
 

THIS DOCUMENT IS A DRAFT CIRCULATED FOR COMMENT AND APPROVAL. IT IS THEREFORE SUBJECT TO CHANGE AND MAY NOT BE 
REFERRED TO AS AN INTERNATIONAL STANDARD UNTIL PUBLISHED AS SUCH. 

IN ADDITION TO THEIR EVALUATION AS BEING ACCEPTABLE FOR INDUSTRIAL, TECHNOLOGICAL, COMMERCIAL AND USER PURPOSES, DRAFT 
INTERNATIONAL STANDARDS MAY ON OCCASION HAVE TO BE CONSIDERED IN THE LIGHT OF THEIR POTENTIAL TO BECOME STANDARDS TO 
WHICH REFERENCE MAY BE MADE IN NATIONAL REGULATIONS. 

RECIPIENTS OF THIS DRAFT ARE INVITED TO SUBMIT, WITH THEIR COMMENTS, NOTIFICATION OF ANY RELEVANT PATENT RIGHTS OF WHICH 
THEY ARE AWARE AND TO PROVIDE SUPPORTING DOCUMENTATION. 

©   International Organization for Standardization, 2013 

 

DRAFT INTERNATIONAL STANDARD ISO/DIS 16908 

ISO/TC 131/SC 6 Secretariat: BSI 

Voting begins on Voting terminates on 
2013-07-19 2013-10-19 

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION   •   МЕЖДУНАРОДНАЯ ОРГАНИЗАЦИЯ ПО СТАНДАРТИЗАЦИИ   •   ORGANISATION INTERNATIONALE DE NORMALISATION 
 

  

Hydraulic filter element test methods — Thermal conditioning 
and cold start-up simulation 

Méthodes d'essai des composants de filtre hydraulique — Conditionnement thermique et simulation de 
démarrage à froid 

 

ICS  23.100.60 

 
 
 
 
 
 
 
 

 

To expedite distribution, this document is circulated as received from the committee 
secretariat. ISO Central Secretariat work of editing and text composition will be undertaken at 
publication stage. 

Pour accélérer la distribution, le présent document est distribué tel qu'il est parvenu du 
secrétariat du comité. Le travail de rédaction et de composition de texte sera effectué au 
Secrétariat central de l'ISO au stade de publication. 

 
 
 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/f9
7d

81
23

-

9b
7c

-49
46

-94
98

-59
72

b2a
2b

a9
7/i

so-
16

90
8-2

01
4

�������ꊈ{�d�p^an�K��J\:�Rxm)������̝�["�*���X���im�f���mC6I��!���7U�=z�T�4����Y��ݯ���e���[�Dkr


ISO/DIS 16908 

 COPYRIGHT PROTECTED DOCUMENT 
 
©   ISO 2013 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form or by any 
means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior written permission. 
Permission can be requested from either ISO at the address below or ISO’s member body in the country of the requester. 

ISO copyright office 
Case postale 56 • CH-1211 Geneva 20 
Tel.  + 41 22 749 01 11 
Fax  + 41 22 749 09 47 
E-mail  copyright@iso.org 
Web  www.iso.org 

Published in Switzerland 
 

ii © ISO 2013 – All rights reserved 
 

 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/f9
7d

81
23

-

9b
7c

-49
46

-94
98

-59
72

b2a
2b

a9
7/i

so-
16

90
8-2

01
4

���a#��4�
	P�C����)�r�V�����60�"S,��h���S���9z�y�5hV�@��|���������G�9v*�p��pD��������>J��B|j


ISO/DIS	16908	

©	ISO	2013	–	All	rights	reserved	 iii
 

Contents	 Page	

Foreword	........................................................................................................................................................................................	iv	

Introduction	....................................................................................................................................................................................	v	

1	 Scope	..................................................................................................................................................................................	1	

2	 Normative	references	...................................................................................................................................................	1	

3	 Terms	and	definitions	...................................................................................................................................................	1	

4	 Symbols	.............................................................................................................................................................................	2	

5	 Test	equipment	and	materials	...................................................................................................................................	2	

6	 Accuracy	of	measuring	instruments	and	test	conditions	..................................................................................	3	

7	 Summary	of	information	required	prior	to	testing	.............................................................................................	3	

8	 Thermal	conditioning	test	...........................................................................................................................................	3	

9	 Cold	start	test	...................................................................................................................................................................	4	
9.1	 Preliminary	preparation	.............................................................................................................................................	4	
9.1.1	 Housing	..............................................................................................................................................................................	4	
9.2	 Procedure	.........................................................................................................................................................................	5	

10	 Pass/fail	criteria	.............................................................................................................................................................	6	

11	 Data	reporting	.................................................................................................................................................................	6	

12	 Identification	statement	(reference	to	this	International	Standard)	............................................................	6	

Annex	A	(informative)		Cold	start	test	equipment	..............................................................................................................	7	
A.1	 Test	circuit	........................................................................................................................................................................	7	
A.2	 Test	circuit	components	...............................................................................................................................................	8	
A.2.1	 Hydraulic	power	circuit	pump	and	drive	...............................................................................................................	8	
A.2.2	 Hydraulic	power	circuit	reservoir	............................................................................................................................	8	
A.2.3	 System	pressure	relief	valve	.......................................................................................................................................	8	
A.2.4	 System	pressure	transducer	or	pressure	gauge	..................................................................................................	8	
A.2.5	 Flowmeter	.........................................................................................................................................................................	8	
A.2.6	 Three‐port	directional	control	valves	.....................................................................................................................	8	
A.2.7	 Clean‐up	filters	................................................................................................................................................................	9	
A.2.8	 Transfer	cylinder	............................................................................................................................................................	9	
A.2.9	 Sampling	valve	................................................................................................................................................................	9	
A.2.10	 Temperature	transducer	.............................................................................................................................................	9	
A.2.11	 Differential	pressure	transducer	..............................................................................................................................	9	
A.2.12	 Cold	circuit	reservoir	....................................................................................................................................................	9	
A.2.13	 Cold	circuit	pump	........................................................................................................................................................	10	
A.2.14	 Piping	..............................................................................................................................................................................	10	

Annex	B	(informative)		Test	data	reporting	form	............................................................................................................	11	
	

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/f9
7d

81
23

-

9b
7c

-49
46

-94
98

-59
72

b2a
2b

a9
7/i

so-
16

90
8-2

01
4

�=�����L, �����8�4�V�����6��C�г�h1�W�eq���Ϝ�G2Ol��7��d0�CI����q�̸�� �b٪�O���=�3+���4����ݕ��-


ISO/DIS	16908	

iv	 	 ©	ISO	2013	–	All	rights	reserved
 

Foreword	

ISO	(the	 International	Organization	for	Standardization)	 is	a	worldwide	 federation	of	national	standards	bodies	
(ISO	 member	 bodies).	 The	 work	 of	 preparing	 International	 Standards	 is	 normally	 carried	 out	 through	 ISO	
technical	 committees.	 Each	 member	 body	 interested	 in	 a	 subject	 for	 which	 a	 technical	 committee	 has	 been	
established	 has	 the	 right	 to	 be	 represented	 on	 that	 committee.	 International	 organizations,	 governmental	 and	
non‐governmental,	in	liaison	with	ISO,	also	take	part	in	the	work.	ISO	collaborates	closely	with	the	International	
Electrotechnical	Commission	(IEC)	on	all	matters	of	electrotechnical	standardization.	

International	Standards	are	drafted	in	accordance	with	the	rules	given	in	the	ISO/IEC	Directives,	Part	2.	

The	 main	 task	 of	 technical	 committees	 is	 to	 prepare	 International	 Standards.	 Draft	 International	 Standards	
adopted	 by	 the	 technical	 committees	 are	 circulated	 to	 the	 member	 bodies	 for	 voting.	 Publication	 as	 an	
International	Standard	requires	approval	by	at	least	75	%	of	the	member	bodies	casting	a	vote.	

Attention	 is	 drawn	 to	 the	possibility	 that	 some	 of	 the	 elements	 of	 this	 document	may	 be	 the	 subject	 of	 patent	
rights.	ISO	shall	not	be	held	responsible	for	identifying	any	or	all	such	patent	rights.	

ISO	16908	 was	 prepared	 by	 Technical	 Committee	 ISO/TC	131,	 Fluid	 power	 systems,	 Subcommittee	 SC	6,	
Contamination	control.	

	

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/f9
7d

81
23

-

9b
7c

-49
46

-94
98

-59
72

b2a
2b

a9
7/i

so-
16

90
8-2

01
4

�-?K�����lC��Ѭ��K^M���Jh������,����J�J�.�;��w�����$��A/WǬ�`XS� ����k>�$��z��Ya]>�5�J-tD���X���


ISO/DIS	16908	

©	ISO	2013	–	All	rights	reserved	 v
 

Introduction	

In	hydraulic	fluid	power	systems,	power	is	transmitted	and	controlled	through	a	liquid	under	pressure	within	a	
closed	circuit.	Filter	elements	maintain	fluid	cleanliness	by	removing	insoluble	contaminants.	

Filter	elements,	particularly	those	intended	for	mobile	hydraulic	applications,	are	designed	to	withstand	a	range	of	
thermal	 stresses,	 such	 as	 low	 and	 high	 temperature	 extremes,	 and	 system	 demands	 at	 low	 temperature	 (cold	
starts)	whereby	hydraulic	fluid	passes	through	the	element	under	test	at	a	greatly	increased	viscosity.	These	cold	
starts	test	the	ability	of	the	filter	element	to	withstand	the	high	differential	pressures	without	subsequent	loss	of	
integrity	or	performance.	

Stresses	due	to	cold	starts	can	be	encountered	within	the	lifetime	of	a	filter	element	fitted	in	a	mobile	hydraulic	
system.		It	is	therefore	necessary	to	check	that	having	been	subjected	to	such	conditions;	the	filter	element	shall	
continue	to	provide	adequate	filtration,	while	also	maintaining	structural	integrity.	

This	 standard	 provides	 a	 procedure	 by	which	 to	 introduce	 stresses	 due	 to	 cold	 start	 and	 to	 condition	 a	 filter	
element	prior	to	any	subsequent	performance	qualification	testing,	such	as	Multi‐pass,	collapse,	flow	fatigue,	etc.		
This	enables	the	purchaser	of	the	filter	element	to	be	secure	in	the	knowledge	that	the	product	can	withstand	cold	
starts	and	still	maintain	performance	as	intended.	
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Hydraulic	filter	element	test	methods	—	Thermal	conditioning	
and	cold	start‐up	simulation	

1	 Scope	

This	 International	 Standard	 specifies	 a	 test	 procedure	 to	 thermally	 condition	 a	 hydraulic	 filter	 element	 and	
simulate	cold	 start,	 such	as	 that	which	can	be	encountered	 in	mobile	machinery	applications.	 	 It	 is	 intended	 to	
provide	a	procedure	that	yields	reproducible	results	and	can	be	used	prior	 to	other	 filter	element	performance	
tests,	such	as	those	specified	in	ISO	11170.	

2	 Normative	references	

The	following	referenced	documents	are	indispensable	for	the	application	of	this	document.	For	dated	references,	
only	the	edition	cited	applies.	For	undated	references,	the	latest	edition	of	the	referenced	document	(including	any	
amendments)	applies.	

ISO	1219‐1,	 Fluid	 power	 systems	 and	 components	—	 Graphic	 symbols	 and	 circuit	 diagrams	—	 Part	1:	 Graphic	
symbols	for	conventional	use	and	data‐processing	applications	

ISO	2942,	Hydraulic	fluid	power	—	Filter	elements	—	Verification	of	fabrication	integrity	and	determination	of	the	
first	bubble	point	

ISO	2943,	Hydraulic	fluid	power	—	Filter	elements	—	Verification	of	material	compatibility	with	fluids	

ISO	3968,	Hydraulic	fluid	power	—	Filters	—	Evaluation	of	differential	pressure	versus	flow	characteristics	

ISO	4021,	Hydraulic	fluid	power	—	Particulate	contamination	analysis	—	Extraction	of	fluid	samples	from	lines	of	an	
operating	system	

ISO	4406,	Hydraulic	fluid	power	—	Fluids	—	Method	for	coding	the	level	of	contamination	by	solid	particles	

ISO	5598,	Fluid	power	systems	and	components	—	Vocabulary	

ISO	11170,	Hydraulic	fluid	power	—	Sequence	of	tests	for	verifying	performance	characteristics	of	filter	elements	

ISO	 11500,	Hydraulic	 fluid	power	—	Determination	 of	 the	 particulate	 contamination	 level	 of	a	 liquid	 sample	 by	
automatic	particle	counting	using	the	light‐extinction	principle	

3	 Terms	and	definitions	

For	the	purposes	of	this	document,	the	terms	and	definitions	given	in	ISO	5598	and	the	following	apply.	

3.1	
cold	soak	
prolonged	immersion	of	a	component	or	part	in	stationary	fluid	at	5	C	below	the	stated	minimum	temperature	of	
use	
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3.2	
cold	start	
application	of	a	rapid	increase	in	flow	and	differential	pressure	with	cold	fluid	at	a	high	viscosity	

3.3	
differential	pressure,	p	
difference	between	the	tested	component	inlet	and	outlet	pressure	as	measured	under	the	specified	conditions	

3.4	
hot	soak	
prolonged	immersion	of	a	component	or	part	in	stationary	fluid	at	a	temperature	15	C	above	the	manufacturer’s	
recommended	operating	temperature	

3.6	
material	safety	data	sheet	(MSDS)	
specification	sheet	defining	physical	aspects,	characteristics	and	health	and	safety	data	for	a	substance	

4	 Symbols	

The	graphical	symbols	used	in	this	International	Standard	are	in	accordance	with	ISO	1219‐1.	

5	 Test	equipment	and	materials	

5.1	 Soak	test	 fluid,	which	shall	be	either	the	same	as	the	system	operating	fluid	or	another	compatible	 fluid	
agreed	between	the	supplier	and	purchaser.	

5.2	 Cold	start	test	fluid,	which	may	be	either	the	same	as	the	soak	test	 fluid	or	an	alternative	with	a	higher	
cold	 temperature	 viscosity	 to	 minimize	 the	 volume	 of	 fluid	 required	 to	 conduct	 the	 cold	 start	 test	 and	 to	
standardize	 the	 fluid	 required	 for	 testing	 of	 additional	 filters.	 	 If	 an	 alternative	 fluid	 is	 chosen,	 it	 shall	 be	 fully	
compatible	with	the	filter	element	material.	

5.3	 Differential	pressure	transducer,	which	shall	be:	

—	 positioned	such	that	the	upstream	and	downstream	connections	are	close	to	the	filter	housing,	with	no	bends	
or	restrictions	included	in	the	measurement,	and	with	pressure	taps	in	accordance	with	ISO	3968;	and	

—	 connected	to	a	calibrated	data	recording	system.	

5.4	 Temperature	transducer,	which	shall	be:	

—	 located	so	that	the	sensor	part	is	located	in	the	internal	fluid	volume;	

—	 positioned	 so	 that	 it	measures	 the	 temperature	 of	 the	 test	 fluid	 as	 close	 as	 possible	 upstream	 of	 the	 test	
element;	

—	 connected	to	a	calibrated	data	recording	system;	and	

—	 positioned	so	that	the	sensor	part	does	not	touch	the	filter	element	or	any	part	of	the	filter	element	container.	

5.5	 Environmental	chamber,	which	shall	be	capable	of	achieving	and	maintaining	the	required	temperature	
within	the	stated	limits	and	capable	of	containing	the	test	equipment	(see	5.6).	The	chamber	shall	have	suitable	
thermal	controls	with	a	calibrated	feedback	loop	to	allow	precise	control	of	the	chamber	temperature.	

5.6	 Cold	start	test	equipment.		See	Annex	A	for	a	list	of	typical	equipment	necessary	to	perform	the	cold	start	
test.	
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6	 Accuracy	of	measuring	instruments	and	test	conditions	

Use	and	maintain	measuring	instrument	accuracy	and	test	condition	variations	within	the	limits	given	in	Table	1.	

Table	1	—	Accuracy	of	measuring	instruments	and	test	conditions	

Test	parameter	 SI	unit	
Instrument	accuracy	
(	of	actual	value)	

Permitted	variations	in	
test	conditions		
(	of	target	value)	

Differential	pressure		 kPa	a	 2%	 +	5	%	/	‐	0	%	

Gauge	pressure		 kPa	a	 2%	 5%	

Flow	rate	 L/min	 2%	 	

Temperature		 °C	 0,1	°C	 5	°C	

a		100	kPa	=	1	bar	

7	 Summary	of	information	required	prior	to	testing	

Prior	to	applying	the	requirements	of	this	International	Standard	to	a	particular	hydraulic	filter	element,	establish	
the	

—	 fabrication	integrity	test	pressure	(see	ISO	2942),	

—	 required	maximum	element	differential	pressure	for	the	cold	start	test.	

NOTE	1	 For	filter	elements	protected	by	a	bypass	valve	within	the	filter	housing,	the	maximum	test	differential	pressure	is	
generally	 set	 as	 the	 maximum	 differential	 pressure	 across	 the	 bypass	 valve	 at	 maximum	 flow	 rate	 and	 viscosity	 at	 the	
minimum	expected	temperature.		For	filter	elements	without	such	bypass,	the	maximum	test	differential	pressure	is	generally	
set	as	the	maximum	operating	system	pressure.	

NOTE	2	 The	 maximum	 test	 differential	 pressure	 is	 normally	 limited	 to	 the	 maximum	 permissible	 collapse	 or	 burst	
pressure	of	the	filter	element.	If	this	pressure	is	exceeded,	it	can	result	in	damage	to	the	test	filter	element.	

8	 Thermal	conditioning	test	

8.1	 Visually	inspect	the	filter	element	for	any	damage.	If	it	is	damaged,	reject	the	filter	element,	and	start	over	
with	a	new	filter	element.	

8.2	 Carry	out	a	fabrication	integrity	test	on	the	element	in	accordance	with	ISO	2942.		Reject	the	filter	element	
if	it	is	damaged	as	a	result	testing	or	fails	to	meet	the	required	minimum	bubble	point	pressure.		If	either	of	these	
occurs,	start	over	with	a	new	filter	element.		

8.3	 Drain	fluid	and	thoroughly	dry	before	proceeding	to	8.4.	

8.4	 Conduct	 heat	 soak	 and	 cold	 soak	 tests	 as	 required	 in	 accordance	 with	 ISO	 2943.	 	 The	 following	
requirements	will	enhance	the	safe	conduct	of	these	tests:	

a)	 If	the	material	safety	data	sheet	for	the	test	fluid	states	that	inhalation	of	its	vapours	is	harmful,	ensure	that	
any	 vapour	 from	 the	 fluid	 be	 extracted	 external	 to	 the	 workplace	 when	 testing	 with	 the	 fluid	 at	 above	
ambient	temperatures.		

b)	 If	external	extraction	of	the	vapour	is	unavailable,	the	test	shall	be	conducted	in	an	enclosed	vessel	or	housing	
with	suitable	pressure	rating.	
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