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Rissarten Pyrolyse
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Phenol-Resol
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𝛷𝑃𝑟𝑜𝑏𝑒 𝐸´𝐾𝑖𝑛

𝐸𝐵𝑖𝑛𝑑𝑢𝑛𝑔

𝐸′𝐾𝑖𝑛 = ℎ𝜐 − 𝛷𝑃𝑟𝑜𝑏𝑒 − 𝐸𝐵𝑖𝑛𝑑𝑢𝑛𝑔

𝐸𝐵𝑖𝑛𝑑𝑢𝑛𝑔



𝐸′𝐾𝑖𝑛 + 𝛷𝑃𝑟𝑜𝑏𝑒 = 𝐸𝐾𝑖𝑛 + 𝛷𝑆𝑝𝑒𝑘𝑡𝑟𝑜𝑚𝑒𝑡𝑒𝑟

𝐸′𝐾𝑖𝑛

𝐸𝐾𝑖𝑛 + 𝛷𝑆𝑝𝑒𝑘𝑡𝑟𝑜𝑚𝑒𝑡𝑒𝑟 − 𝛷𝑃𝑟𝑜𝑏𝑒 = ℎ𝜐 − 𝛷𝑃𝑟𝑜𝑏𝑒 − 𝐸𝐵𝑖𝑛𝑑𝑢𝑛𝑔

𝐸𝐾𝑖𝑛 = ℎ𝜐 − 𝛷𝑆𝑝𝑒𝑘𝑡𝑟𝑜𝑚𝑒𝑡𝑒𝑟 − 𝐸𝐵𝑖𝑛𝑑𝑢𝑛𝑔
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PO Schematik
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Belastungsschemata

0 500 1000 1500 2000 2500 3000 3500
0

1

2

3

4

5

6 100 nm/s

In
d

e
n

te
ra

u
s
le

n
k
u

n
g

 (
µ

m
)

Zeit (s)

0 20 40 60 80 100 120
0

1

2

3

4

5

6 100 nm/s

In
d

e
n

te
ra

u
s
le

n
k
u

n
g

 (
µ

m
)

Zeit (s)

(a) (b)



0,0 0,5 1,0 1,5 2,0
0

20

40

60

80

100

 Kontinuierliche Indentierung

 Zyklische Indentierung

 Hüllkurve

B
e

la
s
tu

n
g

 (
m

N
)

Indenterauslenkung (µm)



 

 

𝜏



𝜏

𝜏 =
𝐹
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𝑑𝑈 = 𝑑𝑈𝐸 + 𝑑𝑈𝐿 + 𝑑𝑈𝐹 + 𝑑𝑈𝛤

〈𝐺〉



 

𝑊𝐼𝑛𝑑𝑒𝑛𝑡𝑒𝑟 = Δ𝐸𝑑𝑖𝑠𝑠𝑖𝑝𝑎𝑡𝑖𝑣 + ∆𝐸𝑛𝑖𝑐ℎ𝑡−𝑑𝑖𝑠𝑠𝑖𝑝𝑎𝑡𝑖𝑣



∆𝐸𝑑𝑖𝑠𝑠𝑖𝑝𝑎𝑡𝑖𝑣 = ∆𝐸𝑅𝑖𝑠𝑠 + ∆𝐸𝑝𝑙𝑎𝑠𝑡𝑖𝑠𝑐ℎ + ∆𝐸𝑅𝑒𝑖𝑏𝑢𝑛𝑔
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∆𝐸𝑅𝑖𝑠𝑠 = 𝑊𝐼𝑛𝑑𝑒𝑛𝑡𝑒𝑟 − ∆𝐸𝑝𝑙𝑎𝑠𝑡𝑖𝑠𝑐ℎ − ∆𝐸𝑅𝑒𝑖𝑏𝑢𝑛𝑔 − ∆𝐸𝑒𝑙𝑎𝑠𝑡𝑖𝑠𝑐ℎ
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〈𝐺〉 = −
∆𝐸𝑅𝑖𝑠𝑠 𝑠𝑡𝑎𝑏𝑖𝑙

∆𝐴𝑅𝑖𝑠𝑠 𝑠𝑡𝑎𝑏𝑖𝑙



〈𝐺〉 = −
∆𝐸𝑅𝑖𝑠𝑠 𝑠𝑡𝑎𝑏𝑖𝑙

𝑈 𝐹𝑙𝑠𝑡𝑎𝑏𝑖𝑙

〈𝐺〉 = −
∆𝐸𝑅𝑖𝑠𝑠 𝑠𝑡𝑎𝑏𝑖𝑙
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𝑈 𝐹(𝑙 − 𝑙𝑖𝑛𝑠𝑡𝑎𝑏𝑖𝑙)

〈𝐺〉

Kapitel 4
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−
∆𝐸𝑅𝑖𝑠𝑠 𝑠𝑡𝑎𝑏𝑖𝑙

𝑈 𝐹

= 〈𝐺〉 · (𝑙 − 𝑙𝑖𝑛𝑠𝑡𝑎𝑏𝑖𝑙)

〈𝐺〉

〈𝐺〉
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