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ABSTRACT

The objective of this research is to increase yield or reduce defective products
presently from 87.20% or 135,000 DPMO (2.64 Sigma) to be 90% or 96,800 DPMO (2.78
Sigma). First by selecting the most valuable products to be subject of the study, the obtained
results will be implemented for more product models. From the preliminary investigation of the
cause of defective products, we found out that these are for example not fully coating on required
area, coating on unwanted area, and chemical flowing into the connectors, coating too thick or too
thin, and bubbles. By implementing 5 phases of Six Sigma, these are 1) Define: problem
definition, 2) Measure: measuring key aspects of the current process and collect relevant data, 3)
Analyze: analyzing the data to investigate and verify cause-and-effect relationships, 4) Improve:
improving or optimizing the current process based upon data analysis using techniques, and 5)
Control: controlling the future state process to ensure that any deviations from target are corrected
before they result in defects. The other tools used in this research are Process Flow chart,
Fishbone diagram, Pareto chart, Cause and Effect diagram, Failure Mode and Effect Analysis
(FMEA), and Design of Experiment (DOE) to aid in Analyze phase. Moreover, the evaluation of
the accuracy of the measurement process and assessment of process capability was conducted by
using Gauge R&R and measuring C , respectively

After implementing DMAIC steps of Six Sigma, the yield of the Acrylic conformal
coating process is increased from 87.2% to 97.74% or 22,700 DPMO (3.5 Sigma) and the repair

cost for defective products can be saved at 321, 152 baht for four-months duration.
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1 H 3 4
| % | % | %
@ @ o @
T T T T
=] [ =] =]
Customer Priority 40 34 10 5
Process Step Process Input Total |Sum. Score
Process Input # 1 2 5 2 1 273
’ Pracess Step # 1 Process Input # 2 2 4 2 1 24 970
Process Input # 3 2 3 2 1 207
Process Input # 4 ) 3 2 1 247
Process Input # 1 3 3 2 1 247
Process Input # 2 2 3 2 1 207
Process Input # 3 1 1 1 1 a9
& |Frocess Step # 2l s ot # 4 1 1 1 1 a9 878
Process Input # 5 1 3 1 1 157
Process Input # 6 1 1 1 1 &9
Process Input #1 1 3 2 ) 177
Process Input # 2 1 2 1 5 143
g [Frocess e ) s o 23 1 3 2 2 172 846
Process Input # 4 1 3 1 5 177
Process Input # 5 1 3 1 5 177
Process Input #1 2 4 2 & 261
Process Input # 2 10 a 2 & 7
Process Input # 3 10 10 2 B 780
Process Input # 4 3 5 5 E 370
Process Input # 5 10 a 2 5 G
Process Input # 6 3 10 2 4 o0
4 |Process step £ 4 Process Input # 7 5 ] & & 479 6,776
Process Input # 5 5 5 & &) 435
Process Input # 9 2 ] & -1 364
Process Input #10 1 4 = 5 251
Process Input # 11 3 H 1 1 305
Process Input #12 5 H = 5 445
Process Input #13 5 B 5 5 445
Process Input # 14 5 g 1 S| 497
Process Input # 1 2 1 1 1 129
Process Input # 2 5 1 2 1 259
Process Input # 3 3 2 2 1 213
Process Input # 4 -] 1 2 1 e
5 | Process Step # 5 |Process Input # 5 1 3 2 1 167 1 ,925
Process Input # 6 1 2 3 1 143
Process Input # 7 3 1 3 1 189
Process Input # 8 3 2 = 1 223
Process Input # 9 ) 2 &) 1 223
Total| 5040 | 4330 | 300 515
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Process Capability of Coating Thickness

LSL Target USL
Process Data —— Within
LSL 20.00000 — — OQverall
Target 25.00000
usL 35.00000 Potential (Within) Capability
Sample Mean  27.30000 Cp 089
Sample N 30 CPL 087
StDev(Within)  2.80517 F\ CPU 091
StDev(Overall)  2.80517 Cpk  0.87
CCpk 0.59
Overall Capability
Pp 0.89
PPL 0.87
PPU 0.91
Ppk  0.87
Cpm 0.46
T T T T T \l-‘
200 22 24 26 28 30 32 34
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL 4629.50 PPM < LSL  4629.50
PPM > USL 0.00 PPM > USL 3026.15 PPM > USL 3026.15
PPM Total 0.00 PPM Total 7655.65 PPM Total 7655.65
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Process Capability of Material Volume Testing_Tech 1

LSL Target USL
Process Data | | - | e \\/ithin
LSL 1 | | I == Overall
Target 1.1 - — —
usL 1.2 | ] | Potential (Within) Capability
Sample Mean  1.119 | | Cp 1.69
Sample N 20 | | CPL  2.01
StDev(Within)  0.0196969 CPU 137
StDev(Overall) 0.0196969 | | Cpk 137
| | CCpk 1.69
| ] | Overall Capability
| | Pp 1.69
| | PPL 2.01
PPU 1.37
| | Ppk  1.37
| | Cpm 1.21
I I
l |
— T T T T T T
1.02 1.05 1.08 1.11 1.14 1.17 1.20
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL = 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 19.58 PPM > USL 19.58
PPM Total 0.00 PPM Total 19.59 PPM Total 19.59
Process Capability of Thickness Testing_Tech_1
LSL Target USL
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LSL 40.00000 — — OQverall
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Sample Mean  50.49500 ] Cp 228
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StDev(Within)  1.09745 CPU 137
StDev(Overal)  1.09745 Cpk 137
CCpk 1.52
Overall Capability
| | Pp 2.28
PPL 3.19
PPU 1.37
Ppk  1.37
] Cpm 1.39
e e e e Y ESSLI R B e m
40 42 44 46 48 50 52 54
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL  0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 20.22 PPM > USL 20.22
PPM Total  0.00 PPM Total  20.22 PPM Total  20.22

U

! < o 09/ @ :’ [ 1 a {
iﬂﬁ 4.19 LlﬁﬂﬂNaﬂWiWﬂi’]@]‘%}ﬂHﬂﬂ15‘INl!1‘Viuﬂu1fJ"Ilﬂﬁf’)“]_lLlﬁgﬂﬂﬂ']T?Jﬂl@Q‘lfT\ilﬂﬂUﬂﬂUﬁ 1



89

Process Capability of Material Volume Testing_Tech _2

LSL Target USL
Process Data | ) | e \\/ithin
LSL 1 | I == Overall
Target 1.1 - — —
usL 1.2 | | Potential (Within) Capability
Sample Mean  1.1105 | | Cp 1.52
Sample N 20 | | CPL 168
StDev(Within)  0.0219234 CPU 136
StDev(Overall) 0.0219234 | | Cpk  1.36
| | CCpk 1.52
| | Overall Capability
| | Pp 1.52
| | PPL 1.68
PPU 1.36
| | Ppk  1.36
| ] | Cpm 1.38
I I
l |
LA e S R T T T
1.02 1.05 1.08 1.11 1.14 1.17 1.20
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL = 0.23 PPM < LSL 0.23
PPM > USL 0.00 PPM > USL 22.29 PPM > USL 22.29
PPM Total 0.00 PPM Total  22.52 PPM Total 22.52
Process Capability of Thickness Testing_Tech_2
LSL Target USL
Process Data J_ _ —— Within
LSL 40.00000 N — — OQverall
Target 50.00000 - — —
usL 55.00000 Potential (Within) Capability
Sample Mean  50.48500 i Cp 236
Sample N 20 CPL  3.30
StDev(Within)  1.05876 CPU 142
StDev(Overall)  1.05876 Cpk ~ 1.42
CCpk 1.57
Overall Capability
Pp 2.36
PPL 3.30
PPU 1.42
Ppk  1.42
Cpm 1.44
— T T T T T . T Tt T T T T T
40 42 44 46 48 50 52 54
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL  0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 10.02 PPM > USL 10.02
PPM Total 0.00 PPM Total  10.02 PPM Total 10.02
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Process Capability of Material Volume Testing_Tech _3

LSL Target USL
Process Data | | | e \\/ithin
LSL 1 | I == Overall
Target 1.1 - — —
usL 1.2 | | Potential (Within) Capability
Sample Mean  1.117 | | Cp 1.76
Sample N 20 | I | CPL  2.06
StDev(Within)  0.0189132 1 CPU 1.6
StDev(Overall) 0.0189132 | | Cpk  1.46
| | CCpk 1.76
| | Overall Capability
| | Pp 1.76
| | PPL 2.06
PPU 1.46
| | Ppk  1.46
| | Cpm 1.30
I I
l __/ |
— T T T 1 T L L
1.02 1.05 1.08 1.11 1.14 1.17 1.20
O bserved Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL  0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 5.71 PPM > USL 5.71
PPM Total 0.00 PPM Total 5.71 PPM Total 5.71
Process Capability of Thickness Testing_Tech_3
LSL Target USL
Process Data J_ —— Within
LSL 40.00000 — — OQverall
Target 50.00000 - — —
usL 55.00000 Potential (Within) Capability
Sample Mean  50.63000 ] Cp 234
Sample N 20 CPL 332
StDev(Within)  1.06782 CPU 136
StDev(Overal)  1.06782 PN - Cpk 136
CCpk 1.56
Overall Capability
Pp 2.34
PPL 3.32
PPU 1.36
Ppk  1.36
] Cpm 1.35
—r— T T
40 42 44 46 48 50 52 54
Observed Performance Exp. Within Performance Exp. Overall Performance
PPM < LSL 0.00 PPM < LSL  0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 21.34 PPM > USL 21.34
PPM Total 0.00 PPM Total 21.34 PPM Total 21.34
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ASUANLVUMTNADY MntuIulasuseaulsuiaihenilua vy Aursuilauasuaiy
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(Coating Thickness) 11111 40 — 55 Tunseu mMmsnaasaaznansnaasdaaslumsien 4.13

=1 [ Aa A o % Yo 4 A o
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AGUNANTNARAY _ . éusuain (Input) sulsenauduag
AIULST AWWAUI | wIIGUAN 5 AU 3
StdOrder | RunOrder | wuta&ay wny Z quilse | d5unainen | sauiny ANVUN Wavan e w{ule ien'lva
1 1 100 0 2 0.9 4 30 0 0 0
2 2 100 0 2 0.9 6 38 0 0 0
3 3 100 0 5 0.9 4 27 0 0 0
4 4 100 0 5 0.9 6 35 0 0 0
5 5 100 30 2 0.9 4 31 0 0 0
6 6 100 30 2 0.9 6 41 0 0 0
7 7 100 30 5 0.9 4 28 0 0 0
8 8 100 30 5 0.9 6 35 0 0 0
9 9 150 0 2 0.9 4 24 0 0 0
10 10 150 0 2 0.9 6 29 0 0 0
11 11 150 0 5 0.9 4 21 0 0 0
12 12 150 0 5 0.9 6 28 0 0 0
13 13 150 30 2 0.9 4 26 0 0 0
14 14 150 30 2 0.9 6 30 0 0 0
15 15 150 30 5 0.9 4 23 0 0 0
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foUNITNAIDY _ . g5 (Input) fulseausiuav
AIULST AWWAUI | wIIGUAN 5 AU 3
StdOrder | RunOrder | wuta&ay wny Z quilse | d5unainen | sauiny ANVUN Wavan e w{ule ien'lva
16 16 150 30 5 0.9 6 30 0 0 0
17 17 100 0 2 1.1 4 36 0 0 0
18 18 100 0 2 1.1 6 54 0 0 0
19 19 100 0 5 1.1 4 35 0 0 0
20 20 100 0 5 1.1 6 53 0 0 0
21 21 100 30 2 1.1 4 38 0 0 0
22 22 100 30 2 1.1 6 56 0 0 0
23 23 100 30 5 1.1 4 37 0 0 0
24 24 100 30 5 1.1 6 55 0 0 0
25 25 150 0 2 1.1 4 32 0 0 0
26 26 150 0 2 1.1 6 50 0 0 0
27 27 150 0 5 1.1 4 30 0 0 0
28 28 150 0 5 1.1 6 48 0 0 0
29 29 150 30 2 1.1 4 34 0 0 0
30 30 150 30 2 1.1 6 51 0 0 0
31 31 150 30 5 1.1 4 33 0 0 0
32 32 150 30 5 1.1 6 49 0 0 0
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AGUNANTNARAY _ . gudsiinegin (Input) sulsenauduag
AIULST AWWAUI | wIIGUAN 5 AU 3
StdOrder | RunOrder | wuta&ay wny Z quilse | d5unainen | sauiny ANVUN Wavan e w{ule ien'lva
33 33 100 0 2 1.3 4 39 0 0 0
34 34 100 0 2 1.3 6 64 1 0 1
35 35 100 0 5 1.3 4 38 0 0 0
36 36 100 0 5 1.3 6 63 1 0 1
37 37 100 30 2 1.3 4 41 0 0 0
38 38 100 30 2 1.3 6 65 1 0 1
39 39 100 30 5 1.3 4 40 0 0 0
40 40 100 30 5 1.3 6 65 1 0 1
41 41 150 0 2 1.3 4 35 0 0 0
42 42 150 0 2 1.3 6 62 0 0 1
43 43 150 0 5 1.3 4 35 0 0 0
44 44 150 0 5 1.3 6 60 0 0 1
45 45 150 30 2 1.3 4 35 0 0 0
46 46 150 30 2 1.3 6 60 0 0 1
47 47 150 30 5 1.3 4 36 0 0 0
48 48 150 30 5 1.3 6 61 0 0 1
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43.6 AATISHHANIINATDI
d' d! A @ % %
MNAT NN 4.13 MINAaBILATNANITNAADY Falauilsaeuaued 4 awuilsvan
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< 1 o o . {a
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vauzinaouNanyae UG suuadlsy Atomize air tNNAUIZI [HRI92ASANGEBULINTY LA
o Y I 9
mlvanuvuiasasaniios

= [ 1

a 2’ aa 1 o < o {
USuaherozasann 1.1 n5¥ ANI59 100 mm/sec. muaui’amu@ﬂﬁ 6 7901

w2 ldnnuninegludlanediuguazuenmsnaaesnnununnuaila uadisu 4 sou oz

o 1 o 1 { < 1A o [
laanunundinhaaladmua nadmlfsunusiogh 150 mm/sec. $1IUTOVTU 6 50U

wlaanunuiedluailaned uad15u 4 seu AnurMIIzAIN Al AU Y d9u Defect

'
= [

duq limafulSnaezasani 1.1 a5y

Aa g’ aa { o < o o

YSuaheneza3ani 1.3 n5U AN57 100 mm/sec. $MUIUTOUTY 4 50U 3214
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I a a -4 4 a 1 o
Wy 6 5ov 92 ldnnununiumia waziiesenmmnaduilesnnnuimnnuly diuda

o 9 . . .. [ ®R o = < Y
15131907 Atomize Air Ltag Z-position daradIAMLlsABUAUDUNBUAN DY
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astiudaneasdIdhszauvesddsiniimngay fagilddulsaouauss
Y
a o aa 1% I o @

Tdawaa e YSuarihwnezasan 1.1 +/-0.1 A5Y AMSI 150 mm./sec. UIUTOUSU 6

. . . 1 .. d? Y o L4 4 ;/ dydd =
39U Atomize Air 5 psi @I Z-Position 5111!6Qﬂﬂﬂiiﬂg’ﬂ@]’)@ﬂﬂiﬂ!ﬂl&ﬂ@iﬂ NIUNUNAUWY

[

I~ ' 3 Y @ v o 9 ldy 4 a
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4.3.7 U5vilgenszurumsaunaniinaasy

9y ' s‘r.:-.’

[ Y o A Y ) 9 & A
naan laiinsnaaesaunesnuun 1l nudwavesadu indseluiiia
A a 4 A A a A I @ dy
A M dmesveunTounaoumIngaungailuail
<3 ]
1. ANUEIMSNUARDY (Coating Speed) = 150 mm. /sec.
F
2. AWNUNY Z (Z-Axis Position) = 0 mm. (0 H8D15DUNY Z-Axis TUGIFA)
[ [ 4
3. useauaulsualsd (Atomize Air Pressure) = 5 psi.
4. useUNN AR (Coating cycle) = 6 50U
v
5. Usuanhiennaey (Material Volume) = 1.0 - 1.2 g.
Y
6. ANUNLAYENIIBUATOL (Material Viscosity) = 14 — 17 cps.
= Y o 1 A J a g [ 1 v Y1 9 9 =\
elddmsdsunlasuninsilmesaieg aenan i lammude1-4e6 uaziinig
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@
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E)
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I v 4 1 Y [

(Capacitors) ttaz nfionlas (Transformer) 1iudu daududsvesgnsaliiarfivzindonlu
a o ] { o 4 . g}

aald L ldmualavesgnd nazilopmnnuiudmldvesuesa (Bottom Side) o 11161

=1

aa L4 o ] I ) a 3
pzasanag lnarmgunsailsznnndumneu 1c ifudu Feildinadeseiniaia
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' [ 1 Y & qa;’ 1 dy F2 Y a o ]
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A 993 o = 9y = = v o o Y A A 7
o ldmuganuds Iduansnmsnlseuioussaudmlsiiudmiemimesnou

o [ o { a a J |9’ 4 o o
Ysuljaaznaalsulgeluaised 4.14 vazisnzddansidmes luifimedsuldny

vesaguduq aeli

MINN4.14 uaaamafSeuiouszaudnsiidhnoudulgaesndal oy

U U o %
szauaulsrinan
ey franlsiindn paudiulye | wmawlsuilga (et
< 1 A
1 ANUSINUIAADU 100 150 mm/sec.
2 | sEesdunuaunY Z 0 0 mm.
[ 4 .
3 nseauananlse 2 5 Psi.
a 2’ A (%
4 | smnanheunaou 2 1.1 N5
5 UIUTOUNY 1 6 591U
6 | MANunila 31 14 Cps.
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A15190ToUNeUNUIY Defect per Million Opportunities (DPMO), Sigma Level, Yield

Sigma Quality Level Conversion Table

Yield DPMO
6.6% 934,000

8.0% 920,000
10.0% 900,000
12.0% 830,000
14.0% 860,000
16.0% 340,000
19.0% 310,000
22.0% 780,000
25.0% 750,000
28.0% 720,000
31.0% 690,000
35.0% 650,000
39.0% 610,000
43.0% 570,000
46.0% 540,000
50.0% 500,000
#.0% 460,000
38.0% 420,000
61.8% 382,000
65.6% 344,000

~MBG BUSINESS SERVICES

I
Clardy mommerilurrr resuils

Sigma

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1
11
1.2
1.3
1.4
1.5
1.6
1.7
LB
1.9

Yield
69.2%
72.6%
75.8%
78.8%
61.6%
B4.2%
B6.5%
68.5%
90.3%
91.9%
93.3%
94.5%
95.5%
96.4%
97.1%
97.7%
98.2%
08.6%
98.9%
99.2%

DPMO
308,000

274,000
242,000
212,000
184,000
158,000
135,000
115,000
96,500
50,500
66,800
54,500
44 600
35,900
28,700
22,700
17,800
13,900
10,700
5,190

Sigma

2
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9

3
31
3.2
3.3
3.4
3.3
3.6
3.7
38
3.9

Yield

99.4%
99.5%
99.7%
99,75%
99.81%
99.87%
99,90%
99,93%
99,95%
99,97%
99.977%
99,985%
99,990%
99,993%
99,996%
99,997%
99,9980%
99,9990%
99,9992%
99,9995%,
99.99966%

DPMO Sigma
6,210 4
4,660 4.1
3,460 4.2
2,550 43
1,860 4.4
1,350 45
980 4.6
630 4.7
430 4.8
330 4.9
230 5
150 5.1
100 5.2
70 5.3
40 3.4
30 5.5
20 5.6
10 3.7
] 5.8
5 5.9
34 (1]
Lean Six Sigma
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ELCOMETER 456 SEPARATE PART NUMBERS

BASIC

STANDARD

TOP

Ferrous Separate

MNon- Ferrous Separate

A456NTS

ual FNF §eparahe

ASEFNFBS

A456FNFTS

Probes for the Elcometer 456 Separate Gauges are supplied separately. Please remember to select the appropriate probe (s) from the
Elcometer probes list on the following pages

Part Number Measuring Accuracy’ Resolution Convex 1 . Concave | Headreom |. - . Minimum
Probe Type Range -~ Surface .] Surface i Sample
Diameter Radius ils Diameter
F3s 3o | Jhm LRI T
- T458E3S 0-13mm 0.05mm 6" Ir’ni T 4mm 40mm 102mm 14mm
S — o ({0-500mils) (£1-3% or £ i U 19 (D.167) {1.57") {4.02") (0.55")
~ 100mils; Tmil
£2.0mil) 100-500mils)
A0pm ug to 2mm;
FES +1-3% or !
0-25mm +0.1mm “ﬂgmﬁ-ﬁgm 15mm 170mm 150mm S1mm
p mil u . . -
.—_ T456F6S {0-80mils) (1-3%0r | onn 1pUmiI5 (0.557) {5.7") (5.97) [=3]
==Ll 100-G80mils)
| 0. fpmupto
1 N1 S *1-3% or A00pm; Tum :
1 T456N1S 0-1200pm 2 5um 100-1500pm 25mm 25mm 28mm gmm
e — T (0-B80mils) (£1-3% or {0.0mil up to (1.287) {0.98") (1.10%) (024" 1
1 =0 Amil) Smils; 0. 1rmil 1
1 S5-60mils .
0. Tpm up to
M1 RA 100um: 1pm
1-3% or 100-1500um
P S seniR 0-1500pm *2.5pm (0.01mil up to A5mm 25mm 2amm Bmm
B (0-B0mils) (=1-3% or ll5|-'r|iI5' ) 1?_‘_'“ (1.387) {0.98") (1.10%) (0.24")
=0 1mmily S-EI.llmiIs}
N1A A Probe 0. pim up to
+1-3% or T
oy 100-1500pm
EE—— s 0-1500um Spm (0.01mil up to Asmm 25mm S3amm Bmm
(0-60mils) =1 -3%_or Sils: 0.1mil (1.387) 10.98") (3.357) (0.24")
= Amily 5-60mile)
N2S
um ug to Tmm;
+1-3% or 10um 1-5mm
T456N2S 0-5mm i;D.U2mm {D.1mi|lup_ 35mr:1 1-50m.|.-n BSmrIl 14ITI':I
L {0-200mils) (£1-3% or fo S0mils; (1.387) {5.90") (3.35") {0.55")
+1.0mily Amil 50-200mils)
10pm ug to 2mm;
N6 S +1-3% or '
0-30mm +0 5mm 100um 2-30mm 160mm
R ;1 '3% or {1l ug to 400mm (15.87) S8mm (2.3")
.— T456N6S (0-200mils) (;1'Gm“) 100mils;10mil | 100mm (3.97%) (8.2
- 100-1200mils)
(i 35mm
FMF1 (N mode)
. 428" 25mm admm "
(1.387) (0.95) (345" Bmm (0.32)
T456FNF1S
FMF1 {F mode) 0.1um up to 28mm _25mm 85mm .
0-1500um +1-3% or 1UU|:|m; E pm (1.507 1098 (2.35) 4mm (0167
: y 25 100-1500
FNF1RA @somis) | ZPET | 00imiup to 4 2 o
(N mode) 0. 1mil) Smiils; 0.1mil 018" {098 (395 4mm (0.16")
[JP—— 5-80mils) : i "
T456FNFIR
FMF1 RA
3gmm 25mm E9rmm "
(F maode) (1.507) {0.98") (3.507) amm (0.32")

S = Standard Probe

R4 = Right Angle Probe

T = Telescopic Probe

AA = Anodising Probe
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Yoyasunz 1B73 Acrylic Coating

£, . 1B73
<:§ E:?uﬁc?fg! Acrylic Coating

TECHNICAL DATA SHEET

System Description
1B73 is a single component, fast air drying, acrylic coating for printed circuit assemblies. Characterized by a
higher tack resistance at elevated temperatures not normally associated with thermoplastic matenals. Has
excellent electrical properties and flexibility. This coating is MIL-I-46058Cand IPC-CC-830 qualified. U L.
recognized under the Component Program of Underwriters Laboratories, Inc_, File Number E 105698
Fluoresces under ultraviolet light. 1B73 is also available in an aerosol can. HumiSeal 1B73 is in full
compliance with the RoHS Directive (Directive 2002/95/EC).

Properties of Liquid HumiSeal

Specific weight, (Ib_ per gal ) per ASTM, Meth. D1475 T7+2

Solids Content, % by weight per Fed-5Std-141, Meth. 4044 285+2

Viscosity, centipoise per Fed-Std—141, Meth. 4287 250+20

Flashpoint, °C (°F) per ASTM, Meth. D56 -1(30)

WVOC (grams / liter) 654

Drying Time to Handle per Fed-5td-141, Meth 4061 30 minutes

Recommended Coating Thickness 1—3mils

Recommended Curing Conditions 24 hrs @ m. temp or 2 hrs. @ 170°F
Time Required to Reach Optimum Properties 7 days

Thinner, if needed (dipping, brushing, spraying) Thinner 73

Recommended Stripper Stripper 1080

Pot Life at Room Temperature 12 months

Shelf Life at Room Temperature 18 months from date of shipment

Properties of Cured HumiSeal
Thermal Properties

Continuous Use Operating Range °C(°F) -65°C (-85°F) to +125°C (257°F)
Thermal Shock, per MIL-1-46058C Passes
Solderability Good
Coefficient of Thermal Expansion - DMA GTEpm 1%
Glass Transition Temperature - TMA 42°C
Young’'s Modulus - DMA 1606psi
Physical Properties
Clanty Transparent
Build per Dip, mils, per ASTM, Meth.D823 1
Flexibility, per MIL-I-46058C Excellent
Adhesion, per ASTM, Meth. D2197 Excellent
Flammability, per ASTM, Meth. D635 Self-Extinguishing
Weather Resistance Very Good
Electrical Properties
Dielectnc Withstand Voltage, volts per MIL-I-46058C >1,500
Dielectric Breakdown Voltage, volts, Dper ASTM, Meth. D149 6300
Dielectric Constant, at 1TMHz and 25°C, per ASTM-D150-65T 26
Dissipation Factor, at 1MHz and 25”(2, per ASTM-D150-65T 0.010
Insulation Resistance, ohms, per MIL-I-46058C 550 % 10" (550T)
Moisture Resistance, ohms, per MIL-1-46058C 70 x 10° (T0G)
Chemical Properties
Main Constituent Acrylic
Fungus Resistance, per ASTM-G21 Passes
Resistance to Chemicals Fair

Values are not intended for use in preparation of specifications.
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FA%" Chase Specially Coatings Acrylic Coating
TECHNICAL DATA SHEET
APPLICATION

Cleanliness of the substrate is of extreme importance for the successful application of a conformal coating.
Surfaces must be free of moisture, dirt, wax, grease and all other contaminants. Contamination under the coating
will cause problems that may lead to assembly failures.

HumiSeal coatings may be applied by brush, dip or spray.

Dipping

Depending on the complexity, density and configuration of components on the assembly, it may be necessary to
reduce the viscosity of HumiSeal 1B73 with HumiSeal Thinner 73 in order to obtain a uniform film. Once optimum
viscosity is determined, a controlled rate of immersion and withdrawal (2 to 6" per minute) will further insure even
deposition of the coating and ultimately a uniform film. During the application, evaporation of solvent causes an
increase in viscosity that should be adjusted by adding small amounts of Thinner 73. Viscosity in the dip tank should
be regularly checked by the use of a simple measuring device such as a Zahn or Ford viscosity cup.

Spraying

HumiSeal Type 1B73 can be sprayed using conventional spraying equipment. As a rule, the addition of Thinner 73
Is necessary to assure a uniform spray pattern resulting in pinhole free film. The amount of thinner and spray
pressure will depend on the specific type of spray equipment used.  The spraying should be done under an exhaust
hood so that the vapor and mist are carried away from the operator. The recommended ratio of HumiSeal Type
1B73 to HumiSeal Thinner 73 is 1 to 1 by volume, as a starting point. The guantities may be adjusted to obtain a
uniform coating.

Brushing
HumiSeal Type 1B73 may be brushed with a small addition of HumiSeal Thinner 73. Uniformity of the film depends
on component density and operator's technique.

Storage

HumiSeal Type 1B73 should be stored at room temperature, away from excessive heat, in tightly closed containers.
HumiSeal products may be stored at temperatures of 0-100°F. Avoid direct sunlight. Prior to use, allow the product
to equilibrate for 24 hours at 65-90°F.

Caution

The solvents in Type 1B73 are flammable. Do not use in presence of open flame or sparks. Avoid inhalation of
vapors or spray. Use only in well-ventilated areas. Avoid contact with skin and eyes. If contact occurs, wash with
soap and water. If swallowed, call physician immediately. Refer to MSDS before use.

All technical data in this bulletin is based on test results and is believed to be comect. However, since the end use of HumiSeal materials (and the manner
of storing and handling them) is beyond our control, we make no wamranty-expressed or implied as to the fitness of use, results to be obtained from or effects
of use with respect to these materials. Their use shall be solely by the judgment of and at the risk of the user notwithstanding any statement in this

bulletin. @ Copyright 1992 CHASE CORPORATION.

HumiSeal Division, Chase Specialty Coatings
Pittsburgh, PA 15238
Sales: 412-828-5470 or Sales@HumiSeal.com
Technical Assistance: 866-932-0800 or TechSupport@HumiSeal.com
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msutasmienaniunilsanumila (Cps) @151 Elcometer Viscosity ISO No.4

Time (sec.) Viscosity (Cps) Time (sec.) Viscosity (Cps)
10 5 A6 72
1 7 a7 73
12 8 58 74
13 9 59 76
14 11 60 [
15 12 61 79
16 14 62 80
17 15 63 82
18 17 64 83
19 18 65 85
20 20 66 86
2 21 67 87
22 22 68 89
23 24 69 90
24 25 70 92
25 27 71 93
26 28 72 95
27 30 73 96
28 31 74 97
29 33 75 94
30 34 76 100
3 35 77 102
32 37 78 103
33 38 79 105
34 40 80 106
35 41 81 108
36 43 g2 109
37 44 83 110
38 46 84 112
39 47 85 113
40 43 86 115
4H 50 87 116
42 51 i 118
43 53 89 119
44 54 90 121
45 56 91 122
46 57 92 123
47 59 93 125
48 60 94 126
49 61 95 128
0 63 96 129
81 64 97 131
52 66 98 132
53 67 94 134
54 69 100 135
55 70 101 136
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CONFORMAL COATING THICKNESS CONTROL CHART

Thickness control range:

UCL= . . ...

Hm

CL= ...

Hm

LCL= .. . ...

Hm

Matl: ...

... Class - ...

Machine No.- ...

Date | Time

Project

SO#

Thickness 2}

(km) =

Parameter
1) Mat'l pressure(psi)
2) Atomize air(psi)
3) Mix ratio
4) Viscosity(Cps)
5) Area Speed
6) Line(2D) Speed
7) Pitch (area spacing)
8) Z-position
9) Weigh FCS100-ES
10) Weigh FCS100-F
11) Weigh FC100
12) Temperature(*C)

Technician
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Conformal Coating Machine
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WA, 2542
ATy TarhearuaunIsnan
(Senior Process Engineer)
15N Sanmina-SCI Systems (Thailand) Ltd.
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Project) HAIWIUANDUTY 13038A101715USUAUATOIINTT U
VCD (Reduce Setup time for VCD Machine)
- AUMTHNBUINFNGNUT (Six Sigma) 5¥AV Black Belt 1i/0
A w.et. 2546 uazdan1 InsIMINAUIFNTNNT (Six  Sigma
. [N I=( A [ 3 A [ 1
Project) HAIHIUNNDUIY 1309001901713 UAUATOIINTTU
Radial (Reduce Setup time for Radial Machine)
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' v 1
(Six Sigma Project) 15990A1121115USUAUATOIINT U

Coating (Reduce Setup time for Coating Machine)
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