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Objective - Study the effects of thermal ageing of | INtroduction
high melt strength polypropylene (HMS-PP).

In thermal ageing of semicrystalline polymers, the mobility of molecular
segments Is Increased by thermal activation even with no changes is
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operated in the molecular size. Contraction of the surface layers is a
consequence of chemicrystallization and results in surface cracks, one of
the reasons for embrittlement of ductile semicrystalline polymers
(Pospisil et al., 2003). For the determination of the thermooxidative
stability plastic materials, samples are usually subjected to accelerated
ageing in an oven. To increase the effect of accelerated ageing in order
to obtain faster estimatives of a possible lifetime, measurement of the
thermooxidative stability at temperatures above the melting point of the
polymer has been suggested (Zweifel, 1998).

. Results FTIR

100

100 -

80 -
80 -
x W | 2 60 V\ ﬂ : S
- ) ~—
| | 2 S / :
- ® - -1 ®
. 2 10 g 1712 cm £
e | g g 10 540_ 1717cm'1
C
. . © = —H12.5 Zero &
Oliani et al., 2010 _ - . g — H1256 Days =
’ 1 . iPP Zero = —— H20K Zero
20 | —Ppocas 20 — : gg ;g Bays 20+ —— H20K 6 Days
Thermal treatment - PP tadays . S —— H20K 12 Days
— iPP 20 days '
- o
60 min at 90°C 0- 0- 0-
| ! | ! | ! | ! | ! | ! | | ! | ! | ! | ! | ! I ! I I ' I ' I ' I ' I ' I ' I
3500 3000 2500 2000 1500 1000 500 3500 3000 2500 2000 1500 1000 500 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm”) Wavenumber (cm”) Wavenumber (cm”)

- as
r ||' ll ti
: i |

|
AccV SpotMagn Det WD 1 200ym
100kv40 125x  SE 108 ESF20DEST

Acc‘v‘ Spn’rHagn De’r WD |—| 200 um
wﬂkwt) 125}{ SE 109 125K20D ESFEST

ie

IPP, 200um, surface
plane (times 20 days)

HMS PP 12 5 kGy,
200um, surface plane

- iﬁl;.iAcc.V SputM;gn Det WD Rt 200 um“ £ AccV  Spot Magn -il! WD |—| lﬂmm AccY SpotMagn  Det WD |—| 1 mm | AccY  Spot Magn - - " D Il ldmm |
o iH]Dk‘aa’dt] 1251{. SE 10?2ﬂK20D ESFEST & o 10.0kV 40 20x SE 220 IPPESF20DEST 100k 40 20x S.E 21.8 HMS12 bKESF20DEST 10.0kV 40 20x SE214 HMSQOESFQODEﬂST
HMS- PP 20 kGy, 200 |PP 1 mm, HMS-PP 12.5 kGy, 1 HMS PP 20 kGy,
Mm, surface plane transversal cut mm, transversal cut | 1mm, transversal cut

Conclusions=- The effects of thermal ageing on iPP and HMS-PP was mainly the intense crack ;. pospisil. Horak, Pilar, Billingham, Zweifel and
formation. Chain scission and oxygen diffusion were more evident in the iPP. Surface cracks showed |Nespurek, 2003. Polym Degrad Stab,, 82, 145-162. - [/ APES CCTM-IPEN and

propagation that increases with the ageing time. The HMS-PP 12.5 kGy and HMS-PP 20 kGy samples| 3. ojiani, Parra, Lugao, 2010. Radiat Phys Chem. *
have more resistance than iPP to O, permeation and crack propagations.
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