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Measurements of thermal properties of some plastic autoparts
by DSC and TGA techniques.
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Abstract
Small pieces of plastic autoparts are commonly found in the scenes of car accidents.

These objects can be important evidence if the accident was related to criminal activity. The
objective of this study is to examine the thermal property of plastic samples of the exterior
parts of car. Seventeen samples of autoparts were collected and thermal analyses of the
samples were carried out by using the techniques of Differential Scanning Calorimetry (DSC)
and Thermogravimetric Analysis (TGA). The aim was to identify the samples and types of
plastic used for the samples. In the DSC Thermograms of seven samples, two endothermic
peaks were observed in the temperature range of 162-476 °C with the AH values in the range
of 11.17-17.90 J/g. The DSC Thermograms of the other ten samples displayed only one
endothermic peak at the temperature ranging from 335 °C to 484 °C and the corresponding AH
values were in the range of 5.76-20.54 J/g. The TGA analysis provided a Thermogram of the
onset temperature of the mass change in the sample. Three samples gave two onset
temperatures in the range of 115.9-372.9 °C and 388.6-931.2 °C with the percentages of mass
loss in the range of 1.95-21.97 % and 27.80-98.58 % respectively. The other fourteen samples
were found to have the TGA Thermograms with only one onset temperature in the
temperature range of 389.1-527.4 °C and the percentages of mass loss were in the range of
37.90-100.00 %. From the DSC and TGA data, we were able to distinguish the samples into
three groups. The first group is for the samples of the autoparts made of polypropylene,
namely the front bumper, the license plate frame and the frame of headlight lens. The
samples in the second group are the side skirt, the rear bumper and the plastic part of
outside-rear-view mirror. These samples are made of acrylonitrile styrene acrylate. The last
group is for the other samples of which we could not identify the plastic type. However, the
results from this study have demonstrated the possibility of using the two techniques in the

identification of plastic samples collected for forensic examination.
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Temp. | AH | Temp. | AH Onset ¥rminit | Onset ¥rnin
(°C) (/g | O (/9 ;i;np' melu%) | Temp. Q) | mely (%)
2h 163 330 | 468 11.17 | 484.31 | 90.86 - -
2t 162 2.15 | 473 12.33 | 486.40 | 78.29 - -
ﬂa:iil 3h 163 241 | 476 11.93 | 422.30 | 90.63 - -
7h 163 2.54 | 474 12.53 | 419.80 | 85.49 - -
Tt 165 2.62 | 469 11.32 | 474.06 | 80.07 - -
1h 435 16.66 | - - 44451 | 99.49 - -
1t 433 19.48 | - - 436.53 | 99.16 - -
ﬂEjE,JZ 3t 428 18.75 | - - 427.46 | 99.87 - -
5h 432 17.78 | - - 440.92 | 96.19 - -
5t 429 16.93 | - - 434,13 | 97.08 - -
4h 405 18.53 | - - 372.89 | 21.97 931.16 27.80
6h 382 19.51 | - - 389.11 | 100.23 - -
6t 386 20.54 | - - 11585 | 1.95 388.58 98.58
ﬂﬁjiﬁ 8h 214 1.25 | 461 11.77 | 459.10 | 37.90 - -
8t 221 1.94 | 410 17.90 | 194.18 | 4.00 417.08 77.13
9h 484 576 | - - 500.45 | 82.70 - -
9t 475 11.50 | - - 527.43 | 81.60 - -
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" Prabodh C. Bolur, Properties of plastics [Online], accessed 29 December 2011.

Available from http://www.pitfallsinmolding.com/polyproperties.html
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9 Y Y

megdliinsluuuganaunnuieu 1 Peak faungieglutie 335-484 °C waziia1 AH aglutas
5.76-20.50 J/g dumsiianeidnewmaia T6A Hudunismaungii Onset temperature 99013
WasuuUauna wazduaendudiminesfiegisiinigly  anuanisinseginudinis
Wasuwasnaniufend 14 fedr Toumgiidosnnmaasudminegluda 389.1-527.4 °C &
Woesidudvasimiiniimeluaglurag 37.90-100.00 % uaznisidsuuvawmia 2 adsd 3 faegs 3
gaungiidlasanmadsutniinadedl 1 eglutag 115.9-372.9 °C fwefidusvesimiiniimeluadad

1 oglugag 1.95-21.97 % uazgamgiiidesannisiwdsuiminasen 2 eglutie 388.6-931.2 °C
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fiwesiudveaiminfimelunsan 2 aglugas 27.80-98.58 % 9nuan1sinsIsisemailane DSC
waz TGA @nsndnngudiegald 3 nqu leenguusnidunaiafindieg9viiunann Polypropylene
laun fuguntnge, nseunzidousa uagnsounaafinvasliviise wazlungui 2 Usenousae Skirt

AIUT1950, NUBUNSITO LAZNANERVDINTEAINUBIT N WAERNA8E1URa1UYIINI21n Acrylonitrile

a

styrene acrylate  @ulunguit 3 ldanunsaszyladndunaiafinuszianla Fananafinusaziud

Snuzane a1ns1urianatainfaiuisaiunldusdlaindunaiafinesiale ag19lsiniunanis

¥
1

NPaINbAaINNITIATIZIAEIATA DSC was TGA uwansmuidululanazldusddnvazianizvag

fegnananadin Mivlunsiafigailuniadfinereans
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