EVELOPMENT OF THE LOW-ODOR AND
NON-FLAMMABLE SGAAND ITS
APPLICATIONS

KSR, EGHMS G ARFF RN

Yang Lan V", Kazuya FUKUZEN ?, Hiroshi SUTO? , Kimihiko YODA?,
Masayuki KOBAYASHI? | Kosuke HARAGA ¥
! Denka Chemicals Shanghai Co., Ltd. , China (yanglan@denka.com.cn), % Denki Kagaku Kogyo Kabushiki
Kaisya , Electronic Materials Institute , Japan, * Denki Kagaku Kogyo Kabushiki Kaisya , Tapes & Adhesives
Department Electronic Materials Division Electronic Materials Business Unit , Japan
WO, mERSD, U Y, KEAEY, MMREZY, RREENT
1 BT (Rl BOAERAT, *E(yanglan@denka.com.cn) , 2 A4 TR 44t W7

PRSI, A, 3 Atk TR actt, Wy AR gnILE, Tape/BokiRIES, A

.

Abstract:Nowadays, especially concern about the odor produced in the operations of adhesion is increasing by
enhancement of environmental awareness. The second generation acrylic adhesive (SGA) is used abundantly as an
assembly method replaced with welding or a bolt and nats at the assembly of the metal construction. However, an
odor may become a trouble of adhesion although adhesion performance is good.

Although the main raw material of many SGA(s) is a MMA monomer, the odor of MMA is very strong and it is
a key factor of an adhesive odor. While lowering the odor of an adhesive by excluding a MMA monomer from
formation of an adhesive, it is indispensable to improvement in property of an adhesive.

We considered special monomers selection installation from many low odor acrylic monomers, and developed
the low-odor SGA with high adhesion property which does not contain a MMA monomer. These low-odor SGA
are non-flammable liquids and not classified as “CLASS 3-FLAMMABLE LIQUIDS (UN Recommendations on
the Transport of Dangerous Goods)”. Furthermore, it is characterized by the tolerance level of the wide mixing
ratio and a capability of oily surface adhesion. They also have a unique feature that curing conditions can be
identified by “Color Change” of adhesives. The adhesives are applied for an assembly of metal housings,
reinforcement bonding of elevator panels and production of honeycomb sandwich panels. We make it the
fundamental concept to supply a new assembly method to a customer by the low-odor SGA.
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Tab.l1 Comparison of typical compositions of conventional SGA and low-odor and non-flammable

Low-odor and Non-flammable SGA Content Conventional SGA (Our product) Content
Phenoxyethyl methacrylate 0 Methyl methacrylate 0
(Flash Point : 101C) 30-40% (Flash Point : 21C) 40-50%
Otheracrylic monomers 20-40% Other acrylic monomers 20-40%
Elastomers 15-20% Elastomers 15-20%

Oxidant: ro Oxidant : o

Cumene hydroperoxide 3-5% Cumene hydroperoxide 3-5%
Reductant : Metal complexes 0 Reductant : Organic amines 0
Vanadylacetylacetonate 0.5-2% 2-Imidazolidinethione 0.5-2%
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Tab.2 Adhesion strengths of low-odor and non-flammable SGA (HARDLOC NS700S-20)

Item Standard Adherends Strength Flacture

mode
. M ild Steel SPCC-SD .
Tensile Shear Strength JIS K 6850 1.6mm/L.6m m 20 .7 Cohesive
(M Pa) 100%
Degreased
Stainless Steel SUS 304 Cohesive
1.5mm/1.5m m 24 .3 100 %
W iped with paper
Aluminum A 5052 Coh .
2.0mm /2.0m m 19 .4 o0 ©
Sand blasted ?
G alvanized steel SECC -P
1.6mm/1.6m m 21.1 C"lgguve
W iped with paper
M ild Steel SPCC-SD .
Peel Strength (kN /m) ISO 4578 L. 6mm/0.3m m 71 Colggi/{:ve

(Floating Roller M ethod) (JIS K6854-4) Oily surface

Steel SS400
lzod ImEJa/thStrength JIS K 6855 Block/B lock 16 .5
( m°) Sand blasted

Cohesive
100 %

1327 16 A R R TR R RE o X T2 Rl SR I ko, B 98 PR A 750 ot i
[ISERESE, AR 1 IR ORI 4 F i P RN, PR BATTRT DA T 2 LR AT RLAF (i
TR FENERE o P 2 S PR Yol T RS 2 1 S8 X 6 1) PN SR BB P — > R AR 431

Multi purpose ‘
Lubricants COSMO new mighty super 10
Cohesive failure 100%
Machining oil UNIWAY HP 68
Cohesive failure 100%
Hydraulic fluid PER HYRANDO SE32
Cohesive failure 100%
Lubricating oil FBK OIL RO100
Cohesive failure 100%
Degreased
Colhesive failulre 100%
0 5 10 15 20 25
Tensile shear strength (MPa)
Fig.1 Adhesion abilities on various Fig.2  Appearance of fracture mode on
oily oily mild steel surface.Excellent cohesive
fracture is seen over all areas.

surface.HARDLOC NS700S-20,
Mild Steel SPCC-SD1.6mm/1.6mm
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Fig.3 Distribution and variance Fig.4 Heat resistance property on peel
of tensile shear strength. strength of mild steel.
(HARDLOC NS700M-20) (Heat proof type HARDLOC NS)
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Fig.7 Comparison of shelf life
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Fig.8 (a) A example of reinforcement bonding in elevator wall panels(Made of steel plate.Baking
finish)(b) After destruction test. (c) Method of destruction test.
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Fig.9A example of no distortion bonding of mirror finished surface stainless steel part
and mile steel part.
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Fig.10 Appearance of movable safety fence in train station.
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