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Welcome
= Introduction of Sophie Franchitto
= |Introduction of Dr. Matthias Wegner

From a glassmaker‘s point of view
= The right choice of material
= Platinum — key player in glassmaking

Increasing Rh price and the need for
product alternatives

ODS materials

8
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DPH
=  What is DPH?
= Properties of DPH alloys

PtRh5 DPH

=  Solution with less Rhodium content
= Properties (rupture and creep strength)
= Sample calculation

Summary & Outlook

9 ‘ Heraeus Material Database
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FROM A GLASSMAKER'S POINT OF VIEW: THE RIGHT CHOICE OF MATERIAL

My expectations in terms of ...

Glass Quality

Which
NEICHEIRES
best suited

for my

equipment?

6@“@) Life Time

Mechanical Resistance
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PLATINUM — KEY PLAYER IN GLASSMAKING

= Soft, dense, malleable, stainless, wetted by

glass
* Not very resistant to hot mechanical

stresses
Actions of Rhodium when alloyed with Platinum ™
Characteristics Rh / ;
melting temperature A %
density ™
hardness A
ductilit

d ! ® Feeder Cell
creep resistance A
electrical resistivity A
glass wetting ™
corrosion resistance A
content range % 5/30
standard alloys PtRh10
PtRh20
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DYNAMICALLY DEVELOPING RHODIUM PRICE REQUIRES ALTERNATIVE
PRODUCT SOLUTIONS

High and volatile Rhodium price leads to ...

= challenge for glassmakers implementing PtRh alloys in
their production to balance manufacturing costs against
revenue

= increasing financing costs, higher capital commitment

= impact on profitability

Heraeus can counter this with a new material

Frice Lnf:
v

DPH

* Rh = Pt
= 2016: 20 EUR/g = 2016 & 2021: ca. 30 EUR/g
= 2021: 515 EUR/g

Source: Heraeus Price Chart Tool | herae.us/charttool
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WHAT ARE ODS MATERIALS?

= What does How does it
= Oxide Dispersion it mean? 2
Strengthened WOTK:

= Alloys that contain small
oxide particles

{[& = Powder metallurgy
- = |nternal oxidation
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CXo
2\)

= Oxide particles hindering
dislocation to move

= E. g.AlLO;, ZrO,, Y,04
= Resulting in higher
mechanical strength
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WHAT IS DPH?

Dispersion Hardened

v
6% Excellent corrosion resistance

d&f) Excellent thermal stability

ﬁ Superior creep strength

28=2 Only PGM ODS material available produced via bulk internal oxidation

[=T=Y=7=1
1 1

E Excellent weldability (direct consequence of bulk internal oxidation process)
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PROPERTIES OF DPH ALLOYS

200%
180%
160%
140%
120%

R,,1000h/1450°C [MPa]

ODS 1

Relative loss in rupture strength

100%
80%
60%
40%
20%

0%

ODS 2

m unwelded
= welded

1000h stress-rupture strength of oxide dispersion hardened platinum materials at 1450°C in the welded and unwelded conditions

Source: Fischer et al., 25th IPMC, June 2001
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PROPERTIES OF PTRHS DPH

SOLUTION WITH LESS RH CONTENT
= PtRh5 DPH commercially available

= full-value substitute for standard Rh10, Rh10 DPH
and Rh20 alloys

FEATURING ALL WELL-KNOWN DPH-PROPERTIES
= typical corrosion resistance of DPH materials
= Featuring high coarse grain resistance

= High ductility — well-suited for temperature
fluctuation heat up and cool down phases

= Largely maintaining its properties after welding

PtRh5 PtRh5 DPH
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DPH PROPERTIES: RUPTURE STRENGTH

Rupture 1200°C

Rupture 1400°C

Precious Metals

Rupture 1600°C
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DPH PROPERTIES: CREEP STRENGTH

Norton 1200°C
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Norton 1400°C
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Norton 1600°C

Creep Rate [1/s]
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SAMPLE CALCULCATION FOR THE BUILDING OR REBUILDING OF A FURNACE

Total PM Pt weight Rh weight [kg] Pt amount [€] Rh amount [€] SaVingS
weight [kg] [kgl 09/09/2021 09/09/2021

O
Furnace A in PtRh 10% 100,00 90,00 10,00 2.699.100 5.174.700 ‘(_}
Furnace A in PtRh 5% DPH 104,00 98,80 5,20 2.963.012 2.690.844
2.219.944 €

Total PM Pt weight Rh weight [kg] Pt amount [€] Rh amount [€] savin S

Furnace B in PtRh 20% 100,00 80,00 20,00 2.399.200 10.349.400 ‘(f}
Furnace B in PtRh 5% DPH 110,50 104,98 5,53 3.148.200 2.859.022 6.741.378 €

= Ptprice: 29,99 EUR/kg,
= Rh price: 517,47 EUR/kg
(09/09/2021)
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PRECIOUS METALS VALUE CHAIN

Heraeus Precious Metals

RECYCLING

PRODUCTS

REFINERIES
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IN ANUTSHELL

78

Pt

45

Rh

New alloy.
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@

Adressing the need of
decreasing Rhodium content.

Precious Metals

O
A
Potential of significant

savings in precious metal
invest.
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OUTLOOK

New edition to the DPH family:
DPH STRONG.

§ Se

Extreme temperatures, very high
mechanical loads.

L

Outperforming current state of
the art ODS alloys.

ias Wegner | Heraeus Precious Metals 9/21/2021 17
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HERAEUS MATERIAL DATABASE

Highest efficiency in material choice.

| Quick and easy access

= = No registration required, browse materials right away

7

Transparency
= Find the right material by setting filters

Comparability
nl]L = Compare up to four materials and find out how they
—= perform
@ .
@ herae.us/material-database

Precious Metals

HemReus
Frvcnn, Metabs

Contaet

PtRhS DPH / Pt-5%Rh DPH

Details

Forming Processes

|||||||||

Semieas Elncticsl

Webinar "Reducing Rh-Content in Platinum Equipment for Glassmaking Industry" | Sophie Franchitto, Dr. Matthias Wegner | Heraeus Precious Metals

9/21/2021 18


http://www.herae.us/material-database

HeranS Precious Metals

el

L

e a
W

MANY THANKS FOR
YOUR PARTICIPATION.

2
J




	Webinar
	Agenda�
	Heraeus experts
	Heraeus experts
	From a glassmaker’s point of view: the right choice of material
	Platinum – key player in glassmaking
	Dynamically developing rhodium price requires alternative product solutions 
	What are ods materials?
	What is dph?
	Properties of DPH ALLOYS
	Properties of Ptrh5 dph
	DPH properties: Rupture strength
	DPH properties: creep strength
	Sample calculcation for the building or rebuilding of a furnace
	Precious metals value chain
	in a nutshell
	outlook
	Heraeus material database
	Slide Number 19

