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Mechanical Characteristics of Stainless Steel TP 304,
TP 316 under Low Temperature Environment
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Abstract Automotive materials and plant modules need to be prepared for freezing partsto operate in extreme areas
such as Eastern Europe, Russia, and Canada. However, the only thing that has been done for ultra-qualifying materials
for extremely low operating materials is that only the effects at low temperatures are conducted at room temperature,
and the effects at low temperatures are only identified at low speeds. Therefore, this study examined the
low-temperature characteristics of materials by conducting comparative tests on the mechanical properties of the room
at the temperature and temperature of TP304 and TP316 materials, which are the most common materials.
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Fig. 1. Tensile test specimen shape and dimensions

Table 1. Chemical analysis of substrate material
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Fig. 2. Tensile test under low temperature environment

Chemical composition, %
Grade
C Mn P S Si Cr Ni Mo N Co Cu
TP 304 0.046 0.97 0.031 0.002 0.45 18.11 8.08 0.20 0.040 0.18 0.30
TP 316 0.021 0.96 0.035 0.002 0.51 16.67 10.06 2.07 0.037 0.21 0.32
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Table 2, Condition of the tensile test

Temperature Strain rate
Grade () (mm/min)
2 10
TP 304 2
10
-40
2
2 10
2
TP 316
10
-40
2
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Table 3. Tensile test result of TP 304, TP 316
Material Temperature Speed(mm/min) o T( MPa) o Y( MPa) € (%)
. 10 787.14 343.19 56.07
20TE93K) 2 80.14 303.60 80.19
TP 304 750 : :
5 10 988.17 338.17 49.22
-40°C(233K)
2 1077.14 331.62 48.88
o 10 587.66 27491 75.13
20°C(293K)
P36 2 608.81 276.55 76.24
. 10 730.47 341.65 69.67
40T (233K) 5
779.96 340.88 69.68
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Fig. 4. Comparison of TP 304 and TP 316 in Temp. -40C
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Fig. 5. Comparison of TP 304 and TP 316 in Temp. 20T
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Fig. 6. Comparison of -40C and 20C in TP 304
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Fig. 9. Comparison of Tension Speed in -40C, TP 316
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