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HOT CORROSION STUDY ON
=z | THERMALLY SPRAYED COATINGS

czech republic

« Substrate
« 1.4923 (Stainless steel)

» Coatings
Carbide coatings:
PEVELOPMENT — Cr3C,-25%CoNiCrAlY

— TiMoCN-29%Ni

Alloy based coatings:

— Stellite 6 TAMPERE
— Hastelloy C-276 UNIVERSITY OF
— NiCrBSi TECHNOLOGY
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INTEGRITY




Experiment

« Samples tested using two
temperatures
+ 575°C
+ 525°C

M e Corrosion atmosphere
* 30% moisture

« NaCl 6,5%

« KCl 34,5%

* Na,S0O, 59%
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Hastelloy C-276
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IAccV  Spot Magn  Det WD F—————————— 200 um 5pot Magn F—— 200 m

20.0 kV 4.0 126x MIX 10.4 341 - Hastelloy C276 /39 125x

F—— 200um

WX 101 34) - H9=jego0 POOKA 38 158%
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AccV Spot Magn Det WD ———————— 20 ym 7
200KV 8.7 1000x  MIX 10.3 341 - Hastelloy C276

11/08/2014

Hastelloy C-276 -

White area - pure Ni

525°C

Label A: 341 - 525C - White area in oxide layer

Light grey area

Thick dark oxide

Integrity

2.88 188 6.80 $.88 18.88 12.88 15.86 156.88 18.88

Label A: 341 - 525C - Light grey area in oxide layer

2.88 188 6.80 $.88 18.88 12.88 15.86 16.88 18.88

Label A: 341 - 525C - Thick dark grey oxide

r

K Fe Ni

2.88 K. 88 6.80 $.80 18.88 12.88 14

.88 16.88 18.88

15
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Hastelloy
C-276 - 575°C

MrccV  Spot Magn  Det WD —————

0.0kv 50 500x  MIX 104 341 -Hastelloy C276

Mixture of salts
and remains
of coating

Nickel oxide

Nickel oxide + salts

Hi

2.88 5.88 688 .88 18_.88 12.88 15.88 16.88 18._88

Ni

2.a8 h.88 6.88 &.60 10.80 12.890 1h4.880 16.88 18.88
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IAccV  Spot Magn Det WD 200 ym

20.0 kY 3.9_125x__MIX 100 484 Stelited (as-sprayed)

Spot Magn - ! \ ac t WD 200 pm
V 4.0 125x MIX 10.3 48 25x 7 484 - Stellite 6
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Oxides and remaining
salts at grain borders

- 150pm from surface
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Thick layer on interface
- Ni oxides
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AccV Spot Magn
200 kv 39 B00OX  MIX 102 771- NiCrBSi
. Fr
Cr-Ni phase
r
Ni
i
cr Ni
cr cr
o F
Si Fe Ni
2.88 s_08 6.88 8.88 18_.88 12.88 1%.88 16.88 18.88

Thick oxide layer
- Ni oxides
- White dots are crystals of salts

Det WD
MIX 10.2 771- NiCrBSi

ccV Spot Magn
20.0 kV 3.8 2000x
WA

Thin oxide layer
- Probably Si oxides
- Remaining salts

14_.88 16.88 18._88
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Remaining matrix between

oxide layer and coating
Cr

AccV  Spot Magn  Det WD — T e— | 2.8 5.88 6.88 8.98 18.88 1Z_.88 15.86 16.88 13.88
0.0kV 39 1000x MIX 10.4 588 - Cr3C2-25NiCr
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Particle in salt
- Cr oxide
- remaining crystals of salts

- AP .
E; TAMPERE MCC,V Spot Magn Det WD l—']“‘S-um
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IAce Det WD —————— 1 200pm

20.0 K k MIX 10.1 594 - Cr8 NiCrAlY

IAccV  Spot Magn Det WD 200 ym
200KV 40 125x  MIX 10.3 594 - Cr3C2-CoNiCrAIY

Spot Magn  Det WD 1 200 um

4.0 125x MIX 10.2 594 - Cr3C2-CoNiCrAlY
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TAMPERE
UNIVERSITY OF
TECHNOLOGY

OPEC
INTEGRITY




european
social fund in the
czech republic

* *
* ok

EUROPEAN UNION

MINISTRY OF EDUCATION,
YOUTH AND SPORTS

OP Education
for Competitiveness

»
4

UNIVERSITY BAcCV Spot Magn  Det WD —————1 20um
R 200 kv 381000 _MIX_10.1 504 - CraCo-CoNiCrAIY
INVESTMENTS
IN EDUCATION
DEVELOPMENT

Acc,V‘Sbot Magn Det WD —— 5um
20.0kV 3.8 3000x MIX 10.1 594 - Cr3C2-CoNiCrAlY
e i ot

T - -

TAMPERE
UNIVERSITY OF
TECHNOLOGY

OPEC
INTEGRITY

CrC-25%CoNiCrAlY - 525°C

Loosen chrome carbides

Chrome oxides

Cr

6.88 8.88 18.880 12_.88 1h_88 146.88 18_88



CrC-25%CoNiCrAlY - 575°C

Oxide layer on top of the coating
- Consists from Cr oxides
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