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Introduction

Increasing demand of acoustic and safety performance has
triggered to the development of SikaBaffle-250® (acoustic
foam) and SikaReinforcer-911° (structural foam). The products
were developed in the nineties, SikaBaffle-250® 1994 and
SikaReinforcer-911°© 1999 commercialized. Both are used to fill
cavities in vehicle bodies. They expand (SikaBaffle-250%: 200-
1200 %, SikaReinforcer-911®: 100-200 %) and cure at the same
time during the heat cure cycle of the electro coating.

Chemistry and Function

SikaBaffle-250°:

— thermoplastic based, injection moldable product, crosslinked
with epoxy resin

— foaming is chemically induced by the decomposition of an
azodicarbonamide derivate and release of gases (mainly:
N,, CO)

— block and absorb noise in body cavities

— applied by most of the european and american automotive
producers

SikaReinforcer-911¢:

— epoxy based, injection moldable thermoset material with
excellent adhesion to metals

— foaming is chemically induced by the decomposition of an
azodicarbonamide derivate and release of gases (mainly:
N,, CO)

— curing of epoxy resin by dicyandiamide

— reduces weight, noise and vibrations in vehicles

— increases stiffness in vehicle body sections (for durability,
more safety in crash situations)

— used by DaimlerChrysler and General Motors

m SikaBaffle®
Sika Reinforcer®

Problem statement

The foams SikaBaffle-250® and SikaReinforcer-911© were
analysed by using DSC to examine the melting- and reaction
behaviour, by FTIR to proof the curing reaction, by TG/MS to
analyse the gaseous products that are set free during expan-
sion and by TG to get to know the beginning of the gas
release and the amount of the gases what is important for the
quality insurance in industry.

1. DSC

With DSC (Perkin Elmer, DSC Pyris 1) the melting- (of the ther-
moplastic component in SikaBaffle-250®) and the reaction
behaviour (reaction of epoxy with functional group in both
samples) of the materials can be characterized. The analyses -
due to expansion of the samples- take all place in high-pres-
sure crucibles. The results are shown In table 1 and 2, the
DSC-curves in chart 1 and 2.
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2. FTIR

By using FTIR (Perkin Elmer, FTIR 1760), differences between
the cured and uncured samples can be examined. The typi-
cal oxiran-peak (circa 860 cm) of the epoxy resin e.g. can be
seen in the FTIR-spectra of the uncured samples. It disap-
pears in the spectra of the cured samples, which is a proof for
the reaction of the epoxy-component with a functional group.
Furthermore the charakteristic peaks of Azodicarbonamide
(blowing agent that decomposes) and Dicyandiamide (curing
agent, reacts with epoxy resin) are also vanished in the spectra
of the cured samples. The results are presented in chart 3

and 4.

Sample Reaction Enthalpy Melting Enthalpy

SikaBaffle-250° 1. run: 1. run:

-72.8 J/g £+ 1.0 J/g 52.9J/g +1.7 J/g
(range: 130-200 °C, (range: 20-130 °C,
T 172.0°C + 0.1) T,in: 77.8 °C + 0.6)

2. run: 2. run:

no negative enthalpy | 53.2J/g + 2.2 J/g

(range: 20-130 °C,
Thin: 78.9 °C + 0.4)

SikaBaffle-250 1
original'sample

X
sead auelixo oul X

] X
X[Azaodicarbonamid

%T |

SikaBaffle-250
foamed, 1/2h, 170 C

|-Wop9g 18 BuUBIIXO ou

cm-1

FTIR Parameter: Appliance: Perkin EImer 1760, Range :4000 — 400cm™, Scans: 40, Resolution: 4cm™

Chart 3

X
X

SikaReinforcer-911
original sample

yead aue.ixo

b

X Dicyandiamide
%T |

L-Wo 09 18 aueldixolou

SikaReinforcer-911
foamed, 1/2h, 170;C

cm-1

FTIR Parameter: Appliance: Perkin EImer 1760, Range :4000 — 400cm™, Scans: 40, Resolution: 4cm™

Thermoanalytical Examinations of Noise Reducing- and Reinforcing Foams
- In the Automotive Industry

Autors: G. Leu, A. Schoning, Sika AG Central Analytics, Tuffenwies 16-22 CH-8048 Zurich

3. TG/MS

With TG/MS (Netzsch, STA 409) the gases generated during
the expansion were detected (TGA: Dynamic analysis: 30-
400°C, heating rate 10°C/min, Helium, MS: 1800 Volt, measur-
iIng time: 10 msec). The following table 3 shows the gases and
chart 5 and 6 the TG-MS-curves.

Sample Detected Gases Weight loss (30-220 °C)

SikaBaffle-250° N,, NH;, H,O and CH, | 4.6% + 0.1

- - ®
SikaReinforcer-911” | N,, H,O 0.8% + 0.1
Table 3
Masse/Sika Baffle 258 m 14/A *®187-9 :
= - " ;
H20 L. i&. [ =2
| : \ e il R ”
:_. / .1'. s _ - | e ':.'1
MNH3\ COH-) N\ W] _ =
3 ffﬁﬁhﬂ = % 1.8 »
- f I'"'-. ’ﬂ\ H'x I e . 2.2
| [ ! \ — L LR -
: II'I L. | lllll' .'\.__/ fl __'._'\-..H \'-_l M'\"'\-H I.-'}
-5 F B e o A g i
I;; b b \\\ ) j 1 3
Iln' ‘“H% f'd 1.6 =,
/ f AJ
f..-lll II | &5"'-\. 4 " 'rn 1 q E
> / / = —— LS .“"l‘": 1.5 | N
¥ R =V - 1.6
-9 | < - \
-.-__.l'--..-r '\._."ll_l t .4 L
- jf@ '
{ 1 C+ + 4 o ¥ 4 4 ¢ 4 0 4 v o & L ¢ 4 o & ¥ 5 & o o X o 4 s 4 1.3 L 1.3
Jad =15) 136 186 238 286 338
Tamperuturf‘c
VERSUCHSNR . Q B1-8437 5 FROBE Baffle 258 Sika 53.B8 mg TG 25 mg 1 —-
DATUM 26 Jul 2881 REFERENZ | eer B.88 mg DSC 588 ul | —--
OPERATELUR H.R.Iseli ATMOSPHARE Hel fum /28
/ - T Al £f . .
NETZSCH 489/429-483 IEGEL ox offen Seg. 1: 38°C/18.88/ 358 'C
Chart 5
Masse/ « m 14/A4 #18"~-9
L [ , 2.6
r Sika Reinforcer 911 In 18 |

1
r
A [ i I I i | 1 i i i I TR (s YT N ri [y N T | i I |

_ R N N TR [ '|
38 808 136 188 238 288 338
Temperatur/"C

i

VERSUCHSHNR . Q B1-B437 & FPROBE Feinforcer 911 67 .84 mg TG 25 mg T
DATUM 26 Jul 2881 REFERENZ |eer 8.88 mg DSC 588 Wl § —
OPERATELUR H.R,.Iseli ATMOSPHEBRE Hel ium / 28
M ETZS CH 489/429-483 TIEGEL Blox offen Seg. £ 38°C/10.98/ 488 °C
Chart 6
4. TG

By using TG (Perkin Elmer, Pyris 1 TGA) the beginning of the
expansion (onset temperature) of the samples and the amount
of the gaseous products can be determined. The following two
methodes were used:

— Dynamic analysis: The weight loss from 50-220 °C (heating
rate: 40°C/min, air) and the onset temperature were exam-
iIned.

— Isothermic analysis: heat to 170°C, hold for 30 min at 170°C
(air).

The results are presented in table 4 and 5.

Sample Weight loss (dynamic Onset
analysis: 50-950 °C, heating | temperature
rate: 40 °C/min, air)

SikaBaffle-250° 4.3% + 0.1 163.3 °C + 0.2

SikaReinforcer-911° | 1.0% + 0.1 167.3 °C + 0.1
Table 4

Sample Weight loss (isothermic analysis: 30 min

at 170 °C, air)

SikaBaffle-250° 4.8% + 0.1
SikaReinforcer-911° | 0.9% + 0.1

Table 1
Sample Reaction Enthalpy T,
SikaReinforcer-911° 1. run: 1. run:
-197.2J/g + 1.0 J/g 48.2 °C + 0.7
(range: 140-230 °C,
T 183.0°C + 0.4)
2. run: 2. run:
no negative enthalpy | 51.6 J/g + 0.5
Table 2

Chart 4

Table 5
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