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TECHNICAL MEMORANDUM

GUIDELINES FOR QUALIFYING CLEANING AND VERIFICATION MATERIALS

INTRODUCTION

Because of increased environmental awareness, chemicals used in cleaning and cleanliness veri-

fication processes must be reevaluated and replaced as necessary. Many of the chemicals historically
used in these processes are now being phased out due to their adverse environmental impact, i.e., ozone

depletion, ground water and air pollution potentials.

Selection and qualification of a material (chemical) as a cleaning and/or cleanliness verification
media necessitates a systematic approach to assure that all technical issues are addressed in a compre-

hensive manner. This document is intended to serve as a guide in this selection/qualification process.

Narrative portions of this document clarify the use of the enclosed matrix and define the terms used.

APPROACH

The first step in the down-select/qualification process is to establish the cleaning related process

being addressed. The list of candidates are enumerated in the left column of figure 1. Cleaning processes
addressed are categorized as follows:

General Cleaning--Removal of manufacturing contaminants; for example, mill oils/debris,

handling stains, and marking inks for general fabrication/processing. This category includes precleaning

for the categories to be described.

Cleaning for Adhesive Bonding--Removal of surface oxides and contaminants to facilitate
formation of chemical bonds upon application of heat and pressure (primary bonding) or upon applica-

tion of adhesives (secondary bonding).

Precision Cleaning---Cleaning of an object to be used in a critical application and for which

cleanliness must be quantitatively verified.

Fuel/Pneumatics---Cleaning of objects to be used in fuel or pneumatic applications--quantitative

particulate determination is required.

Electronic Applications---Cleaning of objects to a level adequate to permit soldering and to facil-

itate adhesion of conformal coating, potting, or staking materials.

Wire, Cables. and Harnesses---Cleaning of wire bundles with or without insulation and/or con-
nectors.

Hydraulics---Cleaning of objects to be used in hydraulic applications---qualitative cleanliness
generally required with additional requirements for quantitative particle count for critical flight applica-
tions.



D.p..fi.._---Cleaning of minors, windows, lens, or optical coatings which require removal of all
contaminants without chemical/static residue or surface etching.

The matrix, shown in figure 1, identifies, in the top row, relevant issues and considerations
normally encountered in selection of a candidate cleaning chemical. The dot notation correlates process

with issue and provides the user with a checklist requiring consideration during the qualification process.

It is the responsibility of the user to prioritize the identified issues and to determine the method(s) and
criteria required to satisfy these requirements.

PRELIMINARY CONSIDERATIONS

Prior to consideration of steps or "gates" required to "qualify" a candidate material, issues such
as environmental constraints, personnel safety constraints, availability/cost, etc., should be resolved. The

first major category in figure 1 is denoted as "prequalification." These "prequalification" concerns do

not necessarily require testing, thus the direct expenditure of funds; analysis of existing information
from sources such as product literature, Occupational Safety and Health Administration/Environmental

Protection Agency (OSHA/EPA) regulations, existing data bases, etc., may be sufficient. If a candidate
cleaner does pass the prequalification screening process, it may then be considered for qualification.

A candidate material/chemical successfully negotiating the prequalification screening process is

ready for closer scrutiny and consideration for qualification. Qualification entails generation of sufficient
relevant data to assure that the selected cleaning candidate will successfully and consistently achieve the

desired results without unexpected long-term deleterious effects on personnel, hardware, environment,
or budget. The qualification gates presented herein should be all inclusive in most instances. Some may

not apply to specific circumstances or applications; however, all require careful consideration.

QUALIFICATION PROCESS CHECKPOINTS

Cleanine Performance--Includes definition of contaminants being removed, solubility factors,

and loading capacities of the cleaning/verification media. Maintenance of the cleaning media within

specification limits should be given careful consideration for cost and scheduling impacts.

En_l Item Cleanliness Levels--Defines how clean the resultant hardware must be to assure

usability. Quantitative and/or qualitative criteria must be determined.

Validation/Test Methodologies---Identifies how hardware cleanliness is to be verified.

Quantitative data may include analysis of cleaner residues, solution pH, chemical analysis of the
residual cleaner, nonvolatile residue (NVR), particle count/dimensions, mechanical tests (i.e., bondline

tests such as lap shear, etc.), and oxygen compatibility testing (e.g., liquid oxygen/gaseous oxygen

(lox/gox) impact tests, etc.).

Qualitative information may include visual inspections, water break testing, chemical species

detection, etc.

$ubstrate Issues--Intends to preclude deleterious/latent effects on the hardware.



•£_olopo_otus!s,freu_JoqloJo£1!_i!tu!s £q poss_.rpp_ oq £_tu qo!q,_, ptre _l_p lueo__l!u_!s £IleO!l

-s.n_s Xq pouoddns oq lsntu saoods_ uo.n_o_j!_nb q0!qA', oz!l-euo_ru lsntu uoB_z!u_i_Jo .iosn oq£

•ssooo:td uo.ueo!j.q_nb Otll u! slu!od ,,ode3so,, ptre sm!od

-)Iooq3 _u!,(jTluop! u! 0n_A JO 0q plnoqs '.IOAOA't0q_odor s!ql u! poluosoJd uo.rletuaojuI "luotun3op S!tla u!
possoJppe lou ore £ot0 os 'pou!tttlolopoJd oq loutrea _u!od odeaso OtLL"po!j.usn.f lou spunj jo o.m]!puodxo

jOttLlnJ ptre poF.eJ seq I¢.Uolmu olep!ptre30tll--poltreJreA_un s! _u.usol JoqLlnj qOlqA_ puoLoq slu!od "o"t

'treld oql u! ,,sm!od odeoso,, _z!u_o3oJ ol lu_odtu! s! 1! 'un_oq seq ssooo.Id uo.ne3x.J!l-enb Otll o3uo

"po£oIdmo oq pIno,¢, suo.neay!aods pup soJnpo3o:td lsol poqs.qqmso l'eaonos jo soameoj letI1 oiqeqoad s!

1! 'sosn tuol! puo ptre Sle.L101etuJO oi_tm_ 0S.IOA!poql Jo osneool'[ "urer_o._d lSOl 1__u!u_!sop u! o3trep!n_ Joj
suo!leolj!oods ptre soJnpoooJd lsol "31o '(_IIAISV) sJoou!_u_t I_Ot.ueqooIAI jo ,(1o!3os treo!Jotuv '(I_LSV)

sie.uolulAI _mhSO,L _oj ,(lo!3o S ueo.uotuV "o"! 'Lrlsnpu! ptre lU0tUtLIOA0_1LreAoIO.lA'_OIAOI01 0[qes!Apl,' ,(I[e

-aouo_ s! 1I "sLIojjo uo!leo!j.qenb £Ils03 £I_.rluolod _u.rle.rl!u! Ol Jo.ud poqoeoa snsuosu03 e ptm po!j.rluop!
oq lsntu "010 'sonb!uq301 s!s£Ieu_ trlep 'sls_l jo aoqmnu 'polonpu03 oq 01 sis02. "uo!leot3!l_nb 01 qo_oadde

poJol.rel e so_nboJ ssooo_td UO!le0!J.U0A a0 _m.treoio q3e_I "Lressooou s! sI.relop jo £u.rlmos OSOlOptre sueId
is01 pou_op ,(I_OID -po_.nboa st ttreal/o:td oql jo os_qd uo!leo!j.r[enb Otll _u.tmp sI.nrlop ol uo.rmoBe ptre

sls01 jo uo.uoo[os [njo_o 'ssoooJd _u!treo[o oql u! oouop_u03 jo IOAOIoIqL'ldoo3e u_ 0AO!qoe 02.

NIOISSfIDSIO/XH_FIS

•03tretmojJod Jo OJ!l oaeA_pa'eqjo uo!lepeagop ltreo!j!ug!s lnot0!A_ ,(lmenb

-ope slmojJod e!pom UO.U_OIJ.LIOA/_U!U_0100ql let0 U0!It_3!J.LIOAI_O.U_ILrlS--S!S,{_uv Ie3!ls!le15

:ole.rlo_ou ol ole_ l_3!j!u_!s lsotu oql '£II-eU!_I

•sso3oJd uo.n

-ea_Ienb or0 _ma.np possoJppe oq lsntu euotuouoqd tllOlt "oremp_q poleu!u_uoo ol soJnsodxo oId.uIntu
uodn £Btr_ot3!.ui_!s o3u_ui.ioj.Iod u! ope_op mq osn pol!m!l gl!A_ £Iol_nbope tmoj.iod £em e!pom i_m.ueop

oti] '£lleUO.n!pPV "0reA_preq 0t0 JO oJ! 1 orb IOAOpo_.nboa oq soI3,(o i_u!treoI3 sno_otunu plnoqs s130jjo sno

-.uOlolop olq_ooloP oonpoJd lou fium ;nep!ptre3 _u!treoI3 V--SOI3,(D _u!ueolD old!llnlAI jo s13oJJH

•lxoluo3 s!ql u! popnpu!

oq ol s! orempreq jo i_u!,_U "31o 'sooejJns _u!,(_j '_u!qm ao_otu¢!p i_tus 'S0.Ln0tUO0_ 0reA_,preq xoldtuo3

moJj Jou'ealO I_O!Luoqo Ienp!soJ 0AOtU0.IO1pa_nboa LIOjjO jo [0A01 0ql sassoappv--,_:l!I!qesu.r'd

•uoBuolle Ie!oods so_nboz

_[s_ popuolu! sa! uuojzod ol ore_pa-eq oql Jo l-e!_oletu uou_3t3.UOA/ffu!treolo oql zoq_!o jo £1!I!q_!ns
ttLI01-_uoI 0tla looJJ'e t{etll qo!wa euomouzqd Jzqlo :[o '_u!qo_o '_u.rloos--/:a!A!13eo8 teo!tuoqD

•olo '$u!i_oj 'sonp!soJ 3!uo! '_u!qol_t--so!ldo

•31o '_utzeJ3 '_u!qoeo'I--SIelotUUON

•31o 'luotu oIll.uqtuo ' uo!so_oD--s 3!II'el oIAI



i--=°
O_

C3

c_

ct_

"3

,<

=.
('3

0

R

P_.
P

Personnel Safety-MSDS
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Abatement Issues

Chemical Properties-
Stability/Impurities/Vapor
Pressure etc.

Physical Properties-
State vs. Temperature

Special Air Handling;
Field vs. ) Issues

Contaminant; Solubility

Factors; Solvent Loading
Capacities

Level
Validation/rest

Methodologies

Water Break Test
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Light
Chemical Analysis

pH
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hal Attenuation

NVR
Particle Count

Mechanical Test
Electronic Methods
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Functional TestJnc

Metalllcs
Corrosion
SSC
Embrittlement
Mask crack Indic.

Surface Finish
Non-Metallics

Crazing
Reversion

Hardness Change
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Ionic Contamination

Electrical Charge
NVR/Partlcle

Elipsometry

Chemical Reactivity

Faying Surfaces

Complex Geometries
Blind Holes

Effects of Multiple
Cleaning Cycles
Statistical Analysis

Analysis of Variance
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