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Abstract - In order to choose alternative environmental-friendly cleaning agents, it is very important in the
present point that the systematic selection procedures should be introduced and applied to the industry through
the evaluation of their cleaning ability, environmental characteristics, and economical factors, and that the
objective and effective evaluation methods of cleanliness should be established for the industry. Thus, a novel
cleaning evaluation method utilizing optically stimulated electron emission (OSEE) among various methods of
cleaning ability was studied in this study. The contaminants used in this cleaning experiments were flux,
solder, grease, cutting oil, and mixed soil of 35% grease and 65% cutting oil. The cleaning agents developed or
prepared in our laboratory were employed and their cleaning ability were comparatively evaluated by the
OSEE, gravimetry and contact angle methods. The experimental results in this work showed that flux cleaning
efficiency measured by the OSEE method was similar to that of the gravimetric method, but that the OSEE

* To whom correspondence should be addressed.

E-mail :

jhbae@suwon.ac.kr
95



96 &&=, AH142 M2z, 20085 62

method could not be compared with gravimetric method for the case of solder or grease cleaning because the
contaminants radiate or absorb ultra-violet light. In case of cutting oil cleaning, the gravimetric method
indicated its limitation of cleaning efficiency of cutting oil since it showed cleaning efficiency of 100%, even
though residual soil remaining on the substrate surface a little after its cleaning. The comparative experimental
results of cleaning ability evaluated by the OSEE- and contact angle measurement methods showed that they
were similar in case of cleaning of flux, mixed soil and cutting oil. It was judged that the contact angle
measurement method could evaluate the cleaning ability more precisely than the OSEE method for cleaning

solder and grease.

Key words : Cleaning ability test, Cleaning efficiency, Contact angle method, Gravimetric method, Optically

stimulated electronic emission method
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Figure 1. Surface Quality Monitor
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(b)
Figure 2. View of OSEE sensor (a) the front view (b) the
bottom view.
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Table 1. Selection of cleaning agents yield to soils

Cleaning Cleaning Cleaning time
agents Contaminants temperature (rm% )
(C)
HC1 Flux Abietic acid (Aldrich) 1~13 min
HC2 Solder | Solder paste (Koki Co.) (measured at an interval of
Nonaqueous HC3 Grease KBR (Korea cell) 1~2 minutes)
25
agents P
Cutting | KOTON 226G (Korea 1~7 min
Methanol . (measured at an interval of
oil Houton) 1 minute)
Aqueous Mixed |Grease 35% + Cutting 2~30 min
AG1 . . 40 (measured at an interval of
agents soil oil 65% 2~5 minutes)
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gravimetric methods.
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A Eo]7bE A 110°0]4 60° muke g ZAsk= Z o7 LhE)
oo g Fao o3 A as watel fAH AP RS
718 4 Q) o] AL solder?] QARFEO| {7 EAT F
QAR o] Fo) A Aol R He w} o5 edEH] A
2} AAE ] HEFZo] Zolx]7] wjgel Aoz dekent wet
A solder A2 79 OSEE¥HT} 1] $&3HS ¢ 2= olth

3.3.3. d2|A0 MX

Figure 11¢] AI7JA] HC3e]| o5k Alztel] whE 18] 2~ A7
A= OSEER| & MY aa3 A=Al 93t 4=
7ko &2 YeRIQIt). TI1eA Bz nkel Fo] OSEER ] 57
A= AE A9 ES REPS uls AAEE] 0%AA T Al

120
0, —o—OSEE 1110
M -- »-- Contact angle Test
~ gk \
g \ 1100
9 \ <
5 60r- S 190 2
g 3 c
T w0 . 180 3
E) D/[ \\ %
T 20 / \ e L
r ! Sy I
8 . o ‘\——3/<.\\
~, 460
0+
| | 1 | | | | | 50

Time(min)

Figure 10. Comparison of solder cleaning efficiency of
HC2 cleaning agent measured by the OSEE
and contact angle measurement methods.



192
100 , n 0 o
: e {90
. d
g 80 \. {88
S N
) e {86 ¢
g 80f \ 3
N \ /” —o—O0SEE 184 O
= c
= --e-- Contact angle Test @
0 40t f 182 &
o)) . Q
£ g s lso &£
[= / e c
© 20+ 7 Ny Q
o e 178 ©
o /
o S
oL D/ S 176
| 1 1 | 1 1 | 1 74

Time(min)
Figure 11. Comparison of grease cleaning efficiency of

HC3 cleaning agent measured by the OSEE
and contact angle measurement methods.

I3 7= oF 90%8] AW &8s et 7295
100%2] A 5EE B3tk o]Ze ebA] OSEE =74
3 S el 9@k AlEA 87t mlaellA vebRel, 18
7 A EE oA AA kel HEgo® TR A7) vl
R oz UVZE J8is SAeHA] Fakal Fato] Al
FHoA UVE ZolA3HA viAl7] 0 24 OSEES] 4=
WA P& FHE BOFEY) WO
2 gddck v 5 5%‘— AW ellA = AE52bo] A52] 90°9]
ko l Aol wh} HApA 02 HolA|thr} 9 o]
s glom vepkdt) meEha ok AR
o] OSEE‘?E]L FTHHE vt A5 SPHRY O

29=S FHhs vle aaHolA 5S¢ F vk

Lo [>~ o i oX

_ﬁ_‘EoE.

100 - 4180
3 —o—0SEE
. 8oL \ --¢-- Contact angle Test P
o\° \'\ o"\
= T 5
[¢] L 5 9
g % 5 o {60 ©
0 N gD c
0 pa e
5 Or =N 5 3
o N £
€ 20F / ‘\\ 0
g / by {40
R} N
(@] 0+ o \\
N, 430

Time(min)

Figure 12. Comparison of cutting oil cleaning efficiency
of MeOH cleaning agent measured by the
OSEE and contact angle measurement methods.

Clean Tech., Vol. 14, No. 2, June 2008 101

3.3.4, BASO| N

Figure 12¢] methanole]| &gt} HARGE A3 799
OSEEH ]| 2]J&F A|71o) w}é AR FET} A=7 =A A=
vehlisie. OSEER o] 239 Al<te] Aol we} 2714 0 4]
JEEo] TR W BE57 S E B35 o] 90°
ANHE A 0% 3074 Wol Atk wheh Aakg Al
7AQo|= ek T OSEEH I AEzF=AW o] AAA F7})
o - FyAele gkl & <= 9tk

33.5. 2R ME
1

Figure 136] A1 4] AGLe] oJalod Eak-42 A5e 7452
OSEER]o] 2Jat Al7tel] me AYaas 427t =4 Ave
e ERHE AEE A AHA0) ZAhE me

OSEE =A 718 =r)sla ®&E7 =3
o] Z7}slar 91eg < 4= itk 1%101]/\1 B wksl o] A
B 1020 1212 30 521 Lpehl|9la, OSEE
/Lx~] }\ﬂx‘]g_%};_ 80% o]/\l-oi Aﬂ?g]o] EJS_ ] ﬂaﬂg]oi E L}‘
Ehle] sEule] gl A Zlow B 4 glrk ol 4
2] 79 OSEE e 93] ST 5 l5& (A= &
w8l 707 OSEEWH S AE=7 w1} o] galdoz
s A9 JrkE 510]5 o

(o
AL
r1o

ot

70
100} N
| "
\ D/ 460
- |
S ef | /D/ _
< i ? {50 %
g o / B
z '/ —o— OSEE c
£ e --#-- Contact angle Test | | 40 3
© 40 AN 8
o) = .‘\ E
c \. 430 o
g 20 IR °
O | \‘\\\\' 420
of o~
| 1 1 1 | 1 1 1 10

1
0 4 8 12 16 20 24 28 32
Time(min)

Figure 13. Comparison of mixed soil cleaning efficiency
of AG1 cleaning agent measured by the OSEE
and contact angle measurement methods.
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