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Thermoanalytical Investigations of Technical Products
in the Automobile Industry

W. Hidrich and H. Pfaffenberger*

Thermoanalytical techniques are becoming more and more widely used in the car
industry. The sample preparation is usually simple and the measuring and evaluation times
normally short. Compared with other methods one measurement provides a great deal of

information. All these reasons guarantee thermal analysis a large industrial application in the

future. Using typical examples of thermal analysis applications in the motor-car industry,

the efficiency and versatility of these techniques is discussed.
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Fig. 1 DTA curves of hard solders.
Apparatus: DTA 404 S
Heating (cooling) rate:

curves 1 and 3, 5 K/min

curves 2 and 4, 10 K/min
Crucible: Stainless steel
Reference: Nickel powder
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Fig. 2 Correlation between the extrapolated onset
temperature of the first DSC peak and the
mileage of motor oils.
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Fig. 3 TG and DTG curves of paints.
Mass of sample: A, 50.9 mg; B, 50.6 mg
Heating rate: 10 K/min
Crucible: Al,O4
Atmosphere: air, 100 cm?/min
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Fig. 4 DTG curves of paints A and B.
Sample preparation: drying at 100°C
for 20h
Apparatus: STA 409
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Fig. 5 Glass transition of differently coloured
injection moulded plastic materials from
the same batch.

Apparatus: DSC 444
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Fig. 6 DSC curves of acrylic rubber in the glass
transition region.
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Fig. 7 DTA, TG and DTG curves of brake hoses.
Apparatus: STA 409
Mass of sample: 42.6 mg
Heating rate: 10 K/min
Flow rate of atmospheric gas: 150 cm?/min
Crucible: Al,O3

Netsu Sokutei 12(2) 1985



ERANEDOH

BEoEENS STAME TS 5,

NODOHBIZNANALEETHRMT L 05T &
5. TCHRIZIFig 8 IR LI L SN ABBOERRD
ERT. TG,

o B 1 BRI I BE o BICHIE T B,

o2, BIBRBIRIER(ERT 0OBRE TS,

o BYBIIH - K Y T Ty v OBEEATRT,

HBEOMRIC DT, EECTEEBNNEEANEEC &
WTE B,

DTABB 25 b, HIKESTOMEST 28T,
EROFEBICHND C & DT xBEENTE(5) %
1BAHCENURETH S (Fig 9 BIR),

Table 1 (4, 4 2OBKOBELSBONIEBET &
DIEDTH b, RE2—4 B HOITIEEAEE—TH
BOILHL, HEIBBOMICRLE > TINBET E3iE-

%
-5t

-S0r

100 Am/m (initial)

400
#/C

Fig. 8 TG curve of brake hose No. 1.
Apparatus: STA 409
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Fig. 9 DTA curve of brake hose No. 3.
Apparatus: STA 409
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Fig. 10 Comparison of TG curves of four brake
hoses.
Apparatus: STA 409
Mass of sample: 44.5 mg
Heating rate: 10 K/min
Flow rate of atmospheric gas:
150 ¢cm3/min
Crucible: Al,O,
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Fig. 11 Glass transition of two brake hoses.

Apparatus: DSC 444

Table 1. Results of TG and DTA measurements on four samples of brake hoses.

S . Am, Am, Am, Am, 6, 4, f AH, AH,
ampie no. -

P % % % % T C C  J/g /g

1 9.24 2267 19.40 4495 323.2 339.0 4587 255.3 106.4

2 516 21.34 17.60 21.68 3472 360.6 4495 283.2 107.9

3 6.05 20.54 19.13 18.20 349.1 361.1 456.1 289.5 101.7

4 6.35 21.78 16.25 19.00 3478 360.1 4476 3176 66.7
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Fig. 12 Comparison of vulcanized and unvulcan-
ized rubber samples.
Vulcanized sample: @, logE'; @, tanéd
Unvulcanized sample: @, logE'; @, tand
Apparatus: DMTA 442
Frequency: 3 Hz
Strain: 1
Heating rate: 5 K/min
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