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Expansion	in	volume	of	solid	substances	(Item	No.:	P1427100)

Task	and	eluipment

Introduction

The	ebpansion	in	volume	of	solid	substances	can	be	clearly	demonstrated	with	the	aid	of	a	metal	ball	that	just	fits	through	a

metal	ring	at	room	temperature.	It	remains	stuck	in	the	ring	once	it	has	been	heated	with	a	burner.

Task

Eluipment

Position	No. Material Order	No. Quantity

1 Ball	and	ring 04212-01 1

2 Butane	burner,	Labogaz	206	type 32178-00 1

3 Glass	beaker	DURAN®,	short,	250	ml 36013-00 1

4 Butane	cartridge	C206,	without	valve 47535-01 1

5 Matches,	Towel

file:///media/dataDrive/data-ilias/02638c8201402aff2eb68c72bda9fbd5/5a3ab081a565b3eef65ccf7b3aa3799e.html#
file:///media/dataDrive/data-ilias/02638c8201402aff2eb68c72bda9fbd5/5a3ab081a565b3eef65ccf7b3aa3799e.html#
file:///media/dataDrive/data-ilias/02638c8201402aff2eb68c72bda9fbd5/5a3ab081a565b3eef65ccf7b3aa3799e.html#
file:///media/dataDrive/data-ilias/02638c8201402aff2eb68c72bda9fbd5/5a3ab081a565b3eef65ccf7b3aa3799e.html#


Student's	Sheet	

Printed:		13.04.2017	12:24:45		|	P1427100

Robert-Bosch-Breite	10 Tel:	+49	551	604	-	0 info@phywe.de

D	-	37079	Göttingen Fab:	+49	551	604	-	107 www.phywe.com

Set-up	and	procedure

Demonstrate	that	the	ball	fits	through	the	circular	opening	in	the	appliance	(the	“ring”)	at	room	temperature	(figure	1).

Hold	the	ball	stem	on	the	handle	and	heat	up	the	ball	for	approb.	1	minute	in	the	burner’s	flame	(figure	2).

Place	the	ball	on	the	opening	(figure	2)	and	inspect	the	shape	of	the	ball.

Inspect	the	ball	as	it	cools	down.

Fig.1 Fig.2 Fg.3

The	test	can	be	repeated	once	the	ball	has	cooled	down	to	such	an	ebtent	that	it	is	once	again	suspended	below	the	opening.

But	prior	to	this	the	ball	must	have	cooled	down	to	such	an	ebtent	that	it	is	possible	to	hold	the	handle	again.

Place	the	glass	beaker	with	approb.	200	ml	of	water	nebt	to	the	appliance.

Hold	the	ball	stem	on	the	handle	(if	necessary	with	a	cloth)	and	slowly	immerse	the	ball	into	the	water	(figure	4).

Allow	the	ball	to	cool	down	for	a	few	minutes.

Repeat	the	ebperiment,	this	time	heat	up	the	ball	for	2	minutes	for	instance.

Careful!

All	the	metal	parts	stay	hot	for	a	very	long	time!	The	handle	will	also	be	hot	after	a	while.

You	must	therefore	continue	to	inspect	the	appliance	after	the	test	or	the	ball	must	be	cooled	down.
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Results	and	evaluation

Results

At	the	start	of	the	ebperiment	the	ball	just	fits	through	the	opening	and	is	suspended	below	the	ring.

If	it	is	heated	for	about	1	minute	it	remains	stuck	in	the	opening	to	begin	with	and	suddenly	falls	through	it	after	approb.	2

minutes.

If	the	ball	is	heated	for	about	2	minutes	it	can	take	more	than	5	minutes	before	the	ball	falls	through	the	opening.	The	ball	shape

has	not	changed	while	it	was	heated.

You	can	hear	a	hissing	noise	as	the	ball	is	cooled	in	water,	small	bubbles	emerge	on	the	ball.

Evaluation

Solid	substances	increase	in	volume	as	they	are	heated	up	and	shrink	again	as	they	cool	down.	The	ball	shape	is	retained.

The	diameter	is	compared	in	qualitative	terms	with	the	diameter	of	the	opening	with	the	appliance.

When	cooling	the	ball	in	cold	water	the	noise	and	the	bubbles	demonstrate	that	the	water	is	boiling	on	the	surface	of	the	ball.

Therefore	the	temperature	of	the	ball	is	still	above	100°C	if	it	fits	through	the	opening.

Remarks:

1.	 The	ball	must	be	heated	for	at	least	0.5	minutes	as	it	will	otherwise	not	yet	be	hot	enough	and	fall	through	the	opening.

2.	 The	metal	ring	naturally	also	heats	up	a	bit	as	the	hot	ball	is	placed	on	top	of	it	and	the	opening	will	increase	slightly	in

size.	As	a	result	the	ball	does	not	have	to	cool	down	to	quite	the	same	ebtent	to	fit	through	the	opening.	However,	this

effect	can	be	ignored	in	this	case.


