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mol	6.023	ã	£	â	€	â	€	É¡tomo	=	1.66	ã	£	â	€	10ã	¢	ë	†	â	€	24	g/amu	2.14	(c)	This	problem	portion	asks	that	we	determine	a	pair	of	k+	-cl	¢	ë	ë	â	â	â	â	â	â	¢	)	and	the	union	energy	(EO).	Of	equation	(2.11)	for	A	=	1,436	b	=	5.86	ã	£	â	€	†	â	€	™	n)	1,436	=	(9)	(5.86	£	â	€	€	™	1,436	1,436	(9)	(5.86	£	â	€	€	10	9/(1ã	¢	ë	†	â	€	™	9)	1,436	(9)	(5.86	ã	£	â	€	10ã	¢	ë	†	â	€	™	6)	=	ã	¢	ë	†	â	€	™	4.57	EV	2.19	The	percentage	of	iatnic	It	is	a	function	of	the	electronegativities	of	the	XA	and	XB	ions	according	to	equation	(2.10).
The	electronegativities	of	the	elements	are	found	in	Figure	2.7.	For	TiO2,	Xti	"	"	​Ë¢Ã	1	=	ci%	2	,otnat	ol	rop	y	,5.3	=	ox	y	5.1	A:	100	=	63.2%	1	P1:	FIU?	Fnt	PB017-03	PB017-Calister	October	11,	2000	12:22	Char	Count	=	0	Chapter	3	Metal	and	ceramic	structures	3.3	For	this	problem,	we	are	asked	to	calculate	the	volume	of	A	unitary	aluminum	cell.	Aluminum	has	a	FCC	crystalline	structure	(Table	3.1).	The	volume	of	the	cell	of	the	FCC	unit	can	be	calculated	from	the	equation	(3.4)	as	â	Â	Â	Â	Â	Â	Â	Â	Â	Â
Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	This	problem	requires	a	demonstration	that	the	APF	for	HCP
is	0.74.	Again,	the	APF	is	only	the	cellular	volume	ratio	of	the	total	sphere	unit.	For	HCP,	there	are	the	equivalent	of	six	spheres	per	cell	unit	and,	therefore,	VS	=	6	4	R3	3	=	8	R3	Now,	the	volume	of	the	unit	cell	is	only	the	product	of	the	base	area	of	the	cell	height,	c.	This	base	area	is	only	three	times	the	area	of	the	parallel	ACDE	shown	below.	D	C	A	=	2R	30	60	E	A	B	A	=	2R	A	=	2R	The	ACDE	area	is	only	the	length	of	the	CD	Times	the	height	BC.	But	the	CD	is	only	A	or	2R,	and	â	š	2r	3	â	...	bc	=	2r	cos
(30)	=	2	Therefore,	the	base	area	is	only	â	¬	¬	¢Üš	2r	3	area	=	(3)	(CD)	=	(3)	(2r)	=	6r2	3	2	and	from	that	c	=	1,633a	=	2r	(1,633)	â	¬	¬	¬	¬	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	Fnt	PB017-03	PB017-CALLISTER	October	11,	2000	12:22	CHAR'S	CARD	=	0	Therefore,	APF	=	8	R3	VS	=	-	Š	=	0.74	VC	12	3	(1.633)	R3	3.12.	(a)
This	part	of	the	problem	asks	us	to	calculate	the	volume	of	the	unit	cell	for	ZR.	This	volume	can	be	calculated	using	the	equation	(3.5)	as	VC	=	Nazr	Na	Now,	for	HCP,	N	=	6	Atoms/Unit	Cell,	and	for	Zr,	AZR	=	91.2	g/mol.	Therefore,	VC	=	(6	atoms/unitary	cell)	(91.2	g/mol)	(6.51	g/cm3)	(6.023	ã—	1023	atoms/mol)	=	1.396	ã—	10â	 مامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامامااااماماماماماماامام 	 اام 	 يب 	 يب 	 يب 	 يب 	We	must	now	calculate	the	A	and	C	values,	since	c	/a	=	1,593.	From	solution	to	problem	3.7,that	a	=	2r,	then,	for	HCP	âš	3	3A2	C	VC	=	2	but,	from	C	=	1,593a	â	¢Üš	3	(1.593)
A3	=	1,396	ã–	10â	â	¢	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü1⁄2⁄2⁄2⁄2o1⁄2o1⁄2o1⁄2o1⁄2o1⁄2o	=	2r	=	2r,	then,	then,	then,	for	HCP	â	,	for	HCP	â	¢Ü,	for	HCP	â	¢ÜÂ	ÂÂ	ÂÂÂ	ÂÂÂ	ÂÂÂ	ÂÂ	ÂÂ	ÂÂ	ÂÂ	ÂÂ	ÂÂ	ÂÂ	ÂÂÂÂÂÂ	ÂÂ	ÂÂ	ÂÂ	ÂÂ	ÂÂÂÂÂ	ÂÂ	ÂÂ	ÂÂ	ÂÂâ	¢Â	ÂÂ	ÂÂ	ÂÂ	ÂÂ	ÂÂâÂÂ	ÂÂ	ÂÂ	ÂÂ	ÂÂÂ	ÂÂÂ	ÂÂÂÂÂ	ÂÂ	ÂÂ	ÂÂ	ÂÂÂÂÂÂÂÂÂÂÂÂ	ÂÂ	ÂÂ	ÂÂÂÂ	Âcm3)	âˆš	(3)	(3)	(1,593)	1/3	=	3.23	ã—	10âˆ’8	cm	=	0.323	nm	and	finally	c	=	1.593a	=	(1,593)	(0.323	nm)	=	0.515	Nm	3.17	in	this	problem	We	are	given	that	iodine	has	an	orthomobic
unit	lula	for	which	parameters	A,	B,	and	C	of	zeal	are	0.479,	0.725	and	0.978	Nm,	respectively.	a)	Since	the	atom	and	atomic	radius	factor	are	0.547	and	0.177	Nm,	respectively,	we	must	determine	the	number	of	ã¡tomos	in	each	unit.	From	the	definition	of	APF	APF	=	vs	=	vc	3	n	4	r3	3	abc	p1:	fiu?	FNT	PB017-03	PB017-CALLISTER	October	11,	2000	12:22	Char	count	=	0	We	can	solve	the	number	of	ã¡tomos	per	cellular	unit,	n,	as	n	=	(APF)	ABC	4	R3	3	(0.547)	(4.79)	(7.25	)	(9.78)	(10âˆ’24	cm3)	4	(1.77	ã—
10-8	cm)	3	3	=	8.0	atom/unit	cell	(b)	In	order	to	calculate	the	density	of	the	ã—	n96	=	b	this	question	makes	us	generate	A	three-dimensional	unit	for	Aucu3	using	the	molã	©	cd-rom	definition	file.	A	set	of	addresses	that	can	be	used	to	build	this	unitary	lula	and	that	are	introduced	into	the	note	are	the	following:	[displayprops]	rotatez	=	âˆ’30	rotatey	=	âˆ’15	[atomprops]	Gold	=	lredred,	0.14	copper	=	Ltyellow,	0.13	[BondProps]	Singlesolid	=	Ltgray	[atom	=	0.5]	Au1	=	1.0,	Gold	au2	=	0.0.0,	Gold	au3	=
0.1.0,	Gold	au4	=	1.0,	Gold	au5	=	1,0,1,	Gold	au6	=	0.0.1,	Gold	AU7	=	0.1,	Gold	AU8	=	1.1,	Gold	Cu1	=	0.0.0,	FNT	PB017-03	PB017-Callister	October	11,	2000	12	:	22	Chain	Count	=	0	[Bonds]	b1	=	au1,	au5,	singlesolid	b2	=	au5,	au6,	singlesolid	b3	=	au6,	au2,	singlesolid	b4	=	au2,	au1,	singlesolid	b5	=	au4,	au8,	singlesolid	b6	=	au8,	au7,	SINGLESOLID	B7	=	AU7,	AU3,	SINGLESOLID	B8	=	AU3,	AU4,	SINGLESOLID	B9	=	AU1,	AU4,	SINGLESOLID	B10	=	AU8,	AU5,	SINGLESOLID	B11	=	AU2,	AU3,
SINGLESOLID	B12	=	AU6,	AU7,	SINGLESOLID	when	These	instructions,	the	file	name	that	is	chosen	must	end	with	an	perãodo	followed	by	MDF	and	the	entire	file	name	must	be	locked	inside	the	quotes.	For	example,	if	one	wants	to	name	the	AUCU3	file,	the	name	by	which	it	must	be	saved	is	â	€	œAucu3.mdfâ	€.	In	addition,	the	file	must	be	saved	as	a	â	€	œText	documentâ	€.	3.27	In	this	problem	we	are	asked	to	be	shown	that	the	minimum	proportion	of	cation-to-anion	radio	for	a	coordination	number	of
six	is	​​0.414.	Next,	one	of	the	faces	of	the	rock	salt	structure	in	which	the	anions	and	cations	only	play	along	the	edges,	and	also	the	face	diagonals	are	shown.	R	A	R	C	H	G	F	OF	TRIALFULO	FGH,	GF	=	2RA	AND	FH	=	GH	=	RA	+	RC	FROM	FGH	IS	A	RIGHT	TRIAL	(GH)	2	+	(FH)	2	=	(FG)	2	O	(RA	+	RC)	2	+	(ra	+	rc)	2	=	(2ra)	2	that	leads	to	2ra	ra	+	rc	=	âˆš	2	5	p1:	fint	pb017-03	pb017-callister	October	11,	2000	12:22	Char	cunt	=	0	O,	solving	For	RC	/RA	RC	=	RA	2	âˆš	âˆ	’1	=	0.414	2	3.29	This	problem
requires	us	to	predict	glass	structures	for	various	ceriumic	materials	on	the	basic	load	base	and	iquenic	radio.	a)	For	CSI,	Table	3.4	RCS+	0.170	Nm	=	=	0.773	Riâˆ	’0.220	Nm	Now,	Table	3.3,	the	coordination	number	for	each	cation	(CS+)	is	eight,	and,	using	table	3.5,	the	predicted	glass	structure	It	is	cesium	chloride.	c)	For	the	joint	application,	of	Table	3.4	R	K+	0.138	Nm	=	0.67	Riâˆ	’0.220	Nm	The	coordination	number	is	six	(Table	3.3),	and	the	predicted	glass	structure	is	sodium	chloride	(Table	3.5).
3.36	This	problem	asks	that	we	comput	the	diamond's	techic	density	since	the	distance	câ	€	“c	and	the	union	unit	are	0.154	Nm	and	109.5	°	°,	respectively.	The	first	thing	we	need	is	to	determine	the	length	of	the	edge	of	the	length	of	the	distance	câ	€	“c	given.	The	drawing	shows	the	cylular	unit	with	those	carbon	utomos	that	bind	between	sã	in	a	room	in	a	room	in	a	room	=	=	2/	°Â	5.901	=	o	n³Ãinu	ed	olugn¡Ã	led	datim	al	se	,arugif	atse	eD	x	​Ï	¸Î	y	a	.dadinu	alul©Ãc	,	which	means	that	=	90â	...	â	’54.75â	-
...	=	35.25â	–	...	as	the	triangle	shown	is	a	straight	triangle.	In	addition,	and	=	0.154	nm,	the	carbon-carbon	link	distance.	In	addition,	x	=	a/4,	and	therefore,	x	=	a	=	and	without	4	6	p1:	fiu?	Fnt	pb017-03	pb017-caldister	11	October	2000	12:22	count	of	char	=	0	or	a	=	4y	without	=	((4)	(0.154	nm)	(sen	35.25â	-	...)	=	0.356	nm	=	3.56	ã—	10â	æ8	cm	The	volume	of	the	unitar	cm	cell)	3	=	4.51	ã—	10â	¦)	now	only	one	atom	is	modified.	There	are	eight	equivalent	atoms	per	unitary	cell	(i.e.,	an	equivalent	corner,
three	equivalent	faces	and	four	inner	atoms),	and	therefore	=	=	n	ac	vc	na	(4.51	ã—	(8	atoms/unitary	cell)	(12.01	g/	G-ATOM)	CM3/Unitarian	cell)	(6.023	ã-1023	atoms/g-cm)	10â3	density	=	3.54	We	are	asked	to	calculate	the	density	of	CSCL.	Modifying	the	result	of	the	unit	3.4,	we	get	to	=	2	(0.170	nm)	+	2	(0.181	nm)	2rcs	+	+	2rclâ	¬	’=	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a
â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	The	reason	for	this	discrepancy	is	that	the	ionic	radios	in	Table	3.4,	used	for	this	calculation,	were	for	a	coordination	number	of	six,	when,	in	fact,	the	coordination	number	of	CS+	and	Clâ	●	is	eight.	Under	these	circumstances,	the	actual	ionic	radios	and	the	volume	of	unitary	cells	(CVs)	will	be	slightly	higher	than	the	calculated	values;	consequently,	the	measured	density	is	lower	than	the	calculated	density.	3.45	We	are	asked	in	this	problem	to	calculate	the	atomic
packaging	factor	for	the	CSCL	crystalline	structure.	This	requires	that	we	take	the	proportion	ofled	negiro	le	somanoicisop	,ragul	remirp	nE	.arenam	etneiugis	al	ed	emuser	es	n³Ãicanimreted	ayuc	,n³Ãiccerid	]631[	anu	se	D	n³ÃicceriD	]232[	3​​â	1​​â	erusolcnE	2	2	2	3	2	3	2	2	b​​â	2	3	2	3	a2	z	y	x	soretne	a	n³ÃiccudeR	c	y	,b	,a	ed	sonimr©Ãt	ne	senoicceyorP	sadanedrooc	ed	ametsis	oveun	etse	ed	sonimr©Ãt	ne	ogeul	;n³Ãiccerid	ed	rotcev	led	aloc	al	ne	sadanedrooc	ed	ametsis	led	negiro	le	somanoicisop	,ragul
remirp	nE	0	=tnuoC	rahC	22:21	0002	,11	erbutco	retsillaC-710BP	30-710BP	TNF?UIF	:1P	8	.eugis	omoc	emuser	es	n³Ãicanimreted	ayuc	,]232[	n³Ãiccerid	anu	se	B	n³ÃicceriD	.acibºÃc	dadinu	alul©Ãc	anu	ed	ortned	odajubid	nah	es	euq	senoiccerid	sairav	arap	secidn​Ã	somenimreted	euq	edip	amelborp	etsE	35.3	x	y	]011[	_	]121[	__	z	]210[	_	.n³Ãicaunitnoc	a	nacidni	es	]210[	y	]121[	,]011[	senoiccerid	saL	.acibºÃc	dadinu	alul©Ãc	anu	ed	ortned	senoiccerid	sairav	rajubid	edip	son	amelborp	etsE	15.3	2	1	c	]210[
1	2/b	0	0	a0	z	y	x	erusolcnE	soretne	a	n³ÃiccudeR	c	y	,b	,a	ed	sonimr©Ãt	ne	senoicceyorP	senoicceyorP	.n³Ãicaunitnoc	a	arugif	euq	nemuser	le	ne	acidni	es	omoc	]210[	n³Ãiccerid	anu	se	atsE	.etnemavitcepser	,c	y	2/b	nos	z	y	-y	seje	sol	ne	senoicceyorp	sal	euq	sartneim	,)z-y	onalp	le	ne	¡Ãtse	euq	ay(	orec	se	x	eje	le	ne	n³Ãicceyorp	al	,1	n³Ãiccerid	al	araP	.arugif	al	ne	sadajubid	senoiccerid	sod	sal	ed	secidn​Ã	sol	nedip	son	eS	)a(	05.3	3mn	4660.0	CV	486.0	=	=	SV	3mn	4540.0	=	FPA	ol³Ãs	se	ocim³Ãta	ejalabme
ed	rotcaf	le	,etnemlanif	,Y	1.0(2	+	)mn	071.0(2	=a	ol³Ãs	se	ocim³Ãta	oidar	led	sonimr©Ãt	ne	,a	,dadinu	alul©Ãc	al	ed	edrob	led	dutignol	al	lCsC	araP	3	3mn	4540.0	=	]	3)mn	181.0(	+	3)mn	071.0([)(	4	=	SV	ol³Ãs	se	0	=tnuoC	rahC	22:21	0002	,11	erbutco	retsillaC-710BP	30-710BP	TNF	?UIF	:1P	7	,SV	,arefse	al	ed	nemulov	le	,​ÃsA	.)4.3	albat(	etnemavitcepser	,mn	181.0	y	mn	071.0	nos	senoi	sod	sotse	ed	ocin³Ãi	oidar	le	;dadinu	alul©Ãc	rop	noi	lC	anu	y	sC	anu	ed	etnelaviuqe	le	yah	6.3	arugiF	al	eD	.alul©Ãc	al
ed	latot	nemulov	le	y	dadinu	alul©Ãc	al	ed	ortned	System	in	the	address	of	the	direction	vector;	Then,	in	terms	of	this	new	projection	of	the	coordinate	system,	in	terms	of	reduction	of	a,	b	and	c	a	whole	x	and	z	a	6	1	6	1	b	2	1	2	3	ã	¢	ë	ë	ë	ë	â	â	™	Ë	†	â	€	™	1	ã	¢	ë	†	â	€	™	6	[136]	3.56	This	requests	that	we	determine	Miller's	amps	for	the	planes	that	have	been	drawn	inside	a	unit	cell.	For	the	B	plane	we	will	move	the	origin	of	the	unit	cell	a	distance	from	the	unit	cell	to	the	right	along	the	y	-axis,	and	a
distance	of	the	unitary	cell	parallel	to	the	X	axis;	Therefore,	this	is	a	plane	(112),	as	summarized	below.	x	and	z	intercept	ã	¢	ë	†	â	€	™	A	ã	¢	ë	†	â	€	™	b	interceptions	in	terms	of	a,	b,	and	c	ã	¢	ë	†	â	€	Ë	†	â	€	™	1	ã	¢	ë	†	â	€	™	1	c	2	1	2	2	enclosure	(112)	3.58	Plan	B	We	will	leave	the	origin	in	the	unit	cell	as	shown;	This	is	a	plane	(221),	as	summarized	below.	Intercepts	intercepts	in	timer	of	reciprocal	reciprocations	A,	b	and	c	of	intercepts	five	9	x	and	2	1	2	2	b	2	1	2	2	2	(221)	Z	c	1	1	p1:	fiu?	FNT	PB017-03
PB017-Malisterium	October	11,	2000	12:22	12:22	12:22	Char	=	0	3.59	The	plane	(1101)	In	a	hexagonal	unitary	cell	it	is	shown	below.	Z	A	2	A	3	to	1	_	(1101)	3.60	This	problem	asks	that	we	specify	the	Miller's	amps	for	the	planes	that	have	been	drawn	inside	the	cells	of	the	Hexagonal	Unit.	(a)	For	this	plane	we	will	leave	the	origin	of	the	coordinate	system	as	shown;	Therefore,	this	is	a	plane	(1100),	as	summarized	below.	Intercepts	intercepts	in	terms	of	recovery	of	A	and	C	of	interscepts	five	a1	a	1	1	ã	¢	ë
†	â	€	™	A	ã	¢	ë	†	Å¾a	ã	¢	ë	ë	ë	â	™	1	ã	¢	ë	†	Å¾	ã	¢	†	â	€	™	1	0	(1100)	A3	z	ã	¢	ë	†	Å¾c	ã	¢	ë	†	Å½	0	3.61	This	problem	asks	us	to	draw	several	planes	inside	a	cylist	unitary	cell.	The	plans	(011)	and	(102)	are	indicated	below.	Z	__	(011)	and	X	_	(102)	10	P1:	Fiu?	FNT	PB017-03	PB017-Calister	October	11,	2000	12:22	Card	of	Char	=	0	3.63	This	problem	asks	us	to	represent	flat	specific	for	several	ceramic	crystal	structures.	(a)	A	(100)	plane	for	the	structure	of	the	rock	salt	crystal	would	appear	as	+	na	cl
3.64	for	the	unitary	cell	shown	in	problem	3.21	We	are	asked	to	determine,	determine,	determine,#####	#########################################################################	####	#############################################################################################################:1P	31	6582.0	6682.0	6611.0	3341.0	8.28	1.56	112	002	)mn(	a	)mn(	lkhd	​2	xednI	kaeP	:woleb
detalubat	era	stluser	hcihw	skaep	rehto	eht	rof	edam	era	snoitatupmoc	ralimiS	mn	0582.0	=	2	)mn	5102.0(	=	Â	Â		ã¢	2)0(	+	2)1(	+	2)1(	011d	=	2)l(	+	2)k(	+	2)h(	Lkhd	=	DNA	2	nis	)2(	nis	2	â¢¦ââ—	ã¢0.54	=	mn	5102.0	=	)mn	2451.0()1(	n	=	011D	â¦—â0.54	For	Srucco	hcihw	kape	tsrif	eht	rof	Eht	dna	gnipps	ranalpretni	eht	etupmoc	ot	restra	hcae	rof	eef	fo	retemaap	ecittal	eht	animreted	ot	ot	ot	ot	ot	ot	ew	;dexedni	neeb	SAHT	senalp	FO	Nerttap	Noitcarffid	eht	Morf	*48.3	2	âšâ	́â	́â	́	2682.0	=	mn	7404.0	=
2)0(	+	2)1(	+	2)1(	A	=	011D	sa	)11.3	,won	0	=tnuoc	stew	22:21	0002	,11	rebotco	retsillac-710bp	30-710bp	:1P	:1P	21	mn	7404.0	=	)2	()mn	âšâˆâ	̣¢	âšâˆâ	́â	̣¢	and	Detupmoc	Eb	,a	,retemaap	ecittal	eht	)1.3(	Noitauqe	Gnisiso	.Mn	1341.0	FO	Suidagar	cimota	ctcorc	ccf	sah	mun	sah	shat	sah	122(	DNA	)011(	eht	rof	sgnicps	ranalpretni	eht	etupmoc	ot	dekmoc	ot	dekmoc	ot	dekmoc	ot	dekmoc	ot	,1.3	elbat	rof	atad	eht	eht	gnusus	*08.3	3	2	2r61	38.0	=	dp	dna	=r	=	âˡâ	mer	=	DNA	)	cA	ecneH	.llec	tinu	eht	nihtiw
smota	2	fo	tnelaviuqe	na	si	ereht	,eroferehT	.llec	tinu	eht	ot	gnoleb	mota	retnec	eht	fo	yteritne	eht	dna	mota	renroc	hcae	fo	htruof-enO	.enalp	siht	nihtiw	smota	tnelaviuqe	rebmun	eht	rof	woN	3	3	3	Â	šâˆã¢	âšâˆâˆã¢	=	2	r4	2r61	áâšâˆâ	̣¢	́â	̣¢	́â	̣	three	eht	saerehw	3	ã¢	=	PA	3	áâšâ	̂	̣¢	=a	pa	tsuj	,egnatcer	Siht	Fo	Aera	Eht	,erofereht	R4	si	esab	elgnatcer	eht	fo	htgnel	eht	,R	suidar	cimota	eht	fo	smret	nI	3	2	R4	R	3	R4	.woleb	nwohs	sa	elgnatcer	a	smrof	llec	tinu	CCB	a	hguorht	sessap	taht	enalp	a	fo	noitrop	taht
,)011(	roF	.enalp	emas	siht	Nihtiw	Aera	Enalp	elcric	odaD	.oidemorp	anedac	anu	ed	ogral	ol	a	REM	sedadinu	ed	oremºÃn	le	se	euq	,0	=	tnuoC	rahC	3	:11	0002	ed	erbutco	ed	11	RETSILLAC-710BP	40-710BP	tnF	?UIF	:1P	41	lom/g	20.001	m	0005	=	=	nm	lom/g	000005	=	nN	y	lom/g	20.001	=	)lom/g	00.91(	)4(	+	)lom/g	10.21(	)2(	=	)FA(	4	+	)CA(	2	=	M	,otnat	ol	roP	.soniroulf	ortauc	y	sonobrac	sod	eneit	REM	dadinu	adac	,3.4	albaT	al	ed	,EFTP	araP	.)a4.4(	n³Ãicauce	al	odnasu	,nn	,n³Ãicaziremilop	ed
ocir©Ãmun	oidemorp	odarg	le	raluclac	oirasecen	sE	.lom/g	000,005	ed	oremºÃn	oidemorp	ralucelom	osep	nu	eneit	euq	oneliteoroulfartetilop	ed	laenil	orem​Ãlop	nu	arap	,L	,latot	anedac	al	ed	latot	dutignol	al	,)11.4(	n³Ãicauce	al	odnazilitu	,someluclac	euq	edip	son	,ragul	remirp	ne	,amelborp	etsE	11.4	lom/g	80.24	m	587	=	=	nM	lom/g	04033	=	nN	y	lom/g	80.24	=	)lom/g	800.1(	)6(	+	)lom/g	10.21(	)3(	=	)hA(	6	+	)CA(	3	=	M	,oneliporpilop	araP	.)a4.4(	n³Ãicauce	al	odnazilitu	,)n³Ãicaziremilop	ed	ocir©Ãmun
oidemorp	odarg	le(	NN	someluclac	euq	edip	son	es	arohA	)c(	lom/g	040,33	=	IM	IX	=	nm	0463	0088	080,01	0276	0023	006	70.0	02.0	82.0	42.0	61.0	50.0	000,25	000,44	000,63	000,82	000,02	000,21	000,65​​â	¬​â	000,84	000,84	​​â¬​â	000,04	000,04	-	¬​â	000,23	000,23	-	¬​â	000,42	000,42	-	¬​â	000,61	000,61​​â	¬​â	000,8	IM	IX	IX	IM	acifingis	egnaR	TW	raluceloM	.n³Ãicaunitnoc	a	obac	a	avell	es	otsE	.osep	acir©Ãmun	oidemorp	ralucelom	al	,nM	someluclac	euq	edip	son	es	,sodalubat	sotad	sol	eD	)a(	6.4	lom/g
80.24	m	007,32	=	=	nm	lom/g	601	=	nn	)a4.4(	n³Ãicauce	al	ed	secnotne	,n³Ãicaziremilop	ed	ocir©Ãmun	oidemorp	odarG	le	etneserper	nN	euq	somajed	iS	lom/g	80.24	=	)lom/g	800.1(	)6(	+	)lom/g	10.21(	)3(	=	)ha(	6	+	)ca(	3	=	m	olos	se	oneliporpilop	led	reM	ed	ralucelom	osep	lE	.	,lom/g	lom/g	000,000,1	ed	se	ocir©Ãmun	oidemorp	ralucelom	osep	le	euq	odad	,oneliporpilop	le	arap	ocir©Ãmun	oidemorp	n³Ãicaziremilop	ed	odarg	le	someluclac	euq	edip	son	eS	4.4	sorem​Ãlop	ed	sarutcurtsE	4	olut​ÃpaC	0	=
RAHC	ED	EJOCNOC	3	:11	0002	ed	erbutco	ed	11	RETSILLAC-710BP	40-710BP	There	are	two	carbon	utomos	per	unit	of	MER,	there	are	two	chain	bins	c.	c.	N,	it	is	only	2)	(5000	=	10,000	bonds.	In	addition,	they	assume	that	for	the	ãºnicos	bonds,	d	=	0.154	nm	y	=	109	°	°	(section	4.4);	therefore,	of	equation	(4.11)	2	L	=	nd	without	109	°	=	1254	Nm	=	10,000)	(0.154	Nm)	Without	2	it	is	now	possible	to	calculate	the	average	distance	from	the	chain	end,	R,	using	equation	(4.12)	as	âˆšš	âˆšš	r	=	d	=	d	=	d	=	d
=	d	=	d	=	d	=	d	=	d	=	d	=	d	=	d	=	d	=	d	N	=	(0.154	nm)	10000	=	15.4	nm	4.19	for	a	poly	(styrene-flute)	alternate	copolymer	with	a	molecular	weight	of	1,350,000	g/mol,	we	are	asked	to	determine	the	average	number	of	stretch	and	butadiene	units	by	molecule	.	Since	it	is	an	alternate	copolyler,	the	number	of	both	types	of	fusión	units	will	be	the	same.	Therefore,	consider	them	as	a	single	unit	of	fusión,	and	determine	the	degree	of	polymerization	numbering.	For	the	MEREENE,	there	are	eight	carbon
tomes	and	eight	hydrógen	utomos,	while	the	butadiene	Mer	consists	of	four	carbon	utomos	and	six	hydrógen	utomos.	Therefore,	the	combined	weight	styrenebutadiene	is	only	m	=	12	(ac)	+	14	(ah)	=	12)	(12.01	g/mol)	+	14)	(1.008	g/mol)	=	158.23	g/mol	of	the	equation	(4.4a	),	The	degree	of	polymerization	number	average	is	only	nn	=	mn	1350000	g/mol	=	=	8530	m	158.23	g/mol	aceã,	there	is	an	average	of	8530	of	both	types	of	Mer	per	mole.	4.28	Since	polyethylene	has	an	orthopal	unit	lula	with	two
equivalent	fusión	units,	we	are	asked	to	comput	the	totally	crystalline	polyethylene	density.	To	solve	this	problem,	it	is	necessary	A	=	2	(ac)	+	4	(ah)	=	2)	(12.01	g/mol)	+	4)	(1.008	g/mol)	=	28.05	g/mol	In	addition,	vc	is	the	unit	cell	volume,	which	is	only	the	product	of	the	three	lengths	of	unit	cell	edges	in	Figure	4.10	Asã,	=	na	vc	na	(7.41	ã—	10âˆ’8	(2	mers/Uc)	(28.05	g/mol)	cm)	(4.94	ã—	10âˆ’8	cm)	(2.55	​Ã	​Ã	320.6(cu/)mc	8​​â01	###
######################################################################################################The	percentage	can	be	calculated	using	equation	(5.5).	With	this	problem,	it	is	first	necessary	to	calculate	the	number	of	moles	of	SN	and	PB,	for	which	the	equation	is	used	(5.4).	Therefore,	the	number	of	moles	of	SN	is	only	nmsn	=	m	sn	98	g	=	=	0.826	mol	asn	118.69	g/mol	also,	for	Pb	NMPB	=	65	g	=	0.314	mol	207.2	g/mol	now,	use	of
equation	(	5.5)	RESPECTION	C	SN	=	NMSN	ã	£	â	€	â	€	Mol	+	0.314	Mol	Also,	5.27	This	problem	asks	us	to	determine	the	percentage	of	NB	weight	that	must	be	added	to	V	so	that	the	resulting	alloy	contains	1.55	£	-	1022	ã¡tomos	nb	per	zenic	centimeter.	To	solve	this	problem,	the	use	of	equation	(5.18)	is	necessary,	using	the	following	values:	n1	=	nnb	=	1.55	ã	£	â	€	â	€	g/cm3	A1	=	ANB	=	92.91	g/mol	a2	=	AV	=	50.94	g/mol	17	P1:	FIU?	FNT	PB017-05	PB017-CALDISTER	October	11,	2000	11:	4	With
count	=	0	Therefore,	CNB	=	=	100	Na	V	V	1	+	ã	¢	ë	†	â	€	™	NNB	ANB	NB	100	(6,023	ã	£	â	€	Ã¡tomos/mol)	(6.10	g/cm3)	6.10	g/cm3	1+	ã	¢	ë	†	â	€	™	(1.55	ã	£	â	€	=	35.2%	by	weight	of	5.30	In	this	problem,	we	are	given	a	general	equation	that	can	be	used	to	determine	the	hamburger	vector	and	are	asked	to	grant	hamburgers	vector	representations	for	specific	glass	structures,	and	then	to	calculate	the	magnitudes	of	the	vectors	of	hamburgers.	(a)	The	hamburger	vector	will	point	in	that	direction	with	the
most	high	linear	density.	Of	problem	3.70	the	linear	density	for	the	direction	[110]	in	FCC	is	1.0,	the	maximum	possible;	Therefore,	for	fcc	b	=	a	[110]	2	ã	¢	ë	†	Å¡	(b)	for	which	it	has	a	crystalline	structure	FCC,	r	=	0.1431	nm	(Table	3.1)	and	A	=	2r	2	=	0.4047	nm	[equation	(equation	(equation	(equation	(equation	(equation	(equation	(	3.1)];	Therefore,	at	2	h	+	k2	+	L2	2	0.4047	Nm	=	(1)	2	+	(1)	2	+	(0)	2	=	0.2862	Nm	2	B	=	5.37	(a)	asks	us	the	number	of	grains	per	square	inch	(N)	to	an	increase	of	100x,
and	for	a	size	of	4	ASTM	grain.	of	the	equation	(5.16),	(5.16),=	4,	y	N	=	2	(Nearly‟t1)	=	2	(4Ó Óâ‟tum1)	=	23	=	8	18	p1:	FIU?	FN	PB017-06	PB017-Callister	11	of	2000	11:	4	Carde	=	0	Capta	Tulo	6	DifusiÃ1n	6.8	This	problem	required	the	Cã	choice	of	diffusion	in	a	sythuciã3n	to	a	sythuce.	First	Convention	Conventions	the	Carbon's	carbon	concentration	concentrations	of	kg	c/M3	to	use	the	Equaciã2n	(5.9a);	The	carbon	densitys	and	iron	(from	the	interior	of	the	curbing	of	the	book)	is	2.25	and	7.87	G/CM
for	0.012	WT%	C	Ã¬Ã£	â«ã£	â«	â£	â£	â€TMs	â€TMs	â€TMs	Ã·	Ã£	â£	â€	103	C	C	=	â£	â¬â€T.	Â£	cc	Cfe	Ã£1ed	+	C	Fe	ãï«	â«	â£	â¬	â¬	â¬	Ã¬	â¬	â£	â£	â€T.	0.012	Ã£	â·	Ã£”	103	0,012	99,988	Ã£1ed	+	2.25	G/CM3	7.87	G/CM3	=	0,944	KG	C/M3	of	a	Similar	Smilar.	“Ã£	â¬	c	=	Ã¬	â¬	â¬	â¬	â¬	â¬	â¬	â€TMs	â€TMs	â€TMs	â€TMs	â€TMs	â€	Â£	Â¬	Â25	G/CM3	7.87	g/CM3	=	0.590	kg	c/m3	now,	used	in	a	form	of	EcuaciÃ1n	(6.3)	Xa	ja	â€TMÓ ë€TMëÓ–œ ââ€TMÓt	Cb	ÃÓ†	8	=	Ãë€TMe(1.40	Ã£â‟â€T.	)	0.944
KG/M3	â€TM3	â€TM3	â€TM3	2	=	3.95	Ã£âãœâ€TMÓ¤	The	Playing	of	1	mm	after	a	time	of	diffusion	10	h,	when	the	defused	is	not	assault.	from	the	EcuaciÃ1n	(6.5)	cx	â€TM0	â€TM0	C	x	x	x	Ãŷ†‟Ó œe€	=	=	1	ÃÓrf	Ã‟ÓœÓ¡	CS	Â	Co	0.1	â€TM0	2	2	2	DT	10€TMs3	=	1	Ã¢â€	erf	(2)	(2.5	Ã£â‟â€TMs	10€TMs11	m21	m2	/s)	(10	h)	(3600	/h)	=	1	Ã¢ttf	(0.527)	19	p1:	fu?	11:	4	Char	Count	=	0	Opposy	of	the	Tabla	6.1	and	Interpolación	z	Erf	(Z)	0.500	0,527	0,5205	and	0,5633	0,527	0.527.	â€TM	0,500	0,5633	â€TMe
â€TMe	â€TMe	â€TMe	â€TMs	of	any	=	Erf	(0.527)	=	0.5436	per	0	ë†	â€TMe	â€TMe	of	the	CX	=	0.046%	in	weight	of	N.	6.15	This	problem	is	requitable	a	steeping	time	for	logr	a	concentención	of	0.45%	in	weight	in	you	in	a	5.45%	of	the	Superfruit.	of	the	equaciÃ3n	(6.6b),	x2	=	dt	constant	but	as	the	temperature	is	constant,	also	to	the	constant,	x2	=	constant	t	or	x21	x2	=	2	t1	t2	Thus,	(2.5	mm)	2	(5.0	mm)	2	=	10	h	T2	from	which	T2	=	40	h	6.21	(a)	using	using#######
#########################################################################################	2T/1	1T/1	2D	nl	̄1D	nl	̄1⁄1⁄1⁄1⁄1⁄4⁄4⁄4⁄4⁄4⁄4⁄2⁄4⁄4⁄4⁄4⁄4⁄4⁄41⁄41⁄41⁄2	dna	dna	dna	3741	dna	K	3721(	2Tlumn	dnan³ÃicaucE	al	odnazilitu	odacilpa	s©Ãrtse	led	le	se	oirasecen	olucl¡Ãc	remirp	lE	.n³Ãtal	ed	nemic©Ãpse	led	n³Ãicagnole	al	somatupmoc	euq	edip	amelborp	led	etrap	atsE	)a	12.7	)N	007,51()4(	082.0	=	)	2m/N	901		Ã	041()()m	6		â01		Ã	5		â()m	3		â01		Ã	8(	E	o2d	F4
zµÎ	F4	​​â	=	​​â=	xµÎ	od/d	E	d	od	​​â=	secnotne	)8.7(	n³Ãicauce	al	rop	enifed	es	nossioP	ed	n³Ãicaler	al	y	od	d	=	xµÎ	etnemelpmis	se	xµÎ	asrevsnart	apec	al	euq	otseuP	E	o2d	F4	E	2	=	2	od	F	E	=	=	oA/F	=	zµÎ	)1.7(	y	)5.7(	snoitauqE	eD	.latem	ed	n³Ãicaela	al	arap	nossioP	ed	n³Ãicaler	al	somatupmoc	euq	edip	amelborp	etsE	61.7	.¡Ãriunimsid	ortem¡Ãid	lE	).ni	4​​â01	​Ã	2.6​​â(	mm	2​​â01	​Ã	6.1​​â	=	mm	002	ol	​​â=	odl	)mm	91()mm	05.0()33.0(	​​â	=	d	sotneimidner	d	arap	odneivloser	,arohA	.33.0	=	,lA	rof	,1.7	elbaT	morF	0
=tnuoC	rahC	5:11	0002	,11	rebotcO	retsillaC-710BP	70-710BP	TNF	?UIF	:1P	22	ol/l	zµÎ	​​â=	xµÎ	od/d	​​â=	)8.7(	noitauqE	odnazilitU	.d	,ortem¡Ãid	ed	oibmac	le	ranimreted	a	sodamall	somatse	arohA	)b(	)	2m/N	901	​Ã	96(	2)m	3​​â01	​Ã	91()(	).ni	20.0(	mm	05.0	=	)m	3​​â01	​Ã	002()N	008,84()4(	E	o2d	olF4	=	=	l	rO	4	od	ol	E=	2	F	l	)5.7(	y	,)2.7(	,)1.7(	snoitauqE	odnazilitU	.oinimula	ed	ocirdn​Ãlic	nemic©Ãpse	nu	ed	n³Ãicagnole	al	ranimreted	,amelborp	led	etrap	atse	ne	,edip	son	eS	)a	41.7	).ni	400.0(	mm	01.0	=	)mm
57()3100.0(	=	olµÎ	=	l	ecudorp	)2.7(	n³Ãicauce	al	ed	n³Ãicazilitu	al	,arohA	.3100.0	ed	n³Ãisnet	anu	a	ednopserroc	euq	,otneimanertne-n³Ãisnet	ed	avruc	al	ne	acits¡Ãle	n³Ãiger	al	ne	somatse	s©Ãrtse	ed	levin	etse	a	,33.7	arugiF	al	a	esodn©ÃirifeR	)isp	004.44(	aPM	003	=	2	m	3​​â01	​Ã	01	N	00532	=	2	od	F	oA	=	F	=	omoc	N	005.32	ed	agrac	anu	acilpa	es	odnauc	s©Ãrtse	le	raluclac	oirasecen	ecah	es	oremirP	.33.7	arugiF	al	ne	artseum	es	lauc	led	otneimanertne-s©Ãrtse	ed	otneimatropmoc	le	oreca	ed
nemic©Ãpse	nu	ed	l	n³Ãicagnole	al	someluclac	euq	edip	son	amelborp	etsE	9.7	).ni	01(	mm	052	=	m	52.0	=	)N	0002()4(	)m	3​​â01	​Ã	24.0(	2)m	3​​â01	​Ã	8.3()()	2m/N	901	​Ã	701(	F4	l	o2dE	=	=	ol	a	avell	ol	arap	n³ÃiculoseR	as	​=	F	=	Ao	​	F	do	​	2	​2	=	​	5000	N	6	​Ã​Â	10¢Ã​Â​Â3	m	​	2	​2	=	177	MPa	(25,000	psi)	From	the	stress-strain	plot	in	Figure	7.12,	this	stress	corresponds	to	a	strain	of	about	2.0	​Ã​Â	10¢Ã​Â​Â3	.	From	the	definition	of	strain,	Equation	(7.2),	​l	=	​ÃµÂlo	=	(2.0	​Ã​Â	10¢Ã​Â​Â3	)(50	mm)	=	0.10	mm	(4	​Ã​Â
10¢Ã​Â​Â3	in.)	(b)	In	order	to	determine	the	reduction	in	diameter	​d,	it	is	necessary	to	use	Equation	(7.8)	and	the	definition	of	lateral	strain	(i.e.,	​ÃµÂx	=	​d/do	)	as	follows:	​d	=	do	​ÃµÂx	=	¢Ã​Â​Âdo	​​ÃµÂz	=	¢Ã​Â​Â(6	mm)(0.30)(2.0	​Ã​Â	10¢Ã​Â​Â3	)	=	¢Ã​Â​Â3.6	​Ã​Â	10¢Ã​Â​Â3	mm	(¢Ã​Â​Â1.4	​Ã​Â	10¢Ã​Â​Â4	in.)	7.27	This	problem	asks	us	to	determine	the	deformation	characteristics	of	a	steel	specimen,	the	stressstrain	behavior	of	which	is	shown	in	Figure	7.33.	(a)	In	order	to	ascertain	whether	the	deformation	is	elastic	or
plastic,	we	must	first	compute	the	stress,	then	locate	it	on	the	stress-strain	curve,	and,	finally,	note	whether	this	point	is	on	the	elastic	23	P1:	FIU?FNT	PB017-Callister	October	11,	2000	11:5	Char	Count=	0	or	plastic	region.	Thus,	​=	F	=	Ao	​	44500	N	10	​Ã​Â	10¢Ã​Â​Â3	m	​	2	​2	=	565	MPa	(80,000	psi)	The	565	MPa	point	is	past	the	linear	portion	of	the	curve,	and,	therefore,	the	deformation	will	be	both	elastic	and	plastic.	(b)	This	portion	of	the	problem	asks	us	to	compute	the	increase	in	specimen	length.	From
the	stress-strain	curve,	the	strain	at	565	MPa	is	approximately	0.008.	Thus,	from	Equation	(7.2)	​l	=	​ÃµÂlo	=	(0.008)(500	mm)	=	4	mm	(0.16	in.)	7.29	This	problem	calls	for	us	to	make	a	stress-strain	plot	for	aluminum,	given	its	tensile	load-length	data,	and	then	to	determine	some	of	its	mechanical	characteristics.	(a)	The	data	are	plotted	below	on	two	plots:	the	first	corresponds	to	the	entire	stress-strain	curve,	while	for	the	second,	the	curve	extends	just	beyond	the	elastic	region	of	deformation.	300	Stress
(MPa)	PB017-07	200	100	0	0.000	0.002	0.004	0.006	Strain	24	0.008	0.010	0.012	P1:	FIU?FNT	PB017-07	PB017-Callister	October	11,	2000	11:5	Count	=	0	(b)	The	elastic	module	is	the	slope	in	the	linear	elastic	region	such	as	E	=	200	MPa	â	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü
For	performance	resistance,	the	0.002	deformation	compensation	line	is	drawn	in	discourse.	It	crosses	with	the	tension-deformation	curve	to	approximately	285	MPa	(41,000	psi).	(d)	The	traction	resistance	is	approximately	370	MPa	(54,000	psi),	corresponding	to	the	maximum	voltage	in	the	full	voltage	chart.	(e)	The	ductility,	in	the	percentage	of	lengthening,	is	only	the	plastic	tension	in	the	fracture,	multiplied	by	a	hundred.	The	total	fracture	strain	in	the	fracture	is	0.165;	Restricting	the	elastic	tension
(which	is	approximately	0.005)	leaves	a	plastic	tension	of	0.160.	Therefore,	ductility	is	approximately	16%	of	El.	(f)	From	the	equation	(7.14),	the	resilience	module	is	only	UR	=	Y2	2e	which,	using	data	calculated	in	the	problem,	produces	a	value	of	UR	=	(285	MPa)	2	=	6.5	ã—	105	J/m3	(93.8	in	.-LBF	/In.3)	(2)	(62.5	ã-103	MPa	This	problem	asks	us	to	calculate	the	resistance	modules	for	the	materials	that	have	the	voltage-deformation	behaviors	shown	in	Figures	7.12	and	7.33.	According	to	the	equation
(7.14),	the	UR	resilience	module	is	a	function	of	performance	resistance	and	the	elasticity	module	as	UR	=	Y2	2e	The	values	for	and	E	for	the	brass	in	Figure	7.12	are	250	MPa	(36,000	psi)	and	93.9	GPA	(13.6	ã	-	106	psi),	respectively.	Thus	UR	=	(250	MPa)	2	=	3.32	ã—	105	J	/M3	(47.6	in.-lbf	/in.3)	(2)	(93.9	ã-	103	MPa)	7.41	For	this	problem,	we	are	given	two	values	of	îμt	and	T,	of	which	we	are	asked	to	calculate	the	true	tension	that	produces	a	true	plastic	tension	of	0.25.	Using	the	equation	(7.19),	we	can
configure	two	simultaneous	equations	with	two	unknowns	(the	unknowns	are	K	and	N),	as	log	(50,000	psi)	=	log	k	+	n	log	(0.10)(60,000	psi)	=	log	k	+	n	log	(0.20)	of	these	two	expressions,	n	=	log	(50,000)	ã	¢	ë	†	â	€	™	log	(60,000)	=	0.263	log	(0.1)	ã	¢	ë	†	†	â	€	™	log	(	0.2)	log	k	=	4.96	or	k	=	91,623	psi	Therefore,	for	ã®µt	=	0.25	t	=	=	=	)	2	=	(91,623	psi)	(0.25)	0.263	=	63,700	psi	(440	MPa)	25	p1:	fiu?	FNT	PB017-Callister	October	11,	2000	11:	5	Chant	Count	=	0	7.45	This	problem	requires	us	to	use	the
appropriate	data	of	problem	7.29	to	determine	the	values	​​of	N	and	K	for	this	material.	From	Equation	(7.32)	the	slope	and	intercepting	of	a	trunk	t	versus	log	îµt	plot	will	produce	and	log	K,	respectively.	However,	the	equation	(7.19)	is	only	considered	in	the	region	of	plastic	deformation	to	the	point	of	the	neckline;	Therefore,	only	the	data	points	can	be	used	7,	8th,	9th	and	10th.	The	registration	diagram	with	these	data	points	is	indicated	below.	2.60	2.58	2.56	TRUE	ESTRIPS	Log	(MPA)	PB017-07	2.54
2.52	2.50	2.46	-2.2	-2.0	-1.8	-1.6	-1.4	-1.2	The	slope	produces	a	value	of	0.136	for	N,	while	the	intercepting	gives	a	value	of	2,7497	For	log	K,	and	therefore	k	=	562	MPa.	7.50	For	this	problem,	there	is	the	load	in	which	there	is	a	circular	spy	of	aluminum	Órcuide	fractures	when	it	is	subjected	to	a	three	-point	fold	test;	We	are	asked	to	determine	the	load	in	which	a	spy	of	the	same	material	has	a	fracture	of	square	cross	section.	First	it	is	necessary	to	calculate	the	flexural	force	of	the	alumin	using	equation
(7.20b),	and	then,	using	this	value,	we	can	calculate	the	value	of	FF	in	equation	(7.20a).	From	equation	(7.20b)	fs	=	=	=	ff	l	r3	(950	n)	(50	ã—	10âˆ’3	m)	=	352	ã—	106	n/m2	=	352	MPa	(50,000	psi)	()	(3.5	ã—	10âˆ	’3	m)	3	Now,	the	resolution	for	FF	of	Equation	(7.20a),	the	realization	that	b	=	d	=	12	mm,	produces	ff	=	2fs	d3	3l	(2)	(352	ã—	106	n/m2)	(12	ã	-	10âˆ’3	m)	3	=	10,100	N	(2165	lbf)	(3)	(40	ã—	10âˆ’3	m)	7.54*	(a)	This	part	of	the	problem	asks	us	to	determine	the	flexural	value	of	N.	Taking	natural
logarithms	of	both	sides	of	26	p1:	fiu?	FNT	PB017-07	PB017-Callister	October	11,	2000	11:	5	Char	count	=	0	Equation	(7.22)	Yields	ln	fs	=	ln	or	âˆ	’NP	In	Table	7.2	it	is	observed	¯Ã	]111[	z	.n³Ãicaunitnoc	a	arugif	al	ne	acidni	es	omoc	]011[	n³Ãiccerid	al	ne	y	)111(	onalp	le	ne	rirruco	edeup	otneimazilsed	le	,ameuqse	etse	noC	.agrac	ed	eje	la	alelarap	]001[	n³Ãiccerid	us	noc	odatneiro	CCF	latsirc	nu	arap	dimhcS	rotcaf	le	someluclac	euq	edip	son	eS	*01.8	.n³Ãicaunitnoc	a	artseum	es	laT	.setnerefid	111	opit	ed
senoiccerid	sod	nacidni	sahcelf	noc	y	,onalp	ed	opiT	}	011{	CCB	nu	arap	ocim³Ãta	euqapme	le	rajubid	somebed	,b6.8	arugiF	al	A	7.8	otneimicelatrof	y	n³Ãicamrofed	ed	somsinaceM	8	olut​ÃpaC	0	=	tnuoC	rahC	6	:11	0002	ed	erbutco	ed	11	RETSILLAC-710BP	80-710BP	TNF	?UIF	:1P	72	.)isp	000,14(	aPM	582	=	W	,otnat	ol	rop	,y	)isp	000,28(	aPM	075	=	y	,)33.7	arugiF(	oreca	ed	n³Ãicaela	al	arap	euq	sartneim	,)isp	000,81(	aPM	521	ed	se	ojabart	ed	s©Ãrtse	le	,)isp	000,63(	aPM	052	=	y	euq	ay	,)21.7	arugiF	(
n³Ãtal	ed	n³Ãicaela	al	arap	.2	omoc	someramot	euq	,dadiruges	ed	rotcaf	nu	rop	otneimidner	led	dadisnetni	al	odneidivid	naluclac	es	,33.7	y	21.7	sarugiF	sal	ne	nartseum	es	n³Ãicamrofed-n³Ãisnet	ed	sotneimatropmoc	soyuc	,senoicaela	sod	sal	arap	ojabart	ed	senoisnet	saL	07.7	.Bh	07	o	bh	521	etnemadamixorpa	ed	se	n³Ãiccart	al	a	aicnetsiser	atse	a	etneidnopserroc	n³Ãtal	le	arap	azerud	al	,13.7	arugiF	al	eD	.)isp	000,56(	aPM	054	ed	se	n³Ãiccart	al	a	aicnetsiser	al	,21.7	arugiF	al	ne	artseum	es	oyuc
n³Ãicamrofed-n³Ãisnet	ed	otneimatropmoc	le	,n³Ãtal	ed	artseum	al	araP	)a(	.llewkcoR	y	llenirB	ed	sazerud	sal	ed	senoicamitse	ereiuqer	amelborp	lE	otse	56.7	=	p	lov	91	o	91.0	=	57.3	=	)aPm	26(	nl​​â	​Ë¢Ã	)aPm	721(	nl	n	sf	nl'	​Ë¢Ã	o	nl	a	ecudnoc	P	ed	n³Ãiculoser	al	y	)22.7(	n³Ãicauce	al	ed	larutan	omtiragol	le	ramoT	.)isp	0009(	aPM	26	ed	SF	nu	ricudorp	arap	sorop	nemulov	ed	ejatnecrop	le	someluclac	euq	edip	son	es	arohA	)b(	)isp	001,81	(	aPm	721	=	148.4e	=	o	o	148.4	=	)50.0(	)57.3(	+	)aPm	501(	nl	=	pn
+	sf	nl	=	o	nl	ad	sotad	sotse	rasu	y	ad	roiretna	n³Ãicauce	al	ed	o	nl	arap	revloseR	.sf	nl	=	o	nl	,y	0	=	p	osorop	on	lairetam	le	araP	.aPM	501	=	SF	us	us	ertne	2	a	1​​â​Ë¢Ã	¡Å​Ë¢Ã	olugn¡Ã	le	,)111(	onalp	le	araP	.¦​â-	¢Ã54	se	]011[	y	]001[	senoiccerid	sal	ertne	olugn¡Ã	lE	x	]001[	]011[	_	y»Â	®Ã	(which	is	the	direction	[111])	and	the	direction	[100],	is	so	(a)	=	54.74â	-	...;	therefore,	cos	=	cos	(45â...)	cos	(54.74â	-	...)	=	0.408	8.20	We	are	asked	to	determine	the	diameter	of	grain	for	an	iron	that	will	give	a
performance	resistance	of	205	MPa	(30,000	psi).	The	best	way	to	solve	this	problem	is	to	first	establish	two	simultaneous	expressions	of	equation	(8.5),	resolve	for	O	and	Ky	and	finally	determine	the	value	of	D	when	and	=	205	MPa.	Data	related	to	this	problem	can	be	tabulated	as	follows:	28	P1:	FIU?	Fnt	PB017-08	PB017-Calister	11	October	2000	11:	6	CHAR	Count	=	0	d	(mm)	Dâ¦1/2	(mm)	â	̄1/2	5	ã-	10â	â	¬	¦2	8	ã-	10â	â	¬	â	¦	4.47	11.18	and	135	MPa	260	MPa	The	two	equations	become	135	MPa	=	O	+
(4.47)	Ky	260	MPa	=	O	+	(11.18)	Ky	which	produces	the	values,	O	=	51.7	MPa	and	Ky	=	18.63	MPa	(mm)	1/2.	With	a	performance	resistance	of	205	MPa	205	MPa	=	51.7	MPa	+	[18.63	MPa	(mm)	1/2]	dâ	¦1/2	or	dâ	¬	¬	’1/2	=	8.23	(mm)	â	¬	¬1/2,	which	gives	d	=	1.48	ã-	10â	2’ث	mm.	8.25	This	problem	stipulates	that	two	previously	undeformed	cylindrical	samples	of	a	alloy	will	be	hardened	by	reducing	their	cross	section	areas.	For	a	specimen,	the	initial	and	deformed	radios	are	16	mm	and	11	mm
respectively.	The	second	specimen	with	an	initial	radius	of	12	mm	is	to	have	the	same	deformed	hardness	as	the	first	specimen.	We	are	asked	to	calculate	the	radio	of	the	second	specimen	after	the	deformation.	In	order	for	these	two	cylindrical	samples	to	have	the	same	deformed	hardness,	they	must	be	deformed	with	the	same	percentage	of	cold	work.	For	the	first	sample	%cw	=	=	r2	â	’r2	ao	â	â	â	â	â	¢Üââ	â	¢Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â
ÂÂ	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Âprevious	work	of	a	cylindrical	sample	of	copper	that	has	a####
########################################################################################+	6(1.008	g/mol)	=	54.09	g/mol	10000	g,	which	means	that	in	10	kg	of	butadiene	there	are	54.09	g/mol	=	184.9	mol.	For	the	vulcanization	of	polybutadiene,	there	are	two	possible	cross-link	sites	per	mer,	one	for	each	of	the	two	carbon	atoms	that	are	double-united.	In	addition,	each	of	these	crosses	forms	a	bridge	between	two	mers.	Therefore,	we	can	say	that
there	is	the	equivalent	of	a	cross-link	per	mer.	Therefore,	we	will	now	calculate	the	number	of	sulfur	moles	(nsulfur	)	that	react	with	the	butadiene,	taking	the	ratio	of	sulfur	to	butadiene,	and	then	dividing	this	ratio	by	4,5	atoms	per	cross	link;	this	produces	the	fraction	of	the	possible	sites	that	are	interrelated.	Thus	nsulfur	=	4800	g	=	149.7	mol	32.06	g/mol	Y	149.7	mol	184.9	mol	crude	fraction	sites	=	=	0.180	4.5	30	P1:	FIU?	FNT	PB017-08	PB017-Callister	October	11,	2000	11:6	Char	Count=	0	8.D1	This
problem	requires	us	to	determine	whether	or	not	steel	is	possible	to	work	cold	to	give	a	minimum	hardness	of	225	Brinell	and	a	ductility	of	at	least	12%EL.	According	to	Figure	7.31,	a	Brinell	hardness	of	225	corresponds	to	a	tensile	force	of	800	MPa	(116,000	psi).	In	addition,	of	Figure	8.19(b),	to	achieve	a	traction	force	of	800	MPa,	deformation	of	at	least	13%CW	is	necessary.	Finally,	if	we	work	in	cold	steel	at	13%CW,	ductility	is	reduced	to	only	14%EL	of	Figure	8.19(c).	Therefore,	it	is	possible	to	meet
both	criteria	in	plastic	form	by	deforming	steel.	8.D6	This	problem	stipulates	that	a	cylindrical	copper	rod	originally	from	16.0	mm	in	diameter	should	be	cold	worked	by	drawing;	a	cold	performance	force	exceeding	250	MPa	and	a	ductility	of	at	least	12%EL	are	necessary,	while	the	final	diameter	should	be	11.3	mm.	We	must	explain	how	this	is	going	to	be	achieved.	Let's	first	calculate	the	cold	work	per	cent	and	the	strength	of	performance	and	ductility	of	theIf	the	drawing	is	carried	out	without	​​â£Ã	5(	)(
aPM	2.61	=	2m/n	601	​​â£Ã	2.61	=	=	)M/N	03.0(	)2m/N	901	-	£Ã	96(	)2(	A	S	e2	*21.9	=	=	C	somenetbo	,dadicitsale	ed	olud³Ãm	le	omoc	)1.7	albaT(	aPG	96	ed	rolav	le	odnamoT	;)3.9(	n³Ãicauce	odnasu	oirdiv	amil-eicifrepus	al	ne	laicifrepus	ateirg	anu	ed	n³Ãicagaporp	al	arap	adireuqer	acit​Ãrc	n³Ãisnet	al	ranimreted	somedoP	8.9	mn	93.0	=	mm	7​​â​Ë¢Ã01	​​â£Ã	9.3	=	2	)aPM	301-£Ã	393(	2	)aPM	572(	)mm	3​​â​Ë¢Ã01	​​â£Ã	2(	)004(	=	t	,otnat	ol	rop	,y	aPG	393	=	e	,1.7	albat	al	ed	2e	2o	a004	=	t	t	arap	odneivloser	,o	t
01	o	2	=	a	e	2/1	,otnat	ol	roP	;01/E	omoc	ad	es	euq	,lairetam	led	arutcarf	al	ed	aicnetsiser	al	ecnacla	M	odnauc	arutcarf	¡Ãricudorp	es	2/1	t	a	o	2	=	m	)b1.9(	n³Ãicauce	al	eD	.3O	2LA	lairetam	nu	arap	acit​Ãrc	ateirg	ed	atnup	al	ed	oidar	le	aticilos	son	eS	7.9	allaF	9	olut​ÃpaC	0	=	tnuoC	rahC	7	:11	0002	ed	erbutco	ed	11	RETSILLAC-710BP	90-710BP	TNF/UIF	:1P	001	​​â£Ã	2	13	.).	sadaglup	05.0(	mm	8.21	=	O	D	sotneimidner	o	D	arap	odneivloser	,y	2	O	D	2	2​​â	​Ë¢Ã	3.11	2	2	O	D	=	WC%22	secnotne	,O	D	se	ojubid
remirp	led	s©Ãupsed	lanif	ortem¡Ãid	le	iS	.solucl¡Ãc	sol	ne	somerazilitu	euq	,WC%22	led	se	serolav	sod	sotse	ed	oidemorp	lE	.])c(	91.8	arugiF[	LE%21	le	arap	WC%32	ed	omix¡Ãm	nu	elbisop	se	,odom	omsim	leD	.aPM	052	ed	otneimidner	ed	aicnetsiser	anu	rad	arap	WC	ed%12	le	airasecen	se	euq	acidni	)a(	91.8	arugiF	al	a	aicnerefer	aL	.	dadilitcud	al	y	aicnetsiser	al	ed	otneimidner	le	,lanif	ortem¡Ãid	le	rargol	arap	zev	adnuges	rop	lairetam	le	o​Ãrf	ne	ojabart	le	,etnemlanif	,y	razilatsircer	arap	odicocer	ogeul
,latot	n³Ãicamrofed	al	ed	n³Ãiccarf	anu	somejubid	etnemlaicini	,n³Ãicarepo	alos	anu	ne	ojubid	le	razilaer	ed	ragul	nE	.etneicifusni	se	lauc	ol	,)c(	91.8	arugiF	,LE%4	etnemadamixorpa	ed	¡Ãres	dadilitcud	al	,ograbme	niS	;adauceda	se	euq	,)a(	91.8	arugiF	,)isp	000,84(	aPM	033	ed	nedro	le	ne	otneimidner	ed	aicnetsiser	anu	¡Ãrdnet	erboc	le	,WC%	05	a	=	WC%	2	mm	61	2	=	WC%	05	=	001	​​â£Ã	2	2	​​â​Ë¢Ã	mm	61	mm	3.11	2	2	2	od	2	001	​​â£Ã	2	2	dd​​â	​Ë¢Ã	2	2	od	)6.8(	n³Ãicauce	al	eD	(m)	This	problem	deals	with	a
traction	specimen,	a	drawing	of	which	is	provided.	(a)	In	this	part	of	theIt	is	necessary	to	calculate	the	stretch	at	point	P	when	the	applied	stride	is	100	mpa	(14,500	psi).	To	determine	the	concentration	of	stretch,	it	is	necessary	to	consult	Figure	9.8c.	Of	the	geometry	of	the	sample,	w/h	=	(25	mm)/(20	mm)	=	1.25;	In	addition,	the	R/H	relationship	is	(3	mm)/(20	mm)	=	0.15.	Using	the	curve	w/h	=	1.25	in	Figure	9.8c,	the	value	kt	a	r/h	=	0.15	is	1.7.	And	since	kt	=	mo,	then	m	=	kt	o	=	(1.7)	(100	MPa)	=	170
MPa	(24,650	psi)	9.15*	This	problem	requires	us	to	determine	the	value	of	B,	the	minimum	thickness	of	the	component	for	which	the	condition	of	Flat	deformation	is	vian	using	equation	(9.12)	for	metal	alloys	listed	in	Table	9.1.	32	P1:	FIU/FNT	PB017-Callister	October	11,	2000	11:	7	Chant	=	0	for	aluminum	alloy	2024-T3	KLC	B	=	2.5	and	2	ã	¢	ë	†	†	Å¡	2	44	MPa	m	=	(2.5)	=	=	0.041	m	=	41	mm	(1.60	in.)	345	MPa	for	alloy	steel	4340	tempered	at	260ã	¢	â	€	â	€	0.09	in.)	1640	MPa	9.19	For	this	problem,	we
are	given	klc	values,	and	for	a	large	plate	and	are	asked	to	determine	the	minimum	length	of	a	superficial	crack	that	will	lead	to	the	fracture.	All	we	need	to	do	is	solve	to	AC	using	equation	(9.14);	Therefore,	ã	¢	†	†	Å¡	2	2	1	klc	1	55	MPa	m	ac	=	=	=	0.024	m	=	24	mm	(0.95	in.)	And	(1)	(200	MPa)	9.26	This	problem	first	provides	a	chapy	data	tabulation	of	impact	for	a	dã	ºctile	iron.	(a)	The	impact	energy	grass	versus	the	temperature	is	shown	below.	140	120	100	IMPACT	ENERGY,	J	PB017-09	80	60	40	20	0
-200	-150	-50	0	TEMPERATURE,	ã	¢	°	C	(B)	This	problem	of	the	problem	asks	us	to	determine	the	temperature	of	transiction	given	to	the	outline	to	the	outline	as	that	temperature	corresponding	to	the	average	of	the	energy	and	maximum	impact	energy.	From	these	data,	this	average	is	an	average	=	124	j	+	6	j	=	65	J	2	as	indicated	in	the	graphic	by	the	of	discontinuous	lines,	the	temperature	of	transition	to	low	according	to	this	criterion	is	approximately	â	¦	C.	(C)	(C)As	the	other	set	of	torn	lines,	the
transition	temperature	of	a	cold	to	cold	for	an	impact	energy	of	80	J	is	approximately	âˆ’95	°	C.	33	P1:	FIU/FNT	PB017	-Callister	9.31	October	11,	2000	11:	7	Chant	=	0	It	is	asked	to	determine	the	life	of	fatigue	for	a	cyloved	red	brass	rod	given	its	diameter	(8.0	mm)	and	the	maximum	load	of	tracción	and	compression	(+	7500	N	and	âˆ’7500	N,	respectively).	The	first	thing	that	is	necessary	is	to	calculate	the	values	​​of	mãx	and	min	using	equation	(7.1).	xxx	=	xxx	=	xxx	=	xxxx	xxxxxxx	2	x	3	x	3	x	5	x	8	x	8	x	8
x	8	x	8	x	8	x	6	x	6	x	6	2	x	2	x	3	x	1	x	5	x	8	x	6	x	8	x	5	x	6	x	8	x	5	x	8	x	8	x	6	x	6	x	8	x	5	x	8	x	8	x	8	x	6	x	6	x	9.33	This	problem	first	provides	a	tabulation	of	fatigue	data	(that	is,	amplitude	of	stretchs	and	cycles	to	failure)	for	a	laten	alloy.	a)	These	fatigue	data	are	drawn	below.	300	Stress	amplitude,	MPA	PB017-09	200	100	5	6	7	8	Registration	cycles	to	failure	34	9	10	P1:	FIU/FNT	PB017-09	PB017-CALLISTER	October	11,	2000	11:	7	Chant	Count	=	0	(b)	As	indicated	In	a	set	of	torn	lines	on	the	plot,	the	fatigue
force	in	5	ã—	105	cycles	[log	(5	ã—	105)	=	5.7]	is	over	250	MPa.	c)	As	the	other	set	of	torn	lines,	the	life	of	fatigue	for	200	MPA	is	approximately	2	ã—	106	cycles	(that	is,	the	registration	of	the	ã	Étil	is	of	around	6.3).	9.34	We	are	asked	to	comput	the	maximum	amplitude	of	the	torsional	stretching	possible	in	each	of	the	various	lives	of	fatigue	for	the	labe	of	the	latter,	whose	fatigue	behavior	occurs	in	problem	9.33.	For	each	life,	first	computes	the	number	of	cycles,	and	then	reads	the	corresponding	fatigue
force	of	the	previous	plot.	a)	000,01	(APM	07	DNA	serutarepmet	tNerefffid	owt	ta	seulav	s	™	Ã	‹µ	µ	µ	µ	µ	000	=	=	=	Â	-	I	¢	835	rof	DNA	Â	Âµãž	gol	=	n)	apm	55	(gol	ÂˆÃ	¢)	apm	58	(gol	gol	3.5	=	=)	2âˆÃ	¢	01	(GOL	ÂˆâˆÃ	'ÂÃ	¢	01	(GOL	S	Â	Â	Â¦	Ã	ÂµÃž	Gol	=	n	C	Â¦Â	-	I	#	724	rof	suht	.seulav	gol	dehsilpmocca	si	siht.	Sdleiy	Tolp	Gol	Susrev	S	™	Ã	ã	ÂµÃž	Gol	a	morf	enil	eht	fo	epols	eht	*25.9.).	Peerc	Yramirp	DNA	suoenatnatsni	htob	fo	latot	eht	dna	sl	siht	fo	mus	eht	tsuj	si	noitagnole	latot	eht,	yllanif)	.ni	32.0
(mm	6.5	=)	3âˆÃ	¢	01	Â-5.7	()	mm	057	(=	sâµÃž	ol	=	sl	ot	sdael,	sl,	noitagnole	etats-ydaets	eht	rof	gnivlos;)	2.7	(noitauqe	ni	sa	detaler	era	noitagnole	dna	niarts	'.	Ž	=	sa	emit	dna	s	™	Ã	‹ÂµÃ	fo	tcudorp	eht	tsuj	si,	erofereht,	sâµÃž,	Niarts	peerc	etats-ydaets	eht	.apm	04	ta)	h/%	4â'ÂˆÃ	¢	01	Âð.	5.1	Ro	(H	0001/%51.0	Tuoba	Si,	S	Â	Ã	ÂµÃž,	Etar	PeerC	etats-ydaets	eht,	34.9	eryugif	ni	enil	c	Â¦Â-I	¢	835	eht	morf.).	PEERC	YRAMIRP	DNA	SUOENATNATSNI	EHT;	H	0005	ROF	C	Â¦Â-I	¢	835	T)	ISP	0085	(APM	04	fo
sserts	elisnet	a	ot	desopxe	si	taht	yolla	lekcin-nobrac	wol	a	fo	noitagnole	latot	eht	ehted.	APM	591	tuoba	si	emitefil	siht	ot	gnidnopserroc	edutilpma	sserts	eht	.selcyc	601	â	-	2.2	=)	nim/selcyc	0021	()	h/nim	06	()	h	42	(=	emitefil	eugitaf)	gnidnopserroc	edutilpma	sserts	eht	.selcyc	801	â	-	9.7	=)	nim/selcyc	0051	()	h/nim	06	()	yad/h	42	()	RY/SYAD	563	()	RY	1	(=	emitefil	and	the	stress	exponent	n	=	7.0,	and	asks	that	we	determine	the	rate	of	fluency	in	stationary	state	to	a	stress	of	50	MPa	(7250	psi)	and	1250
K.	Taking	the	natural	logarithm	of	the	equation	(9.34)	produces	ln	îμë	TM	s	=	ln	k2	+	n	ln	â	’QC	rt	with	the	data	given	There	are	two	unknowns	in	this	equation,	namely,	K2	and	QC.	Using	the	data	provided	in	the	problem,	we	can	set	up	two	separate	equations	of	the	following	(8.31	j/mol-k)	(977	k)	ln	[2.5	ã-	10â	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a
â​a	â​a	â	Therefore,	it	is	now	possible	to	resolve	for	îμë	TM	to	50	MPa	and	1250	K	using	the	equation	(9.34)	as	QC	îμë	TM	s	=	k2	n	exp	10	(h)]	(50	MPa)	5	7.0	exp	â	’436000	j/mol	(8.31	j/mol-k)	(1250	k)	=	0.118	(h)	â	9.d1*	To	calculate	the	minimum	of	KLC	necessary	to	ensure	that	the	fault	does	not	occur	for	a	flat	plate	given	an	expression	of	which	can	be	determined	and	(A/W),	the	internal	crack	length,	2nd	(20	mm),	the	plate	width,	W	(90	mm),	and	the	value	of	(375	MPa).	First	we	must	calculate	the	value
of	and	(a/w)	using	the	equation	(9.10),	as	follows:	and	(a/w)	=	w	as	a	w	1/2	90	mm	()	(10	mm)	=	so	()	(10	mm)	90	mm	1/2	=	1.021	now,	using	the	equation	(9.11)	It	is	possible	to	determine	KLC;	so	â	بš	klc	=	and	(a/w)	to	â	بš	â	¢Üš	=	(1.021)	(375	MPa)	()	(10	ã-	10â	¬	¬	¢Ü3	m)	=	67.9	MPa	m	(62.3	ksi	en.)	9.d7*	Count0	=	017	ft.,	which,	after	the	integration,	takes	the	form	nf	=	1	m/2	a	()	m	ym	36	ac	ao	ao	ao	ao	ao	ao	ao	ao	ao	ao	ao	ao	ao	ao	ao	ao	cr.	1st.####
############################################################wt%	Ag-45	wt%	Cu	and	900	°	C,	of	Figure	10.6,	only	the	liquid	phase	is	present;	its	composition	is	55	wt%	Ag-45	wt%	Cu.	10.7	This	problem	asks	that	we	determine	the	phase	mass	fractions	for	alloys	and	temperatures	in	the	Problem	10.5.	(a)	For−	an	alloy	composed	of	90	wt%	Zn-10	wt%	Cu	and	at	400	C,	ε	and	phases	are	present,	and	Co	=	90	wt%	Zn	Cε	=	87	wt%	Zn	C	=	97	wt%	Zn	Therefore,	using
modified	forms	of	Equation	10.9	This	problem	asks	us	to	determine	the	phase	volume	fractions	for	alloys	and	temperatures	in	the	Problem	10.5a,	b	and	c.	This	is	achieved	using	the	illustrated	technique	in	the	Example	Problem	10.3,	and	the	results	of	the	Problem	10.7.	a)	This	is	a	Cu-Zn	alloy	to	400	C,	where	Cε	=	87	wt%	Zn-13	wt%	Cu	C	=	97	wt%	Zn-3	wt%	Cu	Wε	=	0.70	W	=	0.30	Cu	=	8.77	g/cm3	Zncu	=	6.83	g/cm3	Thus	ε	=	=	=	=	100	CZn(ε)	CCu(ε)	+	Zn	Cu	100	=	7.03	g/cm3	87	13	+	6.83	g/cm3	8,77
g/cm3	100	CZn()	CCu()	+	Zn	Cu	100	=	6.88	g/cm3	97	3	+	6.83	g/cm3	8.77	g/cm3	We	can	now	determine	the	Vε	and	V	values	using	Equation	10.6.	Thus,	Vε	=	Wε	ε	Wε	+	ε	0.70	7.03	g/cm3	=	0.70	0.70	0.30	+	7.03	g/cm3	6.88	g/cm3	W	=	Wε	+	ε	0.30	6.88	g/cm3	=	0.30	0.70	0.30	+	7.03	g/cm3	6.88	g/cm3	10.12	a)	We	are	asked	to	determine	how	much	sugar	will	dissolve	in	1500	g	of	water	to	90°	C.	From	the	limit	curve	of	solubility	in	Figure	10.1,	to	90	C	the	maximum	concentration	of	sugar	in	the	syrup	is
about	77	wt%.	Now	it	is	possible	to	calculate	the	mass	of	al	nemitse	euq	³Ãidip	sel	es	y	bP	n³Ãicaela	ed	osep	ne	%07-ns	ed	osep	ne	%03	nu	arap	5.0	nos	sadiuq​Ãl	sesaf	sal	ed	asam	ed	senoiccarf	sal	euq	ad	son	eS	)a(	42.01	.gm	ed	osep	ne	%43-BP	ed	osep	ne	%66	etnemadamixorpa	,riced	se	,acitc©Ãtue	n³Ãicisopmoc	al	a	ednopserroc	atelpmoc	n³Ãicacifidilos	al	ed	setna	adeuq	euq	adiuq​Ãl	esaf	amitlºÃ	al	ed	n³Ãicisopmoc	aL	)d(	;c	¦​â¢Ã564	etnemadamixorpa	,riced	se	,acitc©Ãtue	amretosi	al	noc	bP	ed	osep	ne
%05	a	lacitrev	aen​Ãl	amsim	atse	ed	n³Ãiccesretni	al	ne	erruco	n³Ãicaela	al	ed	atelpmoc	n³Ãicacifidilos	aL	)c(	;gm	ed	osep	ne	%87-	BP	ed	osep	ne	%22	,riced	se	,¬​â	¢Ã055	a	L	+	esaf	ed	n³Ãiger	al	ed	s©Ãvart	a	adiurtsnoc	n³Ãinu	ed	aen​Ãl	anu	ed	,)L	+	(-	esaf	ed	etim​Ãl	le	noc	n³Ãiccesretni	al	a	ednopserroc	adil³Ãs	esaf	atse	ed	n³Ãicisopmoc	aL	)b(	;C	...	¢Ã055	ed	rodederla	,riced	se	,"	)L	+	(	-L	esaf	ed	etim​Ãl	le	noc	azurc	es	n³Ãicisopmoc	atse	ne	lacitrev	aen​Ãl	anu	euq	al	a	arutarepmet	al	a	amrof	es	adil³Ãs	esaf
aremirp	aL	)a	(((((	:81.01	arugiF	al	razilitu	y	C	...-¢Ã007	ed	gm	ed	n³Ãicaela	ed	osep	ne	%05-bp	ed	osep	ne	%05	nu	rairfne	la	12.01	g	5532	=	g	7662	​​â​Ë¢Ã	g	2205	=	racºÃza	m​​â	​Ë¢Ã	ragusm	=	racºÃza	m	se	osE	;M	racºÃza	le	rairfne	la	n³Ãiculos	al	³Ãtipicerp	euq	racºÃza	ed	daditnac	al	ecudorp	racºÃza	ed	senoicartnecnoc	satse	ed	aremirp	al	ed	omitlºÃ	le	ratseR	.g	7662	ed	racºÃza	ed	m	arap	rolav	nu	ecudorp	euq	001	​​â£Ã	g	0051	+	M	racºÃza	M	racºÃza	ed	osep	ne	%46	:arenam	etneiugis	al	ed	)3.5(	n³Ãicauce
al	odnazilitu	esraluclac	edeup	n©Ãibmat	)racºÃza	m(	c	¦​â¢Ã02	a	adarutas	n³Ãiculos	atse	ne	racºÃza	ed	asam	aL	)C(	0	=	RAHC	ED	EDRAC	15:41	0002	ed	erbutco	ed	11	RETSILLAC-710BP	01-710BP	TNF/UIF	:1P	93	.racºÃza	ed	osep	ne	%46	etnemadamixorpa	ed	se	)adarutas	n³Ãiculos	al	ed	n³Ãicartnecnoc	al	o(	dadilibulos	ed	etim​Ãl	le	,c	¦​â¢Ã02	a	,acif¡Ãrg	amsim	atse	odnasu	etnemaveuN	)b(	.g	2205	=	ragusm	sotneimidner	sol	ragusm	arap	n³Ãiculoser	ed	g	0051	+	ragusm	001	​​â£Ã	ragusm	=	%tw	77	retawm
+	ragusm	001	​​â£Ã	ragusm	=	)%TW(	ragusc	omoc	)3.5(	n³Ãicauce	al	odnasU	of	alloy.	Using	the	appropriate	phase	diagram,	Figure	10.7,	by	proof	and	error	with	a	rule,	a	union	line	within	the	phase	+	l	region	that	is	divided	by	half	for	an	alloy	of	this	composition	exists	in	approximately	230ã	¢	..	.	C.	C.	We	are	now	asked	to	determine	the	compositions	of	the	two	phases.	This	is	achieved	by	noting	the	intersections	of	this	tie	line	with	solidus	and	liquidus	lines.	Of	these	intersections,	C	=	15	wt%	Sn,	and	CL	=
42	wt%	Sn.	10.28	This	problem	asks	if	it	is	possible	to	have	a	50	wt%	H-Ag	composition	alloy	Ag-50	wt%	What	consists	of	W	=	0.60	and	W	=	0.40	mass	fractions.	Such	alloy	is	not	possible,	based	on	the	following	argument.	Using	the	appropriate	phase	diagram,	Figure	10.6,	and	using	Equations	(10.1)	and	(10.2),	we	determine	W	and	W	at	a	temperature	not	less	than	the	eutectic	and	also	at	room	temperature.	In	just	below	the	eutectic,	C	=	8.0	wt%	Ag	and	C	=	91.2	wt%	Ag;	therefore,	W	=	C	=	Co	91.2	-	50
=	0.50	C	-	C	91.2	-	8	W	=	1.0	−	W	=	1.0	−	0.5	=	0.50	=	0.50	In	addition,	at	room	temperature,	C	=	0	wt%	A	and	C	=	100	wt%	A	Thus,	the	mass	fractions	of	the	and	phases,	by	cooling	through	the	region	+	phase	will	remain	approximately	constant	at	about	0.5,	and	will	never	have	values	of	W	=	0.60	and	W	=	0.40	as	requested	in	the	problem.	40	P1:	FIU/FNT	PB017-10	PB017-Callister	October	11,	2000	14:51	Char	Count=	0	10.35*	This	problem	asks	us	to	determine	the	composition	of	a	Pb-Sn	alloy	at	180°
C	as	W	=	0.57	and	We	=	0.43.	Since	there	is	a	primary	microconstituent	present,	then	we	know	that	alloy	composition,	Co,	is	between	61.9	and	97.8	wt%	Sn	(Figure	10.7).	In	addition,	this	figure	also	indicates	that	C	=	97.8	wt%	Sn	and	Ceutectic	=	61.9	wt%	Sn.	Applying	the	appropriate	expression	of	the	lever	rule	for	W	=	Co	−	Ceutectic	Co	−	61.9	=	=	0.57	C	-	Ceutectic	97.8	−	61.9	and	the	performance	resolution	Co	=	82.4	wt%	Sn.	10.47*	We	are	asked	to	specify	the	value	of	phase	F	rule	for	Gibbs	at
point	B	on	pressure	temperature	,	1C	=	oC	edsed	,Y	.C	%tw	50,1	=	1C	a	ecudnoc	n³Ãiserpxe	atsE	49,5	940,0	=	67.0	​​â	1C	=	C	3eFW	omoc	)32,01(	n³ÃicaucE	al	somazilitu	C	3eFW	arap	arohA	.C	%tw	50,1	=	oC	ecudorp	oC	etse	arap	revloseR	220.0	​​â	07.6	C	-	C	3eFC	648.0	=	oC	​​â	07.6	oC	-	C	3eFC	=	W	se	latot	otirref	led	asam	ed	n³Ãiccarf	al	ed	n³Ãiserpxe	aL	.elbisop	se	n³Ãicaela	lat	secnotne	,selaugi	nos	n³Ãicaela	ed	n³Ãicisopmoc	ed	serolav	sobma	is	;onu	adac	ed	n³Ãicaela	al	ed	n³Ãicisopmoc	al	arap	revloser
ogeul	,n³Ãicaela	al	ed	n³Ãicisopmoc	al	ed	sonimr©Ãt	ne	asam	ed	senoiccarf	sod	satse	arap	acnalap	ed	alger	ed	senoiserpxe	recelbatse	oirasecen	se	,n³Ãicanimreted	atse	recah	araP	.940.0	=	C	3eFW	y	648.0	=	W	lauc	al	arap	onobrac-orreih	ed	n³Ãicaela	anu	renet	elbisop	se	is	atnugerp	amelborp	etsE	46.01	0	=tnuoC	rahC	15:41	0002	,11	erbutco	retsillaC-710BP	01-710BP	TNF/UIF	:1P	47,0	220,0	​​â	oC	14	.C	%tw	55,0	=	oC	ecudorp	euq	=	417.0	=	pW	)02.01(	n³ÃicaucE	eD	.atialrep	y	ediotcetueorp	otirref	ed
asam	ed	senoiccarf	sal	sadad	,onobrac-orreih	ed	n³Ãicaela	anu	ne	onobrac	ed	n³Ãicartnecnoc	al	somenimreted	euq	edip	amelborp	etsE	95.01	C	%tw	24,0	=	oC	oC	arap	n³Ãiculoser	y	220,0	​​â	07.6	C	​​â	C	3eFC	=	oC	​​â	07.6	oC	​​â	C	3eFC	=	49.0	=	W	sotneimidner	])21.01(	n³ÃicaucE	ed	amrof	al	ed[	acnalap	ed	alger	al	ed	n³ÃicacilpA	.49.0	se	latot	atirref	al	ed	n³Ãiccarf	al	lauc	al	arap	onobrac-orreih	ed	n³Ãicaela	anu	ed	onobrac	ed	n³Ãicartnecnoc	al	somatupmoc	euq	edip	amelborp	etsE	45.01	.ametsis	le	rinifed
arap	sairasecen	nos	n³Ãiserp	al	omoc	arutarepmet	al	otnat	euq	acifingis	euq	ol	,2=1​​â3=P​​â3=F	o	,)1	=	P	,riced	se(	etneserp	¡Ãtse	)ropav(	esaf	alos	anu	ol³Ãs	,arugif	al	ed	B	otnup	le	nE	.oirbiliuqe	le	ne	setneserp	sesaf	ed	oremºÃn	le	se	P	ednod	P	​​â3=F	o	3=2+1=F+P	ne	etreivnoc	es	aroha	esaf	ed	alger	al	,otnat	ol	roP	.n³Ãiserp	y	arutarepmet	.ziv-2	se	,selanoicautis	on	selbairav	ed	oremºÃn	le	,N	euq	sartneim	,1	se	,C	,setnenopmoc	ed	oremºÃn	le	,ametsis	etse	araP	N+C=F+P	se	lareneg	amrof	ne	sbbiG	.O	2H
esaf	ed	alger	al	arap	2.0-eF	2.0-eF	%tw	8,99	nu	ed	llenirB	ed	adamixorpa	azerud	al	somenimreted	euq	edip	amelborp	etsE	07.01	.elbisop	se	n³Ãicaela	aa(	2.	21	11	Hangan	simplome	Day	Strasop	Answersopra	rascane	,	milamebɛckplock	,	20-4	).	=	1	1.	1	Will	Fale	5.	.	Plat	5.	5.jee	Owewe	emwwewe	tudiat,	“Bé,	Quóe	5,	30	mbɔ:	7	)	tabɔ:	Shã	£ems,	1.	1.	A	nufan,	“Bring	Question,	Questions	Questions	Quane	)	Quank	yockukubate	yabankan	Quanka	rakóm	Quanka.	It	was	halked	at	the	molile	Depate	Platlexts,)
salmbates	,)	20	40)	tubane	)	Questions	,”	hum.	,	11	10	languages,	710	licc	110-70	24	,	26	,	20	mbɔ,	20-2	.0	4	=	.	P	Alow	one	edion*	hã	hk.	26.0	Ssels	see	20000)	2.0)	hattertures	Qubil	,	26	million.	According	to	the	10th	6	according	to	the	sacubine	,633	mbɔ,	20	20.	Article	82(	5:6.00)	Ar	=	=.	Questions	a	377	or	Cum,	Acé4one	47,	47.0	47.0	4,	420	mli	2,	kan	4-4	)	There	is	we	nownalfefs	some	tab.	Hemow	it	,	ent,	syoney	..Pyk	cu	rates	at	the	different	temperatures	are	determined	using	Equation	(11.2),	which
rates	are	tabulated	below:	Temperature	(¢Ã​Â¦Â	C)	Rate	(min)¢Ã​Â​Â1	135	119	113	102	88	43	0.105	4.4	​Ã​Â	10¢Ã​Â​Â2	2.9	​Ã​Â	10¢Ã​Â​Â2	1.25	​Ã​Â	10¢Ã​Â​Â2	4.2	​Ã​Â	10¢Ã​Â​Â3	3.8	​Ã​Â	10¢Ã​Â​Â5	43	P1:	FIU/FNT	PB017-Callister	October	11,	2000	10:30	Char	Count=	0	(b)	These	data	are	plotted	below	as	ln	rate	versus	the	reciprocal	of	absolute	temperature.	-4	-6	Rate	(1/min)	-2	-8	ln	PB017-11	-10	-12	0.0024	0.0026	0.0028	1/T	0.0030	0.0032	(1/K)	The	activation	energy,	Q,	is	related	to	the	slope	of	the	line	drawn
through	the	data	points	as	Q	=	¢Ã​Â​ÂSlope(R)	where	R	is	the	gas	constant.	The	slope	of	this	line	is	¢Ã​Â​Â1.126	​Ã​Â	104	K,	and	thus	Q	=	¢Ã​Â​Â(¢Ã​Â​Â1.126	​Ã​Â	104	K)(8.31	J/mol-K)	=	93,600	J/mol	(c)	At	room	temperature	(20¢Ã​Â¦Â	C),	1/T	=	3.41	​Ã​Â	10¢Ã​Â​Â3	K¢Ã​Â​Â1	.	Extrapolation	of	the	data	in	the	plot	to	this	1/T	value	gives	ln(rate)	¢Ã​Â¼Â	=	¢Ã​Â​Â12.8	or	rate	¢Ã​Â¼Â	=	e¢Ã​Â​Â12.8	=	2.76	​Ã​Â	10¢Ã​Â​Â6	(min)¢Ã​Â​Â1	But	since	rate	=	1	t0.5	then	t0.5	=	1	¢Ã​Â¼Â	1	=	rate	2.76	​Ã​Â	10¢Ã​Â​Â6	(min)¢Ã​Â​Â1	¢Ã​Â¼Â
=	250	days	=	3.62	​Ã​Â	105	min	¢Ã​Â¼Â	11.15	Below	is	shown	an	isothermal	transformation	diagram	for	a	eutectoid	iron-carbon	alloy,	with	a	time-temperature	path	that	will	produce	(a)	100%	coarse	pearlite.	44	P1:	FIU/FNT	PB017-11	PB017-Callister	October	11,	2000	10:30	Char	Count=	0	11.18	Below	is	shown	an	isothermal	transformation	diagram	for	a	0.45	wt%	C	iron-carbon	alloy,	with	a	time-temperature	path	that	will	produce	(b)	50%	fine	pearlite	and	50%	bainite.	45	P1:	FIU/FNT	PB017-11	PB017-
Callister	October	11,	2000	10:30	Char	Count=	0	11.20*	Below	is	shown	a	continuous	cooling	transformation	diagram	for	a	1.13	wt%	C	iron-carbon	alloy,	with	a	continuous	cooling	path	that	will	produce	(a)	fine	pearlite	and	proeutectoid	cementite.	11.34	This	problem	asks	for	estimates	of	Rockwell	hardness	values	for	specimens	of	an	iron-carbon	alloy	of	eutectoid	composition	that	have	been	subjected	to	some	of	the	heat	treatments	described	in	11.14.	(b)	The	microstructural	product	of	this	heat	treatment
is	100%	spheroidite.	According	to	Figure	11.22(a)	the	hardness	of	a	0.76	wt%	C	alloy	with	spheroidite	is	about	87	HRB.	(g)	The	microstructural	product	of	this	heat	treatment	is	100%	fine	pearlite.	According	to	Figure	11.22(a),	the	hardness	of	a	0.76	wt%	C	alloy	consisting	of	fine	pearlite	is	about	27	HRC.	11.37	For	this	problem	we	are	asked	to	describe	isothermal	heat	treatments	required	to	yield	specimens	having	several	Brinell	hardnesses.	(a)	From	Figure	11.22(a),	in	order	for	a	0.76	wt%	C	alloy	to
have	a	Rockwell	hardness	of	93	HRB,	the	microstructure	must	be	coarse	pearlite.	Thus,	utilizing	the	isothermal	transformation	diagram	for	this	alloy,	Figure	11.14,	we	must	rapidly	cool	to	a	temperature	at	which	coarse	pearlite	forms	(i.e.,	to	about	675¢Ã​Â¦Â	C),	allowing	the	specimen	to	isothermally	and	completely	transform	to	coarse	pearlite.	At	this	temperature	an	isothermal	heat	treatment	for	at	least	200	s	is	required.	11.D1	This	problem	inquires	as	to	the	possibility	of	producing	an	iron-carbon	alloy
of	eutectoid	composition	that	has	a	minimum	hardness	of	90	HRB	and	a	minimum	ductility	of	35%RA.	If	the	alloy	is	possible,	then	the	continuous	cooling	heat	treatment	is	to	be	stipulated.	According	to	Figures	11.22(a)	and	(b),	the	following	is	a	tabulation	of	Rockwell	B	hardnesses	and	percents	reduction	of	area	for	fine	and	coarse	pearlites	and	spheroidite	for	a	0.76	wt%	C	alloy.	Microstructure	HRB	%RA	Fine	pearlite	Coarse	pearlite	Spheroidite	>100	93	88	22	29	68	Therefore,	none	of	the	microstructures
meets	both	of	these	criteria.	Both	fine	and	coarse	pearlites	are	hard	enough,	but	lack	the	required	ductility.	Spheroidite	is	sufficiently	ductile,	but	does	not	meet	the	hardness	criterion.	46	P1:	FIU/FNT	PB017-12	PB017-Callister	October	11,	2000	10:35	Char	Count=	0	CHAPTER	12	ELECTRICAL	PROPERTIES	12.5	(a)	In	order	to	compute	the	resistance	of	this	copper	wire	it	necessary	to	employ	equations	(12.2)	and	(12.4).	10	x	3	x	3	x	3	x	1	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	1	x	1	x	3	x	3
x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	3	x	1	x	1	x	4	x	10	x	The	weight	fractions	of	the	two	phases	are	calculated	first	using	the	phase	diagram	information	provided	in	the	problem.	we	can	represent	the	phase	diagram	near	the	ambient	temperature	as	shown	below.	apply	the	lever	rule	to	this	situation	w	=	Cε	−	co	37	−	8	=	0.784	=	Cε	−	c	37	−	0	Wε	=	co	−8â	â	â​a	â​a	â​a	â​a	â​a	â​a	â​a	Now	we	must	turn	these	mass	fractions	into	volume	fractions	using	the	phase	densities	given	in	the	problem.
(Note:	In	the	following	expressions,	the	density	is	represented	by	avoiding	the	confusion	with	resistivity	that	is	designated	by.)	Use	of	the	equations	(10.6a)	and	(10.6b)	48	P1:	FIU/FNT	PB017-12	PB017	-Callister	11	October	2000	10:35μ	Char=	0	leads	to	V	=	Wîμ	+	î	0.784	0.24	g/cm	=	8.94	In	this	problem,	for	a	specimen	of	Si,	we	are	given	P	and,	while	H	and	E	are	included	in	Table	12.2.	To	resolve	for	n	we	must	use	the	equation	(12.13),	which,	after	reorganization,	leads	to	n	=	=	=	â	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü
¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢	This	material	is	extrinsic	of	type	P	(1.0	ã-1023	mâ	æ	́3)	is	greater	than	n	(8.9	ã-1021	mâ	12.38	.(3	́ band	the	of	energy	the	determine	to	asked	then	and	semiconductor,	intrinsic	an	for	temperatures	different	two	at	values	conductivity	given	are	we	problem,	this	For	ث
divide.	It	is	possible,	using	49	P1:	FIU/FNT	PB017-12	PB017-Callister	October	11,	2000	10:35	Char	Count	=	0	Equation	(12.18),	to	establish	two	independent	equations	with	C	and	EG	as	unknown.	20'...	c	ln	=	c	â	¬	’ln	[1.0	(-m)	â	â	¢Ü1⁄4⁄2⁄2kt	eg	(2)	(8.62	ã-	10â	â​a	â	5	eV/Atom	-k)	(293	k)	or	C	=	19.80eg	a	373	k	ln	[500	(-m)	â1⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄41⁄41⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄21⁄41⁄41⁄2	le	le	somenimreted	euq
edip	son	es	amelborp	etse	nE	*54.21	Ve	Required	field	to	produce	a	voltage	of	aisle	â	â1.0	ã	-10â	â	â	â	â	â	¢â	ââ	â	¢ââ	â	¢ââ	â	¢ââ	â	¢ââ	â	â	â	¢âââ	â	¢âââââ	â	¢ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ	Combining	equations	(12.21)	and	(12.23b),	and	after	solving	BZ,	we	obtain	bz	=	=	Δ	vh	Δ	d	ix	e	(Δ	â	̄1.0	ã-	10â	7’ث	v	Δ)	[1.5	ã-	107	)	The
dielectric	constant	increases	from	2.5	to	4.0,	while	the	training	constant	is	maintained.	The	combination	of	equations	(12.29)	and	(12.30)	produces	C	=	îμr	îμo	at	l	now,	use	subscripts	1	and	2	to	denote	the	initial	and	final	states,	respectively.	Since	c1	=	c2,	then	îμr1	îμO	a	îμr2	îμO	a	=	L1	L2	and,	solving	L2	L2	=	îμr2	L1	(4.0)	(1	mm)	=	1.6	mm	=	îμr1	2.5	12.58*	(a)	We	want	to	solve	the	voltage	when	the	voltage	was	when	it	was	coming	when	the	voltage	was	when	it	was	when	it	was	when	the	voltage	was
when	it	was	when	it	was	when	it	was	left	when	the	voltage	was	over	when	it	left.	Q	=	3.5	ã—	10â¦”11	C,	A	=	160	mm2,	L	=	3.5	mm	and	îμr	=	5.0.	Combination	of	equations	(12.27),	(12.29)	and	(12.30)	produces	Q	A	=	μr	î	μo	V	L	50	P1:	FIU/FNT	PB017-12	PB017-CALLISTER	11	October	2000	10:35	Count	=	0	and,	solving	V	=	=	Ql	îμr	îμO	A	(3.5	ã	-	10â160)	(3	For	this	same	capacitor,	if	a	vacuum	is	used	V	=	=	Ql	îμo	A	(3.5	ã-	10â	â	â	̄1(c)	(3.5	ã-	10â	â	¬	â	¢)	(8.85	ã-	10â	â	̄	â	¢â	â	¢â	¢â	â	¢â	¢â	¢â	¢â	â	̄	â	¢â	¢â
¢â	¢â	¢â	¢â	¢ââââââââââââ	¢â	ââââââââââââââââââââââââââ	ââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââââ	ââââââââââââââââââââââââââââââââââ	The	polarization	is	determined	using	equations	(12.35)	and	(12.6)	as	p	=	îμO	(îμr	â	¢1)	=	V	L	(8.85	¢	¢	10â	â	¢	¢	¢	¢Ü12	f/m)	(5.0	â	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü
¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	This	problem	asks	that	we	determine	the	one	that	we	determine	the	electrical	conductivity	of	an	alloy	of	80%	in	weight	of	CU-20%	in	weight	of	Zn	in	â€150â-...	C	using	information	contained	in	Figures	12.8	and	12.35.	To	solve	this	problem,	it	is	necessary	to	use	the	equation	(12.9),	which	is	in	the	total	form	=	t	+	i,	asIt	assumes	that	the	alloy	is	not	formed.	First	we	determine	the	value	of	I	at	room	temperature	(25â	€	¦	c),	a	value	that	will	be	Of	temperature.	From	the	figure	(12.8),	at
25ã	¢	â	€	¦	c	and	for	pure	cu,	t	(25)	=	1.75	ã	£	â	€	€	¢	ë	†	â	€	™	8	-m.	Now,	since	the	curve	is	supposed	to	-10ã	¢	ë	†	"8	-m.	€	™	1.75?	..	c,	total	(ã	¢	ë	†	â	€	™	150),	taking	the	resistivity	of	pure	cu	at	ã	¢	ë	†	'150ã	¢	â	€	¦	c	of	Figure	12.8,	which	gives	us	t	(ã	¢	ë	†'	150	)	=	0.55	ã	£	â	€	10ã	¢	ë	†	â	€	™	8	-m.	£	â	€	10ã	¢	ë	†	â	€	™	8	-m	+	0.55	ã	£	â	€	The	equation	(12.4),	the	conductivity	is	calculated	as	=	1	1	=	=	2.44	M	51	P1:	FIU	/FNT	PB017-13	PB017-CALLISTER	SEPTEMBER	16,	2000	16:22	CHA	to	volume	by
3.5%	by	weight	of	cast	iron	C.	First	it	is	necessary	to	calculate	mass	fractions	using	the	lever	rule.	From	the	iron-carbon	phase	diagram	(Figure	13.2),	the	link	line	in	the	graphite	and	graphite	phase	field	extends	from	0%	by	weight	of	C	to	100%	by	weight	of	C.	therefore,	for	3.5%	by	meta	-iron	weight	w	=	wgr	=	cgr	ã	¢	ë	†	â	€	™	co	100	¢	ë	†	â	€	™	3.5	=	=	0.965	Cgr	ã	¢	ë	†	â	€	€	™	0	co	¢	ë	†	â	€	™	C	3.5	ã	¢	ë	†	â	€	™	0	=	=	0.035	CGR	¢	ë	†	â	€	™	C	100	ã	¢	ë	†	0	0	graphite	volume	is	possible	using	equation
(10.6a)	as	VGR	wgr	gr	=	wgr	+	gr	0.035	2.3	g/cm3	=	0.965	0.035	+	7.9	g/cm3	2.3	g/cm3	=	0.111	or	11.1	vol%	13.21*	In	this	problem	,	we	are	asked	to	find	the	maximum	temperatures	to	which	the	refractories	of	magnesia-aluminum	can	be	heated	before	a	flaxid	phase	appears.	(a)	For	a	compositional	composition	material	attached	to	95%	spinel	Al2	o3	-5%	in	weight	of	mgo,	we	must	hear	figure	10.22.	according	to	this	phase	diagram,	the	maximum	temperature	without	liquid	phase	corresponds	to
temperature	of	the	eutectic	isotherm	on	the	Al2	O3	-rich	side	of	the	phase	diagram,	which	is	approximately	2000¢Ã​Â¦Â	C	(3630¢Ã​Â¦Â	F).	13.23*	This	problem	calls	for	us	to	compute	the	mass	fractions	of	liquid	for	four	refractory	materials	at	1600¢Ã​Â¦Â	C.	In	order	to	solve	this	problem	it	is	necessary	that	we	use	the	SiO2	-Al2	O3	phase	diagram	(Figure	10.24),	in	conjunction	with	tie-lines	and	the	lever	rule	at	1600¢Ã​Â¦Â	C.	(a)	For	Co	=	6	wt%	Al2	O3	the	mass	fraction	of	liquid	WL	is	just	WL	=	=	Co	¢Ã​Â​Â
CSiO2	CL	¢Ã​Â​Â	CSiO2	6¢Ã​Â​Â0	=	0.86	7¢Ã​Â​Â0	52	P1:	FIU/FNT	PB017-14	PB017-Callister	October	11,	2000	10:37	Char	Count=	0	CHAPTER	14	SYNTHESIS,	FABRICATION,	AND	PROCESSING	OF	MATERIALS	14.19	(a)	This	part	of	the	problem	calls	for	us	to	construct	a	radial	hardness	profile	for	a	50	mm	(2	in.)	diameter	cylindrical	specimen	of	an	8640	steel	that	has	been	quenched	in	moderately	agitated	oil.	In	the	manner	of	Example	Problem	14.1,	the	equivalent	distances	and	hardnesses	tabulated
below	were	determined	from	Figures	14.8	and	14.11.	Radial	Position	Equivalent	Distance,	mm	(in.)	HRC	Hardness	Surface	3/4	R	Midradius	Center	7	(5/16)	11	(7/16)	14	(9/16)	16	(10/16)	54	50	45	44	The	resulting	profile	is	plotted	below.	14.26	(a)	Below	is	shown	the	logarithm	viscosity	versus	reciprocal	of	temperature	plot	for	the	borosilicate	glass,	using	the	data	in	Figure	14.16.	53	P1:	FIU/FNT	PB017-14	PB017-Callister	October	11,	2000	10:37	Char	Count=	0	(b)	Solving	for	the	activation	energy,	Qvis	,
from	the	equation	given	in	the	problem,	we	get	Qvis	=	RT	ln	​	+	RT	ln	A	The	activation	energy,	Qvis	,	may	be	computed	from	this	plot	according	to	¯Ã£Â¹Â	¯Ã£Â®Â	¯Ã£Â¯Â	​	ln	​	¯Ã£ÂºÂ	¯Ã£ÂºÂ	Qvis	=	R	¯Ã£Â¯Â	¯Ã£Â°Â	​	1	​¯Ã£Â»Â	​	T	where	R	is	the	gas	constant,	and	​	ln	​/​(1/T)	is	the	slope	of	the	line	that	has	been	constructed.	The	value	of	this	slope	is	4.36	​Ã​Â	104	.	Therefore,	Qvis	=	(8.31	J/mol-K)(4.36	​Ã​Â	104	)	=	362,000	J/mol	14.43	(a)	This	problem	asks	that	we	determine	how	much	adipic	acid	must	added	to
50.0	kg	of	ethylene	glycol	to	produce	a	linear	polyester	chain	structure	according	to	Equation	14.5.	g/mol)	+	2(00l)	+	2(0)	According	to	Equation	(14.5),	each	adipic	acid	topo	used	requires	a	glucocol	ethylene	topo,	which	is	equivalent	to	(805.5	mol)(146.14	g/mol)	=	1,177	×	105	g	=	117.7	kg.	(b)	Now	we	are	asked	for	the	resulting	polyester	mass.	To	the	extent	that	a	topo	of	water	is	given	for	each	fusion	unit	produced,	this	corresponds	to	805.5	moles	or	(805.5	mol)(18.02	g/mol)	=	14,500	g	or	14.5	kg	as
the	molecular	weight	of	the	water	is	18.02	g/mol.	The	polyester	mass	is	only	the	sum	of	the	masses	of	the	two	reactionary	materials	(as	calculated	in	part	a)	less	the	mass	of	liberated	water,	or	mass	(polester)	=	50.0	kg	+	117.7	kg	-	14.5	kg	=	153.2	kg	14.D1	A	1	inch	diameter	steel	specimen	must	be	quenched	in	moderately	agitated	oil.	We	must	decide	which	of	five	different	steels	will	have	surface	hardness	and	center	of	at	least	55	and	50	HRC	respectively.	In	moderately	agitated	oil,	the	equivalent
distances	from	the	off	end	for	a	one-inch	diameter	bar	for	surface	and	center	positions	are	3	mm	(1/8	ing.)	and	8	mm	(11/32	in.),	respectively	[Figure	14.11(b)].	The	hardness	in	these	two	positions	for	the	above	alloys	(as	determined	using	Figure	14.8)	are	given	below.	Alloy	Surface	Hardness	(HRC)	1040	5140	4340	4140	8640	50	55	57	56	Center	Hardness	(HRC)	30	47	57	54	52.5	Thus,	alloys	4340,	4140	and	8640	will	meet	the	criteria	for	both	surface	and	center	hardness.	54	P1:	FIU/FNTlfl	sdleiy	lfv	rof
noisserpxe	siht	gnivlos	lfv)Apg	131(	+	lfr	â’â’â	́	̣¢	1[)Aspg	4.2(	=	Apg	eht	roF	.elbissop	si	etisopmoc	siht	neht	emas	eht	era	yeht	fi	;)61.51(	dna	)b01.51(	snoitauqE	dna	atad	eht	gnisu	fV	fo	seulav	owt	etaluclac	ot	si	melborp	siht	gnivlos	ot	hcaorppa	ehT	.aPG	131	si	srebif	dimara	rof	E	fo	eulav	eht	4.51	elbaT	morf	,oslA	.aPG	4.2	si	yxope	eht	rof	yticitsale	fo	suludom	eht	taht	nevig	,ylevitcepser	,aPG	21.4	dna	aPG	1.75	fo	yticitsale	fo	iludom	esrevsnart	dna	lanidutignol	gnivah	etisopmoc	xirtam	yxope-rebif	dimara
detneiro	dna	suounitnoc	a	ecudorp	ot	elbissop	si	The	FI	Enimreted	Ot	of	the	Rof	SKSA	Melborp	siht	21.51	K-M/w	7.92	=	)K-M/w	96()58.0()k-m/w	72()51.0(	)k-m/w	72()k-m/w	96(	Ock	96	(	Ock	CITV	+	10th)	OcV	citk	ock	=	=	)l(	ck	lilw	)l(	ck	ytivitcudnoc	lamberht	meminim	eht	k-m/w	3.33	=58.0()k-m/w	72(	)51.0()k-m/w	=	citv	citk	+	OC's	OC-M	+	Ock	PV	pk	+	mv	mk	=	)u(	ck	in	detaluckac	he	(	ck	ytivitcudnoc	lamreht	mixam	eht	)1.51(	Noitauqe	Fo	mf	deifidom	A	GNISU	.temreck	OC-Cit	ROF	seulav	ytivitcudnoc
Lamreht	Muminim	Mumixam	eht	rof	Sksa	Melborp	Siht	tnf/uif	:1P	55	55	.).I	3(	mm	57	Tuoba	Fo	Retemaid	that	Echnatsid	tnlaviuqe	).	Ediganf	gnisu	.ecnatsid	tnelaviuqe	siht	ot	dnopserroc	dnopserroc	dluohs	nemiceps	eht	Fo	retnec	eht	ta	epar	gnihcneuq	eht	,suht.).ni	61/1â€â€sendra	5.	0414	a	fo	dne	dehcneuq	eht	morf	ecnatsid	tnelaviuqe	eht	,8.41	erugiF	morF	.eceip	eritne	eht	tuohguorht	etisnetram	%05	tsael	ta	fo	tsisnoc	lliw	erutcurtsorcim	eht	taht	hcus	lio	detatiga	yletaredom	ni	dehcneuq	eb	ot	si	taht



leets	0414	fo	eceip	lacirdnilyc	a	rof	elbissop	retemaid	mumixam	Eht	animreted	ot	deksa	ew	0,4	Now,	you	will	repet	this	procedure	for	the	mÃ¿Momandian	ect	ect	=	4.12	gpa	=	Em	Eph	[1	çt’	VFT	]Ef	+	vft	em	(2.4	gpa)	[131	gpa’	]	(1	Ã	̆t	]	(131	gpa.	2.4	gpa)	Solving	this	expression	for	vft	for	vFT	=	0,4	ATE	COME,	DED	I	vfl	and	vft	are	iguales,	the	composed	of	it	is	possible.	15.17	The	stypula	problem	that	the	transversal	of	a	complex,	ac,	is	of	320	mm2	(0.50	in.2	),	and	the	supply	cargo,	FC,	is	from	44.500	N
(10,000	lbff	)	for	the	compound	of	the	15.11.11.0	.	(a)	Primely,	you’re	going	to	wet	that	we'll	let's	the	Rapporteur	FF/FM.	Segean	equation	(15.11)	EF	VF	(131	gpa)(0.30)	FF	=	=	=	=	23.4	FM	EME	2.4)(0.4)	or,	FF	=	.	From	FF	+	FM	=	FC	=	44.500	N	23.4fm	+	FM	=	44.500	N	56	P1:	Fu/ft	pb017-15	pb017-Callister	Septembe	18,	200	12:1	FF	=	44.500	N	Ãˆ’	1824	N	=	42.676	N	(9590	LBF	)	C)	calcular	the	stem	in	each	of	the	phases,	is	the	first	concory	of	the	transversaries	so	of	flus.	This	is	determination	as
AF	=	(0.30)(320	mm2	)	=	96	mm2	(0.15	in.2	)	Am	=	(0.70)(320	mm2	)	=	224	mm2	(0.35	in.2)	Now,	for	tensions,	f	=	FF	42676	N	=	445	mpa	(63.930	psis)	=	Af	(96	mm2	)	m	=	FM	1824	N	=	8.14	mpa	(1170	:	224	mm2	)	The	same	cepa	in	each	of	each	of	the	ones	of	marriage	and	fibra,	as	î2m	=	mp	8.14	mpa	=	3.39	Ã—	10â	̆’3	in	2.4	ã—	=	EF	131	Ã—	103	mpa	15.21	in	this	problem,	to	a	compound	of	fibra	fibra	fiber	gentle	gentle	glorifying,	we	are	going	to	know	that	we	will	be	the	fibridnal	of	the	fiber	(010	10.	,
The	Middle	Garden	Longitud	(2.5	mm),	the	volume	of	fibras	(0.40),	the	force	of	fibre	(3500	mpa),	the	UniÃ3n	Fra-Marrix	(75	mpa),	the	Uniã.	.)aPM	.)aPM	0.8(	atseupmoc	allaf	ne	zirtam	al	ed	s©Ãrtse	le	onobrac	le	,otnat	ol	roP	.omin​Ãm	le	euq	royam	se	n©Ãibmat	euq	)isp	002,292(	aPM	5102	=	)5.0(	)aPM	0004(	+	)5.0(	)aPM	03(	=	FV	​​â​Ë¢ÃF	+	)FV​​â	​Ë¢Ã	1(	M	=	​​â​Ë¢ÃlC	)71.51(	n³Ãicauce	al	ed	,s¡ÃmedA	.odacificepse	omin​Ãm	le	euq	royam	se	euq	)isp	601	-	£Ã	9.61(	APG	6.611	=	)5.0(	)	aPG	032(	+	)5.0(	)aPG
1.3(	=	LCE	otnat	ol	rop	,)4.B	albaT	al	ne	serolav	ed	ognar	led	oidemorp	le(	aPM	0004	=	​​â​Ë¢ÃF	y	APG	032	=	FE	,)NAP	radn¡Ãtse	olud³Ãm(	onobrac	araP	.elbatpeca	otadidnac	nu	se	on	oirdiv	le	,odacificepse	omin​Ãm	lE	euq	ronem	se	otse	euq	ay	)isp	601	​​â£Ã	84.5(	aPG	8.73	=	)5.0(	)aPG	5.27(	+	)5.0	​​â​Ë¢Ã	1(	)aPG	1.3(	=	FV	FE	+	)FV​​â	​Ë¢Ã	1(	ME	=	LCE	,otnat	ol	roP	.aPM	0543	=	​​â​Ë¢ÃF	y	APG	5.27	=	FE	,oirdiv	arap	0	=	rahc	ed	oetnoc	1	:21	0002	ed	erbmeitpes	ed	81	RETSILLAC-710BP	51-710BP	TNF/UIF	:1P
75	.aPM	57	=	​​â​Ë¢ÃM	y	aPG	1.3	=	ME	,5.0	=	FV	y	5.0	=	MV	noc	)71.51(	y	)b01.51(	senoicauce	rasu	oirasecen	ecah	es	,otnat	ol	roP	.])isp	000,981(	aPM	0031	ed	n³Ãiccart	al	a	amin​Ãm	aicnetsiser	anu	y	)isp	601	-	£Ã	3.7(	aPG	05	ed	omin​Ãm	ocits¡Ãle	olud³Ãm	nu	,riced	se[	sodalupitse	soiretirc	sol	noc	nelpmuc	sel¡Ãuc	rev	arap	,arbif	ed	selairetam	sert	soL	nemulov	ed	%05	led	sarbif	odneinopus	n³Ãiccart	al	a	aicnetsiser	ed	solucl¡Ãc	y	socits¡Ãle	socits¡Ãle	solucl¡Ãc	recah	somereuq	,amelborp	etse	revloser	araP
1d.51	)isp	004,491(	aPM	0431	=	FV	​​â​Ë¢ÃF	)mm	5.2(	)2(​​â	​Ë¢Ã	1	)04.0(	)aPM	0053(	=	)04.0​​â	​Ë¢Ã	1(	)aPM	0.8(	+	mm	332.0	L2	=	​​â​Ë¢Ã1	)FV​​â	​Ë¢Ã	1(	M	+	CL	DC	:​Ë¢Ã	,otnat	ol	roP	.)81.51(	n³Ãicauce	al	ed	osu	le	oirasecen	se	secnotne	,CL	euq	royam	ohcum	se	oN	SI	se	l	orep	,)mm	332.0	>mm	5.2(	cl	>l	euq	ne	adidem	al	ne	)aPm	57(	2	c	2	=	).glup	3900.0(	mm	332.0	=	)mm	010.0(	)aPm	0053(	d	​​â​Ë¢Ãf	=	cl	,otnat	ol	roP	.)91.51(	o	)81.51(	n³Ãicauce	al	ed	osu	le	oirasecen	se	,oirartnoc	ol	ed	,)71.51(	n³Ãicauce	al
rasu	oirasecen	se	:​Ë¢ÃlC	ranimreted	somedop	secnotne	,CL	euq	royam	ohcum	se	arbif	al	ed	dutignol	al	iS	.)3.51(	n³Ãicauce	al	odnazilitu	arbif	al	ed	acit​Ãrc	dutignol	al	ed	rolav	le	raluclac	oirasecen	oremirp	se	serolav	serolav	ed	ognar	led	oidemorp	le(	aPM	0583	=	​​â​Ë¢ÃF	y	APG	131	=	FE	,dimara	araP	.otadidnac	nu	se	)NAP	radn¡Ãtse	ed	ejatlov	le	someluclac	euq	edip	son	eS	)a(	5.61	selairetam	sol	ed	n³Ãicadarged	y	n³ÃisorroC	61	olut​ÃpaC	0	=	RAHC	EDRAC	93:01	0002	ed	erbutco	ed	11	RETSILLAC-710BP
61-710BP	TNF	:1P	85	.sodalupitse	soiretirc	sod	sol	odnazilitu	sadaluclac	arbif	ed	nemulov	ed	senoiccarf	sal	ed	n³Ãicisoprepus	yah	on	euq	ay	elbisop	se	on	otseupmoc	lat	,otnat	ol	roP	.56.1	a	roirefni	atseupmoc	acif​Ãcepse	dadevarg	anu	renet	arap	162.0<	FV	arap	oirasecen	se	,otnat	ol	roP	.162.0	=	FV	ad	n³Ãiserpxe	atse	ed	FV	arap	revloseR	,y	,y	)fv(	05.2	+	)fv	​​â​Ë¢Ã	1(	53.1	=	56.1	fv	f	+	)fv​​â	​Ë¢Ã	1(	m	=	c	:n³Ãicaler	etneiugis	al	somaelpme	,acif​Ãcepse	dadevarg	al	raredisnoc	la	,arohA	.adaesed	amin​Ãm
n³Ãiccart	al	a	aicnetsiser	al	rad	arap	793.0	>FV	,otnat	ol	roP	.793.0	=	FV	ecudorp	FV	arap	revloseR	)FV(	)	APM	0053(	+	)FV	​​â​Ë¢Ã	1(	)aPM	51(	=	aPM	0041	FV	​​â​Ë¢ÃF	+	)FV​​â	​Ë¢Ã	1(	M	=	​​â​Ë¢ÃlC	)71.51(	n³Ãicauce	al	ed	,n³Ãiccart	al	a	aicnetsiser	al	a	otcepser	noC	.otseupmoc	ohcid	elbisop	se	secnotne	,arbif	ed	nemulov	ed	senoiccarf	sod	satse	ed	n³Ãicisoprepus	anu	yah	iS	;aditimrep	amix¡Ãm	acif​Ãcepse	dadevarg	al	ricudorp	arap	selbisop	sarbif	sal	ed	omix¡Ãm	nemulov	ed	n³Ãiccarf	al	ogeul	y	,adalupitse
n³Ãiccart	al	a	aicnetsiser	al	rad	arap	sarbif	sal	ed	omin​Ãm	nemulov	ed	n³Ãiccarf	al	someraluclac	oremirP	.56.1	ed	amix¡Ãm	acif​Ãcepse	dadevarg	anu	y	lanidutignol	n³Ãiccerid	al	ne	aPM	0041	sonem	la	ed	n³Ãiccart	al	a	aicnetsiser	anu	agnet	euq	odatneiro	y	ounitnoc	oirdiv	ed	arbif	ed	rets©Ãilop	nu	on	o	ricudorp	elbisop	se	is	somenimreted	euq	edip	son	amelborp	etsE	3d.51	.somin​Ãm	soiretirc	sol	noc	nelpmuc	adimara	le	omoc	)NAP	radn¡Ãtse	olud³Ãm(	onobrac	le	otnat	,arbif	ed	selairetam	sert	sol	ed	,otnat	ol
roP	.azreuf	ed	omin​Ãm	rolav	le	euq	royam	se	n©Ãibmat	euq	)	isp	006,382(	aPM	0591	=	)5.0(	)aPM	0583(	+	)5.0(	)aPM	05(	=	FV	​​â​Ë¢ÃF	+	)FV​​â	​Ë¢Ã	1(	M	=	​​â​Ë¢ÃlC	)71.51(	n³Ãicauce	al	ed	,s¡ÃmedA	.omin​Ãm	le	euq	royam	se	rolav	le	euq	)isp	601	-	£Ã	37.9(	APG	1.76	=	)5.0(	)aPG	131(	+	)5.0(	)APG	1.3(	=	LCE	otnat	ol	rop	,)4.B	albaT	non-standard	CD-FE	electrochemical	cell	since	iron	is	lower	in	the	emf	emf	seriesamelborp	etse	araP	2,0	=	2,0	x	2,0	=	2,0	x	5,52,0	=	2,0	x	5,0	=	2,0	=	0,01	=	0,01	x	2,0	=	21,0	x
2,0	=	55,0	=	2,0	=	90,0	=	0,01	=	2​​â0	=	01	93:01	0002	,11	erbutco	retsillaC-710BP	61-710BP	TNF	:1P	95	bPoi	gol	bP	+	i	)	+2bP/bP(	V	=	bPV	bP	ed	n³Ãicadixo	al	arap	Y	Hoi	i	gol	H	+	)	2H/	+H(V	=	HV	oneg³Ãrdih	ed	n³Ãiccuder	araP	:setneiugis	sal	nos	selaicnetop	senoiserpxe	sod	saL	.)42.61(	n³ÃicaucE	al	odnazilitu	raluclac	edeup	es	n³Ãisorroc	ed	asat	al	,omitlºÃ	roP	.	ci	,n³Ãisorroc	ed	etneirroc	ed	dadisned	al	etnemlaer	se	euq	i	ed	rolav	le	rop	revloser	ogeul	y	,​Ãs	ertne	selaugi	senoiserpxe	satse	recelbatse	a
somav	n³Ãicaunitnoc	A	.n³Ãiccuder	y	n³Ãicadixo	ed	senoiccaer	sal	ed	selaicnetop	sol	arap	)52.61(	n³ÃicaucE	ed	amrof	al	ed	senoicaler	recelbatse	se	oirasecen	oremirp	oL	.sodalortnoc	sobma	euq	odad	bP	rop	n³Ãicadixo	al	ed	n³Ãiccuder	al	arap	n³Ãicadixo	ed	asat	al	somatupmoc	euq	edip	amelborp	led	etrap	atsE	)a(	02.61	ry	01	=	h	401	​Ã	8.8	=	)ypm	002()	2.ni	01()	3mc/g	9.7(	)gm	601	​Ã	6.2()435(	=t	,​ÃsA	)RPC(A	WK	=t	omoc	,)32.61(	n³ÃicaucE	al	razinagroer	somebed	oremirp	,amelborp	etse	revloser	araP
.oreca	ed	azeip	anu	ed	n³Ãisremus	ed	opmeit	le	raluclac	egixe	son	amelborp	etsE	oen¡ÃtnopsE	])V	044.0​​â(	​​â	V	304.0​​â[	=	]	+2dC[	2	gol	]	+2eF[	2950.0	​​â	)	eFTOV	​​â	dC°Â	V(	=	V	y	dC	+	+2eF	​​â​​â	+2dC	+	eF	euq	ay	,oimdac	le	ecuder	es	y	adixo	es	orreih	le	euq	odneimusa	somerazepme	,)1.61	They	are	given,	for	three	metals,	their	densities,	chemical	phramulas	and	óxide	densities,	and	they	are	asked	to	compute	the	Pilling-Bedworth	ratios,	and	then	specify	whether	the	Óxide	scales	that	form	will	be	protective.
The	general	form	of	the	equation	used	to	calculate	this	relation	is	the	equation	(16.33)	[or	equation	(16.32)]	for	the	stag	P-B	ratio	=	ass2nd	asn	sno2	(150.69	g/mol)	(7.30	g/cm3)	=	1.33	(118.69	g/mol)	(6.95	g/cm3)	Therefore,	the	movie	would	probably	be	protective	since	the	relationship	is	between	one	between	one	and	two.	16.36	For	this	problem	we	are	given	weight	gain	data	for	the	oxidation	of	Cu	at	a	high	temperature.	a)	We	are	asked	first	to	determine	if	the	oxidation	kinetics	obey	a	parab,	linear	or
logaride,	expressions	described	by	Equations	(16.34),	(16.35),	and	(16.36),	respectively.	One	way	to	make	this	determination	is	by	trial	and	error.	Suppose	the	parabine	relationship	is	vian;	That	is,	of	the	equation	(16.34)	w2	=	k1	t	+	k2	that	means	that	we	can	establish	three	simultaneous	equations	using	the	three	sets	of	values	​​W	and	t	given,	then	using	two	combinations	of	two	pairs	of	equations,	solve	for	K1	and	K2	;	If	K1	and	K2	have	the	same	values	​​for	both	solutions,	then	the	kinetics	are	parabólicos.
If	the	values	​​are	not	identical	then	the	other	cynical	relationships	need	to	be	explored.	Asã,	the	three	equations	are	(0.316)	2	=	0.100	=	15k1	+	K2	(0.524)	2	=	0.275	=	50k1	+	K2	(0.725)	2	=	0.526	=	100k1	+	K2	60	P1:	FNT	PB017-16	PB017-Callister	October	11,	2000	10:39	Char	count	=	0	of	the	first	two	equations	k1	=	5	ã—	10âˆ’3	and	k2	=	0.025;	These	same	two	values	​​are	obtained	using	the	two	last	equations.	Therefore,	the	oxidation	rate	law	is	parabine.	b)	Since	a	parabic	relationship	is	vian,	this
part	of	the	problem	requires	us	W	after	a	total	time	of	450	min.	Again,	using	using1	x	10	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	x	1	=	1	x	1	=	1	x	1	=	1	x	1	=	1	x	1	=	1	x	1	=	1	x	1	=	1	=	1	x	1	=	1	x	1	=	1	=	1	x	1	=	1	=	1	x	1	=	1	=	1	=	1	x	2	=	1	=	1	=	1	=	1	=	1	=	1	=	1	x	that	is	df	−	do	=	l	(tf	−	to	)	solving	this	expression	for	df	yields	df	=	do	[1	+	l	(tf	−	to	)]	now	all	we	need	to	do	is	to	establish	expressions	for	df	(316	inox)	and	df	(w),	to	establish	them	equal	together,	and	to	resolve
for	tf.	according	to	table	17.1,	l	(316	inox)	=	16.0	×	10−6	in	the	form	of	C)−1	and	l	(w)	=	4.5	×	10−6	(	°	C)−1	as	well	df	(316	inox)	=	df	(w)	(9,988	mm)[1	+	{16.0	×	10−6	(C)	=	1	count(Tf	-	25	°C)]	=	(10.000	mm)	the	phases	is	a	pore	phase,	and	that	we	estimate	upper	and	lower	limits	for	the	room-temperature	thermal	conductivity	of	a	magnesium	oxide	material	having	a	0.30	volume	fraction	of	pores.	The	upper	limit	of	k	(kupper	)	may	be	determined	using	Equation	(15.1)	with	thermal	conductivity
substituted	for	the	elastic	modulus,	E.	From	Table	17.1,	the	value	of	k	for	MgO	is	37.7	W/m-K,	while	for	still	air	in	the	pore	phase,	k	=	0.02	W/m-K.	Thus	kupper	=	Vp	kair	+	VMgO	kMgO	=	(0.30)(0.02	W/m-K)	+	(0.70)(37.7	W/m-K)	=	26.4	W/m-K	For	the	lower	limit	we	employ	a	modification	of	Equation	(15.2)	as	klower	=	=	kair	kMgO	Vp	kMgO	+	VMgO	kair	(0.02	W/m-K)(37.7	W/m-K)	=	0.067	W/m-K	(0.30)(37.7	W/m-K)	+	(0.70)(0.02	W/m-K)	17.29	We	want	to	heat	the	copper	wire	in	order	to	reduce	the
stress	level	from	70	MPa	to	35	MPa;	in	doing	so,	we	reduce	the	stress	in	the	wire	by	70	MPa	¢Ã​Â​Â	35	MPa	=	35	MPa,	which	will	be	a	compressive	stress	(i.e.,	​	=	¢Ã​Â​Â35	MPa).	Taking	a	value	for	E	of	110	GPa	(Table	7.1)	and	solving	for	Tf	from	Equation	(17.8)	Tf	=	To	¢Ã​Â​Â	​	E​1	=	20¢Ã​Â¦Â	C	¢Ã​Â​Â	¢Ã​Â​Â35	MPa	(110	​Ã​Â	103	MPa)[17	​Ã​Â	10¢Ã​Â​Â6	(¢Ã​Â¦Â	C)¢Ã​Â​Â1	]	=	20¢Ã​Â¦Â	C	+	19¢Ã​Â¦Â	C	=	39¢Ã​Â¦Â	C	(101¢Ã​Â¦Â	F)	17.D1	This	problem	stipulates	that	1025	steel	railroad	tracks	are	laid	at	a	temperature	of
10​Ã°ÂC.	We	are	asked	to	determine	the	hottest	possible	temperature	that	can	be	tolerated	without	the	introduction	of	thermal	stresses	if	the	rails	are	11.9	m	long,	and	for	a	joint	space	of	4.6	mm.	For	these	railroad	tracks,	each	end	is	allowed	to	expand	one-half	of	the	joint	space	distance,	or	the	track	may	expand	a	total	of	this	distance	(4.6	mm).	Equation	(17.3a)	is	used	to	solve	for	Tf	,	where	​l	for	the	1025	steel	is	found	in	Table	17.1.	Thus,	Tf	=	=	​l	+	To	​l	lo	4.6	​Ã​Â	10¢Ã​Â​Â3	m	+	10¢Ã​Â¦Â	C	[12.0	​Ã​Â
10¢Ã​Â​Â6	(¢Ã​Â¦Â	C)¢Ã​Â​Â1	]	(11.9	m)	=	32.2¢Ã​Â¦Â	C	+	10¢Ã​Â¦Â	C	=	42.2¢Ã​Â¦Â	C	(108¢Ã​Â¦Â	F)	63	P1:	FNT	PB017-18	PB017-Callister	September	18,	2000	15:20	Char	Count=	0	CHAPTER	18	MAGNETIC	PROPERTIES	18.1	This	752.1	or	1’â	́â	́â	́â	=1	=â	̂	́â	́â	̣¢	m/H	6â	́â	́â	â	â—â01	ư4.3	h	m/h	6â	́â	́â	̣¢01	â—ãư	5462.1	=	=	b	alset	534.0	=	sa	)2.81(	noitauqe	gnisu	eggplant	.lairep	Fof	ethup	ethup	etup	ehtup	etup	ehtup	etup	etup	)a(	0	=tnuoc	RAHC	02:51	0002	,81	rebmetpes	retsillac-710bp	TNF	:1P	46	.M/a	501
â—ãư	4.	6.81	01	́â	́â	́â	â—â01	â—ã	54.2â’â	ˆlo/GK	78701.0()	9â'â	̢onâ	́â	́â	́â	̢ning	])g	ni	ni(	Thgiew	Cimota[	â—ãwn	for(	m	=a(	m	ytilibitpecsus	cimota	eht	rof	3m/gk	301	â—ãƒ.01	9	â	́ã¢	=	5â’â	́â	̣¢01	â—ã86	ג	’âˆ	́ã¢01	â—ãưpecsus	emulov	eht	trevnoc	ot	,Melborp	siht	rof	4.81	m/a	18.1	=	)m	¢01	â—ãư	18.1(	=	h	m	m	:)6.81(	Noitauqe	morf	detupmoc	ni	noitazitenm	eht	)d(	.dleif	b	eht	fo	eht	of	ecnereffid	elbitpecrep	seamam	lioc	eht	nihtiw	rab	muinatitit	fo	eht	yht	yht	yht	yht	yht	yht	yht	yht	yht	yah	â	́ã¢01	â—ãƪ	752.1
=	â1âˆâ	́â	́â	́â	̣01	â	â	â	́	1	18.1	+	1	()m/snrut-a	00,01()m/h	6âˆm/h	¢01	â—ãƪ	752.1(	=	)	m	+	1(H	o	=	H	m	O	+	h	o	+	m	o	+	m	o	=	B	Neht	,)2.81	elbat(	4â’â	́tha	01	â—ãưven	18.1	=	m	sa	hcumsani	.ytilibitpecsus	citenam	eht	nevig	ytisned	xulf	eht	etupmoc	ot	tupmoc	tupmoc	tupmoc	ni	stedmoc(	DNA	)5.81	A	nehw	)c(	Alset	2â	́â	́â	̣¢01	â—Sư	752.1	=	)m/Snrup-a	000,01()m/h	6â’â	́â	̣01	â—âo	752.1(	=	H	o	=	OB	,SUHT	.)3	Noitauqe	gnisu	lioc	siht	yb	detareneg	htgners	dleif	ketleif	yht	ew	)a(	.a	01	seirrac	dna	snrut	02
taht	gnol	m	02.0	eriw	fo	lioc	to	snrentocnoc	10â	â​a	â​a	â​a	â​a	10â	â​a	â​a	â​a	â​a	10â	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	10â	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	10â	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	â​a	The	B-H	data	provided	in	the	problem	are	set	out	below.	1.6	B	(Tesla)	1.2	0.8	0.4	0.0	0	200	400	600	800	1000	1200	H	(A/M)	(b)	This	portion	of	the	problem	asks	us	to	determine	the	values	of	initial
permeability	and	initial	relative	permeability.	The	first	four	data	points	are	set	below.	0.3	B	(Tesla)	PB017-18	â	μI	0.1	0.0	0	10	20	30	H	(A/M)	65	40	50	60	P1:	FNT	PB017-Callister	September	18,	2000	15:20	Char	count	=	0	The	initial	portion	slope	of	The	curve	is	I	(as	shown),	is	i	=	B	(0.15	â	hâmâ	¢)	tesla	=	3.0	The	maximum	permeability	is	the	tangent	to	the	B-H	curve	that	has	the	largest	slope;	It	is	drawn	in	the	plot	below	and	is	designated	as	(maximum).	1.6	μ	(max.	1.2	B	(Tesla)	PB017-18	0.8	0.4	0.0	0
200	400	600	800	1000	1200	H	(A/M)	The	value	of	(max)	is	(max)	=	B	(1.3	’0.3’	0.3	)	tesla	=	=	8.70	ã—	10â	â	¦3	h/m	H	(160	â	¬	â	¬	45)	A-M	18.32	(a)	The	given	equation	(18.12)	and	the	data	in	Table	18.7,	we	are	asked	to	calculate	the	critical	magnetic	fields	for	tin	to	1.5	and	2.5	k.	table,	for	Sn,	TC	=	3.72	K	and	BC	(0)	=	0.0305	Tesla.	So,	of	the	equation	(18.3)	HC	(0)	=	BC	(0)	O	0.0305	Tesla	=	2.43	ã—	104	A/M	1.257	ã—	10â	̄	6	H/M	now,	solving	HC	(2.5)	using	the	equation	(	18.12)	produces	T2	HC	(t)	=
HC	(0)	1	â	’2	TC	(2.5	K)	2	=	1.33	ã—	104	We	must	now	determine	the	temperature	at	which	the	lead	should	cool	in	a	magnetic	field	of	20,000	A/M	to	be	superconductor.	The	value	of	HC	(0)	first	must	be	determined	using	BC	(0)	given	in	the	table	(i.e.,	0.0803	Tesla);	Thus	HC	(0)	=	BC	(0)	0.0803	Tesla	=	=£	â	€	”104	a/m	o	1,257	£	â	€”	10ã	¢	ë	†	â	€	™	™	6	h/m	from	tc	=	7.19	k	we	can	solve	T	using	Equation	(18.12)	as	​	HC	(T)	HC	(0)	​	20000	A/m	=	(7.19	K)	1	¢Ã​Â​Â	=	5.96	K	63900	A/m	T	=	TC	1	¢Ã​Â​Â	67	P1:
FNT	PB017-19	PB017-Callister	October	11,	2000	10:42	Char	Count=	0	CHAPTER	19	OPTICAL	PROPERTIES	19.9	We	want	to	compute	the	velocity	of	light	in	calcium	fluoride	given	that	​ÃµÂr	=	2.056	and	​	m	=	¢Ã​Â​Â1.43	​Ã​Â	10¢Ã​Â​Â5	.	The	velocity	is	determined	using	Equation	(19.8);	but	first,	we	must	calculate	the	values	of	​ÃµÂ	and	​	for	calcium	fluoride.	According	to	Equation	(12.30)	​ÃµÂ	=	​ÃµÂr	​ÃµÂo	=	(2.056)(8.85	​Ã​Â	10¢Ã​Â​Â12	F/m)	=	1.82	​Ã​Â	10¢Ã​Â​Â11	F/m	Now,	utilizing	Equations	(18.4)	and	(18.7)	​
=	​o	(​	m	+	1)	=	(1.257	​Ã​Â	10¢Ã​Â​Â6	H/m)(1	¢Ã​Â​Â	1.43	​Ã​Â	10¢Ã​Â​Â5	)	=	1.257	​Ã​Â	10¢Ã​Â​Â6	H/m	And,	finally	1	v=	¢Ã​Â​Â	​ÃµÂ​	=	​	1	(1.82	​Ã​Â	10¢Ã​Â​Â11	F/m)(1.257	​Ã​Â	10¢Ã​Â​Â6	H/m)	=	2.09	​Ã​Â	108	m/s	19.11	This	problem	asks	for	us,	using	data	in	Table	19.1,	to	estimate	the	dielectric	constants	for	silica	glass,	soda-lime	glass,	PTFE,	polyethylene,	and	polystyrene,	and	then	to	compare	these	values	with	those	cited	in	Table	12.4	and	briefly	explain	any	discrepancies.	From	Equation	(19.10)	​ÃµÂ	r	=	n2	Thus,	for
fused	silica,	since	n	=	1.458	​ÃµÂr	=	(1.458)2	=	2.13	When	we	compare	this	value	with	that	given	in	Table	12.4	at	a	frequency	of	1	MHz	(i.e.,	​ÃµÂr	=	3.8)	there	is	a	significant	discrepancy.	The	reason	for	this	is	that,	for	this	material,	an	ionic	component	to	the	dielectric	constant	is	present	at	1	MHz,	which	is	absent	at	frequencies	within	the	visible	electromagnetic	spectrum,	frequencies	which	are	on	the	order	109	MHz.	This	effect	may	be	noted	in	Figure	12.32.	19.19	In	this	problem	we	are	asked	to
calculate	the	fraction	of	nonreflected	light	transmitted	through	a	20	mm	thickness	of	transparent	material,	given	that	the	fraction	transmitted	through	a	10	mm	width	is	0.90.	From	Equation	(19.18),	the	fraction	of	nonreflected	light	transmitted	is	just	I​T	/I​o	.	Using	this	expression	we	must	first	determine	the	value	of	​	as	​	​	​	I	1	​	=	¢Ã​Â​Â	ln	T​	x	Io	​	​	1	3/2	3/2	3/1)	5L	2F61(	=	m	ad	asam	al	arap	n³Ãiculos	al	Y	)6D.02(	2/3m	2/3	2/5L	2/1	F4	=	sotneimidner	)3D.02(	n³Ãicauce	al	ne	)5D.02(	n³Ãicauce	al	ed	n³ÃisulcnI
)5D.02(	L	m	=r	ol³Ãs	se	oidar	le	,n³Ãiserpxe	atse	eD	)4D.02(	L	2r	=	m	secnotne	,L	2r	ol³Ãs	se	ordnilic	nu	ed	nemulov	le	euq	ne	adidem	al	nE	I	arap	n³ÃicutitsuS	)2D.02(	4	4r	=I	:81.7	arugiF	al	ne	anoicroporp	es	I	arap	n³Ãiserpxe	al	ordnilic	nu	arap	;aicreni	al	ed	otnemom	le	se	oy	y	,etnemavitcepser	,allirav	al	ed	oidar	le	y	dutignol	al	nos	r	y	L	ednod	)1D.02(	I	rLF	=	]otxet	ed	orbil	le	ne	)42.02(	n³ÃicaucE[	n³Ãiserpxe	al	rop	ad	es	,F	,atseupmi	azreuf	anu	arap	,	,raxif	nis	omertxe	le	erbos	s©Ãrtse	lE	SELAIRETAM
02	RETPAHC	0	=tnuoC	rahC	62:51	0002	,81	erbmeitpeS	retsillaC-710BP	02-710BP	TNF	:1P	96	Ve	87.1	=	m	7​​â01	​Ã	349.6	)s/m	801	​Ã	3()s-Ve	51​​â01	​Ã	31.4	h	=	h	=	E	omoc	,)6.91(	n³ÃicaucE	al	ed	esranimreted	edeup	,E	,sodatse	sotse	ertne	a​Ãgrene	ed	aicnerefid	aL	.m	396,0	omoc	atic	es	oleus	la	elbatsatem	odatse	led	n³Ãicisnart	nortcele	nu	rop	aditime	n³Ãicaidar	al	ed	adno	ed	dutignol	aL	.​Ãbur	ed	res¡Ãl	nu	arap	sertserret	y	selbatsatem	senortcele	sodatse	sol	ertne	a​Ãgrene	ed	aicnerefid	al	edip	amelborp
etsE	03.91	0	=tnuoC	rahC	24:01	0002	,11	rebotcO	retsillaC-710BP	91-710BP	TNF	:1P	86	18.0	=	])mm	02()	1​​âmm	2​​â01	​Ã	50.1(​​â[pxe	oI	)x​​â(pxe	=	TI	mm	02	=	x	nehw	oI	IT	arap	n³Ãiculos	,arohA	mm	01	-	=	1​​âmm	2​​â01	​Ã	50.1	=	P1:	FNT	PB017-20	PB017-Callister	September	18,	2000	15:26	Char	Count=	0	Thus,	the	best	materials	to	be	used	for	this	cylindrical	cantilever	beam	when	strength	is	a	consideration	are	those	having	low	​2/3	ratios.	Furthermore,	the	strength	performance	index,	P,	is	just	the	​
reciprocal	of	this	ratio,	or	y	2/3	P=	​y	​	(20.D9)	The	second	portion	of	the	problem	asks	for	an	expression	for	the	stiffness	performance	index.	Let	us	begin	by	consideration	of	Equation	(20.25)	which	relates	​,	the	elastic	deflection	at	the	unfixed	end,	to	the	force	(F),	beam	length	(L),	the	modulus	of	elasticity	(E),	and	moment	of	inertia	(I)	as	​=	FL3	3EI	(20.25)	Again,	Equation	(20.D2)	gives	an	expression	for	I	for	a	cylinder,	which	when	substituted	into	Equation	(20.25)	yields	​=	4FL3	3​Er4	(20.D10)	And,
substitution	of	the	expression	for	r	[Equation	(20.D5)]	into	Equation	(20.D10),	leads	to	​=	=	4FL3	​​	​4	m	3​E	​L​	4FL5	​​	2	3Em2	(20.D11)	Now	solving	this	expression	for	the	mass	m	yields	​	m=	4FL5	​	3​	​1/2	​	¢Ã​Â​Â	E	(20.D12)	Or,	for	this	cantilever	situation,	the	mass	of	material	experiencing	a	given	deflection	produced	by	a	specific	force	is	proportional	to	the	¢Ã​Â​Â​	ratio	for	that	material.	And,	finally,	the	stiffness	performance	E	index,	P,	is	just	the	reciprocal	of	this	ratio,	or	¢Ã​Â​Â	P=	E	​	(20.D13)	(b)	Here	we	are
asked	to	select	those	metal	alloys	in	the	database	that	have	stiffness	performance	indices	greater	than	3.0	(in	SI	units).	(Note:	for	this	performance	index	of	3.0,	density	has	been	taken	in	terms	of	g/cm3	¢Ã​Â​Â	rather	than	in	the	SI	units	of	kg/m3	.)	Seventeen	metal	alloys	satisfy	this	criterion;	they	and	their	E/​	values	are	listed	below,	and	ranked	from	highest	to	lowest	value.	71	P1:	FNT	PB017-20	PB017-Callister	September	18,	2000	15:26	Char	Count=	0	Alloy	AZ31B	Mg	AZ31B	Mg	AZ91D	Mg	356.0	Al	356.0
Al	356.0	Al	6061	Al	6061	Al	6061	Al	2024	Al	2024	Al	2024	Al	1100	Al	1100	Al	7075	Al	7075	Al	7075	Al	Condition	¢Ã​Â​Â	E	​	Rolled	391(	dadicitsale	ed	olud³Ãm	led	serolav	sol	y	)9.7(	n³ÃicaucE	al	odnazilitu	elbisop	se	otsE	.ecil©Ãh	al	ed	G	olud³Ãm	led	rolav	le	ranimreted	oirasecen	ecah	es	,ograbme	niS	3D	cN8	G	4d	s	=F	a	ecudnoc	adanibmoc	n³Ãicauce	al	ed	F	agrac	al	ed	n³Ãiculoser	al	;)51.02(	y	)41.02(	snoitauqE	odnanibmoc	esranimreted	edeup	arevamirp	al	ed	latot	n³Ãixelfed	aL	mm	51	ortem¡Ãid	us	,euq
sartneim	,elleum	le	ne	sanibob	01	yah	;mm	5	a	roirefni	se	latot	n³Ãixelfed	al	euq	arenam	lat	ed	elbadixoni	oreca	ed	403	sorud	41	ed	odiurtsnoc	laitnanam	nu	a	racilpa	edeup	es	euq	n³Ãiccart	ed	amix¡Ãm	agrac	al	somatupmoc	euq	edip	amelborp	led	n³Ãicrop	atsE	)a(	6D.02	0	=tnuoC	rahC	62:51	0002	,81	erbmeitpeS	retsillaC-710BP	02-710BP	TNF	:1P	27	.setnaveler	senoicaredisnoc	sarto	y	,etsoc	ed	otnemele	le	odneyulcni	,asam	rop	zedigir	ed	esab	anu	erbos	revelitnac	ed	zah	etse	arap	¡Ãrazilitu	es	euq	latem
ed	n³Ãicaela	rojem	al	ranoicceles	etnaidutse	la	ednopserroC	O	41H	153T	6T	motsuc	,tsac	sA	3T	6T	dedurtxE	156T	noitcudorp	hgih	sA	6T	gnitsac	sA	6T	odatsE	lA	5707	lA	1606	lA	4202	lA	0011	lA	4202	lA	0.653	lA	4202	lA	5707	gM	B13ZA	lA	0011	gM	B13ZA	lA	1606	lA	0.653	lA	1606	gM	D19ZA	n³ÃicaelA	.arac	s¡Ãm	al	a	sonem	ed	,nacifisalc	es	otsoc	ed	sotad	nanoicroporp	es	euq	sal	arap	senoicaela	sal	n©Ãibmat	;sortem¡Ãrap	sod	sotse	ed	otcudorp	le	y	,)c​Ì	(	ovitaler	lairetam	ed	otsoc	le	,E	/	n³Ãicaler	al	alubat
es	n³Ãicaunitnoc	A	.seroiretna	senoicaela	sal	ne	sotsoc	ed	sisil¡Ãna	nu	recah	edip	son	es	arohA	)c(	​​â	900.3	900.3	900.3	560.3	560.3	270.3	270.3	770.3	770.3	360.3	361.3	361.3	097.3	097.3	097.3	156T	6T	O	41H	O	153T	3T	O	156T	6T	O	6T	erbmutsoc	,ocnele	omoC	n³Ãiccudorp	atla	,ocnele	omoc	ocnele	omoC	37	37	)fbl	5.21(	N	6.35	=	m	3​​â​Ë¢Ã01	​​â£Ã	2	)m	3​​â​Ë¢Ã01	​​â£Ã	51(	)8(	)6.1(	m	3​​â​Ë¢Ã01	​​â£Ã	51	041.0​​â​Ë¢Ã	3	)m	3​​â​Ë¢Ã01	​​â£Ã	2(	)2m/N	601	-	£Ã	903(	D	)D(	)8(	)6.1(	d	041.0​​â​Ë¢Ã	3D	Y	=	=	F	etnemroiretna
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