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the successive steps for the virtual construction of the process and the plant
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Step 1 : the laboratory scale (um)

Sol-gel synthesis:

Hydrolysis
ZI’(OC3H7)4 + 03H7OH + NH40H —_— ZI‘(OI’
Zr-n-propoxide Sol

Polycondensation
Zr(OH)y —» [Zr(OH)4]n.xC3H70OH.xH20
Gel

110°C
[Zr(OH)4)n.XxC3H7OH.xH,O —  Zr(OH)4 + C3H;0H + HO
Amorphous gel
400°C 500-700°C
Zr(OH)4 »  ZrO: » ZrO; + ZrOo
U] &) )

Precipitation synthesis:

ZrOClz.8H20 + NH4OH —  Zr(OH)4 + NH4Cl + H20O

Zirconium oxychloride Precipitates
110°C
Zr(OH)s —>  Zr(OH)4 + H20
Wet Dry
400°C >400°C 600-700°C
Zr(OH)y —* ZrO;—» Zr0; +ZrO; —» ZrO;
(M (M (M) (M)
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Step 2 : the microscopic scale of physicochemical simulation (mm)

Time=0 min Color : Velocity magnitude (mm/s)
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Step 3 : simulation study on a scale of 1 of the means of production (cm)

» The production objectives are known

Operating Efficiency : 85% ; Opening time : 24/7, MTBF of each machine : 500 h,
Total production of parts per year : 95 000
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Step 3 : simulation study on a scale of 1 of the means of production (cm)

» The quality objectives are known
homogeneous temperature on all parts, air velocity field, ...

ted

Time = 0 [min]
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Stpe 4 : verification of the production capacity (m)

The model takes into account production failures and contingencies
The workshop surfaces are optimized

Nb of boxes aval\ab\= . \2

e 77 o SF Stacks Queue Out 1 O Sw=okes

inished products : O Stacks
Prod Time : OHours

Vinpreg., scraps = 0
Vrynig scraps = 0

Prod Rate : O Stacksfnow
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I Step 5 : The process is automated (m)

All the times of the operations are precisely defined (storage, handling, drying,...)
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