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| Composition of Powders
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AV ___
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1 TiC-TiB ., Composite Coatings

Bonding: Diffusion layer
omposition C (%wt): 73AI-8B ,C-19Ti, 40MPa




Bonding: Diffusion layer
omposition C (%owt): 73AI-8B ,C-19Ti, 40MPa
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 From Rectangle Wave to Triangle Wave
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Fabrication of water erosion resistant coatings
» Composite Coatings

» Multiple-Layer Coatings
* Stresswave analysis: thickness calculation
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Interfaces:
1 2 3
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- o; — —incident stress
; Z o, — —transmitted stress
Time PaCa— pic g, — —reflected stress
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E—Young's modulus 16

Ref 3: Li, 2003.
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.. Background: Simplifications
Interfaces:
' Simplifications:

1 2 3
1. Single droplet
($16.65 uym, 500m/s)

2. Linear and rectangle wave

O
;

3. Incident stress = 1 unit

100t 4. Incident time range = 100t |,
(t,=3.3E-10 5)

5. 100 pulses

6. No energy loss

> Stress ||

\%

Time

7. Thickness design (t, by integer)
1ty------ 35umTIN / 1.6 um Tilayer
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- coatingA

Time the wave travel through each layer

TiN| Ti [iN| Ti |[TiN Ti-6-4
(Base)

Interface:1 2 3 4 5 6

Simplifications:
8. Base metal thickness: infinite
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| |Coating A Vs. Coating C

Time the wave travel through each layer

<t@ 2t0\t0> 2t }0> Coating A

TiN| Ti TN| Ti [TiN Ti-6-4

(Base)

Interface:1 2 3 4 5 6

ty, 2lo, to, 20 1o Coating B

Ti| TIN |Ti | TiIN [Ti Ti-6-4
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2lg 4 Loy 2ty tg, 2lg Coating C

TIN [Ti| TiN |Ti | TiN Ti-6-4

(Base)
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Stress
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| |TiC-TiB, composite coatings

* Further improve coating techniques
o Al plate/foil
e composition

* Characterization
XRD, SEM, EPMA

* Hardness testing

* Water Erosion Test
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| Boronizing Coatings

* Vacuum Tubular Furnace
Downpay, & Ready to ship

* Boron Powders
On shipping
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| Boronizing Coatings

Setup lllustration

Powder Mixture:

Argon, 1010°C ( 200°C) 7 . g hous
/ oron, amorpho

(reactant)
* Na,COj,
(activator)
(25X8X4 mm) * Carbon, activated
(filler material)

Graphite Crucible
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| |Boronizing Coatings

Aty W s |

1050°C
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[Tikekar, 2007]
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. Boronizing Coatinas
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[US Patent 7264682, 2007]
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“laserCladding

Powders:

* TiC
* TiB,,
* TiB

* Mixture powders: Ti/Al/B ,C, TIC/TiB,, TiB/TiB,
(under discussion with the technician)

* Other possible tries:
WC, ZrO,, Si3;N,
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