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Formation of Polysiloxane on Glass Surface
(Bonding of Trialkoxysilanes to Glass and Metals)
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RELIABILITY PHYSICS
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\ ! Bonding with the Polymer
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£ Three Adhesion Mechanisms
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Solubliity Pacameter § of Fim on Metal
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:
How Much Should Primer be Pre-Cured?
; (PVC Plastisol on Glass with Aminosilane Primer)
Plastisol Fused 20 min at 150°C
Drv Primer 15 min. _ Peel Adhesion of PVC Film (N£m)
at Temperature (°C) Dry 1 day in 50° C water
’ 100°¢c © 1.08
- 125 (© 127
150 (<) 158
150 (30 min.) (<) 13.1
175 435 -
200 2.50 2.5o
No primer 0.3 -

(€} * cohemve tarure 1 Liim at about 25 N/cm
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RELIABILITY PHYSICS
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3 Bonding EVA Copolymers to Glass Through the
i Use of Commercial Silanes

.

! Commercial Functionsl group of primer  Thermoplastic  X-linkable
' designstion (oo _S1, Cr, ete.) CXA 2202 _4-9918
Y, A-1100 Aniv0opropyl - -
(. 26020 Dianine - +
, . 7-6020 Nethscrylate - +~+
d’ 2-6032 Vimylbensyl eatiouic - +
' 26040 Zpoxy - -

26062 Mercepcan + -
2~6076 Cloropropyl + -
, % Q9~6300 Viayl + +
! Q1-6106 Epoxy-eelasdne resin - -
Y <+ 2-603 + -+
- Z-6020 + 2 ¥al. Anhyd. - -
> X1-6100 Mized Ph/Z~i020 90/10 - +
2-6020 ¢+ IDMA Mechacrylate-urea -+ R s
4+ = best
. ++ = good
3 + = fair
-~ = gut recommended
{
Lo
Sk Peroxides in Z-6030 Primer for EVA 9918

. Peel Strength (Pounds/Inch)
B
4L
o F
4 z Add 0.5 peroxide to __C.R. Steel Stainless steel Aluminus
3 Z-6030 + 1% BDMA Dry_ 2 hr. boil Dry _2 hr. boil _Dry 2 hr. boil
~ None 6.6 9.5 e < c 3.3
: ) t-Bu perbenzoate 11.0 < < 33 e 1.8
‘ Lupersol 101 13.2 ¢ c < 6.2 -
Lupersol TBEC ¢ < < [ € c
Dicumyl peroxide 5.5 9.0 3 ¢ c c
Luazo-85 (azo compd.) c 9.0 e ¢ < ¢
101 = 2,5-Dimethyi-2,5-bis(t-butylperoxy)b-xane
TEEC = t-Butyl-2-ethylhaxyl wmonoperoxycsrbonate
¢ = cohesive failure in £11lm st over 15 lb/linear inch
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RELIABILITY PHYSICS

Forced Drying of Primers for EVA on Steel

Primer on C.R. Steel Drying T°C Adhesico after 2 hour water boil(pli)

15 min. _ —A-9918
Z-6030 + 12 BDMA r.t. 1.0
80 8.1
120 4.4
''  '' 4 Lupersol 101 r.t. <
80 n.7z
120 bb
12 Z-6030 in 120S r.t. 15.4
80 7.2
120 2.4
e ' 4 ZaCrO, T.t. <
% <
120 s.5

c= cohesive failure in polymer st over 15 pli

Adhesion Testing of Formulated EVA and EMA
(from Springborn Labs, Inc.)
on Solar Cells

125°C, 30 min.
e m——— e — .. Llatee e} freyd

- g

T == - P S ——— T = Teflea ritease tave,
shar :c‘\ﬁc—_—- ‘\.?fu)l’yﬂ" ’ v

| —- Al peane

This configuration slso gave me an opportunity to check the adhesion
of polymers to aluminum. Ovservations :

Pee) strengthe of cured polymers on solar cells and A} (o /)

Polymer Adhesion tou Solar Cells

{Springborn) _ Primer grey side black side Aluminum
99.8-P none 4.5 4.0 0.3
15295-¥¢ none 1.6 2.2 1.4
9518 mod. 1205 ¢ ¢ ¢
15295 " e c ¢

(1) mod. 1205 = L.C. 120% primer with 1 persint added 2.6030

.

¢ = cohesive failurc in polymer at over ° Lu/lr. = 20 N/cm
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RELIARILITY PHYSICS

ORIGINAL PAGE IS
OF POOR QUALITY

Recovery of Adhesion by Drying After Being Boiled in Water

(EVA Compounds Cured on C.R. Steel 1€ min at 12

Primes on Steel(or T1) Adhesion to steel - peel str. (Kg/in)

5°Cj

Dry ufter 2 hr. boil sefter 1 day in air

EVA A-9918 .
2-6030 + BDMA in 1PA < 3.7 5.2
D.C. 1205 + 2-6030 ' 3.3 c

152

2-6030 + BUMA ¢ 0.2 2.0
D.C. 1209 + 2-6030 ¢ 2.2 8.0
EVA 15295 On Titentium
D.C. 1205 + 2-6030 c 4.6 T 8.0

C = cohesive failure in pdlyser at over 8 KXg/in

Two Primers for X-Linkabie EVA to All Surfaces

1. Glass, cersmic, and mctals

Add 1X 2-6030 to Dow Corning 1205 primer. A trace of added ZnCr0, fmprovud

vatar resistance of bond .0 cercain wetals.

I1. Plastic Surfaces, Kapton, Tedlar, Mellinex, Scotchpa., Arrylar, Korad, etc.

Add 10X 2-6030 to Dow Corning Ql-6106, and dilute to 102 solids with 1-DA.

or-

10 parts 2Z-6040

10 parce Z-6030

80 parts melamine rasin (Monsanto Resimene 740)
dilute to 10X sollds iu 1-PA (isopropanol)

Bonding Cross-Linkable EVA to Polymer Surfaces

SVA A-99)8
‘Primer rn Polymer | Kapton [Mellinex| Tedlar Scotch- | Acrylar | EN-723 | Korsd lChvﬂplu =20
iUnprimed + - - - + - = [ - - - - +
’z-co:mmw e+ |+ - Je+ Je- fee fe-" e Je
." +Lup 1101 ¢ ¢ ¢ ¢ ¢ ¢ c ¢ +l v - +
e ' o .
12-6030/40/Rasisend ¢ < € ¢ ¢ o« ¢ ¢ c ¢ c ¢ c ¢ c
- - ——— i o | 4 4 . B N ) 3 1 . 0
|ml-603°ln1105 c' ¢ . ¢ ¢ ¢ - +i4, + - - - c
-T o _..‘ yr 4 . { . 1 - . A v e - RS ] T v -4
- 3 ! * I . . !
haaind ook THNE B DR v o~ = - — v o4 B
3.0 ‘ . BVAHIS”S ' L
~ Junprimed L+ -)_{- I ¢ L i R -, ] +
- = o 1 — R N PR - “« —- -
-qo:o*uam 4] |-t et Je - 3 PSR IR IR AR
f-i-q- Rquul ol S B T 4+ -
1-4030/40/0asiuend ¢ ' ¢ ctel le € 3 ere +. - c'ec ¢
aouits balio il BENSES BEEREE REDETS BEEE S RERETE B
Il! Z-COJO h 1205 ¢ ¢! + - Je e + - : ‘ + 3
el emen oy - - . . - - - - - -

.
]u:tq- lht -ynbil ® Jdry, 2ud - M:ﬂ 2 hours in botuu vdutf
P ¢ ¢ohu1vo fuluu tn polynr at owt 15 pu R
{ # - ml -ena'nh 2to xs pu ' ‘
- © peal strength lese cthan 2 pis
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Bonding Cross-Linkable EVA and EMA to Metal Surfaces

‘rimer cn Surface

A == ° "|7""C:RT |Stainless Tin on | In galv - Solder
Glass | Alumin.! Stee} | Steel S:nL_insu,tnnlmJJxm_M_l

] 122-6030 40 2205 __Je ¢ le ¢ loc.c _lc.g. |5 ¢ ¢ ¢ c £ . e c e
! 1-6030/40/Resimeng. o+ . {C . AN st de -, Je.c c + c.-  _Je_t
—f——— _.‘_._.qA_Tm__ N . I P
.nprimed R +- = h SN L = =¥ - i+ .-
ﬂﬂ 1% Z-6030 in 120%5_ ... ]e v ¢ . l_g e .+ e ¢ C.- .o .
. " teInCrulc ¢ __ | ¢ s 4 Lo_Je.e. Je ¢ c +_ g ¢ € ¢
TTTTUT zva is298
1% 2-6030 in 1205 [ ¢ + e 4+ e ¢ e ¢ c e e - c + [
v '' 4 2nCr0, |le ¢ ¢ ¢ c .+ ¢ ¢ e ¢ e ¢ ¢ ¢ 3 c ¢

Ratings lst symbol = dry, 2nd © afrer two hous in boiling vater
¢ « cohesive failure at over 15 pli (pounds per linear inch)

+ = pee] strength 2 to 15 pli

- + peel strength less than 2 pl4 |

omsmAx. PACE IS
OF POOR QUALITY
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