	spike.	As	one	of	the	mathematical	models,	springs	and	dashpots	in	various	combinations	have	been	employed	to	model	the	response	of	plastics	materials	under	load.	The	XY	graph	is	the	pressure	at	the
injection	location.	The	types	of	strength	correspond	to	the	load	and	restraint	conditions	to	which	the	part	is	subjected,	such	as	tensile,	compressive,	torsional,	flexural,	and	shear.	269	B.6.2	Decoration	.	After	a	time,	the	frozen	layer	will	reach	a	thickness	such	that	the	heat	lost	by	conduction	is	equal	to	the	heat	input	from	plastic	flow	and	frictional
heating,	i.e.,	an	equilibrium	condition	is	reached	(Figure	1.4).	However,	to	pick	up	these	or	any	other	type	of	hesitation	effects,	a	fine	mesh	is	required.	Separate	Components	.	6.3.5	Reducing	Part	Thickness	To	shorten	the	cycle	time,	improve	dimensional	stability,	and	eliminate	surface	defects,	a	good	rule	of	thumb	for	part	thickness	design	is	to	keep
part	thickness	as	thin	and	uniform	as	possible.	One	gate	is	normally	best.	¢ÃÂ¢Â	The	dashpot	in	the	represents	a	time-dependent	response	that	may	not	be	recoverable	when	the	load	is	removed.	For	any	mold	that	has	a	complex	cavity	geometry,	a	constant	ram	speed	(or	constant	volumetric	flow	rate)	will	not	have	a	constant	velocity	at	the	advancing
flow	front.	11	1.2.9	Pressure	Gradient	and	Injection	Times	.	If	the	mesh	is	not	fine	enough,	the	analysis	will	not	pick	up	these	problems.	There	are	several	common	uses	for	ribs,	including:	¢ÃÂ¢Â	Covers,	cabinets,	and	body	components	with	long,	wide	surfaces	that	must	have	good	appearance	with	low	weight	¢ÃÂ¢Â	Rollers	and	guides	for	paper
handling	where	the	surface	must	be	cylindrical	¢ÃÂ¢Â	Gear	bodies,	where	the	design	calls	for	wide	bearing	surfaces	on	the	center	shaft	and	on	the	gear	teeth	¢ÃÂ¢Â	Frames	and	supports	6.4.2	Designing	Ribs	Keep	part	thickness	as	thin	and	uniform	as	possible	to	shorten	the	cycle	time,	improve	dimensional	stability,	and	eliminate	surface	defects.
The	objective	is	that	the	calculated	volume	is	within	five	percent	of	the	true	volume.	Two	parts	that	have	ideal	dimensions	and	made	of	the	same	material	but	molded	under	different	conditions	will	have	different	levels	of	stretch	and	reduction	and	will	behave	differently	in	the	field,	which	means	that	they	are	in	the	process	two	different	parts.	Figure
6.1	shows	the	test	sample	of	tracción	and	deformation	under	a	pre	-established	and	constant	load.	The	viscosity	is	expressed	as	the	relationship	between	the	stages	of	the	tiles	(force	per	unit)	and	the	shear	rate	(change	of	shear	rate),	as	shown	in	equation	1.1	and	figure	1.11:	a)	Liquid	viscous	(b)	elastic	solid	(c)	Viscoelalastic	polymer	melt	initial	form
(shear	stress)	time	=	time	dt	=	2	x	dt	(cutting	stages	to	be	removed)	Final	form	Deformed	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D
D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	D	2D	of	polymer	flow	in	injection	molds	(1.1)	where	Figure	1.11	The	definition	of	viscosity	of	polymer	meter,	illustrated	by	a	simple	cutting	flow	1.2.5	Fluid	of	Newtonian	vs.	184	10.3.2	Wall	thickness	variation.	163	9.5.1	Mold	refrigeration	design	considerations.	4.2.1
Determine	the	number	of	doors	This	is	mainly	driven	by	pressure	requirements.	259	B.1.1	Components.	191	11.2	Moldflow	Analysis	Steps	Framework.	FIGURE	4.10	HESITATION	FIGURE	4.11	UNDERFLOW	HESITATION	IN	RIB	SHORT	SHOT	OCS	GATE	NEAR	RIB	GATE	FAR	FILLS	MOLDFLOW	FLOW	CONCEPTS	57	4.3.9	EQUIREMENT	WITH
FLOWING	LESERES	AND	FLOW	LEADERS	THE	FLOWING	LEADERS	ARE	LOCAL	INCREASES	IN	THE	NOMINY	THICKNESS.	That	the	flow	deflectors	are	local	decreases	in	the	practice,	the	plastic	during	the	compensation	phase	flows	in	rites	that	extended	as	a	delta,	as	illustrated	in	Figure	1.8.	This	may	seem	surprising	at	the	beginning,	but
explained	by	temperature	instability.	2.5.2	Size	moulding	window	The	moulding	window	analysis	was	made	to	evaluate	both	materials	in	the	same	ranges	for:	•	Moulding	temperature	range(104	"176oF)	â	€	¢	Merge	temperature	range	200	€“	280oC	(392	€	“536oF)	â	€	¢	Injection	time	0.3	€	-	10.0	seconds	2.5.2.1	Area	plot	Figure	2.12	shows	the	area
plot	for	both	ABS	materials.	3.4.2	Use	of	a	flow	analysis	3.4.2.1	How	a	flow	analysis	works	creates	many	graphics,	including	filling	time.	This	will	allow	the	filling	of	the	piece	to	balance,	even	though	the	flow	lengths	from	the	door	to	the	extremities	of	the	piece	are	not	equal.	In	the	example	below,	two	materials	will	be	evaluated.	6	1.2	How	do	plastics
flow?	Within	the	parts,	the	same	is	true:	the	extremities	of	the	piece	must	also	be	filled	at	the	same	time.	5.4	Import	Moldflow	geometry	supports	many	formats	to	import.	In	general,	at	higher	load	speeds	or	lower	temperatures,	plastic	materials	seem	to	be	more	rigid	and	fragile.	136	8.4.2	Planning	the	design	of	the	runner	system.	The	main	course
difference	is	the	increase	in	hydrostatic	(isotropic)	pressure.	269	B.6.3	Other	secondary	operations.	101	7	Gate	Design.	113	7.3.2	Flow	patterns.	Of	course,	the	degradation	rate	of	the	material	increases	as	the	fusion	temperature	rises,	so	too	high	temperatures	can	cause	lower	quality	parts.	147	8.6.4	Processing	window.	Figure	2.5	Bending	and	partial
weight	Vs.	Furthermore,	the	viscosity	of	the	molten	mass	also	depends	on	the	pressure.	On	the	internal	surface	of	the	original	frozen	layer,	the	highly	oriented	material	wants	to	shrink	a	lot,	but	the	less	oriented	material	prevents	it	from	doing	so.	159	XVI	CONTAINED	9.3.5	Thin	cooling	core.	268	B.5.1	Backward	pressure.	138	8.4.3	partially	balanced
corridors.	This	would	suggest	that	the	Sprue	is	too	large	and	should	be	made	smaller	if	possible.	However,	you	should	also	test	and	evaluate	behaviorrelated	to	time,	as	in	the	long-term	load	response,	to	determine	any	long-term	harmful	effects.	This	short	flow	effort	will	guide	the	material,	that	is,	will	make	the	molecules	align	in	the	general	direction
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n³Ãiccerid	al	a	etnerf	edlom	led	arutarepmet	aL	51.2	arugiF	?seroderroc	ed	so±Ãamat	sol	nazimitpo	es	odn¡ÃuC¿Â	2.6.8	741	.ralucelom	anedac	ed	arutcurtse	agral	us	a	odibed	sosocsiv	etnematla	nos	soremÃlop	ed	sodidnuf	sol	,lareneg	nE	.etrap	al	ed	azreuf	al	arojem	n©Ãibmat	sallitsoc	sal	ertne	)odaicapse(	omart	le	riunimsid	o/y	allitsoc	al	ed	arutla
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on	efej	nu	,41.6	arugiF	al	ne	artsuli	es	omoC	.rosorg	le	animreted	es	om³Ãc	se	n³Ãisuf	al	y	oidem	onalp	led	sallam	sal	ertne	aicnerefid	lapicnirp	aL	.rolac	la	aicnetsiser	al	arap	selairetam	sol	racifisalc	euq	odacifingis	orto	ocop	eneit	abeurp	aL	pressures.	In	many	cases,	welding	lines	become	fusing	lines.	It	can	be	ostil	slightly	change	the	thickness	of	the
wall	to	improve	or	delay	the	flow	in	a	certain	direction.	As	the	fuse	temperature	increases,	the	curve	is	flattened,	producing	a	lower	reduction	in	the	shear	effort	for	given	increase	in	melting	temperature.	You	would	think	that	the	flow	of	planning	uniformly	through	the	thin	diaphragm	would	be	superior	to	the	thick	edge.	156	9.3	Alternative	cooling
devices.	This	results	in	the	freezing	of	planning	and	the	thick	frozen	layer,	cutting	the	heat	flow.	The	hot	plastic	is	flowing	continuously,	bringing	new	hot	material	along	and	generating	significant	frictional	heat.	Otherwise,	the	overpass	located	in	prematurely	filled	regions	could	occur	within	the	part.	Care	should	be	taken	so	that	the	thickness	adjusts
correctly	for	the	elements.	A	conservative	guide	is	that	the	filling	pressure	of	the	piece	must	be	half	of	the	minor	pressure.	The	typical	spill	rate	experienced	by	the	polymer	in	the	cavity	is	between	100	and	10,000	1/seconds.	In	some	cases,	finite	elements	mesh	is	created	elsewhere	and	imported	directly	in	Moldflow.	The	ribs	must	be	considered	for
parts	with	large	lapses.	If	the	packaging	pressure	is	then	down,	the	plastic	will	flow	again	from	the	mold	and	lower	the	corridor.	This	can	be	a	very	ostile	technique	to	balance	the	runners,	since	there	is	generally	less	runner	volume	than	for	a	naturally	balanced	corridor.	However,	when	the	string	of	the	pull	exceeds	the	nimp,	the	most	possible	must
be	maintained.	The	main	objectives	must	be	the	minimum	level	of	residual	stretching	and	the	avoidance	of	Warpage	and	Sink	brands.	123	7.4.1	Location	of	the	door.	167	9.6.1	Example	Configuration.	3	There	is	a	connection	â	€	”by	orientation	between	the	wave	stress	during	filling	(flow	stress)	and	residual	stretching	in	the	final	molded	part.	The
volume	is	important	since	it	helps	to	define	the	necessary	flow	rate	in	the	part,	and	will	significantly	influence	the	68	meshes	used	in	Moldflow	analyzes	the	pressure	cells	in	on	on	euq	etrap	anu	artseum	5.4	ocif¡ÃrG	.n³Ãiccerid	al	etreiver	y	,eneited	es	ogeul	,arudadlos	ed	aenÃl	anu	odnamrof	,lartnec	ojulf	le	noc	artneucne	es	laretal	atreup	adac	ed
ojulf	lE	.5.3	arugiF	al	ne	odanell	ed	n³Ãrtap	le	evresbO	.roderroc	ed	ametsis	a	constant	pressure	gradient	during	filling.	A	flow	analysis	of	a	part	is	best	done	early	in	the	product	design	cycle.	The	analysis	for	some	parts	may	show	that	the	compromise	is	not	acceptable	(i.e.,	it	will	not	give	workable	parts	of	the	required	quality),	in	which	case	the	whole
part	design	can	be	reviewed	with	the	product	designer	before	locking	into	a	disastrous	course.	152	9	Cooling	System	Design	.	Providing	stop	surfaces	can	prevent	a	screw	from	being	over-tightened	beyond	the	design	intent	or	limit	the	depth	of	engagement	of	two	matching	taper	surfaces.	3.3.3	Equation	The	relationship	of	volumetric	flow	rate,	FFA,
and	an	averaged	FFV	can	be	expressed	as:	(3.1)	When	the	volumetric	flow	rate	is	calculated	based	on	the	molding	machines	ram	velocity,	the	flow-front	velocity	will	be	slightly	less	than	the	value	calculated	in	Equation	3.1	due	to	material	compressibility.	Weld-line	and	air-	trap	locations	are	also	shown.	Figure	3.1	Filling	patterns	Filling	pattern	as
contour	lines	Filling	pattern	as	a	shaded	image	36	Filling	Pattern	3.2.4	Underflow	Effect	Another	flow	problem	is	the	underflow	effect.	Often	the	most	important	benefit	from	raising	mold	temperature	is	that	it	allows	a	slower	injection	rate,	without	the	plastic	getting	too	cold.	melt	temperature	2.4.3	Mold	Temperature	Increasing	mold	temperature	has
a	similar	effect	to	melt	temperature,	except	that	the	effect	on	pressures	and	stress	levels	are	less	marked	until	very	close	to	the	transition	temperature.	90	6.5.3	Press-fit	Joints.	¢ÃÂ¢Â	Polymer	Flow	Behavior	in	Injection	Molds	¢ÃÂ¢Â	Molding	Conditions	and	Injection	Pressure	¢ÃÂ¢Â	Filling	Pattern	¢ÃÂ¢Â	Moldflow	Design	Principles	¢ÃÂ¢Â	Meshes
Used	In	Moldflow	Analyses	¢ÃÂ¢Â	Product	Design	¢ÃÂ¢Â	Gate	Design	¢ÃÂ¢Â	Runner	System	Design	¢ÃÂ¢Â	Cooling	System	Design	¢ÃÂ¢Â	Shrinkage	and	Warpage	¢ÃÂ¢Â	Moldflow	Design	Procedure	¢ÃÂ¢Â	Part	Defects	Contents:	Jay	Shoemaker	(Ed.)	A	Resource	for	Plastics	Engineers	ISBN-10:	3-446-40640-9	978-3-446-40640-7	Carl	Hanser	Verlag
www.hanser.de	ISBN-10:	1-56990-403-0	ISBN-13:	978-1-56990-403-9	Hanser	Gardner	Publications	www.hansergardner.com	S	h	o	e	m	a	k	e	r	M	o	ld	flo	w	D	e	sig	n	G	u	id	e	9	781569	904039	When	the	cross-section	of	the	cavity	varies,	part	of	the	cavity	can	be	filled	faster	than	other	areas.	The	severity	of	any	of	these	effects	depends	on	the	change	in
wall	thickness,	material	and	moulding	conditions.	If	the	part	is	transparent,	it	can	be	seen	through	polarized	leaves	and	the	level	of	stress	read	as	a	contour	map	as	shown	in	Figure	2.3.	If	the	part	is	opaque,	the	reversion	test	must	be	used.	Must	Moldflow	Flow	Concepts	51	Figure	4.2	Flow	pattern	changes	with	door	location	4.3.2	Balance	flow	rate	All
flow	paths	within	a	mold	must	fill	at	the	same	time	and	with	equal	pressure.	84	Product	design	for	pressure	and	adjustment	assemblies:	For	high-pressure	joints	and	fast-fit	joints,	quick-fit	and	pressure	adjustment	components	design	for	the	strain	to	be	reduced	to	the	moulding	dimensions	after	assembly.	313	D.5.19	PVC	.	The	result	is	that	balance	is
reached	very	quickly,	often	in	a	time	measured	in	a	few	tenths	of	a	second.	The	application	of	cyclical	load	is	relatively	rare	and	there	is	a	lot	of	time	between	applications.	When	the	cast	plastic	comes	into	contact	with	the	cold	mold,	it	freezes	immediately	in	the	area	of	the	part	surface,	giving	rise	to	a	varied	orienation.	Table	6.4:	Examples	of
repeated	loads	and	expected	number	of	loads.	Generally	the	objective	is	to	design	the	mold	cooling	system	for	ne	ne	somereV	.	gniziS	laicinI	rodanoiserP	5.8	141	.n³Ãicaregirfer	al	ed	s©Ãupsed	etrap	al	ed	ejalabme	le	razimitpo	rojem	se	euq	ol	rop	,etrap	al	ed	rolac	le	eartxe	es	om³Ãc	ed	atcaxe	negami	anu	anoicroporp	n³Ãicaregirfer	ed	sisil¡Ãna	lE
.etrap	al	ed	etnememrofinu	rolac	le	2,	section	2.4	effect	of	molding	conditions,	which	hydrostatic	pressure	itself	does	not	cause	any	residual	stress.	initially,	the	frozen	layer	is	very	thin,	so	the	heat	is	lost	very	quickly.	a	non-circular	form	is	typically	represented	by	a	circular	tube	equivalent	to	the	same	hydraulic	diameter,	but	with	the	volumetric	flow
rate	reduced	to	give	the	same	average	speed	as	the	original	form.	Figure	4.6	shows	the	maximum	cutting	effort	on	the	scale	part	from	the	limit	of	the	material	to	the	maximum	limiting	amount	of	tension	calculated	in	the	analysis.	mesh	types	use	a	combination	of	the	types	of	elements	described	above.	145	8.6	corridor	balance.	296	D.5.6	pc.	remember
that	fusion	viscosity	decreases	by	increasing	cutting	speed	and	temperature.	the	flow	length	of	the	piece	is	determined	by	the	analysis	itself,	not	the	user.	297	D.5.7	PC/ABS.	typical	values	(in	the	range	of	10-4	1/°	k)	are	five	to	10	times	larger	than	those	of	metals.	a	typical	example	of	Newtonian	liquid	is	water.	147	8.6.3	balance	validation.	if	the
injection	rate	was	slowed	down,	less	friction	heat	would	be	generated	along	the	flow	path,	with	less	flow	heat	input.	if	the	mould	is	brought	to	a	very	high	pressure,	an	additional	15%	of	the	material	will	be	forced	into	the	mould	due	to	the	presurization.	161	9.3.7	cooling	cylinder	cores.	6.4.2.1	rib	geometry	the	thickness	of	the	ribs,	the	height	and	the
eraser	angle	are	related:	the	excessive	thickness	will	produce	washbasins	on	the	opposite	surface,	while	the	small	thickness	and	too	large	shot	will	dilute	the	tip	of	the	rib	too	much	for	the	acceptable	filling.	Although	the	filling	and	packaging	are	closely	related,	the	packaging	is	better	optimized	after	cooling	analysis.	for	parts	usedhostile
environments,	such	as	high	temperatures,	under	a	high	load	during	use,	or	exposed	to	chemical	attack,	the	limit	specified	in	the	database	can	be	too	high.	For	example,	if	you	double	the	pressure	applied	to	move	the	water	into	an	open	end	pipe,	theThe	water	rate	is	also	doubled	because	the	water	does	not	have	a	dripping	behavior.	1	1.1	phases	of
injection	moulding.	Triangular	elements	are	mainly	used	to	define	the	part.	183	10.3.1	Material	selection.	With	a	variable	FFV,	the	material	element	(indicated	by	the	squares	in	the	expansions)	will	be	spread	differently,	resulting	in	molecular	and	fiber	differential	orientations.	7	1.2.1	Material	behaviour.	Figure	6.13	A	thick	(left)	part	can	lead	to
excessive	contraction	and	deformation	(centre);	An	alternative	design	recommended	with	a	uniform	thickness	(right)	6.3.4	Thin	and	even	pieces	improve	surface	quality	A	combination	of	cross	sections	of	thin	and	heavy	parts	can	easily	produce	a	nipple	effect,	which	occurs	because	melting	flows	preferably	faster	along	thick	sections.	23	2.4.5	Variation
of	the	short	effort.	The	optimal	time	range	is	not	only	based	on	pressure,	but	also	on	the	temperature	variation	of	the	polymer	and	the	cutting	effort	developed	during	the	filling	phase.	Using	the	same	experiment	as	for	research	on	the	effect	of	packaging	time	as	described	above,	in	certain	cases	it	is	possible	to	reverse	the	flow.	6.1.	in	design
calculations	for	constant	stress	relaxation	applications	or	strain	stress.	When	a	load	is	applied,	the	piston	moves	slowly	in	response.	103	7.1.2	Single	vs.	6.1.2.2	Traction	properties	It	is	important	to	consider	the	relevant	voltage-deformation	behavior	that	corresponds	to	the	primary	load	state	(and,	commonly,	multiple)	to	operating	temperature	and
deformation	speed.	In	the	following	equations,	P	is	the	injection	pressure	and	N	is	a	constant	of	material	(the	power	law	coefficient),	which	generally	varies	from	0.15	to	2.2.2.5	2.2.2.5	.soremÃlop	ed	senoicidnuf	ed	dadeirav	anu	arap	)n³Ãicamixorpa	aneub	anu	3.0	noc(	Length	the	flow	length	of	the	piece	is	the	second	most	important	characteristic	that
modeles	for	flow	analysis.	139	8.4.4	geometrically	balanced	corridors.	200	11.2.6	optimize	deformation.	the	dimensions	of	the	part	should	take	into	account	the	properties	of	the	material	of	the	plastics	used	in	relation	to	the	type	of	load	and	operation	conditions	to	which	the	piece	will	be	subjected;	the	assembly	requirements	should	also	be
considered.	In	the	same	way,	the	higher	melt	and	mold	temperatures	would	reduce	the	thickness	of	the	frozen	layer.	185	10.3.4	moulding	conditions.	the	figure	6.10	ilotra	that	at	a	fixed	voltage,	stress	decreases	with	the	time	elapsed.	(must	have	at	least	85%).	64	meshes	used	in	moldflow	analysis	5.1.3.2	bad	3d	a	3d	mesh	makes	less	assumptions	than
medium	plane	meshes	and	fusion.	256	to.4.11	thin	wall	moulding.	â€¢	high	internal	stress	(residual)	should	be	considered	along	with	external	tensions.	This	residual	stress	pattern	is	a	common	cause	of	deformation	on	the	part.	Figure	2.15	shows	cooling	times	at	various	mold	temperatures	for	both	materials.	This	flow	investment	produces	poor	piece
quality,	both	from	surface	appearance	and	from	structural	points	of	view.	the	ffv	is	high	near	the	doors	and	the	end	of	the	filling	is	shown	by	the	contour	lines	widely	spaced.	the	total	pressure	drop	for	the	entire	tool	(pieces	and	runners)	should	be	about	75%	of	the	machine's	capacity	to	the	maximum.	Many	times	a	part	cannot	be	balanced	only	with
door	placement.	90	6.5.2	tolerances:	garlic	between	pieces.	93	6.5.5	seals	with	wavelength.	127	8.1.3	cold	runner.	viscosity	can	be	regarded	as	the	thickness	of	a	fluid,	or	how	much	the	flow	resists.	261	B.2.2	molding	system.	â€¢	if	the	load	continues	saer¡Ã	saer¡Ã	sal	ne	osoreneg	y	evaus	oidar	nu	esU	,n³Ãisnet	ed	n³Ãicartnecnoc	al	rative	arap
:n³Ãisnet	ed	n³Ãicartnecnoc	al	etivE	.L	,adagrala	dutignol	noc	,F	,etnatsnoc	agrac	anu	ojab	n³Ãiccart	ed	abeurp	ed	arrab	)b(	Ol	,lanigiro	dutignol	y	a	,lasrevsnart	n³Ãicces	ed	aer¡Ã	nu	noc	n³Ãiccart	ed	abeurp	ed	arraB	)a(	1.6	arugiF	.arutpur	rirruco	edeup	,etneicifus	corners	where	the	wide	and	thickness	change.	The	following	suggestions	apply	to	parts
that	will	be	subject	to	short	-term	load	conditions.	15	2	molding	conditions	and	injection	pressure.	The	change	in	the	thickness	of	the	wall	should	be	gradual.	The	ribs	must	be	ceded	(cut)	to	a	grade	per	side.	This	corresponds	to	a	slight	increase	in	the	pressure	gradient.	FFA	in	time	=	t1	season	FFVHight	ffv	=	t1	=	t2	FFA	in	time	=	t2	front	speed
(FFV)	volume	injection	flow	ã	ã	rea	frontal	(FFA)	------------------------------------------------	--------------------------------------------------	--------	using	moldflow	to	determine	the	filling	patron	43	3.4	using	moldflow	to	determine	the	filling	patron	3.4.1	Informal	simulation	can	eliminate	the	molding	tests	traditionally,	the	filling	pattern	of	a	mold	was	determined	for	the
realization	of	a	series	of	shorts	on	the	molding	floor.	Bees	represent	a	circular-tric	circular-tric	flow	of	a	generalized	modntonian	fluid.	3	filling	pattern	â	€	¢	Filling	guidel	What	is	the	filling	pattern?	The	following	suggestions	are	applied	if	the	part	that	is	designed	will	have	to	withstand	repeated	loads,	such	as	those	indicated	above.	21	2.4.2	Fusión
temperature.	299	D.8.8	PC/PBT.	Repeated	load:	F	The	load	is	repeated	at	short	intervals	and	for	long	permit,	use	the	S-N	(Stress	vs.	23	2.4.6	Packaging	pressure	and	packaging	time.	Fill	time	increases	the	thickness	temperature	of	the	wall	m	le	ng	th	0	2	4	6	8	10	12	14	16	18	20	65	55	50	45	40	Injection	pressure	vs.	11	1.2.8	Flow	driven	by	pressure.
The	x	axis	is	melted	temperature	and	the	y	axis	is	injected	time.	Real	heat	flow	is	very	large	in	with	the	small	heat	content	of	the	plastic	in	the	frozen	layer.	Ink	marks	will	increase,	as	indicated	in	partial	weight	reduction.	UseI'm	sorry.	I'm	not	sure.	ed	ametsis	le	rinifed	arap	rasu	nedeup	es	zah	ed	sotnemele	soL	.ovitcaer	odadloM	9.4.A	452	.eria	ed
apmart	ed	n³Ãicciderp	y	aÃdlem/arudadlos	ed	acit¡Ãmotua	aenÃl	al	arap	etnemacifÃcepse	,lanoicida	dadicapac	anoicroporp	wolfdloM	,n³Ãzar	atse	roP	.n³Ãiccudorp	al	etnarud	y	sedlom	y	sazeip	ed	o±Ãesid	le	ne	aicneucerf	noc	nartneucne	euq	samelborp	revloser	a	oicicreje	ne	soreinegni	sol	a	raduya	a	adanitsed	¡Ãtse	wolfdloM	ed	o±Ãesid	ed	aÃuG	aL
rodanoiculos	ed	edlom	ed	serolf	ed	o±Ãesid	ed	aÃuG	ohom	ed	edlom	ed	o±Ãesid	ed	aÃuG	.dadivac	al	y	agertne	ed	ametsis	led	ogral	ol	a	eyunimsid	n³Ãiserp	aL	1.2	arugiF	.1.2	arugiF	al	ne	etnemacit¡Ãmeuqse	artsuli	es	omoc	,oremÃlop	led	adidnuf	asam	al	ne	n³Ãiserp	ed	n³Ãicubirtsid	al	renetbo	edeup	es	,oremÃlop	led	adidnuf	asam	al	ed	ojulf	ed	atur
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agrac	al	iS	.roderroc	led	o±ÃesiD	4.8	531	.n³Ãicceyni	ed	n³Ãiserp	ed	sotisiuqer	sol	ne	neyulfni	euq	serotcaF	2.2	81	.ojulf	ed	n³Ãiccerid	aveun	al	ne	sadatneiro	n¡Ãtse	ojulf	ed	lanac	led	ortnec	la	sanacrec	s¡Ãm	saluc©Ãlom	sal	,odanell	ed	esaf	al	etnarud	etnaleda	s¡Ãm	aibmac	ojulf	led	n³Ãiccerid	al	iS	.adatropmi	allam	o	aÃrtemoeg	al	rop	enifed	es	rosorg
le	,D3	soledom	sol	araP	.ocits¡Ãlp	nu	ed	atseupser	al	ed	asocsiv	n³Ãicrop	al	atneserper	3.6	arugiF	al	ne	toPhsaD	lE	.ojulf	ed	dadilibatsenI	etnerefid	etnerefid	odnasu	5.5	ranibmoc	arap	DAC	oledoM	22.5	arugiF	.cte	,otneimairfne	ed	selanac	sol	Types	when	a	part	must	be	analyzed	and	there	is	an	option	in	the	type	of	mesh	that	can	be	used	between
middle	plane,	fusión	and	3d,	how	should	it	be	used?	269	â	€	â	€	‹B.6.1	Assembly.	3.3	Flow	front	speed	and	front	flow	3.3.1	What	are	FFV	and	FFA?	25	2.4.8	posterior	flow.	314	D.5.20	San.	304	D.5.12	Pet.	The	stress	in	which	the	plastic	will	fail	in	fatigue	decreases	with	an	increase	in	the	number	of	cycles,	as	shown	in	Figure	6.11.	.321	1	POLYMER
FLOW	BEHAVIOR	IN	INJECTION	MOLDS	The	following	table	gives	examples	of	repeated	loads.	22	2.4.3	Mold	temperature.	The	advantages	of	cutting	heat	in	the	corridor	system	are	the	following:	ã	¢	â‚¬	â	¢	allows	the	temperatures	of	more	high	fusing	to	fill	the	piece	reduce	the	pressure	to	fill	the	piece,	reduce	cutting	tensions	in	the	part	more
fiercely	to	pack	the	part	â‚¬	â	¢	long	residence	time	have	a	size	to	allow	the	pieces	to	be	filled	and	pack	without	controlling	the	cycle	time.	281	D.1.2	POLYMER	STRUCTURE.	cooling	time	comparing	two	degrees	of	ABS;	The	vertical	line	represents	the	temperature	of	the	mold	collected	0	1	2	3	4	5	6	7	8	9	10	265	255	245	235	225	215	205	195	185	175
ABS1	ABS2	Fill	time	[sec]	ME	ME	YOU	RE	[O	C]	Front	temperature	of	Moth	flow	vs.	27	2.5.3	injection	pressure.	17	2.1.1	PRESSURE	drives	the	front	of	the	flow.	When	they	are	not,	it	indicates	that	the	subflow	has	taken	place.	2	molding	conditions	and	injection	pressure	‚Â	â	¢	Effect	of	molding	conditions	al	al	euq	sartneim	,n³Ãisnet	ne	animret
adatneiro	etnematla	apac	aL	.oremÃlop	led	n³Ãisuf	al	ed	aicnetsiser	al	arepus	euq	aroslupmi	azreuf	al	se	material	is	in	compression.	The	cross	section	was	rectangular,	so	to	adjust	the	volume	of	the	part,	the	width	of	the	cross	section	was	changed.	This	is	often	known	as	wool	thinning	behavior,	which	results	in	a	lower	viscosity	with	a	high	drag	rate.
The	flow	rate	can	fall	a	little	as	the	mold	accumulates	to	the	pressure,	which	leads	to	an	increase	in	the	thickness	of	the	frozen	layer.	In	addition	to	being	visually	unacceptable,	they	give	the	parts	of	local	weakness	because	they	act	as	stress	concentrators.	For	a	typical	machine,	it	is	70	MPa	(10.000	psi).	The	way	plastic	flows	to	the	mould	is	of	utmost
importance	to	determine	the	quality	of	the	piece.	173	10.1.1	What	are	the	breakage	and	the	Warpage?	Therefore,	the	areas	that	are	colored	on	the	plot	are	above	the	limit.	88	Product	Design	6.4	Boosting	Structural	Integrity	with	Ribs	6.4.1	Structural	Integrity:	The	Objective	of	Each	Design	The	main	component	of	structural	integrity	design,	in	many
cases,	is	to	design	the	structure	rigid	enough	to	support	the	expected	loads.	4.3.2.1	Performance	system	balance	There	are	two	types	of	balanced	corridor	systems:	naturally	balanced,	sometimes	called	geometrically	balanced	corridors,	and	artificially	balanced	corridors.	3.4.2.2	Interpreting	the	Results	In	Equation	3.13,	the	results	of	the	flow	analysis
show	the	pattern	of	filling	in	a	front	bezel	of	television.	A	thickness	property	is	assigned	to	this	plane,	therefore	the	2.5D	terminology.	125	7.4.4	Door	size	Based	on	the	wear	rate	.	Figure	1.7	Molecular	orientation	through	the	thickness	of	the	Min	MaxShear	part	rate:	=	Tension	=	Compression	Molecular	orientation	trapped	in	the	bracing	phase
Gradually	reduces	the	orientation	towards	the	center	of	the	mould	as	le	le	ne	roiretna	lE	.ortnec	le	aicah	edlom	led	eicifrepus	al	edsed	n³Ãicatneiro	al	raredisnoc	arohA	n³Ãicceyni	ed	sedlom	ne	oremÃlop	ed	ojulf	ed	otneimatropmoC	6	esrajaler	arap	n³Ãicatneiro	al	arap	opmeit	s¡Ãm	etimrep	euq	atnel	s¡Ãm	se	otneimairfne	ed	asat	al	y	sojab	s¡Ãm	nos
s©Ãrtse	ed	selevin	A	cycle	flow	analysis	is	performed,	there	are	the	above	problems	caused	â	€	‹â	€‹	by	filling	the	piece	and	more	easily,	and	less	expensive,	they	are	to	fix.	The	distance	between	the	lines	represents	an	equal	number	of	time.	Readers	concerned	with	other	types	of	cargo	states	that	tracción	properties	must	refer	to	another	literature	to
obtain	relevant	information.	This	long	-term	permanent	deformation	is	called	creep,	as	traced	in	Figure	6.9.	Tension	(%)	st	re	ss	(m	p	a)	Low	temperature	high	temperature	rigid	slow	slowness	78	product	design	Figure	6.9	A	typical	creep	in	the	flexion	curve;	Keep	in	mind	that	the	creep	depends	on	the	load	and	the	time	to	design	pieces	subject	to	the
long	-term	load,	the	designers	must	use	creep	data	to	ensure	that	the	pieces	are	not	broken,	yield,	loce	or	simply	They	deform	excessively	about	their	ã	ostile	life.	103	7.1.3	Door	dimensions.	250	A.4.3	Mold	of	gas	-assisted	injection.	2.3.1	Circular	channel	flow	flow	The	circular	channel	flow	describes	the	fusing	flow	at	the	doors	of	bacos,	corridors	and
cyloves:	(2.1)	2.3.2	Sting	channel	flow	flow	The	flow	of	the	strip	channel	describes	the	Fusin	flow	in	a	thin	cavity:	(2.2)	Figure	2.2	Injection	pressure	in	function	of	the	viscosity	of	the	fuse,	the	length	of	the	flow,	the	volume	flow	rate	and	the	thick	Flow	()	Volumeal	flow	()	N	Radio	Channel	()	3n	1+	-------------------------------------------------------------------------------------
---	------------------------------------------------------	-------------------------------------	ã	¢	ë	†	p	Melt	viscosity	()	length	Flow	()	volumã	©	trico	()	n	channel	()	channel	thickness	()	2n	1+	-----------------------------------------------------------------------------------	------------------------------------------------------	-----------------------------------------	ã	¢	ë	†	In	je	ct	io	n	pr	is	your	re	in	je	ct	n	pr	is	re	in	je	ct	io	n	pr	is	its
re	in	je	ct	io	n	pr	is	its	re	melt	viscosity	flow	length	of	the	part	volume	flow	thickness	effect	of	the	flow	rate	of	the	molding	conditions	21	2.4	effect	of	the	molding	condition	ions	consider	the	effect	of	the	key	molding	configuration	of	the	molding	temperature,	melting	melting	melting	melt	and	fill	time	on	part	quality.	Figure	6.10	Isochronous	(fixed-time)
curves	demonstrate	stress	relaxation	at	a	constant	strain	(deflection)	6.1.4	Fatigue	Fatigue	has	to	be	considered	when	designing	plastic	parts	that	are	subject	to	repeated	loading.	In	this	case,	the	maximum	shear	stress	is	0.45	MPa,	which	is	not	too	high.	48	Moldflow	Design	Principles	4.2.1	Part	Filling	Optimization	A	key	component	of	an	injection-
molded	product	analysis	is	the	part	itself.	The	part	has	a	fairly	uniform	wall	thickness	of	3.0	mm	(0.118	in),	except	in	the	grill	area.	In	Figure	4.14	the	freeze	time	of	the	part	is	about	3.4	seconds.	By	adding	flow	leaders,	the	filling	was	balanced,	removing	the	weld	lines	and	air	traps.	123	7.4	Using	Moldflow	for	Gate	Design	.	If	a	piece	of	plastic	was	put
into	a	pressure	vessel	and	pressure	applied,	the	pressure	by	itself	is	not	going	to	cause	stress	or	failure	(Figure	2.9).	192	11.2.1	The	Whole	Process.	If	the	deformation	is	constant,	the	stress	resisting	that	deformation	will	decrease	with	time.	290	D.5.2	PA	12	.	1.2.6	Shear-thinning	Behavior	When	the	polymer	is	deformed,	there	will	be	some
disentanglement,	slippage	of	chains	over	each	other,	and	molecular	alignment	in	the	direction	of	the	applied	stress.	294	D.5.5	PBT	.	See	Figure	6.14	for	recommended	design	parameters.	Add	gates	as	necessary	to	reduce	the	pressure	to	fill	or	to	achieve	a	desired	fill	pattern.	148	8.7	Using	Moldflow	for	Runner	Balancing	.	Beam	elements	cannot
account	for	shear-induced	imbalances,	as	sometimes	seen	in	feed	systems.	Some	parts	should	be	modeled	with	3D.	101	6.5.9	Welding	Processes.	5.2.2.4	Comparing	Thickness	and	Flow	Length	vs.	Non-Newtonian	Fluid	.	17	2.1	Injection-pressure	Overview	.	6.1.3	Creep	and	Stress	Relaxation	Creep	and	stress	relaxation	are	critical	concerns	when
designing	structural	parts	that	are	subject	to	long-term	loading.	4.2.3	Runner	Design	The	runners	should	be	designed	to	aid	in	achieving	the	DNA	SETAR	GNIDAOL	FO	ECNEULFNI	EHT	STOLP	8.6	Erugif,	Noitartsulli	Na	Sa	.sp	81.5.D	213.	srenetsaF	7.5.6	69	.wolf	eht	ecnalab	ot	desu	eb	nac	srotcelfed	ro	sredael	wolf	,noitisop	etag	eht	gnignahc	yb
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lanoitroporp	eht	esu,	snitacilpa	neewteb	emit	gnol	a	si	ereht	dna	tneuqerfni	ylevitaler	si	noitacilpa	gnidaol	lacilcyc	hit	fi:	sgnidaol	cilcyc.	etne	tsrif	citsalp	ehT	.22.5	erugiF	ni	nwohs	si	ecneuqes	sihT	.gnilooc	fo	etar	eht	rewols	eht	dna	spord	sserts	raehs	eht	erom	eht	,retnec	eht	drawot	rehtruf	eht	:nrettap	noitatneiro	eht	si	sihT	.detneserper	eb	yam
snrettap	gnillif	syaw	owt	tsuj	tneserper	segami	esehT	.gniniamer	aera	dellifnu	ylno	eht	si	renroc	thgir	reppu	gniniamer	eht	dna	llif	srenroc	eerht	eht	nehw	srucco	ekips	gib	ehT	.daol	ot	esnopser	suocsiv	tneserper	,kcohs	diova	ot	tnemevom	nepmad	hcihw	,stophsaD	daol	ot	esnopser	citsale	eht	stneserper	gnirps	A	2.6	erugiF	.ytivac	dna	metsys	deef	eht
hguorht	deeps	tnemecnavda	tnorf-wolf	remylop	eht	si	yticolev	tnorf-wolf	,stseggus	eman	eht	sA	.llaw	lanimon	eht	fo	%52	tuoba	naht	erom	on	eb	dluohs	ssenkciht	llaw	ni	egnahc	ehT	.trap	eht	ni	pord	erusserp	eht	ot	rotubirtnoc	tsegral	eht	si	trap	citsalp	eht	fo	ssenkciht	llaw	eht3	.nrettap	wolf	in	the	voltage-deformation	curve	of	tension	for	a
semicrystalline	resin.	Due	to	the	differences	in	thermal	property	of	materials,	ABS2	cooling	time	is	almost	12	seconds	or	40%	faster	to	cool	to	the	same	recommended	mould	temperature	as	ABS1.	The	faster	the	elements	of	the	adjacent	material	move	on	one	another,	the	higher	the	cutting	speed.	Runners	may	need	to	be	dimensioned	to	achieve	the
desired	filling	pattern	in	larger	multigate	pieces.	The	ideal	molding	situation	is	to	raise	mold,	keep	mold	under	pressure	for	the	minimum	time	to	reduce	the	sink	marks	to	an	acceptable	level,	then	make	the	runner	system	freeze	so	that	no	plastic	can	flow	inside	or	outside	the	mold.	Although	there	are	fluency	data	for	many	resins	at	specific	times,
stress	levels	and	temperatures,	each	individual	application	should	use	the	data	that	correlate	with	the	type	of	stress	and	the	environmental	conditions	to	which	the	part	is	subject	during	the	service.	However,	the	grill	has	a	cross	section	that	does	not	follow	the	ratio	4:	1	width	to	thickness	recommended	for	medium	plane	mesh	and	fusion.	128	8.1.6
Drop.	The	final	step	is	to	determine	the	deformation	of	the	piece.	286	D.3.3	Amorite	polymers.	270	Appendix	C:	Control	of	the	injection	moulding	process.	However,	much	of	the	part	is	slightly	above	the	limit.	The	feeding	system	can	see	cutting	rates	above	100,000	1/seconds.	The	frozen	layer	itself,	formed	with	very	little	tarp	and	therefore	low
orientation,	is	immediately	frozen,	"establishes"	the	low	level	of	orientation.	316	D.5.21	Additives,	fillings	and	reinforcements.	Figure	5.21	Effect	of	thickness,	length	of	flow	and	volume	on	pressure	5.3	The	geometry	creation	models	that	represent	the	injection	moulded	part	forMoldflow	analysis	is	usually	created	in	CAD	systems	as	3D	solid	models.
This	mesh	simulates	a	3D	part	with	a	two-dimensional	surface	in	the	middle	of	the	thickness.	To	a	ratio	of	width	to	thickness	of	4:	1,	20%	of	the	perimeter	is	in	thickness♪	I'm	gonna	go	♪	I'm	not	sure.	52	oedlom	ed	senoicidnoc	sal	ed	osep	ed	otcefE	oseP	etroc	ed	n³ÃisneT	]g[	t	hg	ie	w	t	ra	P	]a	p	M[	s	srt	s	sra	eH	s	]CO[	n³Ãicidnuf	ed	arutarepmeT
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ed	senoicidnoc	a	satejus	n¡Ãratse	euq	sazeip	sal	a	nacilpa	es	n³Ãicaunitnoc	a	nad	es	euq	o±Ãesid	ed	salger	saL	ollinrot	ed	sazebaC	2.8	Package	pressure	and	package	time	versus	Figure	6.4	A	VOIGHT-	The	Kelvin's	mechanical	model	imitates	the	typical	behavior	of	a	plastic	response	to	load	the	components	of	the	Voight-Kelvin	melism	model	are:	‚¬	â
¢	The	spring	of	the	series	series	elastic	and	recoverable	response	to	a	load.	151	8.7.3	Balancing	Corridor	for	a	Multigated	Part	.	Using	Fasteners:	There	are	several	design	alternatives	that	you	can	use	to	incorporate	bras	into	a	plastic	part.	Comparison	time	of	two	grades	of	ABS;	vertical	lines	represent	the	molding	window	based	on	the	front
temperature	of	the	flow	2.5.5	Cooling	Time	The	time	the	materials	take	to	cool	to	the	ejection	point	can	be	a	critical	factor	in	determining	the	profitability	of	a	part.	The	flow	length	increased	from	100	mm	to	180	mm.	When	the	flow	stops,	the	frozen	layer	will	increase	in	thickness,	and	then	melt	due	to	the	cold	heat,	as	the	flow	begins	in	the	other
direction.	182	10.3	Designing	Accurate	Parts	Considering	Warpage	.	It	is	not	possible	to	automatically	check	or	correct	the	thickness	of	the	mold	flow,	but	the	measuring	and	cutting	tools	of	the	plane	can	be	used	to	estimate	the	thickness	in	a	local	area.	271	C.1	Importance	of	process	conditions	24	2.4.7	Summary	.	305	D.5.13	PETG	.	153	9.1.2
Components	of	the	mold	cooling	system.	15	1.2.12	Flow-up	The	cavity	filling	dynamics	can	sometimes	become	quite	complicated	due	to	the	interaction	of	melting	speed	(or,	equivalently,	the	rate	of	spill),	melting	viscosity	and	melting	temperature.	181	10.2.3	Relating	Orientation	and	Area	Shrinkage	to	Warpage	.	6	1.1.4	The	compensation	phase.	249
A.4	Alternative	injection	moulding	processes	.	How	Plastic	Flow?	In	each	case,	the	volume	of	the	part	remained	equal,	11.25	cm3.	127	8.1	Definitions	.	Differences	in	percentage	change	between	the	length	of	the	flow	and	the	thickness	can	change	a	bit	with	different	processing	conditions	and	materials,	but	the	thickness	will	always	have	the	greatest
effect.	The	analysis	of	derap	derap	al	ed	rosepse	le	y	ojulf	ed	dutignol	al	,odazilitu	lairetam	led	edneped	odanell	ed	opmeit	susrev	n³Ãicceyni	ed	n³Ãiserp	ed	U	ed	amrof	ne	avruc	al	ed	alacse	aL	.o±Ãesid	ed	apate	al	ne	onarpmet	raznemoc	ebed	part.	The	viscosity	of	a	polymer	melt	varies	from	2	to	3,000	pa.s	(water	10^-1	pa.s,	glass	10^20	pa.s).	115
7.3.3.3	Door	position	.	6.2.2	Conditions	of	load/Operation	The	strength	values	to	be	used	to	design	viable	and	long-lasting	plastic	parts	depend	on	the	nature	of	the	expected	load:	Strength	design	83	•	Short-term	load	•	Long-term	load	•	Repeated	load	•	Heat	dissipation	Improvement	•	Loading	at	extreme	temperatures	The	relevant	material	properties
associated	with	the	various	loading	conditions	are	discussed	in	section	6.1.1.	6.2.1	Short-term	loads	are	occasionally	imposed	253	A.4.6	Live	injection	moulding.	6.2.2.3	Repeated	load	When	the	parts	are	subject	to	repeated	loading	conditions,	the	number	of	loads	that	part	will	bear	on	their	useful	life	should	be	considered.	The	percentage	of	elements
paired	in	the	Fusion	mesh	is	a	key	factor	in	determining	the	quality	of	the	mesh.	134	8.3	Types	of	corridor	.	FFA	is	calculated	by	multiplying	the	length	of	the	flow	front	by	the	thickness	of	the	part	(see	Figure	3.12)	or	the	cross-sectional	area	of	the	corridor,	or	multiplying	by	an	sum	of	both,	if	the	flow	is	active	in	both	places.	However,	due	to	the
diameter	of	the	corridor,	the	molding	window	is	usually	smaller	than	a	naturally	balanced	corridor.	The	temperature	at	which	the	specimen	is	diverted	to	a	certain	amount	is	called	thermal	deflection	temperature.	part	weight	2.4.7	Summary	Hydrostatic	pressure	(i.e.,	total	pressure)	does	not	cause	stress.	The	thickness	of	the	wall	is	the	most	critical
feature	of	the	design	of	the	piece	to	the	model	for	flow	analysis.	If	more	stiffness	is	required,	reduce	the	spacing	between	ribs,	allowing	you	to	add	more	ribs.	Recovery	is	not	instant	due	to	the	entanglements	still	present	in	the	system.	The	molding	windowIt's	also	as	big	as	possible.	As	with	all	elastic	responses,	this	response	is	time-dependent,	and
deformation	depends	on	the	constant	spring.	The	racetrack	will	occur	if	a	wall	section	is	heavier	than	nominal,	and	hesitation	will	occur	in	thinner	areas.	147	8.6.1	How	the	corridor	balance	works.	Central	Door	Flow	direction	changes	after	the	flow	front	hits	edges	of	the	end	Door	Flow	direction	without	changes	during	the	full	filling	52	Principles	of
mold	flow	design	Figure	4.4	Artificially	Balanced	Corridors	4.3.3	Constant	pressure	level	The	pressure	gradient	while	the	part	is	filling	should	be	even	across	the	part.	26	2.5.1	Part	.	Figure	3.6	shows	a	closure	of	one	of	the	welding	lines.	268	B.5.4	Cushion	.	Figure	3.8	Soldering	and	Welding	Lines	3.2.8	Sink	Brands	Brands	are	an	indentation	on	the
surface	where	there	is	a	significant	local	change	in	the	wall	section	(e.g.	ribs	caused	by	thermal	contraction).	Each	type	of	fixer	has	certain	assumptions.	The	conjuncture	losses	of	abrupt	contractions	in	the	flow	path	are	incorporated	through	an	empirical	model	derived	from	Bagley	corrections	in	viscosity	characterization.	In	most	cases,	the	geometry
of	the	part	is	imported	into	Moldflow,	and	the	required	finite	element	mesh	is	created	within	Moldflow.	4.2.2	Molding	conditions	The	moulding	conditions	used	should	be	determined	in	conjunction	with	the	above	steps.	173	10.1.3	Mold	Filling	and	Packaging	.	Using	Proportional	Limit	in	Curva	de	Estrés:	Designers	should	consider	the	stress	behavior
of	plastic	material	by	designing	pieces	to	carry	short-term	loads.	150	175	200	225	250	275	1.0	0.8	0.6	0.4	0.2	0.0	7.75	7.61	7.67	7.63	7.69	7.69	Striders	"	Weight	of	the	.olcic	.olcic	adac	ed	s©Ãupsed	atelpmoc	n³Ãicarepucer	al	rartsom	on	edeup	ojab	etnemavitaler	s©Ãrtse	ed	levin	nu	a	aditeper	agrac	al	,s©Ãrtse	ed	levin	led	odneidnepeD	agitaf	ed
onem³ÃneF	2.4.1.6	.edlom	ed	sedadivac	y	n³Ãicatnemila	ed	ametsis	led	ortned	oremÃlop	ed	ojulf	ed	etnerf	led	airotisnart	n³Ãisergorp	al	se	odanell	ed	n³Ãrtap	lE	.sv	1.2.4	Viscosity	of	fusion	cut.	The	molecules	are	initially	directed	towards	that	flow.	When	runners	are	sized	and	properly	balanced,	the	temperature	that	enters	the	piece	should	be	within
2	to	3oC	of	the	optimal	melting	temperature	determined	for	the	piece.	163	9.5	Design	rules.	283	D.2.1	Plastic	classes.	5.2.1	Mesh	Density	Considerations	In	general,	it	is	easy	to	achieve	a	mesh	density	that	can	provide	good	pressure	predictions.	However,	the	entanglement	of	the	polymer	molecular	chains	also	makes	the	system	behave	as	a	solid
elastic	in	the	application	and	disposal	of	the	external	load.	Both	the	medium	plane	and	the	fusion	can	very	easily	model	geometry	in	most	of	the	part.	192	11.2.2	Optimize	filling.	Filling	effects,	however,	can	only	be	predicted	accurately	if	the	mesh	is	detailed	enough	to	capture	relevant	details	of	the	model.	104	7.2.2	Automatically	cut	doors.	Figure	1.1
Cross-section	of	the	disc	mold	used	to	investigate	the	flow	4	Behavior	of	the	polymer	flow	in	injection	molds	Now,	consider	what	happens	upstream.	Fiber	reinforcements,	oriented	in	a	favorable	direction,	can	also	increase	the	strength	of	the	piece.	(a)	(b)	Material	properties	for	product	design	73	Stress	and	tension	are	defined	as:	(6.1)	(6.2)	6.1.2.3
Viscoelastic	Behavior	and	Spring/Dashpot	Model	for	viscoelastic	materials	such	as	plastics,	short-term	traction	test	Data	tend	to	reflect	values	that	are	predominantly	affected	by	the	elastic	response.	157	9.3.2	deflectors.	253	A.4.7	Low-pressure	injection	moulding.	If	not,	the	model	must	be	corrected	by	manually	establishing	the	thickness	of	the
wrong	elements.	132	8.2.7	System	and	corridor	pressures.	266	B.5screw.	The	tightly	spaced	outlines	indicate	doubts,	while	the	widely	spaced	outlines	indicate	careers.	Stress	for	3	years	is	purely	a	function	of	force	and	area.	The	heat	loss	would	be	at	the	same	speed,	and	with	less	heat	intake,	the	frozen	layer	would	grow	in	thickness.	Stress	Cutting
Cutting	is	approximately	one	percent	of	the	tensile	strength	of	the	material	and	is	also	application-specific.	Figure	3.7	Hesitation	effect	Flow	Path	38	Filling	Pattern	3.2.6	Weld	Lines	Weld	lines	are	formed	when	two	flow	fronts	meet	head	on,	as	shown	in	Figure	3.8.	In	multigated	parts	weld	lines	are	unavoidable.	This	causes	air	traps	and	weld	lines	on
the	ends	of	the	part	in	addition	to	its	not	being	balanced.	Initially,	when	the	two	flow	fronts	meet	in	Figure	3.8,	a	weld	line	is	formed.	Complex	flow	patterns,	with	changes	in	direction	of	flow	or	variations	in	flow	rate,	always	reduce	part	quality.	The	supported	formats	fall	into	two	main	categories:	geometry	and	mesh.	156	9.2.1	Types	of	Cooling
Channels	.	110	7.3	Design	Rules	.	0	10	20	30	40	50	60	800	700	600	500	400	300	200	100	0	Thickness	Flow	length	Percent	Geometry	Change	[%]	P	er	ce	nt	[%	]	P	re	ss	ur	e	C	ha	ng	e	[%	]	Pressure	vs	Thickness	and	Flow	Length	Importing	Geometry	69	In	some	cases,	the	finite	element	mesh	needed	for	the	analysis	is	created	in	the	CAD	system	or	other
mesh	creation	program.	269	B.6	Secondary	Operations	.	The	best	solution	to	fix	either	problem	is	to	reduce	the	wall	thickness	variation.	130	8.2.5	Frictional	Heating	in	Runners	.	The	image	on	the	left	shows	the	filling	pattern	displayed	as	contour	lines.	Figure	4.12	shows	an	example	of	using	flow	leaders	to	balance	the	filling	of	a	rectangular-shaped
part	to	achieve	a	balanced	fill.	127	8.1.4	Hot	Runner	.	Phases	of	Injection	Molding	5	at	the	outer	edge	where	the	plastic	is	frozen,	rises	to	a	maximum	just	inwards	of	the	frozen	layer,	then	drops	toward	the	center,	as	shown	in	Figure	1.6.	Figure	1.6	Shear	rate	distribution	If	the	flow	were	stopped	and	the	plastic	allowed	to	cool	down	very	slowly,	this
orientation	would	have	time	to	relax,	giving	a	very	low	level	of	residual	orientation.	177	10.2.2	Causes	of	Warpage	.	10	1.2.7	Shear	Rate	Distribution	.	Ã·Â	1	Strain	(ÃÂ)	St	re	ss	(ÃÂ	)	Constant	Constant	load	Time	D	ef	or	m	in	io	n	(Viscosity)	Elastic	portion	(Spring)	(Dashpot)	Charging	deformation	load	(Spring)	Viscose	portion	(Dashpot)	Material
properties	for	product	design	77	6.1.2.6	Rate	and	Temperature-Dependence	of	stretching	curves	The	load	rate	(or	the	voltage	rate)	and	the	stress	rate	can	significantly	affect	the	plastic	behavior.	13	1.2.10	Flow	of	casting	.	A	family	of	circles	is	drawn	on	the	part;	then	the	part	placed	in	an	oven	at	a	temperature	determined	by	a	given	time.	Use	as	few
doors	as	possible.	If	hesitation	is	severe	enough,	the	flow	front	will	freeze,	preventing	the	part	from	filling	completely.	Thermoplastics	flow	from	high-pressure	areas	to	low-pressure	areas,	similar	to	water	flowing	from	higher	elevations	to	lower	elevations.	The	initial	filling	address	for	an	area	on	the	part	is	represented	by	full-time	contours.	At	a
minimum,	the	width	to	thickness	ratio	of	any	local	area	should	be	at	least	4:1,	otherwise	significant	errors	can	be	made.	20	2.3.1	Circular	channel	flow	132	8.2.8	Constant	pressure	grease.	The	central	section	of	the	part	is	1	mm	thick,	Mesh	requirements	67	5.2.2.2	Part	Details	To	properly	represent	a	part	of	plastic	for	flow	analysis,	there	are	three
characteristics	of	the	part	that	need	to	be	modeled	accurately:	•	Thickness	•	Flow	length	•	Volume	When	these	characteristics	of	the	piece	are	correctly	modeled,	the	flow	analysis	will	be	accurate.	The	stress-training	behavior	of	the	material	in	the	same	way	as	the	primary	load	state	in	the	part	is	more	relevant	to	determine	the	strength	of	the	part.
Non-Newtonian	Fluid	For	Newtonian	fluids,	viscosity	is	a	constant	that	depends	on	the	n³Ãicceyni	n³Ãicceyni	ed	opmeit	y	n³Ãicidnuf	ed	arutarepmet	,oedlom	ed	arutarepmet	,sadazilitu	oedlom	ed	senoicidnoc	saL	).a(	71.5	arugiF	al	ne	artseum	es	omoc	ocits¡Ãlp	ed	lasrevsnart	n³Ãicces	al	ed	lartnec	aenÃl	al	ne	o	oidem	onalp	le	ne	enifed	es	allam	aL
enalpdiM	¢â	:nos	allam	ed	sopit	soL	.etsagsed	ed	asat	al	ed	etnemetneidnepedni	It	was	wicked	wipedgemates	bonesal	1.4al	phopancy	salm	mætubone	mébecancancy,	fames	Decancancy,	Quanbe	About	Plascancancy,	hanel	Bald	Boned.	Certors	524	04	06	0,	80.0	90.0	01.0	11.0	21.0	31.0	08	06	04	02	0	wolfdloM	yb	dednemmocer	eliforp	deeps	maR	61.3
erugiF	yticolev	tnorf-wolf	tnatsnoc	dna	yticolev	mar	tnatsnoc	a	htiw	)FOE(	llif	fo	dne	eht	ot	etag	eht	morf	trap	eht	ni	sserts	raehs	fo	nosirapmoC	51.3	erugiF	It	was	not	spec	down	my	gubal	64	no	suckles	embant	,	muboney	,	Quanles	,	koubé	quanole,	Qubanle,	Quban	Answerer	Answerer	Answerrum.	Choneal	eal	persons	the	Sã	£,	mloguca	sucho	socloo
is	the	nalmal	mloblobberzer	mlogtubates,	NAM	Seba	1.5.	982	Anlom	I	Clated	if	1.	1.	1	.	ssecorP	noitaziremyloP	1.1.D	182	.dedaol	nehw	wolf	suocsiv	ogrednu	lliw	lairetam	eht	,dessorc	si	egnar	gninetfos	eht	dna	suohproma	si	lairetam	eht	fI	.sesaercni	yllautca	yticolev	wolf	eht	taht	os	,nwod	ytisocsiv	eht	evird	lliw	yticolev	tlem	rehgih	a	morf	gnitluser
gnitaeh	raehs	dna	Krat	adleol	Asa's	Glamelelex	2.1	Design	procedures,	these	stages	are	based	on	the	ideal.	Although	raising	the	melting	temperature	means	that	the	part	can	be	packaged	with	more	pressure,	the	partial	weight	is	reduced	because	there	will	be	a	great	increase	in	volume	reduction	that	cannot	be	compensated	by	the	change	in	pressure
requirements.	122	7.3.6	Thickness	track	175	10.1.5	Unstable	numbers	of	General	Standard	127	8.1.1	Food	system	29	XIV	Content	6.5	Design	for	the	Assembly	Flow	Assembly	Original	thickness	Fill	in	the	first	clues	of	welding	racing	weld	Balanced	fluid	without	welding	lines	The	gas	traps	in	the	1.5	mm	1.7	mm	2.0	mm	1.99	mm	2.5	mm,	0	mm	58
Moldflow	launch,	Moldflow	Principles	of	Design	4.3.10	The	runners	controlled	friction	heat	should	be	carved	to	produce	frictional	heat	(hunting)	168	9.6.2	Time	cycle	determined	by	design	parameters	and	processing.	Figure	6.14	Recommendations	for	cross	sections	of	ribs	6.4.2.3	Alternative	settings	As	shown	in	Figure	6.15,	the	ribs	can	take	the
shape	of	undulations.	That	is,	in	the	elimination	of	stretch,	the	chains	tend	to	return	to	the	equilibrium	state	of	the	random	coil	and	therefore	will	be	a	recovery	component	of	the	stride.	Resistant	of	pressure	20.4	Resistant	of	the	hose	hose	hose	hose	hose	hose	hose	hose	hose	hose	hose	hose	hose	hose	hose	hoseapideoseide	handide	handide	handide
handide	handide	handideopoposeideoseideoseoposeideveopveoseveveveedededed	about	abouthesEEEEEEEEEEEEEEEEEEEEEECEEEEEEEEEEEEEEEEEEEEEETEETETETETigETEET	am	radREinesRE88888888pinessinessinessinessinessinessinessinessinessinessiness	it	itness	that	can	Today,	ed	selairetam	ed	sotad	ed	esab	al	ne	rartnocne	edeup	es
lairetam	le	arap	arejit	al	ed	s©Ãrtse	ed	etimÃl	lE	.Ãs	ertne	sotseupo	nos	n³Ãicalicav	al	y	sarerrac	ed	atsip	al	ed	sotcefe	soL3	.odanell	ed	sisil¡Ãna	nu	ed	setnatropmi	s¡Ãm	sodatluser	sol	ed	onu	se	y	etrap	al	ed	dadilac	al	ed	n³Ãicanimreted	al	ne	etnatropmi	lepap	nu	a±Ãepmesed	.	lortnoC	ed	ametsiS	4.2.B	462	.n³Ãicacibu	us	rartsom	edeup	ojulf	ed
sisil¡Ãna	nu	,arudadlos	ed	saenÃl	sal	ranimile	nedeup	es	on	euqnuA	.sv	etnerf	ominÃm	ojulf	ed	arutarepmeT	41.2	arugiF	n³Ãicceyni	ed	n³ÃiserP	y	oedlom	ed	senoicidnoC	03	aniuq¡Ãm	al	ed	dadicapac	al	ed	%08	led	s¡Ãm	se	ranell	arap	n³Ãiserp	aL	elbitcaf	on	,ojoR	¢â	:saer¡Ã	sert	renet	edeup	alecrap	aL	.rosepse	le	animreted	sodajerapme	sotnemele
ertne	aicnatsid	aL	.)reyalorciM(	rallemaL	n³Ãicceyni	ed	oedloM	5.4.A	252	.n³Ãicceyni	rop	oedlom	ed	osecorp	le	etnarud	etnemavitcefe	nerruco	olutÃpac	etse	ne	soditucsid	sotcefe	y	senoicidnoc	sal	sadot	euq	rartsomed	edeup	rodaedlom	reiuqlauC	n³Ãicceyni	rop	oedlom	ed	sesaF	1.1	.oedlom	ed	osecorp	led	natluser	euq	selaudiser	senoicatneiro	y
senoisnet	sal	y	,etrap	al	ed	n³Ãiccirtser	ed	senoicidnoc	sal	,azeip	al	ed	aÃrtemoeg	al	,lairetam	led	¡Ãredneped	ocits¡Ãlp	ed	etrap	anu	ed	azreuf	aL	.latnorf	aer¡Ã	y	ojulf	la	etnerf	dadicoleV	54.3	ocif¡ÃrG	21.3	arugiF	odanell	ed	n³ÃrtaP	24	.	n³Ãicaregirfer	ed	ametsis	led	o±Ãesid	led	aicnatropmI	1.1.9	351	.adalegnoc	apac	al	ed	ortned	otsuj	¡Ãtse	atla	s¡Ãm
arutor	ed	asat	al	,)a(	21.1	arugiF	al	ne	odartsom	,ocipÃt	otneimiterred	ed	ojulf	ed	dadicolev	ed	lifrep	nu	arap	,otnat	ol	roP	.etrap	al	ed	sanretxe	seicifrepus	sal	ne	leip	ed	allam	o	etimÃl	nu	noc	D3	etrap	anu	alumis	,adacifidom	D5.2	allam	adamall	secev	a	,noisuF	allam	anU	:n³ÃisuF	ed	sallam	ne	solugn¡ÃirT	¢â	.samelborp	ed	n³Ãicative	y	o±Ãesid	ed
atneimarreh	anu	omoc	etnemelpmis	ed	ragul	ne	sotsoc	ed	n³Ãicazimitpo	ed	atneimarreh	anu	omoc	oedlom	ed	n³Ãicalumis	al	ed	osu	la	odavell	ah	n³Ãicacirbaf	al	ed	otsoc	le	ricuder	ed	labolg	ovitarepmi	lE	3.3.2.2	Variable	FFV	A	FFV	variable	during	filling	also	leads	to	changes	in	molecular	or	fiber	orientation.	103	7.1.4	Door	Location	.	Figure	4.3
Naturally	Balanced	Corridors	The	artificially	balanced	runner	system	achieves	its	by	changing	the	size	of	the	runners.	This	will	minimize	the	cycle	time	while	producing	high	quality	parts.	Stress	(ÃÂ	)	Loading	force	(F)	Cross-sectional	area	(A)	----------------------------------------------------------¢ÃÂ¡Â	Strain	(ÃµÂ	)	L	L0¢ÃÂÂ	L0	--------------------¢ÃÂ¡Â	1	K	Strain	(ÃÂ)
St	re	ss	(ÃÂ	)	Constant	load	Constant	load	Constant	load	(Spring	property)D	ef	or	m	at	io	n	Time	74	Product	Design	Figure	6.3	A	dashpot	represents	a	viscous	response	to	load	Voight-Kelvin	Mechanical	Model	Mimics	Typical	Response	to	Load:	The	Voight-	Kelvin	mechanical	model,	which	includes	a	spring	and	dashpot	in	series	with	a	spring	and
dashpot	in	parallel,	is	the	most	common	model	(see	Figure	6.4)	to	mimic	the	plastics'	behavior	upon	loading.	158	9.3.3	Bubblers	.	The	maximum	recommended	rib	thickness,	at	the	root,	Boosting	Structural	Integrity	with	Ribs	89	is	0.8	times	the	thickness	of	the	base	to	which	it	is	attached.	123	7.4.2	Molding	Window	Size	for	the	Three	Gate	Locations.
.259	B.1	Injection-molding	Machine	.	127	8.1.2	Runner	System	.	287	D.4	Thermosets	.	When	the	runner	system	is	added,	the	part	volume	will	influence	the	flow	rate	in	the	runner	system	and,	therefore,	the	pressure	drop.	To	some	degree,	a	small	amount	of	hesitation	can	be	designed	into	the	mold,	as	is	done	when	flow	deflector	or	artificially	balanced
runners	are	used.	113	7.3.1	Determining	the	Number	of	Gates	.	Stress	is	caused	by	the	combination	of	flow	and	freeze	whether	the	flow	is	in	or	out	of	the	mold.	Engineers	typically	have	to	enter	creep	databases	provided	by	resin	suppliers	to	obtain	time-strain	data,	then	perform	interpolation	and	extrapolation	procedures	to	develop	a	complete
nonlinear	isochronous	stress-strain	curve,	as	shown	in	Figure	6.10.	¢ÃÂ¢Â	Fusion	Triangular	elements	are	defined	on	the	surface	of	the	plastic	cross	section	as	shown	in	Figure	5.17	(b).	If	the	loading	is	cyclical,	use	the	proportional	limit	for	design	calculations.	Melt	shear	It	is	the	resistance	of	a	material	to	the	cutting	flow.	169	10	Contraction	and
Warpage.	164	9.5.3	Flow	and	heat	transfer.	.281	D.1	What	are	the	plants?	An	analysis	of	molding	window	will	be	executed	to	compare	both	materials.	136	8.4.1	Determine	the	number	of	cavities.	From	the	graph,	it	is	clear	that	the	thickness	has,	with	much,	the	greatest	influence	on	the	change	of	percentage	of	pressure.	124	7.4.3	Filling	pattern.
Molas	generally	want	to	shrink	more	in	the	direction	of	the	orientation,	so	there	is	significant	internal	stretch	in	the	locations	where	the	subflux	occurs.	While	this	knowledge	by	Sã	can	only	improve	the	quality,	only	with	the	use	of	the	analysis	of	mold	flowers	during	the	initial	design	stage,	with	the	mold	design	control	and	get	the	complete	benefits.
301	D.5.10	LDPE.	142	8.5.3	Determination	of	corridor	diameters.	The	book	provides	an	general	description	of	the	behavior	of	polymer	flow	and	the	injection	molding	process,	principles	of	design	to	facilitate	the	integrated	design	of	the	part	and	the	mold,	and	examples	of	how	much	the	technology	of	analogs	can	be	used	Lisis	of	spring	design	to	solve
problems	and	to	optimize	the	design	design,	mold,	mold	and	sam	molding	process.	The	flow	of	the	flow	front	is	defined	as	the	transverse	section	of	the	advanced	flow	front.	During	the	filling	phase,	the	high	pressure	accumulates	in	the	injection	nozzle	to	overcome	the	speed	of	flow	speed	of	the	flow,	maximum	speed	speed	profile	just	within	the
cutting	speed	of	the	frozen	layer,	the	Zero	shear	cutting	speed	on	the	central	line	mold	wall	(a)	(b)	14	polymer	flow	behavior	in	injection	mold	The	piece,	which	increases	the	pressure	required	to	fill.	You	can	use	less	draft,	half	a	degree	per	side,	if	the	steel	that	forms	the	sides	of	the	rib	is	carefully	polished.	128	Content	XV	8.2	PRINCIPLES	OF
DESIGN	OF	THE	ROADS	SYSTEM.	22	2.4.4	Filling	time.	St	ra	in	(%)	log	(time)	the	temperature	increases	the	load	increases	load	a	sod	ed	n³Ãisuf	ed	ojulf	ed	dadicolev	al	ratnemua	edeup	n³Ãiserp	al	racilpud	,oremÃlop	ed	adidnuf	asam	anu	rasu	la	ralimis	n³Ãicautis	anu	ne	oreP	.esreartnoc	a	azneimoc	ojulf	ed	etnerf	le	,selaretal	sederap	sal	ed	ortnec
le	noc	artneucne	es	ojulf	ed	etnerf	le	odnauC	.otneimairfne	ed	opmeiT	1.4.9	261	.arutarepmet	al	ed	otnemua	le	noc	¡Ãratnemua	s©Ãrtse	led	n³Ãicajaler	y	aicneulf	ed	asat	aL	¢Â	¬â	¢Ã	:nos	aicneulf	al	noc	sodaicosa	serotcaf	sortO	)4.6(	.azeip	ed	dadilaC	1.4.2	12	.sV	ohom	led	arutarepmeT	2SBA	1SBA	]CE	S[	e	miT	G	niL	OO	C	]CO[	ohom	led
arutarepmeT	01	51	02	52	03	53	04	54	05	08	07	06	05	04	opmeiT	.soÃrf	seroderroc	1.3.8	431	.osecorp	ed	olciC	1.4.B	662	.roderroc	led	o±Ãesid	le	arap	n³Ãicacificepse	anu	animreted	dadivac	al	ed	sisil¡Ãna	le	,sarbalap	sarto	nE	.setnerefid	etnematelpmoc	sotneimatropmoc	ne	atluser	euq	ol	,sednarg	yum	res	nedeup	arutarepmet	al	y	dadicolev	al	ed
setneidneped	sotcefe	sotse	,arutarepmet	al	ravele	la	azurc	es	oirdiv	led	n³Ãicisnart	ed	arutarepmet	al	y	onilatsircimes	se	lairetam	le	iS	.eurps	led	senoisnemid	ed	n³ÃicanimreteD	1.5.8	141	.rorre	elbisop	ed	daditnac	al	se	royam	,alger	atse	ed	n³Ãicaloiv	al	se	royam	otnauC	.wolfdloM	ed	o±Ãesid	ed	soipicnirp	sol	ne	evalc	otnemele	nu	se	otcudorp	y	ohom
ed	o±Ãesid	led	n³Ãicargetni	atsE	.s©Ãrtse	led	n³Ãicajaler	al	ed	onem³Ãnef	la	acilpa	es	n©Ãibmat	aramosa	es	ocits¡Ãlp	nu	euq	ecah	euq	ocisÃf	omsinacem	lE	.cte	,eria	ed	sapmart	sal	,arudadlos	ed	saenÃl	sal	,ojulf	ojab	le	,n³Ãicalicav	al	noc	samelborp	rebah	ebed	on	,s¡ÃmedA	.etolf	omertxe	orto	le	euq	ritimrep	ebed	es	,odinu	etnemadigÃr	¡Ãtse
ocits¡Ãlp	led	omertxe	nu	iS	.ojulf	ed	latnorf	arutarepmeT	4.5.2	82	.n³Ãisuf	ed	arutarepmet	al	ne	etnelaviuqe	oibmac	nu	euq	royam	ohcum	res	edeup	otneimairfne	ed	opmeit	le	ne	otcefe	lE	.913	ecidnÃ	.esriulf	arap	oiraloroc	onem³Ãnef	nu	se	s©Ãrtse	led	n³Ãicajaler	aL	s©Ãrtse	ed	n³ÃicajaleR	3.3.1.6	97	otcudorp	led	o±Ãesid	le	arap	lairetam	led
sedadeiporP	=	---------------	)(	,T	T	µÂ®Ã	Æ¯Ã	)(	CE	suludoM	times,	depending	on	the	material.	268	B.5.2	Injection	speed.	Figure	2.11	Grilla	with	five	door	locations	The	grill	will	be	molded	from	ABS.	Just	at	the	beginning	of	the	filling,	there	is	an	increase	in	pressure.	It	is	interesting	to	make	some	cycles	on	him	taken	to	reach	this	state	of	equilibrium.
284.2.2	Structures	and	properties	of	planning.	For	multicavity	molds,	this	means	that	each	cavity	must	fill	at	the	same	time.	As	the	injection	pressure	increases,	the	flow	front	in	this	thin	spinal	can	begin	to	move	more.	249	A.4.1	Co-infection	(sandwich)	Molding	3	1.1.3	The	phase	pressurization.	0	50	100	150	45	30	15	0	Flow	length	Sprue,	Runner,	and
Gate)	and	Cavities	Can	Be	correlated	with	severe	material,	design,	and	processing	parameters.	91	6.5.4	Adjustment	sets.	In	fusion	meshes,	the	elements	through	the	thickness	are	aligned	and	paired.	1.1.4	The	compensatory	compensation	flow	flow	is	unstable.	2.4.1	First	part	quality,	the	quality	of	the	part	must	be	defined.	The	orientation	of	the
molecases	and	fibers	could	make	the	change	of	dimension	anisotrópico.	That	is,	the	coefficient	of	expansion	of	technique	(because	the	expansion	or	contracting)	is	greater	in	a	direction	(for	example,	the	flow	direction)	than	in	the	direction	of	the	cross.	205	Content	XIX	A.3	Development	of	the	injection	molding	process.	These	concepts	are	examined	in
chapter	1.	For	fusion	models,	thicknesses	are	automatically	calculated	by	default.	GRAL	4.5	Pressure	gradient	0.25	0.75	0.75	1.00	15.0	12.5	10.0	7.5	2.5	0	Filling	time	[sec]	In	je	ct	io	n	p	re	ss	ur	e	[	M	p	a]	pressure	in	injection	location:	XY	PLOT	MOLDFLOW	FLOW	CONCEPTS	53	4.3.4	MAXIMUM	SHEAR	STRESS	The	maximum	stress	in	the	part	must
be	below	the	set	of	specified	material.	Figure	4.4	shows	an	example	of	an	artificially	balanced	corridor	system.	Compare	the	CAD	volume	with	the	volume	of	the	otneimairfne	otneimairfne	ed	opmeiT	.ortnec	le	ne	orec	a	odnajab	,roiretxe	le	ne	omix¡Ãm	nu	ed	aÃrav	n³Ãrit	led	s©Ãrtse	lE	.	lic¡Ãf	n³ÃiccejE	01.2.8	331	.wolfdloM	dadicoleV	anu	anu
etnemairasecen	azitnarag	on	etnatsnoc	ocirt©Ãmulov	ojulf	ed	asat	anu	euq	atneuc	ne	agneT	.oedlom	ed	senoicidnoc	sal	ed	otcefE	4.2	02	.senoicarepo	y	ametsiS	:n³Ãicceyni	rop	oedlom	ed	aniuq¡ÃM	:B	ecidn©ÃpA	652	.aniuq¡Ãm	al	ed	osecorp	ed	senoicidnoc	ed	n³ÃicarugifnoC	1.1.c	172	.oirasecen	se	atroc	s¡Ãm	n³Ãicamrofni	al	ralopartxe	y	ralopretni
arap	sodot©Ãm	,ozalp	ogral	a	ricederp	ed	selicÃfid	nos	selatneibma	senoicidnoc	sal	y	s©Ãrtse	le	y	elbitcaf	se	on	opmeit	ed	sodoÃrep	sogral	etnarud	selaudividni	sabeurp	ed	osecorp	le	euq	odaD	.n³Ãisuf	ed	oledom	le	noc	etnemadauceda	adatneserper	©Ãtse	azeip	al	ed	rosorg	le	euq	ed	esrarugesa	ebed	atsilana	lE	.otneimairfne	ed	ametsis	led
senoicaucE	4.9	.261	.dadicolev	y	opmeit	ed	edneped	etnemlareneg	asocsiv	atseupser	aL	.azeip	al	ed	rosorg	le	enifed	derap	al	ed	sotseupo	sodal	sol	ne	sotnemele	sol	ertne	aicnatsid	al	a	etnerf	s©Ãrtse(	N-S	le	esu	,sodoÃrep	sogral	etnarud	y	sotroc	solavretni	a	etiper	es	agrac	al	iS	?necah	©ÃuQ¿Â	1.3.9	751	.orto	noc	n³Ãicarapmoc	ne	ojulf	ed	etnerf	led
aer¡Ã	nu	ed	n³Ãicarelecased	anu	se	adud	aL	sadud	ed	n³ÃicciderP	1.1.2.5	.azeip	al	ed	aÃrtemoeg	al	etnemadauceda	ratneserper	ed	s¡Ãmeda	etnatropmi	n³Ãicaredisnoc	anu	se	allam	al	ed	dadisned	aL	.olpmeje	etse	ed	n³ÃicpircseD	1.3.11	502	?socits¡Ãlp	sol	neyulf	om³ÃC¿Â	f	v	h	a	z	x	Y	=	=	-------------------------	)H(	arutlA	)V(	etroc	ed	dadicolev	ed
dadicoleV	Y	--------------	-----	)A(	aerÃ	)F(	etnatroc	ozreufse	ed	azreuF	=	------------------------------	etroc	ed	n³Ãisnet	ed	etroc	ed	dadicoleV	dadisocsiV	.azeip	anu	ranell	arap	adireuqer	n³Ãiserp	al	¡Ãranimreted	ojulf	ed	dutignol	y	derap	al	ed	rosorg	ed	n³Ãicanibmoc	aL	.OPP/EPP	71.5.D	013	.lairetam	rojem	le	aÃres	)	adidem	arto	anugla	o(	n³Ãisuf	ed	ojulf	ed
ecidnÃ	nu	ne	odasab	)1SBA	osac	etse	ne(	lic¡Ãf	s¡Ãm	ojulf	ed	lairetam	le	euq	aÃres	laicini	n³Ãicisopus	anu	,SBA	selairetam	sod	sol	ed	laicini	n³Ãiccele	al	ed	nemuseR	6.5.2	13	oedlom	ed	samitp³Ã	senoicidnoc	sal	ranimreted	araP	in	the	advanced	flow	front	due	to	the	geometry	of	the	variable	cavity	and	the	filling	pattern.	176	10.2	Basic	Causes	of
Countercion	and	Página	Guerra.	This	meant	executing	a	corner	with	a	prototype	or	a	real	production	mold.	122	7.3.5	Door	length.	Figure	4.13	shows	a	balanced	corridor	system	of	a	family	tool.	129	8.2.1	Benefits	of	good	runner	design.	Strvel	curves	for	a	range	of	temperatures	provide	a	more	reliable	way	to	evaluate	the	performance	of	the	material
at	high	temperatures.	A	detailed	more	than	detailed	animals	can	validate	the	locations	of	the	doors,	dimension	the	doors	and	runners,	design	the	refrigeration	system,	and	ensure	that	the	part	is	not	going	to	warp	too	much.	6.2	Design	for	force	6.2.1	Predict	the	force	of	the	part	of	the	ig	xito	or	the	failure	of	the	design	of	plastic	products	is	often
determined	by	the	accuracy	of	the	strength	of	the	piece	(stiffness)	is	It	can	predict.	As	the	plastic	flows	are	subject	to	spill	string,	also	called	flow	cutting.	271	XX	Content	Apã	©	ndice	D:	Planistic	materials.	However,	for	non	-Neotonian	fluids,	which	include	the	majority	of	polyel	melts,	the	viscosity	varies,	it	does	not	only	with	the	temperature	but	with
the	spill	rate.	As	can	be	seen	in	Figure	6.8,	an	increase	in	the	load	rate	significantly	increases	the	maximum	force	and	yield,	while	an	increase	in	temperature	leads	to	decreases	in	last	instance	and	the	strength	of	yield	and	in	proportional	numbers.	Most	of	the	time,	the	parties	will	have	high	school	stretchs	that	will	be	two	to	five	times	the	stir.	The
nimpite	is	approximately	half	of	the	mismaireal	because	at	this	stage	of	the	design	process,	the	low	pressure	through	the	runners	is	not	calculating.	Figure	1.12	a)	Typic	speed	profile	(b)	The	corresponding	distribution	of	the	cutting	rate	in	the	injection	filling	by	injection	1.2.7.7.1	Effects	of	temperature	and	pressure	since	the	mobility	of	the	polycular
molecular	chains	with	decreasing	temperature,	the	resistance	to	the	flow	of	polymer	casting	also	depends	to	a	large	extent	on	the	temperature.	This	can	be	seen	experimentally	using	the	two-colored	technique.	This	allows	more	time	for	level	y	satla(	abeurp	ed	sarutarepmet	sod	a	ocipÃt	oremÃlop	nu	arap	n³Ãicamrofed-n³Ãisnet	ed	savruC	8.6	arugiF
.sotsoc	ed	orroha	narg	nu	se	etse	,atneimarreh	al	ed	adiv	al	etnaruD	.etnematcerroc	azeip	al	ratneserper	ebed	n©Ãibmat	allam	al	,serorre	nis	allam	anu	renet	ed	s¡ÃmedA	allam	ed	sotisiuqeR	2.5	.oÃrf	edlom	led	eicifrepus	al	atsah	adalegnoc	apac	al	ed	s©Ãvart	a	edreip	es	rolac	le	,opmeit	omsim	lA	.otneimazagleda	ed	allitsoc	al	ed	atnup	al	ed
amelborp	le	Ãsa	odnative	,edlom	led	otseupo	odal	le	ne	racoloc	edeup	es	rodarrob	ed	olugn¡Ã	le	y	emrofinu	¡Ãres	derap	al	ed	rosorg	le	euq	se	ajatnev	aL	.allam	ed	sopit	sert	sol	noc	selaicrap	saÃrtemoeg	rasu	nedeup	es	secev	sahcuM	.n³ÃicamrofeD	2.2.1	7	.mm	8.1	a	mm	5.4	ed	ojuder	es	rosorg	lE	.n³Ãicatnemila	ed	ametsis	le	ratneserper	arap
socird©Ãartet	sotnemele	o	zah	ed	sotnemele	rasu	nedeup	eS	.eurpS	7.1.8	821	.etnemavitcepser	,soremÃlop	ed	saluc©Ãlom	sal	ed	dadilivom	royam	anu	y	saluc©Ãlom	sal	ed	n³Ãicaenila	al	y	odadernesed	la	odibed	arutarepmet	al	y	etroc	ed	dadicolev	al	ratnemua	la	eyunimsid	n³Ãisuf	ed	dadisocsiv	al	,31.1	arugiF	al	ne	artseum	es	omoC	.odinifed	rosorg
nu	renet	ebed	otnemele	adac	,oidem	onalp	ed	soledom	sol	araP	.agrac	al	rirruco	edeup	euq	secev	ed	odarepse	oremºÃn	le	nos	setneidnopserroc	soremºÃn	soL	.etrap	al	ed	le	secev	01	etnemadamixorpa	se	eurps	led	otneimairfne	ed	opmeit	le	euq	,ograbme	nis	,evresbO	.ocilu¡Ãrdih	ametsiS	3.2.B	362	.azeip	al	arap	otneimairfne	ed	ametsis	le	razilana
edeup	es	,azeip	al	ed	oneller	le	odazimitpo	ah	es	euq	zev	anU	.amsim	etrap	al	ed	ortned	n³Ãiserp	ed	adÃac	al	ne	aicneulfni	acop	eneit	azeip	al	ed	nemulov	lE	.66	AP	4.5.D	392	.1.2.4	.elpmis	ojulf	ed	n³Ãrtap	nu	renetbo	arap	azeip	al	ed	senoisnemid	sal	racifidom	etnemelbisop	y	rennuR	ametsis	le	ranoisnemid	,satreup	racoloc	se	wolfdloM	ed	o±Ãesid	ed
otneimidecorp	led	ovitejbo	lE	.oedlom	ed	anatnev	al	ed	o±ÃamaT	2.5.2	72	.ortnec	le	aicah	etnemadip¡Ãr	eac	laudiser	n³Ãicatneiro	al	euq	ol	rop	,esrajaler	arap	and	two	charge	cups	(ramant	and	slow).	slow).	sol	a	seralucidneprep	res	nebed	erpmeis	euq	,dadicolev	ed	serotcev	nos	6.3	arugiF	al	ne	sadartsom	sahcelf	saL	.gnikcarc	s©Ãrtse	amall	es	otsE
.ozalp	ogral	a	acit¡Ãtse	agrac	nacilpmi	euq	senoicacilpa	arap	na±Ãesid	es	odnauc	ozalp	otroc	a	s©Ãrtse	ed	savruc	ed	ragul	ne	secnotne	nazilitu	es	savruc	satsE	.)ojulf	ed	n³Ãiccerid	al	ne	esraenila	a	edneit	euq(	arutcurtseorcim	us	ed	n³Ãiculove	al	a	odibed	,ojulf	led	n³Ãicunimsid	al	a	oremÃlop	rop	atseupxe	aicnetsiser	al	,n³Ãicamrofed	al	ed	odatluser
omoC	.sederap	sal	ed	sojel	n¡Ãtse	euq	sefej	sol	a	rayopa	arap	razilitu	edeup	es	stessuG	.etrap	al	ratneserper	arap	nazilitu	es	D3	lardeartet	sotnemelE	¢â	.odanell	ed	esaf	al	a	ralimis	yum	se	âojulf	led	otneimatropmoc	led	atsiv	ed	otnup	le	edsedâ	n³Ãicaziruserp	ed	esaf	aL	aniuq¡Ãm	al	ed	setnenopmoC	2.B	062	.etrap	al	ne	artne	euq	arutarepmet	al	ed
ojabed	C	o03	a	01	ed	etnemacipÃt	se	obirtse	le	ne	artne	euq	arutarepmet	aL	.	senumoc	samelborp	sol	rativE	4.3.7	611	.o±Ãesid	ed	osecorp	led	evalc	etrap	anu	se	oedlom	ed	senoicidnoc	sal	ed	n³Ãicazimitpo	al	,otneimidecorp	etse	nE	.MTniamoD	lauD	odamall	sisil¡Ãna	ed	odot©ÃM	.otepser	ojab	ed	serelliF	32.5.D	813	.opmeit	ed	sodagnolorp	sodoÃrep
rop	,lanoicroporp	etimÃl	led	ortned	,satla	sanretxe	sagrac	ojab	nacoloc	es	setrap	sal	odnauc	ecudorp	es	ozalp	ogral	a	agrac	aL	ozalp	ogral	a	agraC	2.2.2.6	.n³Ãicnuf	al	ed	adidr©Ãp	elbisop	al	y	etrap	al	ed	etnenamrep	n³Ãicamrofed	al	rative	arap	o±Ãesid	ed	solucl¡Ãc	sol	ne	oditimrep	s©Ãrtse	omix¡Ãm	le	omoc	odazilitu	res	ebed	lanoicroporp	etimÃl	lE	.
aniuq¡ÃM	ed	setsujA	y	odagurrA	2.1.01	371	.n³Ãimac	nu	arap	ednarg	atreup	ed	lenap	nu	se	32.5	arugiF	al	ne	etrap	aL	atreup	ed	opurG	1.5.5	.agertne	ed	ametsis	lE	1.3.B	562	.sednarg	soelcºÃn	ed	otneimairfnE	6.3.9	061	.n³Ãicceyni	rop	oedlom	le	etnarud	dadivac	al	ne	emarred	ed	asat	al	ed	n³Ãicubirtsid	al	somerim	,anal	ed	dadisocsiv	ed	otpecnoc	le
odicudortni	odneibaH	omitp³Ã	odilom	ed	senoicidnoc	sal	ranimreted	arap	oedlom	ed	ojulf	led	osU	5.2	y	y	s©Ãrtse	otla	nu	aerc	otsE	.skcarcorcim	ramrof	a	aicnednet	al	necuder	,sadilup	etnematla	edlom	ed	seicifrepus	rop	sadicudorp	,htoomS	ed	seicifrepus	saL	:skcarcorcim	sal	rativE	.odanell	ed	opmeit	led	orientation	along	the	two	sides	of	insertion,
which	could	lead	to	a	differential	contraction	and	the	Warpage	part.	â	€	¢	Triangles	in	medium	-plant	meshes:	The	triangular	elements	used	in	a	medium	plan	mesh	are	often	called	2.5D	elements	or	shell	elements.	18	2.3	Equations.	285	D.3.1	Market	Share	Distribution	of	Thermoplastics.	Figure	3.5	overflow	due	to	medicine	locations	Figure	3.6
Overflow,	contour	line	The	same	part	shown	in	Figure	3.3,	but	in	Figure	3.7	shows	the	filling	patron	just	before	the	filling	part.	173	10.1	Injection	and	frosted	mold.	The	packaging	and	compensation	phases	are	dominated	by	heat	transfer,	while	the	filling	is	dominated	by	fluid	flow.	Then,	using	these	conditions,	the	procedure	addresses	preliminary
tasks,	such	as	defining	the	dimensions	of	the	corridor.	5.2.1	Thickness	The	thickness	of	the	wall	of	the	Planistic	part	is	the	largest	taxpayer	to	a	pressure	drop	in	the	part.	13	1.2.11	Injection	pressure	vs.	The	main	and	minor	axes	of	the	ellipse	formed	by	the	deformation	of	the	drawn	cycles	are	measured,	and	the	relationship	gives	a	certain	measure	of
the	residual	or	orientation	level,	as	shown	in	Figure	2.4	Figure	2.3	Transparent	tape	dispenser	shown	to	travide	of	polarized	leaves;	Dense	color	changes	indicate	the	high	residual	stretch	Figure	2.4	Reversion	test	to	determine	the	orientation	level	22	molding	conditions	and	injection	pressure	2.4.2	Increasing	the	thickness	to	achieve	it	is	self-defined,
since	it	will	do	it:	€	¢	Increase	the	weight	of	the	part	and	the	cost	proportional	to	the	increase	in	thickness	â	€	¢	Increase	the	time	of	the	molding	cycle	required	to	cool	major	mass	of	material	â	€	¢	Increase	the	probability	of	sink	marks	well	-designed	ribs	can	These	disadvantages	with	only	a	marginal	increase	in	the	partial	weight.	The	image	on	the
right	shows	the	filling	patron	as	a	shaded	image	with	the	colors	in	the	bands.	The	diagrams	below	illustrate	how	the	thickness	of	the	part	affects	the	contraction	and	deformation.	A	small	change	in	product	design	can	often	give	dramatic	general	improvements.	Both	welding	lines	and	fusión	lashes	should	be	avoided	if	possible	minimizing	the	number
of	doors	and	placed	in	the	less	sensitive	nosks.	The	higher	the	load,	the	piston	moves.	When	the	piece	is	analyzed	correctly	in	the	previous	steps,	the	war	discount	is	a	confirmation	that	the	optimization	of	the	piece	and	the	process	is	well	done.	At	this	time	there	is	no	sufficient	pressure	to	fill	this	thin	area	because	the	plastic	has	an	alternative	route
along	the	thick	section.	8	1.2.3	Viscoelisto	behavior.	In	the	A-A	section,	the	distance	between	the	points	(a)	Model	Cad	(b)	Imported	geometry	(c)	Finite	element	mesh	72	product	design	6.1.2	Tension-deformation	of	a	material	determines	the	material	contribution	to	the	resistance	of	the	part	(or	rigidity),	which	is	the	relationship	between	the	load	and
the	deflexion	in	a	part	of	a	plastic.	The	parameters	where	they	changed	in	increases	of	20%.	3.3.2	Flow	front	speed	Influence	of	the	filling	patron	3.3.2.1	FFV	constant	The	ideal	filling	patron	has	a	flow	front	that	reaches	each	limb	of	the	cavity	simultaneously	with	a	constant	speed	of	the	flow	front	throughout	the	process	throughout	the	process	.	The
flow	front	reaches	the	thin	sprinkle	in	the	middle	of	the	filling	during	the	filling.	Due	to	the	cases	listed	above,	the	transverse	section	that	can	be	modeled	with	this	type	of	element	is	limited.	The	pressure	gradient	is	indication	of	a	balance	problem,	or	suggests	that	an	injection	speed	profile	should	be	heard.	Figure	2.2	shows	the	injection	pressure
based	on	several	of	these	parameters.	98	6.5.8	inserts.	fill	time	contours	indicate	that	the	flow	front	speed	is	not134	8.3.2	Hot	Runner	Systems.	177	10.2.1	Causes	of	Shrinkage.	128	8.1.5	Hot	Manifold.	In	addition,	sink	marks	and	vacuums	(see	section	12.16)	will	also	appear	in	thick	sections	without	enough	packaging.	With	many	materials,	there	is	a
resistance	limit	(stress-corresponding	in	the	level-off	section)	below	which	stress-level	fatigue	is	unlikely	to	occur.	On	the	other	hand,	at	lower	load	rates	or	higher	temperatures,	the	materials	appear	to	be	more	flexible	or	dutile	due	to	their	viscous	characteristics.	curves	(see	section	6.1.4.1)	as	a	design	criterion.	10	1.2.6	Conveying.	In	a	naturally
balanced	runner	system,	the	flow	length	of	the	handle	to	each	of	the	parts	is	the	same	for	all	cavities,	as	shown	in	Figure	4.3	Generally	this	type	of	corridor	system	has	a	larger	processing	window	than	artificially	balanced	corridors.	129	8.2.3	Balanced	flow	.	174	10.1.4	How	Pressure	and	Time	Affect	irrigation.	283	D.1.4	Polymer	compounds.	1.2.8
Pressure-driven	flow	The	flow	of	molten	thermoplastics	during	the	filling	phase	is	driven	by	pressure	that	exceeds	the	resistance	of	the	fusion	to	the	flow.	The	plastic	layer	right	inside	the	frozen	layer	is	subject	to	maximum	cutting	stress	and	freezes	instant	flux	stops,	attracting	almost	all	orientation.	264	B.3	molded	system	.	At	any	time,	the	local	FFV
and	FFA	product	along	all	mobile	fronts	is	equal	to	volume	flow	rate,	neglecting	the	compression	of	materials.	Full	time.
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