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The Challenged Patents
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The Challenged Patents

’602 Patent

‘602 Patent, FIG. 1

‘602 Patent, 1:36-55

‘602 Patent, 12:32-57
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The Challenged Patents

’602 Patent ’227 Patent

ArcelorMittal does not dispute that the prior art teaches multilayer 
structures meeting the composition limitations
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Overview of Grounds

Ground Claims Basis ( 103)
1A 1-2, 5-6, 9-30 Takagi, Cornette 
1B 3-4, 7-8 Takagi, Cornette, Laurent 
1C 3-6 Takagi, Cornette, Nishibata 
1D 1, 3-4, 11-17, 19-25, 

27-30 
Takagi, GMW14400

1E 3-4, 7 Takagi, GMW14400, Laurent
1F 3-5 Takagi, GMW14400, Nishibata
2A 1-2, 5-6, 9-30 Suehiro, Cornette 
2B 3-4, 7-8 Suehiro, Cornette, Laurent 
2C 3-6 Suehiro, Cornette, Nishibata 
2D 1-4, 9-30 Suehiro, GMW14400 
2E 3-4, 7-8 Suehiro, GMW14400, Laurent
2F 3-6 Suehiro, GMW14400, Nishibata

Takagi, Cornette 

Takagi, GMW14400

Suehiro, Cornette 

Suehiro, GMW14400
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Key Prior Art: Takagi

Takagi Table 1

Takagi, Table 1; Petition, 28

Takagi, [0033]-[0037]; Petitioner’s Reply, 10

Takagi process parametersPhysical mechanism
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Takagi: Importance of multi-layer structure

Takagi, Table 1; Petitioner’s Reply, 18

Takagi, [0020]-[0025]; Petition, 17; Petitioner’s Reply, 18; EX-1003, 36, 79
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Key Prior Art: Suehiro

Suehiro, FIG. 13; Petition, 81Suehiro, FIG. 12

Suehiro, [15]; Petition, 57
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Key Prior Art: GMW14400

GMW14400, 1; Petitioner’s Reply, 16

GMW14400, 7; Petition, 51-52
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Key Prior Art: Cornette

Cornette, FIG. 22; Petition, 11

Cornette, 9; Petition, 9-10
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Issue 1

Construction of “intermetallic layer”

12 12
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Construction of “intermetallic layer” 

Term  Uncontested 
Construction – 
Prior IPR

ArcelorMittal’s 
Expert’s 
Construction – 
Prior IPR

ArcelorMittal’s 
Construction

’602 Patent: “an 
intermetallic layer” 
(claim 1)

a layer “composed of 
two or more metals or 
of a metal and a 
nonmetal in an alloy”

a layer that contains a 
compound of two 
different metals, 
potentially “in a matrix.”

“a layer containing two 
or more metallic (or 
metalloid) elements 
atomically joined with 
defined stoichiometry 
in an ordered crystal 
structure.”

EX-1031, 24; POR, 9; Petitioner’s Reply, 4; EX-1077, 107:22-108:1, 109:15-20
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ArcelorMittal’s position amounts to reading new limitations 
into the claims

What is missing from the Specification?
• Mention of crystallinity
• Mention of stoichiometry
• Mention of measurement methods cited by PO

’602 Specification

’602 Patent, 1:50-55, 5:54-61; Petitioner’s Reply, 3
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Dr. Raabe’s construction of “intermetallic layer” 
disagrees with the Specification

’602 Patent, FIG. 2

Dr. Raabe Deposition, 129:21-24; Petitioner’s Reply, 2

Deposition of Dr. Raabe’602 Patent

‘’602 Patent, 3:57-61; Petitioner’s Reply, 2 

‘’602 Patent, FIG. 2; Petitioner’s Reply, 2 
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ArcelorMittal’s prior expert confirmed a broad 
understanding of “intermetallic layer”

Testimony from ArcelorMittal’s prior expert

EX-1077, 107:22-108:1, 109:15-20; Petitioner’s Reply, 4
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ArcelorMittal’s construction inconsistent 
with prior Board decision 

EX-1029, 39; Petitioner’s Reply, 7

AM’s construction is inconsistent with the Board’s prior finding
• Cornette does not use the term “intermetallic”
• Cornette does not discuss crystallinity of coating
• Cornette does not discuss stoichiometry of coating

EX-1076, 144; Petitioner’s Reply, 7

’683 FWD

Dr. Raabe Deposition
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Specification’s broad usage is consistent with usage in the specific 
art of hot-stamping

EX-1025, 7:17-20; Petitioner’s Reply, 5

FR2833504

“Intermetallic” is used in the field to refer generally to layers, coatings 
and compounds formed during the hot-stamping process

Hein

EX-1019, 6; Petitioner’s Reply, 5

EX-1075, 22
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Dr. Raabe’s cited textbooks support other or 
contradictory definitions

Alternative definition provided

EX-2038, 11; Petitioner’s Reply, 6

Intermetallics falling outside ArcelorMittal’s construction

Dr. Raabe: “Amorphous means you don’t have crystal structure”
EX-2037, 452; Petitioner’s Reply, 6

EX-1078, 116:18-19; Petitioner’s Reply, 6 19
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Issue 2

The prior art discloses intermetallic layers
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Takagi discloses intermetallic layers

Takagi, [0016]; Petitioner’s Reply, 8

Takagi

Takagi, Table 1; Petition, 7-8 21
Demonstrative Exhibit – Not Evidence



Dr. Raabe previously conceded Takagi’s “intermetallic phase 
layering and structure”

Prior Dr. Raabe Declaration

EX-1075, 166; Petitioner’s Reply, 3-4

’602 Background

’602 1:50-52; Petitioner’s Reply, 3
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AM’s narrow construction and arguments against Takagi are 
inconsistent with the Specification

’602 FIG. 2

Dr. Raabe Deposition, 129:21-24; Petitioner’s Reply, 2

Deposition of Dr. Raabe
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Suehiro discloses intermetallic layers satisfying PO’s construction

Suehiro

Suehiro, [15]-[16]; Petition, 60, 64 

EX-1025, 7:17-20; Petitioner’s Reply, 9

FR2833504

Hein

EX-1019, 6; Petitioner’s Reply, 9

Suehiro ’073

EX-1035, 5:19-21, 14:30-32, 28:15- 19; Petitioner’s Reply, 5, 9 
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Motivations for Combinations of 
Takagi/Suehiro + GMW14400/Cornette

25 25
Demonstrative Exhibit – Not Evidence

Issue 3



Thickness increase

POSITA motivated to achieve coating thickness > 30 μm to:

Satisfy GMW14400’s requirements Achieve Cornette’s results

EX-1003, 121; Petition, 52-53  

GMW14400, 7; Petition, 51-52
Cornette, 9; Petition, 13

Takagi, [0035]; Petition, 52

EX-1003, 31; Petition, 13

Dr. Miles’ Testimony Dr. Miles’ Testimony

Takagi

GMW14400

Cornette
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Takagi/Suehiro layer structure

POSITA motivated to retain Takagi/Suehiro layer structure

Takagi, [0024]; Petitioner’s Reply, 18

Importance of “five-layer structure” Importance of innermost layer

Takagi, [0017]; Petitioner’s Reply, 18

Takagi, [0025]; Petitioner’s Reply, 18

Importance of “intermediate layer”

Takagi, [0022]; Petition, 17; EX-1003, 36

Importance of “outermost layer” and 
“multilayer structure”
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Takagi/Suehiro layer structure
POSITA motivated to retain Takagi/Suehiro layer structure

Takagi, Table 1; Petitioner’s Reply, 18

Certain multi-layer structures are advantageous
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Takagi/Suehiro layer structure

POSITA motivated to retain Takagi/Suehiro layer structure

Importance of layer composition (Dr. Miles’ testimony)

EX-1003, 79; Petition, 41
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Cornette’s “40 μm” refers to a coating thickness

Cornette, 9

EX-1075, 46; Petitioner’s Reply, 17-18

Cornette

Dr. Miles’ testimony
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Issue 4

Reasonable Expectation of Success and 
Prior Art Enablement

31 31
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Matching process parameters

Petitioner’s Reply, 11; EX-1075, 26; EX-1001, 5:9-14, 6:63-7:1, 7:12-14, 
7:41-43, 7:46-50, 11:12-14, 11:54-62, 12:32-39; EX-1016, [0026]-[0028], 
[0033]-[0035], [0037], FIG. 4; EX-1014, 9; EX-1055, [02], [07], [09], [14]-

[15], [18], FIG. 3. 

Compared parameters Dr. Miles’ testimony

EX-1075, 54; Petitioner’s Reply, 19-20 

ArcelorMittal does not dispute that the parameters match
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The art discloses the same layer structure at the same level 
of detail as ArcelorMittal’s patents

Takagi, Table 1

Takagi, [0016]; Petitioner’s Reply, 8

Takagi
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Takagi’s pre-coating corresponds to > 30 μm coating thickness

Takagi, [0035]; Petition, 52

Takagi

GMW14400, 7; Petition, 51-52

GMW14400

FR Laurent

EX-1025, 7; Petition, 11-12

Dr. Miles’ testimony

EX-1003, 28; Petition, 12
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Issue 5

Suehiro’s disclosure of a superficial layer
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Suehiro FIG. 13 shows a superficial layer

Suehiro, FIG. 13; Petition, 81

Suehiro, FIG. 13

Suehiro

Suehiro, [15]; Petitioner’s Reply, 22

EX-1075, 61; Petitioner’s Reply, 22

Dr. Miles’ testimony
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ArcelorMittal’s further arguments are unavailing

ArcelorMittal’s Sur-Reply

Sur-Reply, 23

EX-1075, 60; Petitioner’s Reply, 21-22

Dr. Miles’ testimony
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Issue 6

Prior art status of GMW14400, Suehiro, 
Cornette

38 38
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GMW14400 was publicly accessible

GMW14400 listed in standards database

EX-1027, 23; Petition, 2-3

Searching/indexing features for 
standards database

EX-1082, 47-48, appendix IHS01; Petitioner’s Reply, 23-24

Reference book pointing to standards database

EX-1082, 43-44, Appendix GMW14402; 
Petitioner’s Reply, 23 

U. of Washington Engineering Library webpage 

EX-1082, 46, Appendix GMW14403; Petitioner’s 
Reply, 23 

Demonstrative Exhibit – Not Evidence

39



Cornette was publicly accessible

Head of Engineering Library testifies 
Cornette “publicly available”

EX-1015, 1; Petition, 2

“Shelving” is indicative of cataloguing 
and public accessibility

EX-1082, 51; Petitioner’s Reply, 25

Cornette was published in a long-running periodical

EX-1014, 1; Petitioner’s Reply, 25
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Suehiro was publicly accessible

Suehiro was available through the 
Nippon Steel homepage

Petitioner’s Reply, 24; EX-1082, 9-17

Suehiro was publicly available at the 
National Diet Library in Japan

EX-1082, 22-25, Appendix SUEHIRO17; Petitioner’s Reply, 24

Suehiro bears markers of public accessibility

EX-1055, 1; EX-1082, 26-30; Petitioner’s Reply, 24
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Issue 7

Dependent claims 

42 42
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’602 Claim 10: “layer (a) has a thickness less than 10 micrometers”

Cornette discloses a 10.7 μm thickness

Cornette, FIG. 22; EX-1003, 69; Petition, 37

No criticality or unexpected results disclosed in 
’602 Patent (testimony of Dr. Miles)

EX-1003, 70; Petition, 37

A 0.7 μm difference is within 
measurement tolerance (GMW14400)

GMW14400, 3; EX-1003, 71; Petition, 38

EX-1078, 217:23-218:4; Petitioner’s Reply, 39 

Dr. Raabe: this is a “second or third order” “minor thickness 
variation” that would not result in “game changers”

Cornette’s 10.7 μm thickness renders obvious a < 10 μm thickness 
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The compositions of ’602 claim 12 and ’227 claims 19, 21 are obvious

Element Claimed range Takagi No. 1 Takagi No. 4 Takagi No. 5 Suehiro

Fe 39-47% 50.1 46.8 42.7 51.1
Al 53-61% 48.4 51.9 54.5 46.5
Si 0-2% 1.2 0.6 2.5 1.3
Fe 39-47% 44.5 49.8 38.4 50.2
Al 53-61% 54.8 47.4 54.5 45.4
Si 0-2% 0.8 2.2 6.8 3.3

’602 Patent, claim 12; ‘227 Patent, claims 19, 21; Petition, 40, 48, 74-76, 79; Takagi, Table 1; Suehiro, FIG. 13; EX-1003, 77, 83, 168-169, 172-173

Dr. Miles’ testimony

EX-1003, 78; Takagi, [0020]-[0021]

Takagi

EX-1034

Dr. Miles’ testimony

Takagi, [0019]; EX-1034, [0012]; EX-1003, 78, 80; Petition, 41, 42

‘602 claim 12;
’227 claim 19
(Intermediate)

’227 claim 21
(Superficial)
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The compositions of ’602 Patent claim 19 are obvious

Layer Claimed mean iron 
composition

Takagi No. 1 Takagi No. 4 Takagi No. 5 Suehiro

Interdiffusion 90% 89.6 90.7 94.3 91.9
Intermediate 43% 50.1 46.8 42.7 51.1
Intermetallic 63% 62.0 63.1 51.4 57.4
Superficial 45% 44.5 49.8 38.4 50.2

’602 Patent, claim 19; Petition, 43, 81; Takagi, Table 1; Suehiro, FIG. 13; EX-1003, 86-87, 178

Takagi

Takagi, [0020], [0025]; Petition, 17; EX-1003, 36 
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