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EXHIBITS
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Excerpts from the Prosecution History of the *227 Patent (“the
Prosecution History™)
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Curriculum Vitae of Dr. Michael Miles
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U.S. Patent Application Publication No. 2004/0009366
(“Takagi”)

Japanese Patent No. JP3738754
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reprinted from the Proceedings of the 2002 SAE International
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Record of Oral Hearing for IPR2019-01275
Petition for IPR2019-01275

Somani et al., “Dimensional Changes and Microstructural
Evolution in a B-bearing Steel in the Simulated Forming and
Quenching Process,” ISIJ International, Vol. 41 (2001)
(“Somani”)

Japanese Patent Publication JP2004244704

Translation of EX-1033 and Certification of Accuracy
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Advanced Materials and Processes (Sept. 1998)
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of Materials (2005)
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LISTING OF CLAIMS

[1pre] | A hot stamped coated steel product, which comprises:

[1a] (@) a strip of base steel having a first side and a second side; and

[1b] (b) a coating on at least one of said first side of said strip of base steel
and said second side of said strip of base steel, wherein:

[1c] (i) said coating results from interdiffusion between said base steel and
an aluminum or aluminum alloy pre-coating, and

[1d] (if) wherein said coating comprises, proceeding from the base steel out-
wards:

[1le] (@) an Interdiffusion layer,

[1f] (b) an Intermediate layer,

[19] (c) an Intermetallic layer, and

[1h] (d) a Superficial layer,

[1i] wherein layers (a), (b), (c), and (d) each have a different mean composi-
tion from one another,

[1j] wherein said coating of the hot stamped coated steel product has a
thickness greater than 30 micrometers.

[2] The hot stamped coated steel product according to claim 1, wherein
said layer (a) has a thickness that is less than half of said thickness of
the coating.

[3] The hot stamped coated steel product according to claim 1, wherein
layer (a) has an HV50g hardness between 290 and 410; layer (b) has an
HV50g hardness between 900 and 1000, +/—10%; layer (c) has an

viii
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HV50g hardness between 580 and 650, +/—10%; and layer (d) has an
HV50g harness between 900 and 1000, +/—10%.

Claim 4

[4] The hot stamped coated steel product according to claim 1, wherein
said layer (a) has a thickness of 17 micrometers or less.

Claim5bs

[5] The hot stamped coated steel product according to claim 1, wherein
said layer (a) has a thickness of 15 micrometers or less.

Claim 6

[6] The hot stamped coated steel product according to claim 4, wherein the
coating is 40 micrometers thick.

Claim7

[7] The hot stamped coated steel product according to claim 1, wherein the
interdiffusion layer has a first mean iron composition, the intermediate
layer has a second mean iron composition less than the first mean iron
composition; wherein the intermetallic layer has a third mean iron com-
position, the third mean iron composition less than the first mean iron
composition and greater than the second mean iron composition, and
the superficial layer has a fourth mean iron composition, the fourth
mean iron composition begin less than the third mean iron composition.

Claim 8

[8] The hot stamped coated steel product according to claim 1, wherein
layer (a) has a thickness that is greater than a thickness of layer (b).

Claim9

[9] The hot stamped coated steel product according to claim 1, wherein
layer (a) has a thickness that is greater than a thickness of layer (c).
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Claim 10

[10] The hot stamped coated steel product according to claim 1, wherein
layer (a) has a thickness that is greater than a thickness of layer (d).

Claim 11

[11] The hot stamped coated steel product according to claim 1, wherein
layer (a) has a thickness: that is greater than a thickness of layer (b);
that is greater than a thickness of layer (c); and that is greater than a
thickness of layer (d).

Claim 12

[12] The hot stamped coated steel product according to claim 1, wherein
layer (a) has a thickness that is more than twice a thickness of layer (b).

Claim 13

[13] The hot stamped coated steel product according to claim 1, wherein
layer (a) has a thickness that is more than twice a thickness of layer (c).

Claim1

[14] The hot stamped coated steel product according to claim 1, wherein
layer (a) has a thickness that is more than twice a thickness of layer (d).

Claim 15

[15] The hot stamped coated steel product according to claim 1, wherein the
hot stamped coated steel product is fully martensitic.

Claim 1

[16] The hot stamped coated steel product according to claim 1, wherein the
base steel consists of the following components by weight based on to-
tal weight: 0.15%<carbon<0.5%; 0.5%<manganese<3%:; 0.1%<sili-
con<0.5%:; 0.01%<chromium<1%:; titanium<0.2%; aluminum<0.1%;
phosphorus<0.1%; sulfur<0.05%; 0.0005%<boron<0.08%; a remainder
being iron and impurities inherent in processing.
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Claim 17

[17]

[18]

Claim 18

The hot stamped coated steel product according to claim 1, wherein the
base steel consists of the following components by weight based on to-
tal weight: 0.15%-<carbon<0.25%, 0.8%<manganese<1.8%, 0.10%<sil-
icon<0.35%, 0.01%<chromium<0.5%, titanium<0.1% aluminum<0.1%
phosphorus<0.1% sulfur<0.05% 0.002%<boron<0.005%, a remainder
being iron and impurities inherent in processing.

The hot stamped coated steel product according to claim 1, wherein the
Interdiffusion layer comprises the following components by weight
based on total weight: 86 to 95% Fe, 4 to 10% Al, and 0 to 5% Si.

Claim 19

[19]

[20]

[21]

Claim 2
[22]

Claim 20

The hot stamped coated steel product according to claim 18, wherein
the Intermediate layer comprises the following components by weight
based on total weight: 39 to 47% Fe, 53 to 61% Al, and 0 to 2% Si.

The hot stamped coated steel product according to claim 19, wherein
the Intermetallic layer comprises the following components by weight
based on total weight: 62 to 67% Fe, 30 to 34% Al, and 2 to 6% Si.

1

The hot stamped coated steel product according to claim 20, wherein
the Superficial layer comprises the following components by weight
based on total weight: 39 to 47% Fe, 53 to 61% Al, and 0 to 2% Si, and
wherein said layer (a) has a thickness that is less than half of said thick-
ness of the coating.

2

The hot stamped coated steel product according to claim 1, wherein the
Intermediate layer comprises the following components by weight
based on total weight: 39 to 47% Fe, 53 to 61% Al, and 0 to 2% Si.

Xi
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Claim 23

[23] The hot stamped coated steel product according to claim 22, wherein
the Intermetallic layer comprises the following components by weight
based on total weight: 62 to 67% Fe, 30 to 34% Al, and 2 to 6% Si.

Claim 24

[24] The hot stamped coated steel product according to claim 1, wherein the
hot stamped coated steel product has a mechanical strength in excess of
1000 MPa.

[25] The hot stamped coated steel product according to claim 1, wherein the
hot stamped coated steel product has a mechanical strength in excess of
1500 MPa.

Xii
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POSCO Co., Ltd. petitions for Inter Partes Review (“IPR”) of claims 1-25
(“the Challenged Claims”) of U.S. Patent No. 11,326,227 (“the *227 patent”).

I REQUIREMENTS FOR IPR
A.  Grounds for Standing

Petitioner certifies that the *227 Patent is available for IPR. Petitioner is not
barred or estopped from requesting review of the Challenged Claims on the below-
identified grounds.

B. Challenge and Relief Requested

Petitioner requests IPR of the Challenged Claims on the grounds in the table

below. Additional explanation is provided in Declaration of Dr. Miles. EX-1003,

1-202.

Basis (8103)
1A 1-15, 18-25 Takagi, Cornette
1B 16-17 Takagi, Cornette, Laurent
1C 15 Takagi, Cornette, Vaissiere
1D 1-11, 15-25 Takagi, GMW14400
1E 16-17 Takagi, GMW14400, Laurent
1F 15 Takagi, GMW14400, Vaissiere
2A 1-2, 4-15, 18-25 Suehiro, Cornette
2B 3 Suehiro, Cornette, Takagi
2C 16-17 Suehiro, Cornette, Laurent
2D 15 Suehiro, Cornette, Vaissiere
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Ground Claims Basis (8103)
2E 1-2, 4-25 Suehiro, GMW14400
2F 3 Suehiro, GMW14400, Takagi
2G 16-17 Suehiro, GMW14400, Laurent
2H 15 Suehiro, GMW14400, Vaissiere

The 227 Patent identifies October 30, 2006 as the earliest priority date. EX-
1001, 1:6-18. However, in a parallel ITC proceeding, Patent Owner alleges
conception in December 2005. EX-1057, 1. Although priority entitlement is not
conceded, each reference qualifies as prior art under Patent Owner’s alleged
conception date:

Takagi is 8102(b) prior art as a U.S. Patent Application published on
1/15/2004. EX-1016.

Cornette is 8102(b) prior art. As explained in the Declaration of Mel DeSart
(reproduced from IPR2019-01275), Cornette was publicly available at the
Engineering Library at the University of Washington “within a few weeks of
March 13, 2001.” EX-1015.

Laurent is 8102(b) prior art as a U.S. Patent issued on 10/2/2001. EX-1023.

GMW14400 is 8102(a) prior art. As June Munford explains, and as
supported by Shannon Schuster, GMW14400 was publicly available no later than
12/1/2005. EX-1027. GMW14400 would have been easily located using the search

features provided on its distribution website, the IHS Standards Store. Id.
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Vaissiere is 8102(b) prior art. As June Munford explains, an identical
version of this document was catalogued and publicly available at the Library of
Congress by shortly after 10/31/2003. EX-1022. Vaissiere also was cited in the
proceedings of the 2004 conference of the Iron and Steel Institute of Japan,
indicating its availability in 2004. Id.

Suehiro is §102(b) prior art. As June Munford explains, Suehiro was
publicly available at least by 10/2/2003. EX-1058.

C. Claim Construction

Because the prior art’s description of the claimed elements are similar to
those of the 227 Patent’s specification, no formal claim constructions are
necessary in this proceeding.! For this petition, Petitioner applies prior art in a
manner consistent with Patent Owner’s allegations of infringement in co-pending
litigation.

II. THE 227 PATENT

A.  Summary

The 227 Patent describes manufacturing methods and structures associated

! petitioner is not conceding that each claim satisfies all statutory requirements,
such as 88101 and 112, nor is Petitioner waiving any arguments concerning claim

scope or grounds that can only be raised in litigation.
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with a “coating” formed by hot-stamping pre-coated steel blanks. EX-1003, 17.
The ’227 Patent acknowledges that these coatings and their manufacture were
already “important, especially in the automotive industry.” EX-1001, 1:42-43. As
the Background describes, processing to obtain a coating typically included “[p]re-
coating of a steel sheet[], by hot dipping; [tJrimming or cutting for obtaining
blanks; [h]eating the blanks in order to obtain alloying of the steel substrate with
the pre-coating, as well as the austenitizing of the steel; and [h]ot forming followed
by rapid cooling of the part in order to obtain predominantly martensitic
structures.” EX-1001, 1:45-51.

Starting with this well-established process, the *227 Patent alleges several
improvements. First, the 227 Patent emphasizes the “importan[ce]” of “control of
the homogeneity of the pre-coating thickness over the entire sheet” by
“monitor[ing] continuously” the pre-coating thickness. EX-1001, 2:58-59, 5:1.
However, the 227 Patent does not claim any pre-coating or homogeneity thereof.
EX-1003, 18.

The *227 Patent further notes (i) certain process parameters linked to the
manufacture of “fully homogeneous martensitic structure[s]” and (i1) advantages of
“reduction of sulfur below a critical value.” EX-1001, 3:1-3:11. But both low
sulfur amounts and “fully martensitic” products were recognized in the art. Takagi,

Vaissiere, and Somani each discuss how hot-stamping is tuned to obtain
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martensitic structures. EX-1016, [0028]; EX-1021, 3, 6; EX-1032, 8; EX-1003, 19.
Finally, the *227 Patent describes that “particularly good weldability [] is
associated with a special succession of coating layers on the parts.” EX-1001,

2:64-67. An example coating is “Example 2” illustrated in FIG. 1. EX-1001,

12:31-67; EX-1003, 20.

(d) Superficial layer

(c) Al-rich Intermetallic layer
(b) Intermediate layer

[T T e —_ L\(a) Interdiffusion layer

g

————Steel substrate

ENT=15 da v Wh= 24 mnm Urand. = Giedts

X
1fum  — Photo N =5542 ldétecieaurs QBSD

Fig. 1 10um

But, even if these coating layers were “special,” they were not new. This
Petition presents multiple sets of grounds that render obvious the claimed coating
layers.

B.  Prosecution History
The only references applied in a rejection during prosecution of the ’227

Patent were Cornette and Laurent. EX-1002, 200-203. The allowance relied on
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Cornette’s lack of different compositions for layers in Cornette’s FIG. 22 coating.
EX-1002, 534, 576. The two primary references relied on in this Petition—Takagi
and Suehiro—provide precise compositions for four or five different layers,
thereby teaching the sole feature that justified allowance. EX-1003, 21-25.

C. Level of Ordinary Skill

A person having ordinary skill in the art (“POSITA”) at the time of the
alleged invention would have had an undergraduate degree in materials science,
manufacturing engineering, mechanical engineering, or equivalent knowledge,
training, or experience, with two years of experience working in metallurgy. EX-
1003, 15.

III. GROUND 1A: Claims 1-15 and 18-25 are obvious over Takagi
and Cornette

A. Takagi

Takagi is directed to steel parts with “Al-Si-Fe alloy layer[s].” EX-1016,
[0005]. In Takagi, “a heat resisting hot-dip aluminum-coated steel sheet containing
Si in a coating layer is heated at a rate of 1-10° C./sec to a temperature in the
temperature range of 900-950° C., and held at that raised temperature for a holding
time (or duration) of 2-8 minutes.” 1d., [0026]. “After the heat treatment.. ., the
steel sheet is carried from a heating furnace to a forming press.” 1d., [0027]. “The
forming operation into a desired shape is started in the temperature range of 700-

800° C. After the forming operation, the shaped sheet is cooled rapidly.” Id.,
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[0028]. A POSITA would have understood that this is a hot-stamping process. EX-
1003, 26.

Takagi describes that “[d]uring the growth of the Al-Si-Fe alloy layer by the
heat treatment, mutual diffusion between Al coating and steel substrate layer
produces various Al-Si-Fe ternary intermetallic compounds []. The Al-Si-Fe alloy
layer formed by the heat treatment has a layered structure made up of these
intermetallic compounds, and offers advantages of formability, corrosion
resistance and weldability.” EX-1016, [0016]. Table 1 provides manufacturing
methods, compositions, and hardness values for multiple layers of coatings
obtained using five different combinations of temperature and hold time. Nos. 1
and 4 in Table 1 are coatings having five distinct layers, while No. 5 has four

distinct layers. EX-1003, 27.
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Coatings with five layers

TABLE 1
COATING LAYER STRUCTURE COATING LAYER
FRODUCTION & COMPOSITION (%) ,/ STEEL BAYE HARDNESS (Hy) OXIDE N
o RAISED r'}gy)& S SOFTER | WEIGHT | FORMABILITY | CORRORION | weLoaBILITY
HOLD TIME| COMPONENT INTER | INTER { INTER i maladl
TEMP%_Q:I)‘TURE (min) | & HARDNESS|'NNER) "1 2 3 |[OUTER SOFTEST |AVERAGE Rk(y‘t)iﬁ

Al 7.7|31.0] 48.4] 31.6 | 54.¢
Si 2.0] 3.9] 1.2] 5.7] 0.t

k| o 5 Fe sos(esols0i[e20laas] 4° |30 |45 | 5 [300] O O O
Hv | 310 360 | 750 | 700 | 800
Al |27.2]48.4|31.6 54.9
Si 41] 12| 57) — [ 0.8

2 900 2 e e s 24| /M5 | 380 | 455 | 22 275 X O O
Hv__ | 380|760 720 — |810
Al 9.4 11.6]/
Si 13| — | — | — [1.8

3 930 10 e Tont g57| 400 | 305 | 385 | 78 | 550 O X X
Hv_ (305 — [ — | — 410
Al 6.0(27.8(51.9]30.4|47.4
Si 15| 4.3] 0.6] 5.3] 2.2

4| 950 5 Fe 1907[667[a68[63 1[d0a] 40 | 280 [ 400 | 59 | 385 O O O
H 280 | 340 | 720 | 690 | 800
A 3.2|54.5]33.4 54.5
S 04| 25[153| — | 6.8

5 900 4 B —To4s157 514 384l 440 | 300 | 410 | 56 | 335 O O O
Hv__ | 300 740 | 700 | — | 810

AN

Coating with
four layers

Takagi Table 1°

In Table 1, layers Inner, Inter 1, Inter 2, Inter 3, and Outer are arranged from
the base steel outwards. EX-1003, 28. Takagi FIG. 2A erroneously shows the
opposite order for intermediate layers 1-3. FIG. 2(a) of the original Japanese patent
filing, JP3738754, shows the correct order, which accords with the order presented
in Table 1. EX-1018; EX-1003, 28. The drawing from the JP filing, along with a

corrected version of the US drawing, are shown below.

2 All annotations are added unless indicated otherwise.
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Outermost Layer
Intermediate Layer 3
Intermediate Layer 2

B % . ’ . s — Intermediate Layer 1
Layer in Contact With Steel Base Material

FIG.2A

OUTER LAYER
%lmemeomrs LAYERS-3
% N Z—~INTERMEDIATE LAYER-2- 2
i -

QINTERMEDIATE LAYER3- ]
INNER LAYER

Top: translation of FIG. 2(a) of JP3738754
Bottom: corrected FIG. 2A of Takaaqi

B. Cornette

Cornette (“High Strength Steels for Automotive Safety Parts™) describes
“mechanical testing and different design solutions associated with” certain steel
grades. EX-1014, 3; EX-1003, 29. “A specific part of [Cornette] deals with a ultra
high tensile strength pre-coated boron steel for hot forming.” Id. Specifically,
Cornette uses “USIBOR 1500 steel in hot-stamping (or “hot forming™). Id., 9. A

“hot dipped” aluminum-silicon pre-coating with average thickness 25 pm is
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applied to the steel, and the pre-coated steel is heated at “generally 900°C [for] 5
minutes” and hot-stamped to obtain, based on an “alloying reaction between
substrate [] and the coating,” an “Fe-Al-Si layer [] at the steel surface” that is
“typically about 40 um.” 1d., 9. Cornette’s FIG. 22 shows the coating (a
“multiphase alloy layer”), in which four distinct layers are visible. Id. These four
layers constitute the Fe-Al-Si coating, with a base steel region underneath. EX-
1003, 29-30. In IPR proceedings for the 683 Patent, in a finding that holds here as
discussed in 8111.D.1, it was found that these layers and the underlying steel form a

“stamped product.” EX-1029, 32-35.

10
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2 01 1999
IMAGE 99123-B

x1000 20pm 10KV 10mm
#1401 ALUSI TTH /3C SOLLAC - CRPC

Cornette FIG. 22

C. Takagi-Cornette Combination

Takagi discloses a pre-coating thickness of 10-20 pm but does not explicitly
disclose a post hot-stamping coating thickness corresponding to that pre-coating
thickness. EX-1016, [0035]. Based on Cornette, a POSITA would have expected
Takagi’s post hot-stamping coating thickness to be 30 um or more. EX-1003, 31.

Cornette discloses a post hot-stamping coating thickness of “about 40 um”

11
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corresponding to a pre-coating thickness of 25 um, an increase of 60%. EX-1014,
9. When this factor is applied to Takagi’s 20 pum pre-coating thickness, the
expected coating thickness would be 32 um. EX-1003, 31. This relationship is
corroborated by FR2833504 (“FR Laurent”), which describes that alloying of a
pre-coating “generally corresponds to a 50% increase” in thickness for the
resulting coating, which would result in a 30 pum coating thickness if applied to
Takagi’s 20 um pre-coating thickness. EX-1025, 5:17-20; EX-1003, 31. This
relationship 1s further evidenced by GMW 14400, which uses a “20 to 33" um pre-
coating to obtain a coating “> 35 um.” EX-1026, 7; EX-1003, 31. Thus, Cornette
evidences Takagi’s teaching of a 32 um post hot-stamping coating thickness,
without requiring modification of Takagi’s coatings. EX-1003, 31.

Further, beyond teaching a post hot-stamping coating thickness of 32 um
corresponding to Takagi’s pre-coating thickness, Cornette illustrates that it would
have been obvious to focus on pre-coating thickness and thickness of the coating
after hot-stamping as parameters to be varied and optimized. EX-1003, 32. VVarious
prior art documents attest to the importance of layer thickness for determining its
properties and effectiveness. EX-1014, 9; EX-1034, [0013]; EX-1026, 7; EX-1003,
32-33. Cornette itself notes that “[t]he average [pre-coating] layer thickness
showing the best compromise between corrosion protection and weldability is 25

um” and links this “best” pre-coating thickness to a “typical” thickness of the

12
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alloyed “Fe-Al-Si” layer of “about 40 um at the steel surface.” EX-1014, 9; EX-
1003, 32. Certified Translation of JP2004-244704 (“Maki”) notes that “[a]
thickness of 20 pm or more is preferred because a thicker layer responsible for
corrosion resistance results in greater overall corrosion resistance and a longer
material life.” EX-1034, [0013]; EX-1003, 33. Further, GMW14400 requires a
coating thickness of “>35" um to provide vehicle parts to General Motors. EX-
1026, 7.

When the prior art recognizes a parameter as result-effective, it would have
been obvious to optimize that parameter. Here, the references identified above
demonstrate that a POSITA would have found it obvious to try varying and
experimenting with different coating thicknesses to obtain a thickness recognized
by the art as beneficial. EX-1003, 34. It would have been obvious to seek to obtain
a coating thickness of “about 40 um” by using a pre-coating thickness of “25 pm”
as taught by Cornette, to achieve “the best compromise between corrosion
protection and weldability.” EX-1014, 9; EX-1003, 34. Reinforcing the
obviousness of this combination, these values of Cornette are within ranges
specified as desirable by Maki and GMW14400. EX-1034, [0013]; EX-1026, 7;
EX-1003, 34.

A POSITA would have had a reasonable expectation of success in

combining Takagi with Cornette to obtain thicker coatings, e.g., coatings of about

13
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40 um. EX-1003, 35. Cornette’s pre-coating thickness of 25 um represents only a
25% difference compared to the 20 um pre-coating thickness in Takagi, a
relatively small change. And, as discussed, Cornette and FR Laurent agree on the
efficacy of adjusting pre-coating thickness to modify coating thickness. EX-1003,
35. Thus, obtaining the desired coating thickness would have entailed nothing
more than applying Cornette’s known techniques and parameters to Takagi to
obtain a predictable result. EX-1003, 35-37.

It would also have been obvious to experiment by modifying other aspects
of Takagi’s hot-stamping process based on Cornette. EX-1003, 38. For example, it
would have been obvious to try using, as the base steel, Cornette’s USIBOR 1500
steel, which provides “excellent mechanical properties of the material after the
press hardening process with good corrosion protection.” EX-1014, 9; EX-1003,
38. And the POSITA would have found it obvious to try varying the various
heating parameters in Takagi, e.g., within Cornette’s thermal process window
(“Heating 5-10 min. 880-950°C” or “generally 900°C, 5 minutes”). EX-1014, 9;
EX-1003, 38. Takagi recognizes each of heating rate, heating temperature, rate of
primary cooling, forming temperature, and quenching rate as result-effective. EX-
1016, [0019], [0026]-[0037]; EX-1003, 38. In experimenting and/or modifying
Takagi based on Cornette, a POSITA would have been motivated by Cornette’s

disclosure that these process parameters (represented, e.g., by Cornette’s FIG. 22

14
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coating) provide “good results” for weldability, have “good capacity” for corrosion
resistance, and are offer desirable paint adherence. EX-1014, 10-11; EX-1003, 38.
A POSITA would have had a reasonable expectation that these modifications
would be successful: Cornette’s heating temperatures and times are within the
ranges disclosed by Takagi. EX-1016, [0047]; EX-1003, 38.

Based on the foregoing routine experimentation, a POSITA would have
arrived at various coatings with layers having various thicknesses and
compositions. EX-1003, 39. A POSITA would have arrived at coatings having, for
each of their four or five layers, the layer composition of Takagi’s No. 1, 4, or 5
coatings (or similar composition), and having Cornette’s total coating thickness of
“about 40 um,” or, as another example, the 32.3 pum thickness shown in Cornette
FIG. 22 (see [1j] below). EX-1014, 9; EX-1003, 39. As discussed above, it would
have been obvious to achieve this coating thickness, and other coating thicknesses
in a similar range, at least by varying pre-coating thickness, e.g., using a pre-
coating thickness of about 25 pm, as taught by Cornette. EX-1003, 39. In view of
Cornette, it would have been obvious to obtain coatings with thicknesses greater
than 30 um. EX-1003, 39.

Further, with their similar four-layer structures, a POSITA would have
arrived at a Takagi-Cornette No. 5 coating such that the coating would have the

layer thicknesses and morphologies shown in Cornette FIG. 22 (or similar

15
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thicknesses and morphologies). EX-1003, 40. This correspondence of the layer
thicknesses/morphologies for Takagi-Cornette’s No. 5 coating is shown in

annotated Cornette FIG. 22 below. EX-1003, 40.

2 01 1999
IMAGE 99123-B

Correspondence between
Cornette’s coating
morphology and Takagi’s
layers

—

x1000 20pm ————— 10kV 10mm
#1401 ALUSI TTH /3C SOLLAC - CRPC

Cornette FIG. 22

Dr. Miles discusses that “[c]ertainly, obtaining the foregoing compositions
and coating thickness (and, in the case of Takagi-Cornette’s No. 5 coating, the
layer thicknesses and morphologies of Cornette FIG. 22) would require
experimentation and some degree of trial and error, within the finite number of

possible experimental values for some or all of the foregoing thermal treatment

16



Attorney Docket No. 58281-0003IP2
IPR of U.S. Patent No. 11,326,227

parameters and within reasonable expected variation for the relationship between
pre-coating thickness and coating thickness. Modification of one parameter (e.g.,
to obtain a thicker coating) might affect another parameter (e.g., layer
composition).” EX-1003, 41. However, handling these expected complications
would have been within the bounds of routine experimentation for a metallurgist,
based on Takagi and Cornette. “Given (i) the relatively small increase in pre-
coating thickness associated with a modification of Takagi based on Cornette’s
pre-coating thickness (only from 20 um to 25 pm), (i1) the art’s recognition that
layer characteristics (e.g., hardness and corrosion resistance, as discussed by
Takagi) depend directly on layer composition, (iii) the art’s clear recognition of the
most relevant process parameters for modifying layer compositions and
thicknesses, and (iv) in the case of Takagi-Cornette’s No. 5 coating, the fact that
both Takagi’s No. 5 coating and Cornette’s coating include four layers, the
manufacture of the modified coatings would have been obvious.” EX-1016,
[0019]-[0026]; EX-1003, 41.

Dr. Miles explains that “as a result, the No. 1, 4, and 5 coatings (whether the
No. 1, 4, and 5 coatings modified to have Cornette’s thicknesses, or the No. 5
coating modified to have the layer morphology of Cornette FIG. 22) are members
of a wide class of coatings that are rendered obvious” by Takagi and Cornette or

GMW14400. Insofar as any aspects of the coating layers in the *227 Patent may be

17
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the result of specific heating parameters or pre-coating parameters, a POSITA
would have arrived at such layers by routine experimentation. This conclusion is
based on a comparison between the values disclosed in the *227 Patent and those in
the prior art. The values are identical or similar, and the *227 Patent does not
suggest an unexpected criticality in any of these parameters that would place any
of them outside the bounds of routine experimentation. “When comparing the *227
Patent to the prior art, a POSITA would have seen very similar processes being
applied to very similar steel parts.” EX-1001, 5:17-18, 6:63-67, 7:1, 7:10-14, 7:41-
45, 11:11-14, 12:32-40; EX-1016, [0026], [0028], [0037], Table 1; EX-1014, 9;

EX-1055, [02], [07], [14]-[15], [18], FIG. 3; EX-1003, 42-45, 47.

18
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Parameter 221 221 patent Takagi Cornette Suehiro
patent | Example 2
Pre-coating
thickness 20-33 10-20 25
(um)
Heating rate ] Cq a3
Cls) 4-12 10 8; 1-10 8°, 10
Temperature 900, 920, ,
Q) 880 - 940 920 950 880-950; 900 | 900, 950
Hold time 3,4,5; 2- 4 : :
(min) <3-13 <6 8 2-10 <*5-10;5 0.5;3
Cooling rate | > 30, or 20 — 100;
(Cls) | >50 30 >20,> 30

A POSITA would have had a reasonable expectation that Cornette’s and
Takagi’s teachings could be combined to obtain thicker coatings, e.g., coatings
having the 32.3 um or “about 40 pum” thickness of Cornette. EX-1003, 43-45, 47.

Dr. Miles notes that Cornette’s innermost layer, mapped above to layer (a),
may include a shading gradient suggestive of two sub-layers. EX-1003, 46. To the
extent Cornette FIG. 22 is interpreted in this manner, the combination of Takagi
and Cornette can also yield Takagi-Cornette No. 1 and 4 coatings having the layer
compositions of Takagi and the layer thicknesses and/or morphologies of Cornette

FIG. 22’s five total layers, of which two are sub-layers in the innermost layer. EX-

3 Based on “2 min” heating time to reach “950°C”. EX-1055, [14].
4 “<” in this table indicates that the disclosed time includes both the heating ramp-

up time and the hold time.
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1003, 46. This mapping is applied and included below for discussions that rely on
Cornette’s layer thicknesses and/or morphology. EX-1003, 46.

D.  Analysis of Claims
1. Claim 1
[1pre]:

The preamble is non-limiting

The ’227 Patent explicitly defines the term “product” as “a stamped blank,”
such that the preamble is equivalent to “a hot stamped coated steel stamped blank.”
EX-1001, 14:56.

“[A] preamble generally is not limiting when the claim body describes a
structurally complete invention [].” Catalina Mark. Intern. v. Coolsavings.com,
289 F.3d 801, 809 (Fed. Cir. 2002). Here, the claim body describes a structurally
complete apparatus including a “strip of base steel” and a “coating” having four
recited layers, without requiring any reference to the preamble. EX-1003, 48.

Although exceptions have been recognized, none apply. For example, “clear
reliance on the preamble during prosecution to distinguish the claimed invention
from the prior art transforms the preamble into a claim limitation.” Catalina, 289
F.3d at 808. This reliance is lacking in the prosecution history of the *227 Patent.
See 811.B. Also lacking is dependence on the preamble for antecedent basis.

Even if some portion of the preamble is limiting, at least “stamped” is not.

20



Attorney Docket No. 58281-0003IP2
IPR of U.S. Patent No. 11,326,227

This claim element represents at most a product-by-process element that, absent
“structural and functional differences” over prior art imparted by the process,
carries no patentable weight. Amgen v. F. Hoffmann-La Roche, 580 F.3d 1340,
1370 (Fed. Cir. 2009). Although the 227 Patent describes how characteristics of

the coating depend on temperature treatment parameters such as “cooling rate”

and “heating rate” (EX-1001, 5:67, 11:15), the *227 Patent is silent as to any
structural difference imparted by “stamp[ing].”

Collateral estoppel requires a holding that the preamble is non-limiting

The question of whether this preamble is limiting was already answered
during IPR proceedings for the *683 Patent (a parent to the 227 Patent), in which
claim 1 recited “[a] coated steel stamped product.” EX-1028, 15:21. In the Final
Written Decision, the Board found the preamble non-limiting. EX-1029, 13-15.
The Board noted that the preamble failed to provide antecedent basis to the body of
claim 1, a condition that also applies here. Id., 13. The Board also found that
“Patent Owner has not identified any structural feature that differentiates a stamped
versus unstamped steel product,” noting that the Specification “attributes the
recited four-layer structure to an alliation (i.e., alloying) reaction that occurs
‘during the heat treatment immediately preceding hot stamping.”” 1d., 16. Patent
Owner’s counsel did not disagree with this characterization. EX-1030, 36:10-12.

The Board also found that the preamble did not relate to any “important

21
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characteristic[] of the claimed invention” but, rather, only to “conventional”
subject matter, weighing against the preamble having patentable weight. Id., 14-
15. The same reasoning applies here.

Given similarities between this preamble and that of the 683 Patent, the
Board’s prior finding is conclusive and should be applied here. “[C]ollateral
estoppel applies to IPR proceedings.” Google LLC v. Hammond Dev. Int'l, 54 F.4th
1377, 1381 (Fed. Cir. 2022). Also, “patent claims need not be identical for
collateral estoppel to apply.” Id. Rather, “it is the identity of the issues that were
litigated that determines whether collateral estoppel should apply.” Ohio Willow
Wood Co. v. Alps S., LLC, 735 F.3d 1333, 1342 (Fed. Cir. 2014). Notably,
collateral estoppel applies not only to issues of invalidity but also to issues of claim
interpretation. Papst Licensing GMBH & Co. KG v. Samsung Elecs. Am., Inc., 924
F.3d 1243, 1252 (Fed. Cir. 2019); Nestle USA, Inc. v. Steuben Foods, Inc., 884
F.3d 1350, 1352 (Fed. Cir. 2018). The case for collateral estoppel is strengthened
here because the present IPR is a case of mutual issue preclusion, because POSCO
and ArcelorMittal were also adverse in the 683 Patent’s IPR.

Finally, USPTO rules dictate estoppel, as ArcelorMittal “is precluded from
taking action inconsistent with the adverse judgment” in the 683 Patent’s IPR. 37
CFR 8 42.73(d)(3). Estoppel applies to all issues that were resolved against

ArcelorMittal in the 683 Patent’s IPR and that overlap with this proceeding.
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Takagi teaches the preamble

Takagi’s parts are “hot stamped coated steel product[s]” or “hot stamped
coated steel stamped blanks.” EX-1003, 48. In the “[t]est [p]rocedure” used for
producing Takagi’s samples, “[f]rom the [] hot-dip aluminum-coated [i.e.,
precoated]” steel sheet, a flat plate [] was cut out, heat-treated [] and formed into a
shape shown in FIG. 1.” EX-1016, [0036]. “Form[ing]” refers to stamping,
because the blanks are “formed” into a part by the stamping. EX-1003, 48.
Cornette also refers to “hot stamping,” and Cornette FIG. 22 illustrates a hot-
stamped, coated product. EX-1014, 9-11; EX-1003, 48.

[1a]:

Takagi’s No. 1, 4, and 5 parts include a strip of base steel having a first side
and a second side. EX-1003, 49. These sides are shown, e.g., in Takagi FIG. 1,
which illustrates the “shape” of the hot-stamped parts of Takagi No. 1, 4, and 5.
EX-1003, 49. This shape is obtained by “form[ing]” a “flat plate.” EX-1016,
[0036]; EX-1003, 49. The “base steel” of the FIG. 1 part, and its two sides, are
underneath a coating, the coating formed by “hot-dip[ping],” e.g., “immersing a
strip continuously in a bath of molten aluminum” (or aluminum-silicon). EX-1016,
[0013]; EX-1003, 49. This is corroborated by Cornette, which describes the

presence of a “base material” or “substrate” of “boron steel.” EX-1014, 9.
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= 120\
. Strip of base steel
Second side

(underlying coating)

Takaqi FIG. 1

[1b]:

Takagi’s parts include the recited coating. EX-1003, 50. These coatings are
illustrated, e.g., in Takagi FIG. 2A. 1d. Such a coating is also shown in Cornette’s
FIG. 22, which corresponds to Takagi’s No. 5 coating as a Takagi-Cornette coating

as discussed above. Id.
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[1c]:
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Takagi’s coatings result from interdiffusion between the base steel and an
aluminum alloy pre-coating. EX-1003, 51. Takagi describes that “[d]uring the
growth of the Al-Si-Fe alloy layer by the heat treatment, mutual diffusion between
Al coating and steel substrate layer produces various Al-Si-Fe ternary intermetallic
compounds.” EX-1016, [0016]. Similarly, Cornette describes an “alloying reaction
between substrate (iron) and the coating (aluminum — silicon) which leads to a hard
multiphase alloy layer.” EX-1014, 9. A POSITA would have understood this

“alloying reaction” to be equivalent to or involve interdiffusion. EX-1003, 51.

[1d]-[1h]:

Takagi alone or Takagi-Cornette discloses the recited layers (a)-(d). EX-
1003, 52-58. As one example, as shown in annotated Takagi FIG. 2A below, the
Inner, Inter 2, Inter 3, and Outer layers of each of Takagi’s (or Takagi-
Cornette’s) No. 1 and 4 coatings teach the recited layers (a)-(d), respectively, with
these layers “proceeding from the base steel outwards.” EX-1003, 52. As another
example, the Inner, Inter 1, Inter 2, and Outer layers of Takagi’s (or Takagi-
Cornette’s) No. 5 coating (which lacks an Inter 3 layer) teach the recited layers (a)-
(d), respectively. EX-1003, 52. These mappings are summarized in the table
below. A POSITA would have understood that other mappings are also possible.

EX-1003, 52.
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Takagi layer No. 1 and 4 mapping | No. 5 mapping
Outer Layer (d) Layer (d)
Inter 3 Layer (¢) --

Inter 2 Layer (b) Layer (¢)
Inter 1 -- Layer (b)
Inner Layer (a) Layer (a)

The compositions of the coatings’ layers, in association with the
corresponding layers of the *227 Patent, are shown in the annotated Takagi Table 1

below. EX-1003, 53.

Corresponding lavers of '227 patent
TABLE 1 (@ (b) (c) (d)
COATING LAYER STRUCTURE COATING LAYER
PRODUCTION L COMPOS'TIDd{%) STEEL BASE HARDNESS (Hv) OXIDE CORROSION
No. RAISED v HAF:E:'I)ESS SOFTER WEISHI FORMABILITY RESISTANCE WELDABILITY
HOLD TIME| COMPONENT INTER | INTER | INTER \mg/dam?)
TEMPERATUREOmin) | HARDNESS| NNER | "1y | 2" | M5 [ouTeR SOFTEST AVERAGE| RANGE
Al 7.7]31.048.4] 31.6] 54.8
Si 2.0] 3.9] 1.2] 5.7] 0.8
1] %= 3 Fo Tsoslesolso1leaolaas] 450 |31 | 45| 51 [0 O 5 O
Hv__ | 310 | 360 | 750 | 700 | 800
Al |27.2]48.4|31.6 54.9
Si 41] 12| 5.7) — [ 0.8
2 900 2 B lralsbileis 247 415 | 380 | 455 | 22 [ 275 X O O
Hv__ | 2801760 1J.m — [a10l
a @] (O]
3 930 10 To 38 l 857 400 305 | 385 78 | 550 O X X
Hv _|305| — | — | — | 410
Al 6.0(27.8(51.9|30.4|47.4
Si 1.5) 4.3] 0.6] 53] 2.2
¢ W0 s Fe [s07l667]a6 863 1[40 4° | 280 [ 400 | 59 |35 | O O O
Hv | 280 | 340 | 720 | 630 | 800
Al 3.2|54.5|33.4 54.5
Si 04| 25[153| — | 6.8
5 900 4 b —tasslisTiota 38.4]| 240 | 300 | 410 | 56 | 335 O O O
Hv__| 300740700 | — | 810
(@ (b) (©) ()

Takaqgi Table 1

Alternatively, consistent with an example of the *227 Patent, for the No. 1

and 4 coatings, the “interdiffusion layer” can correspond to the Inner and Inter 1
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layers together. Dr. Miles discusses that “[b]ased on my review of the literature,
this is a common characteristic of the coatings of hot-stamped steels: a deepest
layer of the coating may include two sub-layers, depending on the exact thermal
process to which the coating was subjected.” EX-1003, 54-56. In this case, the

mappings are as shown below. EX-1003, 57.

. Alternative No. 1 and
Takagi layer .
4 mapping
Outer Layer (d)
Inter 3 Layer (¢)
Inter 2 Layer (b)
Inner + Inter 1 Layer (a)

For Takagi-Cornette’s No. 5 coating in which Takagi’s layers have the
thicknesses and/or morphologies of Cornette’s corresponding layers, or similar

thicknesses and/or morphologies, the mapping is illustrated below. EX-1003, 58.
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[1i]:

Layers (a)-(d) in Takagi’s coatings have different mean compositions from
one another. EX-1003, 59. Takagi Table 1 illustrates that, for each of the Nos. 1, 4,
and 5 coatings, the elemental “mass %” is different for different layers. EX-1003,
59. Based on Takagi’s description that the percentages in Table 1 are “percent by
mass,” a POSITA would have understood that these percentages refer to “mean”
compositions. EX-1016, [0020]; EX-1003, 59. In steel metallurgy, disclosure of a
composition for a material, phase, or layer implicitly is, and would have been

understood as, disclosure of a mean composition of the material, phase, or layer.
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EX-1003, 59. Absent a statement or suggestion otherwise—which Takagi does not
provide—a POSITA would have understood Takagi’s compositions to be mean
compositions. EX-1003, 59.

[1i]:

Takagi or Takagi-Cornette teaches a coating thickness greater than 30 pum.
EX-1003, 60. As discussed above, applying Cornette’s thickness increase of 60%
to Takagi’s 20 um pre-coating thickness results in a thickness of 32 um, greater
than 30 um. EX-1014, 9; EX-1016, [0035]; EX-1003, 60. Further, in the Takagi-
Cornette combination, Takagi-Cornette’s Nos. 1, 4, and 5 coatings are modified to
have thicknesses similar to Cornette’s part, e.g., 32.3 um or “about 40 pm,” each
“greater than 30 micrometers.” EX-1003, 60. Based on Cornette, it would have
been obvious to try varying process parameters such as thermal parameters and/or
pre-coating thickness, as a matter of routine experimentation, to arrive at a coating
having the thickness of the coating shown in Cornette FIG. 22. EX-1003, 60.
Based on the scale included in that drawing, the thickness of that coating, for at
least one measurement position, is approximately 32.3 um. EX-1003, 60. This
measurement is shown in the annotated drawing below. The ’227 Patent alleges no

criticality associated with this claimed range. EX-1003, 61.
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2. Claim 2

Takagi’s coating, modified to have layer thicknesses of Cornette’s FIG. 22
coating (8111.C), has a layer (a) thickness less than half the coating thickness. EX-
1003, 62. For one position, the FIG. 22 coating has a measured deepest-layer (layer
(a)) thickness of 12.4 um, less than half its total measured thickness of 32.3 pm.

EX-1003, 62.
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Takagi alone also renders obvious this claim because “there is formed a less
hard or soft layer [] at or near the boundary between the steel and coating. [T]he
thickness of this soft layer is made equal to or greater than 50% of the total
thickness of the alloy coating layer.” EX-1016, [0017]. This range abuts the
claimed range and renders it obvious absent a showing of criticality, which has not
been alleged here. In re Brandt, 886 F.3d 1171 (Fed. Cir. 2018). EX-1003, 63.

3. Claim 3

The layers of Takagi’s coatings have hardnesses within or close to the

recited hardness ranges, rendering obvious those ranges. EX-1003, 64. Takagi
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Table 1, in conjunction with the layer mappings discussed in §I11.D.1,
demonstrates that layers (a)-(d) have hardness of 310 (within range), 750
(deviation of 7.5%), 700 (within range), and 800 (deviation of 1.3%) for the No. 1
coating; 280 (deviation of 3.5%), 720 (deviation of 11.1%), 690 (within range),
and 800 (deviation of 1.3%) for the No. 4 coating; and 300 (within range), 740
(deviation of 8.7%), 700 (within range), and 810 (within range) for the No. 5
coating. EX-1016, Table 1; EX-1003, 64.

It would have been obvious to experiment based on these hardnesses to
achieve hardnesses in the claimed ranges. EX-1003, 65. “[W]here the general
conditions of a claim are disclosed in the prior art, it is not inventive to discover
the optimum or workable ranges by routine experimentation.” In re Aller, 220 F.2d
454, 456 (C.C.P.A. 1955). This rule is particularly applicable here, based on the
motivation provided by Takagi’s discussion of the importance of individual-layer
hardness for coating performance, Takagi’s discussion of how the layer hardness
depends on the layer composition, and Takagi’s discussion of how layer hardness
and composition can be tuned by adjusting heating rate, heating temperature, and
hold time. EX-1016, [0019]-[0026]; EX-1003, 66. Takagi discusses the importance
of having a “soft layer [] at or near the boundary between the steel and coating”
and a “hard outermost layer” and correlates layer hardness to iron and aluminum

concentration in each layer. EX-1016, [0017], [0019], [0024]. And, as Dr. Miles
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notes, the difference between Takagi’s hardnesses and those in claim 3 are minor:
at most 7.5% for the No. 1 coating, at most 11% for the No. 4 coating, and at most
8.7% for the No. 5 coating. EX-1003, 66. Thus, achieving the recited hardness
would be within the skill of a POSITA with a reasonable expectation of success.
EX-1003, 66-67.

Although claim 3 recites an “HV50g hardness” (“hardness measured using a
50g load”), Takagi does not disclose the load used to obtain the values in Table 1.
EX-1003, 68. In some cases, “the measured hardness may depend on the load,”
particularly when the load is less than 100g. Id. However, Dr. Miles provides
several reasons why Takagi’s ambiguity on this point “does not change [his]
assessment that a POSITA would have found the recited hardnesses obvious.” EX-
1003, 68, 73.

First, “the most obvious choice of load for a POSITA to use in measuring
the hardnesses would have been either 50g, or a load providing a hardness value
substantially matching that provided by 50g.” Id., 69. Several references
demonstrate a small number of possible loads, those being or primarily being 5g,
10g, 20g, 25g, 50g, and 100g. Id., 188. As Dr. Miles explains, “given widespread
recognition in the art that hardness can depend on load, the POSITA would have
consulted existing literature to identify a load providing reliable results” and would

have found 509 to be a suitable and obvious option. Id., 69-71. He further states
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that “based on the literature, even if Takagi’s hardnesses were measured using a
somewhat smaller load down to 20g, | would expect them to differ less than 10%
from hardnesses measured using 50g loads.” Id., 72.

Dr. Miles points out that “the specific numbers recited in claim 3, even with
the recited load, can be given little weight. Vickers hardness measurements on thin
layers are notoriously unreliable, with results varying substantially from tool-to-
tool and even user-to-user for the same tool.” EX-1003, 74-75. Therefore, “a
POSITA would have interpreted claim 3 merely as reciting a general pattern of
hardness,” and “Takagi’s coatings exhibit the same pattern and even quantitively
similar hardness ratios to those of claim 3.” Id.

Further, the layer compositions of Takagi’s coatings are sufficiently similar
to those disclosed in the *227 Patent, and Takagi’s layers were processed in a
manner sufficiently similar to those of the *227 Patent, to render obvious the
claimed hardnesses. EX-1003, 76. The hardnesses of claim 3 appear to derive from
“Example 2” of the 227 Patent. EX-1003, 195. Takagi’s compositions and
Example 2°s compositions are similar to one another. EX-1003, 76.

A prima facie case of obviousness exists for the claimed hardnesses. In re
Best, 562 F.2d 1252, 1255 (C.C.P.A. 1977). Here, the prior art compositions are
similar to the Example 2 compositions and were obtained using similar process

parameters. EX-1003, 42, 76-77. As Dr. Miles notes, “hardness is a function of
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composition and thermal history. It follows that the layers of Takagi’s, or
Takagi-Cornette’s, coatings would have had the same or substantially the same
hardnesses as those of the 227 Patent’s Example 2 and, thus, of claim 3.” EX-
1003, 77.

4. Claim 4

Takagi’s coating, modified to have layer thicknesses of Cornette’s FIG. 22
coating (8111.C), has a layer (a) thickness of 17 um or less. EX-1003, 78. At one
position, shown below, this layer has a measured thickness of 10.7 um. EX-1003,
78. See also discussion of claim 2 above, illustrating a measured thickness of 12.4

pum at a different position. EX-1003, 62.
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5. Claim 5
See claims 2 and 4 above. EX-1003, 79.

6. Claim 6

Takagi’s coating, modified to have layer thicknesses of Cornette’s FIG. 22
coating (8111.C), has a coating thickness of 40 um. EX-1003, 80. Cornette FIG. 22,
besides illustrating a coating thickness of 32.3 um, also discloses a coating
thickness of 42.2 um, at a different measurement position. Because the coating
thickness is a physical, continuous quantity, it follows that the thickness must be

exactly 40 um at at least one position. EX-1003, 80.
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It would have been obvious to arrive at a 40 um thickness based on
Cornette. EX-1003, 81-82. As discussed for claim 1, it would have been obvious to
form Takagi-Cornette’s coatings with Cornette’s thickness, that is, “about 40 um.”
The coatings of the Takagi-Cornette combination, having this “about 40 um”
thickness, render obvious the claimed thickness of “40 micrometers” in
conjunction with claim 4’s recitation of the layer (a) thickness, particularly as
Cornette FIG. 22 shows a layer satisfying both of those claims. EX-1003, 81. See

8111.C relating to obviousness of this combination and the reasonable expectation
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of success in making the combination.

7. Claim 7

The No. 1, 4, and 5 coatings have mean iron compositions satisfying claim

7, as shown below. EX-1016, Table 1; EX-1003, 83.

For each coating, Fe%(layer (a)) > Fe%(layer (¢)) > [Fe% ((layer (b)) and Fe% (layer (d
>
TABLE 1 (@  (b) (c) (d
COATING LAYER STRUCTURE COATING LAYER
i COMPOSN@‘) STEEL BASE HARDNESS (Hv) OXIDE CORROSION
No. HARDNESS WEIGHT | FORMABILITY WELDABILITY
TEMAASED e HOLD TIME| COMPONENT | b | NTER | WTER | TER (Hv) Fange [motim) LS
o | € ARONESS | NgeR | VT 'T, R SOFTEST |AVERAGE| RANC

Al .7]31.0/48.4]31.6 _5‘4)_._
Si 0| 3.9] V.2| &.7] V0.

1| 920 3 [Fe_levslesolsoils2olaas] % | 310 | 415 | 51 [ 300 O O O
Hv__ [ 310 360 | 750 | 700 | 800
Al__|27.2|48.4|31.6 54.9
Si 41] 12| 5.7) — [ 0.8

2 900 2 e atsbilets 24| 415 | 380 | ass | 22 | 275 X O O
Hv__ 380760720 — [810
Al 9.4 11.6

3| 930 10 EL 13l = | = — 18] 400 | 305 [ 385 [ 78 [s50 | O X X
Fe @0l @]
Al bg 27.8(51)0|30/4 | 4714
Si 5| 43| 05| 53] 2.

4 950 5 f—ps e67laes 631 a0 sl 440 | 280 | 400 | 59 | 385 O O O
Hv___ | 280 | 340 ) 720 | 690 | 800
Al 3.2|54.5|33.4 54.5
Si 04| 25/153] — | 6.8

8] w0 . Fe |94.3|42.7|51.4 3aa] 440 | 300 410 | s6 35| O O O
Av 740 = 810

(a) (b) (c) (d)

Takaqi Table 1

8. Claim 8
It would have been obvious to form Takagi’s coatings with a thickness of
layer (a) greater than a thickness of layer (b). EX-1003, 84. First, Takagi teaches

99 ¢¢

the desirability of having a thickness of a “soft layer” “at or near the boundary

between the steel and the coating” where “the thickness of this soft layer is made
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equal to or greater than 50% of the total thickness of the alloy coating layer.” EX-
1016, [0017]. This “thick soft layer extending from a level at or near the boundary
with the steel substrate, to or beyond the middle in the depth of the coating layer is
effective for preventing progress of crack and securing sufficient corrosion
resistance.” Id.

It would have been obvious to apply these teachings to obtain coatings
having an innermost layer (layer (a)) having a thickness greater than 50% of the
total thickness. EX-1003, 85. Takagi’s Table 1 suggests that each of the No. 1, 4
and 5 coatings have an innermost layer satisfying this condition (as indicated by
the “SOFTER RANGE” column showing a soft innermost layer being greater than
50% of the coating), and a POSITA would have been motivated to try applying,
and experimenting based on, Takagi’s corresponding temperatures and hold times
to obtain a similarly-proportioned inner layer. EX-1016, Table 1; EX-1003, 85.
Elsewhere, Takagi discloses other process parameters, including heating rate,
forming temperature, and cooling rate associated with obtaining this layer
characteristic. EX-1016, [0026]-[0027], [0037]. Thus, obtaining a layer (a)
constituting at least 50% of the coating thickness would have constituted nothing
more than routine optimization within the general conditions already set forth by
Takagi. EX-1003, 85.

With layer (a) being at least 50% of the total thickness of the No. 1, 4, and 5
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coatings, layer (a) would necessarily be greater than a thickness of layer (b) (e.g.,
greater than a thickness of the Inter 1 or Inter 2 layers of the coating). EX-1003,
86.

Takagi’s coating, modified to have the layer thicknesses of Cornette’s FIG.
22 coating (8111.C), satisfies claim 8. EX-1003, 87. As reflected in the annotated
Cornette FIG. 22 below, one measured thickness of the innermost layer
(corresponding to layer (a)) is 14.5 um, which is greater than a measured thickness

of 5.5 um for the next layer (corresponding to layer (b)).
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9. Claim 9

See claim 8. Layer (a) having a thickness of at least 50% of the coating, as
taught by Takagi, would have a thickness greater than a thickness of layer (c). EX-
1003, 88. Further, Takagi-Cornette’s No. 5 coating has measured thicknesses for
layers (a) and (c) of 14.5 um and 3.4 pum, respectively. Id.

10. Claim 10

See claim 8. Layer (a) having a thickness of at least 50% of the coating, as
taught by Takagi, would have a thickness greater than a thickness of layer (d). EX-

1003, 89. Further, Takagi-Cornette’s No. 5 coating has measured thicknesses for
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layers (a) and (c) of 14.5 um and 6.1 pm, respectively. Id.

11. Claim11
See claims 8-10. EX-1003, 90.

12. Claims 12-14

See claims 8-10. Takagi-Cornette’s No. 5 coating has measured thicknesses
for layers (a)-(d) of 14.5 um, 5.5 um, 3.4 um, and 6.1 pm, respectively. EX-1014,

FIG. 22; EX-1003, 91. 14.5 um is more than twice 5.5 ym, 3.4 um, and 6.1 pm.

x1000 20pm e 10KV 10mm
#1401 ALUSI TTH /3C SOLLAC — CRPC

Cornette FIG. 22

13. Claim 15

Takagi suggests the desirability of obtaining a martensitic steel and discloses

specific processing parameters for obtaining such a steel, describing that “[w]hen
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the forming operation is started at a temperature lower than 700° C., the quenching
temperature is too low for martensitic transformation. When the cooling rate after
the forming operation is slower than 20° C./sec, the transformation to martensite is
insufficient, and the diffusion of Fe proceeds too much.” EX-1016, [0028]; EX-
1003, 92. It would have been obvious to apply these cooling parameters to hot-
stamping to obtain a martensitic steel, as a matter of simply applying known
techniques and parameters to obtain a predictable result. EX-1003, 92.

Although Takagi is not explicit as to a fully martensitic structure, the
difference between “martensitic” and “fully martensitic” is at most a change in
degree, and differences in degree are prima facie obvious. In re Williams, 36 F.2d
436, 438 (C.C.P.A. 1929); EX-1003, 93.

Further, Takagi’s cooling rate for a martensitic transformation (at least
20°C/sec, or a range of “20-100° C./sec”) is similar to the cooling rate of the *227
Patent. EX-1016, [0028]; EX-1001, 7:44-46. Indeed, Takagi’s thermal treatment
uses a cooling rate of 30°C/sec. EX-1016, [0037]. Based on Takagi’s suggestion of
the desirability of martensite and teaching that the cooling rate is a result-effective
variable for controlling the martensitic transformation, it would have been obvious
to optimize the cooling rate to obtain a fully martensitic structure. EX-1003, 94.

14. Claim 18

In Takagi’s Table 1, the Inner layers of Nos. 1 and 4 have compositions of
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89.6% Fe, 7.7% Al, 2.0% Si, and 90.7% Fe, 6.0% Al, 1.5% Si, respectively,
within the claimed range. EX-1003, 95.

The Inner layer of the No. 5 coating has a composition of 94.3% Fe, 3.2%
Al, 0.4% Si. EX-1016, Table 1. These iron and silicon compositions are within the
claimed range, whereas the Al% differs by 0.8% from the 4% of claim 11. EX-
1003, 96. Takagi’s Al% value, which is close to the claimed range, renders obvious
the claimed range for the reasons discussed below for claim 19. EX-1003, 96.

Further, Takagi’s percentages are “mass %,” which is equivalent to weight
%. EX-1016, [0020]; EX-1003, 97. A POSITA would have understood these
percentages to be based on total weight. EX-1003, 97. The composition
percentages for each layer do not sum to 100%, suggesting that the percentages are
based on a total weight and not limited to consideration of Fe, Al, and Si. EX-
1003, 97.

15. Claim 19

The intermediate layer corresponds to the Inter 2 layer of Takagi’s/Takagi-
Cornette’s No. 1 and 4 coatings and the Inter 1 layer of Takagi’s/Takagi-Cornette’s
No. 5 coating. EX-1003, 98. These layers have compositions, respectively, of or
similar to (i) 50.1% Fe, 48.4% Al, 1.2% Si, (ii) 46.8% Fe, 51.9% Al, 0.6% Si,
and (iii) 42.7% Fe, 54.5% Al, 2.5% Si. These values are within the recited ranges

except for No. 1 Al% (deviation of 4.6%), No. 1 Fe% (deviation of 3.1%), No. 4
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Al% (deviation of 1.1%), and No. 5 Si% (deviation of 0.5%).

These compositions render obvious the claimed compositions. EX-1003, 99-
102. A claimed amount that does not overlap with, but is close to, a prior art
amount, is obvious absent evidence of unexpected results or teaching-away.
Titanium Metals Corp. of America v. Banner, 778 F.2d 775 (Fed. Cir. 1985);
Haynes Intern., Inc. v. Jessop Steel Co., 8 F.3d 1573 (Fed. Cir. 1993); In re Becket,
88 F.2d 684 (C.C.P.A. 1937). Here, the *227 Patent describes no criticality or
unexpected results for the claimed ranges compared to Takagi’s similar values. A
POSITA would not expect any qualitative difference in layer properties between a
53% Al layer and a 51.9% Al layer, or between a 2% Si layer and a 2.5% Si layer.
EX-1003, 99.

Moreover, a POSITA would have been motivated to experiment with
various Al%, Fe%, and Si% to arrive at the claimed compositions. EX-1003, 100.
First, a POSITA would have understood that the concentrations of components in a
layer would be relevant for determining properties of that layer. EX-1003, 100.
Takagi describes both Fe% and Al% as result-effective, noting specifically Fe%’s
relationship to hardness and Al%’s relationship to corrosion resistance. EX-1016,
[0020]-[0021]; EX-1003, 100. Takagi also describes the physical mechanism
behind layer formation and how “the diffusion quantity of Fe [can be] varied”

(which corresponds to control of Al%, Fe%, and Si%) “by controlling the raised
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temperature of the heating and the holding time at the raised temperature.” EX-
1016, [0019]; EX-1003, 100. This emphasis on layer composition as a tunable
parameter is corroborated by (i) Maki’s disclosure that Al% at least partially
determines corrosion resistance, (ii) WO02/103073’s disclosure that Si% and Al%
modulate layer hardness, workability, weldability, and/or corrosion resistance, and
(iii) the Laurent Presentation’s measurements of layer composition within a hot-
stamped coating. EX-1034, [0012]; EX-1035, 25:21-28, 29:3-7, 31:6-12; EX-1056,
7; EX-1003, 100. By varying parameters noted by Takagi and Cornette (e.g.,
heating rate, heating temperature, holding time, etc.), it would have been obvious
to arrive at the claimed compositions with routine experimentation of result-
effective variables. EX-1003, 100.

Also, “[t]he above differences in Al%, Fe%, and Si% (e.g., the difference
between 51.9% and 53%) would have been within manufacturing tolerances and
measurement accuracy for a micron-scale layer in a thin, multi-layer coating.
Layers would never be perfectly uniform, and the composition of the layer would
be expected to vary from part-to-part and within a given part.” EX-1003, 101.

16. Claim 20

In Takagi’s Table 1, the Inter 3 layers of Nos. 1 and 4 have compositions of
62.0% Fe, 31.6% Al, 5.7% Si, and 63.1% Fe, 30.4% Al, 5.3% Si, respectively,

values within the claimed range. EX-1003, 103.
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17. Claim 21

In Takagi’s Table 1, the Outer layers of Nos. 1, 4, and 5 have compositions
of 44.5% Fe, 54.8% Al, 0.8% Si; 49.8% Fe, 47.4% Al, 2.2% Si; and 38.4% Fe,
54.5% Al, 6.8% Si, respectively. All No. 1 values are within the recited ranges.
The No. 4 values deviate from the recited ranges by 2.8%, 5.6%, and 0.2% for
Fe%, Al%, and Si%, respectively. For No. 5, the Al% is within the claimed range,
while the Fe% differs by 0.6% and the Si% differs by 4.8%. Absent evidence of
criticality or unexpected results, these values render obvious the claimed ranges as
discussed for claim 19. EX-1003, 104.

18. Claims 22-23
See claims 19-20. EX-1003, 105.

19. Claims 24-25

Takagi-Cornette describes mechanical strengths more than 1500 MPa. EX-
1003, 106. It would have been obvious to use Cornette’s USIBOR 1500 steel
because it provides “excellent mechanical properties of the material after the press
hardening process with good corrosion protection.” EX-1014, 9; EX-1003, 106. It
would also have been obvious to use, or optimize based on, Cornette’s hot-
stamping thermal parameters, such as “austenitization at 900°C during 5 minutes
and cooling in the die.” EX-1014, 10; EX-1003, 106. The POSITA would also

have been guided by Takagi’s disclosure that high strength is provided when the
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hold temperature is at least 900 °C and that strength can be “enhance[d]” using
certain cooling rates and temperatures at the start of forming (stamping). EX-1016,
[0026]-[0028].

By optimization of these parameters within the general conditions of the art,
it would have been obvious to arrive at Cornette’s mechanical strength of 1510
MPa, which is “typical.” EX-1014, 10; EX-1003, 107. Indeed, a POSITA would
have understood that the name of Cornette’s “USIBOR 1500 steel derives from
the tensile strengths of 1500 MPa or higher achievable using the steel. EX-1003,
107.

IV. GROUND 1B: Claims 16-17 are obvious over Takagi, Cornette,
and Laurent

A. Laurent

Laurent describes “steel sheet[s]” having compositions that “ensur[e] a very
high mechanical resistance after thermal treatment.” EX-1023, 1:47-62; EX-1003,
108. Laurent discusses elemental components of the steel and how those
components improve performance. EX-1023, 4:18-33. Laurent’s components
“allow hardening in the stampers” and the “mechanical characteristics [] of the
sheet [] allow [] a deep stamping.” Id., 2:50, 4:30. This indicates that the steels of
Laurent are well-suited for hot-stamping processes. EX-1003, 108.

B.  Takagi-Cornette-Laurent Combination

It would have been obvious to use the steel compositions of Laurent as the
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base steel when applying Takagi-Cornette. EX-1003, 109. While Takagi discloses
characteristics of a “[b]ase material” including a “steel sheet,” Takagi does not
disclose elemental concentrations. EX-1016, [0046]; EX-1003, 109. Thus, as a
potential alternative to Cornette, a POSITA would have looked to Laurent for base
steel compositions. EX-1003, 109. A POSITA would have been motivated by
Laurent’s discussion of advantages of such a steel, including advantages of the
elements and concentrations that “make[] it possible to obtain high mechanical
characteristics which may exceed 1500 MPa for mechanical resistance.” EX-1023,
2:46-50; EX-1003, 109. For example, “[c]hromium, manganese, boron, and
carbon” concentrations are used “for their effect on hardenability” and the
disclosed concentrations are “optimized from the point of view of weldability.”
EX-1023, 4:19-33; EX-1003, 109. A POSITA would have had a reasonable
expectation of success in using Laurent’s base steel, given that Laurent discloses
the steel in the specific context of hot-stamping (“stamping” and “hot-shaping”),
the method applied by Takagi and Cornette. EX-1023, 2:46-61; EX-1003, 109.
Use of Laurent’s steel instead of Cornette’s would have constituted “mere
substitution of one element [Laurent’s steel] for another [Cornette’s USIBOR 1500
steel] known in the field.” KSR International Co. v. Teleflex Inc., 550 U.S. 398,
416 (2007); EX-1003, 110. Indeed, Cornette’s steel (USIBOR 1500) and Laurent’s

steel have similar compositions, such that the substitution of one for the other
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would have constituted only a minor modification. EX-1014, 9; EX-1023, 1:66-
2:10; EX-1003, 110.

C. Analysis of Claims 16-17

The “preferabl[e]” steel “composition by weight” of Laurent satisfies or
renders obvious claims 16-17. EX-1023, 1:66-2:10; EX-1003, 111. It would have
been obvious to optimize compositions within Laurent’s ranges, to arrive at values
within the ranges of claims 16-17. EX-1003, 111. A recited range overlapping with
or lying inside a range disclosed by the prior art is obvious, absent countervailing
evidence such as unexpected results, which have not been alleged or evidenced
here. In re Wertheim, 541 F.2d 257; In re Geisler, 116 F.3d 1465, 1469-71; In re
Bergen, 120 F.2d 329, 332.

V. GROUND 1C: Claim 15 is obvious over Takagi, Cornette, and
Vaissiere

A. Vaissiere

Vaissiere describes “development of the pre-coated boron steel associated
with the hot stamping.” EX-1021, 3; EX-1003, 112. To obtain an “increase of the
mechanical properties,” Vaissiere describes that “[t]he critical [minimum)]
quenching speed enabling a completely martensitic structure [] is 27°C/s.” Id., 3,
6.

B.  Takagi-Cornette-Vaissiere Combination and Analysis of
Claim 15
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It would have been obvious to apply Vaissiere’s teachings to Takagi-
Cornette to obtain a “fully martensitic” structure. EX-1003, 113. Vaissiere
describes that “pre-coated USIBOR 1500, optimized for the stability of its
quenchability, is transformed, at the end of forming, into pure martensite thus
giving very high mechanical characteristics to then [sic] finished part.” EX-1021,
9. A POSITA would have been motivated to obtain these high mechanical
characteristics by using Vaissiere’s pre-coated USIBOR 1500 steel (in agreement
with Cornette) and by using Vaissiere’s thermal parameters as providing the “pure
martensite.” EX-1003, 113.

Specifically, it would have been obvious to follow Vaissiere’s teaching that
“[t]he critical quenching speed enabling a completely martensitic structure,
under these conditions, is 27°C/s.” EX-1021, 6. That is, a POSITA would have
found it obvious to use the known technique of cooling with at least this quenching
speed, to improve the similar Takagi-Cornette parts and obtain the predictable
result of a “completely martensitic structure” with “high mechanical
characteristics.” EX-1021, 9; EX-1003, 114. Notably, this quenching speed is
within Takagi’s range (at least 20°C/sec) that provides a martensitic structure, such
that the combination with Vaissiere would have constituted only optimization
within the range already taught by Takagi. EX-1016, [0028]; EX-1003, 114. A

POSITA would have tried increasing the cooling rate if the microstructure obtained
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after quenching in the die were not fully martensitic, based on the recognition that
cooling rate is a key parameter for obtaining martensite. EX-1003, 114.

From this obvious optimization, a POSITA would have arrived at the
“completely martensitic structure,” “pure martensite,” and “totally martensitic
structure” of Vaissiere. EX-1021, 5-6, 9; EX-1003, 115.

VI. GROUND 1D: Claims 1-11 and 15-25 are obvious over Takagi
and GMW14400

A. GMW14400

GMW14400 is a material specification published by General Motors and
designed to inform steel makers of the requirements of steel used in GM vehicles.
EX-1003, 116. The specification “covers the requirements for low carbon, heat-
treatable boron steel used in the manufacture of structural parts requiring heat
treatments to achieve high strength.” EX-1026, 1. “Part sections [] supplied under
this standard shall be made by austenitizing a pre cut blank, hot stamping the
heated blank and rapid cooling (quenching) the stamped part in the die or via water
quenching.” I1d.

GMW14400 requires a “20 to 33” um Al-Si pre-coating “[p]rior to hot-
stamping” where coating thickness “[f]ollowing hot-stamping” is “>35" um. EX-
1026, 7. EX-1003, 117. GMW14400 also requires a certain chemical composition

of the base steel. Id., 2.
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B. Takagi-GMW14400 Combination
GMW 14400 substitutes for Cornette, as applied in Grounds 1A-1C, to teach

and motivate a coating thickness “>35” um. EX-1026, 7; EX-1003, 118.
GMW14400’s coating thickness “>35" um is achieved by using a pre-coating
thickness (“[p]rior to hot-stamping”) of “20 to 33 um, a range that overlaps with
Takagi’s pre-coating thickness range of 10-20 um. EX-1016, [0035]; EX-1026, 7;
EX-1003, 118. Thus, GMW14400 evidences Takagi’s teaching of coating
thicknesses greater than 30 um. EX-1003, 118.

Further, GMW14400 demonstrates market motivation/demand to achieve
such a thickness, as steel researchers and manufacturers would have been
motivated to conform to General Motors’ requirements. EX-1003, 119.
Accordingly, to the extent Takagi fails to explicitly teach a coating thickness
greater than 30 um, it would have been obvious to modify Takagi to have such a
thickness, based on GMW14400. EX-1003, 119. It would have been obvious to
experiment with pre-coating thicknesses in GMW14400’s range of “20 to 33” um,
with this range representing only a small to moderate increase in pre-coating
thickness compared to Takagi’s 20 um. EX-1016, [0035]; EX-1026, 7; EX-1003,
119. See 8111.C for discussion of the well-established/predictable link between pre-
coating thickness and coating thickness. In view of GMW14400, a POSITA would

have had a reasonable expectation of success in achieving coating thicknesses
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greater than 30 pm, e.g., the “>35” um coating thicknesses disclosed by
GMW14400. EX-1003, 119.

C. Analysis of Claims
1. Claims 1, 3, 7, 15, 18-23

See Ground 1A, with GMW14400’s evidence of coating thicknesses greater
than 30 pm, and GMW 14400’s motivation and teachings on how to obtain coating
thicknesses greater than 30 um, substituted for Cornette’s. EX-1003, 120.

2. Claim 2

See claim 2 for Ground 1A. Takagi’s teaching of a thickness range abutting
that of claim 2 renders obvious the claimed range. EX-1003, 121.

3. Claims 4-5

A POSITA forming a coating with about 35 um thickness (to satisfy
GMW14400) and an Inner layer with thickness “greater than or equal to 50% of a
thickness of the” coating (as taught by Takagi), would obtain a layer (a) with a
thickness of 17.5 um. EX-1016, [0005]; EX-1026, 7; EX-1003, 122. Both 17 pm
and 15 um are obvious in view of 17.5 um based on routine optimization of the
layer thickness (recognized by Takagi as result-effective). EX-1016, [0017]; EX-
1003, 122. The differences between 17.5 pm and 17 or 15 um are less than the
location-to-location variation observed for the innermost layer in various

documents illustrating a multilayer coating. EX-1014, FIG. 22; EX-1055, FIG. 12;
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EX-1005, FIG. 5; EX-1019, FIG. 4; EX-1003, 122. Thus, even a layer with a
nominal “thickness” of 17.5 um would be expected to have thicknesses of 15 or 17
pUm at one or more positions. EX-1003, 122.

4. Claim 6

It would have been obvious to optimize the coating thickness within the
“>35” um range disclosed by GMW14400, thereby arriving at a 40 um thickness.
EX-1026, 7; EX-1003, 123. It would also have been obvious to have a
corresponding layer (a) thickness of 20 um based on Takagi, in comparison to
which the “17 pm or less” range of claim 4 (from which claim 6 depends) is
obvious routine optimization. EX-1003, 123.

5. Claims 8-11

See claims 8-11 for Ground 1A. Takagi’s Inner layer with thickness “greater
than or equal to 50% of a thickness of the” coating, corresponds to a layer (a)
satisfying claims 8-11. EX-1016, [0005]; EX-1003, 124.

6. Claims 16-17

GMW14400’s steel compositions satisfy or overlap all composition ranges

in claims 16-17, rendering obvious those compositions. EX-1026, 2;°> EX-1003,

> A POSITA would have understood that “0.010 max. %” nitrogen in GMW14400

is an “impurit[y] inherent in processing.” EX-1003, 126.
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124. It would have been obvious to use these steel compositions to satisfy General
Motors’ requirements. EX-1003, 125. GMW1440’s lack of a Ti% range would
have suggested that Ti would be present in small quantities if at all, satisfying a
steel with Ti% of less than 0.1%. EX-1003, 127.

7. Claims 24-25

GMW14400’s “Hot-Stamped Product Mechanical Requirements” dictate a
“Tensile Strength” in a range from 1300 to 1700 MPa. EX-1026, 6. It would have
been obvious for a POSITA to obtain these strengths to satisfy these requirements.
A POSITA would have had a reasonable expectation of success in achieving these
strengths based on Takagi’s guidance with respect to forming high-strength steels.
EX-1016, [0026]-[0028]. EX-1003, 128.

VII. GROUND 1E: Claims 16-17 are obvious over Takagi,
GMW14400, and Laurent

A.  Takagi-GMW14400-Laurent Combination

For reasons discussed in §1V.B for the Takagi-Cornette-Laurent
combination, it would have been obvious to try using Laurent’s base steel when
applying Takagi and GMW14400. EX-1003, 129. Notably, Laurent’s compositions
are similar to those of GMW14400, such that this substitution would have been
only a minor modification. EX-1026, 2; EX-1023, 1:66-2:10; EX-1003, 129.

B.  Analysis of Claims

See 81V.C. Laurent’s compositions satisfy or render obvious claims 16-17.
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EX-1023, 1:66-2:10; EX-1003, 130.

VIII. GROUND 1F: Claim 15 is obvious over Takagi, GMW14400, and
Vaissiere

A.  Takagi-GMW14400-Vaissiere Combination and Analysis of
claim 15

See 8V.A for the Takagi-Cornette-Vaissiere combination. From Takagi’s
teaching of the desirability of martensitic steel and Vaissiere’s teaching of the
desirability of “pure martensite” to obtain “very high mechanical characteristics,”
it would have been obvious to apply Vaissiere’s “critical quenching speed” to
obtain a completely martensitic structure. EX-1016, [0028]; EX-1021, 6, 9; EX-
1003, 131.

IX. GROUND 2A: Claims 1-2, 4-15, and 18-25 are obvious over
Suehiro and Cornette

A.  Suehiro

Suehiro is directed to “forming methods including mold quenching, hot
forming, hot stamping, and hot pressing ... to obtain parts with a strength of about
1500 MPa.” EX-1055, [02];% EX-1003, 132. Suehiro outlines the hot forming

method that was “already in practical use.” EX-1055, [3]; EX-1003, 133. Referring

6 EX-1053, the English document corresponding to EX-1054, is substantially the
same as the translation (EX-1055) and provides the same support for the arguments

in this Petition. Parallel citation to the English document is omitted for brevity.
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to FIG. 1 (reproduced below), the method starts with “heat[ing]” “steel sheets” “to
a temperature in the austenite range [such as] 850°C or higher,” and then “the steel
sheet is taken out of the furnace and transported to a press machine, where it is
pressed with a mold at room temperature and quenched at the same time.” EX-

1055, [03].

. ’
o |

Sample i

/ / _ | )
/ o .
/ Furnace machine ! E : >
1

/
£
_)-

......

Heating above A 4 Pressing and Formed part with
quenching by die tesile strength over
than 1,500MPa

Fig. 1 Schematic illustration of hot forming process

Suehiro FIG. 1

Similar to the 227 Patent, Suehiro shows an example of an Fe-Al-Si alloy
layer structure of the steel sheet product after hot forming. EX-1055, [14]-[15],
FIGS. 12-13; EX-1003, 135. FIG. 12 shows a total coating thickness of about 22

um. EX-1003, 135.7

" This Petition uses figures from EX-1053, which are higher-quality than, but oth-

erwise identical to, the corresponding figures of the translated document EX-1055.
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20um

Fig. 12 Sectional optical micrograph showing plating layer structure
after heated at 950°C for 30 s

Suehiro FIG. 12
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Fig. 13 Change of Fe, Al, and Si concentrations in thickness direction
of sample corresponding to Fig. 12

Suehiro FIG. 13

B. Suehiro-Cornette Combination

In view of Cornette, a POSITA would have been motivated and found it
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obvious to adjust the coating thickness of Suehiro to be greater than 30 pum, for
reasons discussed in §I11.C. EX-1003, 136. A POSITA would have been motivated
to increase the coating thickness, compared to Suehiro’s coating thickness of about
22 um, to achieve “typical” thickness of “about 40 um” that Cornette describes is
associated with “the best compromise between corrosion protection and
weldability.” EX-1014, 9; EX-1003, 136.

As discussed in 8111.C, the prior art is replete with recognition of coating
thickness as a result-effective variable, which would have caused a POSITA to try
varying the coating thickness, including pursuing thicker coatings. EX-1003, 137.
With this objective, a POSITA would have identified Cornette as a reference that
teaches thicker coatings, such as “about 40 um” or 32.3 um. EX-1014, FIG. 22;
EX-1003, 137. Based on Cornette, a POSITA would have found it obvious to try
modifying Suehiro’s processes based on Cornette’s process parameters and
conditions in order to obtain such a coating, e.g., by trying Cornette’s “25 um” pre-
coating thickness and/or by trying/experimenting based on Cornette’s parameters.
EX-1014, 9, FIG. 21; EX-1003, 137.

A POSITA would have had confidence that these modifications would be
successful, because the processes disclosed in Suehiro and Cornette are consistent
with one another, such as use of the same precoated steel (e.g., both using

USIBOR 1500 steel) and similar heating temperatures and times (e.g., “[h]eating

61



Attorney Docket No. 58281-0003IP2
IPR of U.S. Patent No. 11,326,227

5-10 min. 880-950 °C” in Cornette and “850 °C or higher” or 950 °C for 2.5-7
mins in Suehiro with a 0.5 min or 3 min holding time (“180s” in FIG. 4)). EX-
1021, 9, FIG. 21; EX-1055, [14]-[16]; EX-1003, 138. Thus, modification of
Suehiro based on Cornette would have constituted only a minor modification. EX-
1003, 138. As noted in 8111.C, a POSITA would have also been aware of a direct
correlation between pre-coating thickness and coating thickness. EX-1025, 5:17-
20; EX-1003, 31, 138. Further, Suehiro and Cornette together identify the key
parameters of interest for adjusting coating characteristics, including “[h]eating
rate,” “[h]olding time,” pre-coating thickness, and temperature, with similar values
to those disclosed by the *227 Patent and by other references. EX-1055, FIG. 3;
EX-1014, 9; EX-1003, 138. See 8llI.C.

Therefore, adjustments to achieve a thicker coating, such as Cornette’s
thicknesses, would have been within the skill of POSITA and would have been
achievable with a reasonable expectation of success. EX-1003, 138. The
modifications to Suehiro would have entailed nothing more than applying
Cornette’s known techniques and parameters to Suehiro to obtain a predictable
result. EX-1003, 138.

For reasons discussed in 8111.C for Takagi-Cornette, it would have been
obvious, and within the skill of a POSITA, in modifying Suehiro’s coating based

on Cornette, to arrive at layer characteristics (e.g., layer thickness and/or
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morphology) matching, or similar to, those shown in Cornette FIG. 22. EX-1003,
139-140. From routine experimentation and optimization, it would have been
obvious to arrive at Suehiro’s layers (1)-(5) with thicknesses and/or morphologies
of Cornette’s corresponding layers, as shown below. EX-1003, 139. Layers (4)-(5),
as depicted in Suehiro FIG. 12, appear as one layer with a shading gradient, such
that these layers together can be mapped to Cornette’s innermost layer, which

exhibits a similar shading gradient. EX-1003, 1309.

2 01 1999

IMAGE 99123-B

x1000 20pm — 10KV 10mm
#1401 ALUSI TTH /3C SOLLAC - CRPC

Cornette FIG. 22

C. Analysis of Claims
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1. Claim 1

[1pre]:

As discussed in 8111.D.1, this preamble is non-limiting.

Further, Suehiro’s “hot stamp[ed],” “quench[ed]” “steel sheets” formed from
“coated” steel are “hot stamped coated steel product[s]” or “hot stamped coated
steel stamped blanks.” EX-1055, [02], Title; EX-1003, 142.

[1a]:

Suehiro’s “hot stamp[ed],” “quench[ed]” “steel sheets” are “strips of base
steel having a first side and a second side.” EX-1055, [02]; EX-1003, 142. Suehiro

illustrates blanks having first sides and second sides, as shown in FIG. 1 below.

EX-1003, 143.
Strip of hot-stamped
Base steel blank, steel with coating
including pre-coating . \  First side
Sample i T K/
/ / D Press‘ EDescqllil:lg @
Furnace machine E E >
""" Second side
Heating above A 4 Pressing and Formed part with
quenching by die tesile strength over
than 1,500MPa
Fig. 1 Schematic illustration of hot forming process
Suehiro FIG. 1
[1b]:

Suehiro’s “layered alloy phase” “after holding at 950°C for 0.5 min” is a
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“coating on at least one of said first side of said strip of base steel and said second

side of said strip of base steel.” EX-1055, [15]; EX-1003, 144.

[1c]:

Suehiro’s “layered alloy phase” “results from interdiffusion between said
base steel and an aluminum or aluminum alloy pre-coating.” EX-1055, [15]; EX-
1003, 145. Suehiro’s alloy layer structure derives from “an aluminum plating
containing 10% Si” and, as the steel sheets are heated, “Al diffuses.” EX-1055,
[14]-[16]; EX-1003, 146.

[1d]-[1h]:

Suehiro’s “layered alloy phase ” includes, proceeding from the base steel
outwards, (a) Interdiffusion layer, (b) Intermediate layer, (c) Intermetallic layer,
and (d) Superficial layer. EX-1055, [15]; EX-1003, 147. Suehiro describes that this
“alloy phase consists of five layers.” EX-1055, [15]. These five layers are labeled
by Suehiro in FIG. 13. EX-1003, 147. At least four layers are also visible in FIG.
12, based on their different shadings. EX-1003, 147. The innermost visually-
defined layer has a shading gradient that suggests it encompasses layers (4) and (5)
together, with layer (4) less visually distinct. EX-1003, 147. As a result, and
consistent with an example in the *227 Patent (8111.D.1), Suehiro’s layer (4) would
be understood as forming a sub-layer of an overall layer composed of both layers

(4) and (5). EX-1003, 147,
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Of the layers:

Layer (5) (alternatively, layers (4) and (5) together) teaches layer (a)
(“Interdiffusion layer”). As shown in FIG. 12, layer (5) is arranged
directly on the underlying steel. EX-1003, 148.

e Layer (3) teaches layer (b) (“Intermediate layer”). Id.

e Layer (2) teaches layer (¢) (“Intermetallic layer”). Id.

e Layer (1) teaches layer (d) (“Superficial layer”). Id.

Layer (1) in FIG. 13— ¥
Layer (2) in FIG. 13 —— e :
Layer 3)inFIG. 13— . ® &  ® &%
Layer (4)+(5) in FIG. 13 s

. ¥ -id e (d) Superficial layer
<— (c) Intermetallic layer
A ~ (b) Intermediate layer

_ (a) Interdiffusion layer

Coating

Strip of base steel

20um

Fig. 12 Sectional optical micrograph showing plating layer structure
after heated at 950°C for 30 s

Suehiro FIG. 12
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(b) Intermediate layer

(c) Intermetallic layer (a) Inte;diffusion layer

. AN .
(d) Superficial layer-.___ \; [ Strip of base steel
: A A
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-r Y \
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Fig. 13 Change of Fe, Al, and Si concentrations in thickness direction
of sample corresponding to Fig. 12

Suehiro FIG. 13

[1i]:

Layers (a)-(d) in Suchiro’s coatings have different mean compositions from
one another. EX-1003, 149. The datapoints within each layer in FIG. 13 can be
averaged with one another to obtain values indicative of mean elemental
compositions. Id. The obtained compositions differ from one another. For example,
the averaged values indicative of mean iron composition are 91.9% for layer (5) or
84.6% for layers (4)+(5) (Interdiffusion), 51.1% for layer (3) (Intermediate), 57.4%
for layer (2) (Intermetallic), and 50.2% for layer (1) (Superficial). EX-1055, FIG.

13; EX-1003, 149-150.
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(b) Intermediate layer

(c) Intermetallic layer (a) In?e}"ditfusion layer
(d) Superficial layer-_ \
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LHﬂJ ------ )
Average values o
of Fe% 502/0/10/ \/ 91.9%
datapoints: 57 4% 84.6%

Suehiro FIG. 13

[1i]:

As discussed above (§81X.B), in view of Cornette, it would have been
obvious for Suehiro’s coating to be modified to have a thickness greater than 30
pum. EX-1003, 151. It would have been obvious to arrive at a modified coating
having a thickness such as Cornette’s “typically about 40 um” or the

approximately 32.3 um thickness shown in Cornette FIG. 22. EX-1003, 151.
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x1000 20pm 10KV 10Omm
#1401 ALUSI TTH /3C SOoLLAC — CRPC

Cornette FIG. 22

2. Claim 2

FIG. 13 illustrates that Suehiro’s layer (5) (corresponding to layer (a)) has a
thickness of 6.2 um in comparison to a total coating thickness of 22.2 um,
significantly less than half the total thickness. EX-1003, 152. It would have been
obvious to arrive at layer (5) that also has a thickness less than half the coating
thickness, when the coating thickness is increased to greater than 30 um as taught
by Cornette. EX-1003, 152. From Suehiro’s and Takagi’s discussion of the
diffusion/alloying process, and as Dr. Miles explains, it would have been within
the skill of a POSITA to retain proportional layer thicknesses at least similar to

those disclosed by Suehiro, when increasing the coating thickness. EX-1003, 152-
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155. A POSITA would have been motivated to optimize layer thickness based on
the art’s teaching of layer thickness as an important variable. See EX-1016, [0017]
For the modification of Suehiro’s coating to have layer thicknesses as shown
in Cornette FIG. 22, the innermost layer satisfies claim 2. EX-1003, 156. As shown
in FIG. 22, the innermost layer (corresponding to layer (a)) has a measured
thickness of 12.4 um in comparison to a coating thickness of 32.3 pum, satisfying

this claim.

e 10KV 10mm
#1401 ALUSI TTH /3C SOLLAC — CRPC

x1000 20 pn

Cornette FIG. 22

3. Claims 4-5

As discussed for claim 2, Suehiro FIG. 13 illustrates that Suehiro’s layer (5)

(layer (a)) has a thickness of 6.2 um in comparison to a total coating thickness of
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22.2 um. EX-1003, 157. Applying this thickness proportion to Cornette’s 32.3 pm
coating results in a layer (a) thickness of 9 um in the Suehiro coating modified to
have Cornette’s coating thickness, satisfying claims 4-5. EX-1003, 157. It would
have been obvious, as a matter of routine experimentation and optimization of a
result-effective variable, to achieve this or a similar thickness for layer (a) in the
modified coating. EX-1003, 157.

For the modification of Suehiro’s coating to have layer thicknesses as shown
in Cornette FIG. 22, the innermost layer has a measured thickness of 12.4 um,
satisfying claims 4-5. EX-1003, 158. See claim 2.

4. Claim 6

As discussed in 81X.B, it would have been obvious to modify Suehiro’s
coating to have Cornette’s thicknesses, e.g., “about 40 um,” satisfying claim 6.
EX-1014, 9; EX-1003, 159. In that case, layer (a), with proportion thickness to that
disclosed in Suehiro, would have a thickness of 11.7 um, also satisfying claim 4.
EX-1003, 159.

Further, for the modification of Suehiro’s coating to have layer thicknesses
as shown in Cornette FIG. 22, the imaged coating has a thickness of 40 um. EX-
1014, FIG. 22; EX-1003, 160. See claim 6 for Ground 1A (8111.D.6).

5. Claim7

As discussed for [1j], the averaged values of the datapoints within each layer
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in Suehiro FIG. 13 are indicative of mean compositions. EX-1003, 161. This
calculation provides values of first through fourth mean iron compositions of
91.9% for layer (5) or 84.6% for layers (4)+(5); 51.1% for layer (3); 57.4% for
layer (2); and 50.2% for layer (1). EX-1055, FIG. 13; EX-1003, 161. This

combination of values satisfies claim 7.

(b) Intermediate layer
(c) Intermetallic layer (a) Inge‘rdiffusjon layer

(d) Superficial layer-___
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6. Claim 8

As shown below, layer (a) in Suehiro’s coating is the thickest layer, with a
thickness of 6.2 um or 10.5 um, in comparison to layers (b)-(d) with measured
thicknesses of 2.9 um, 4.8 um, and 4.0 um, respectively. EX-1055, FIG. 13; EX-
1003, 162. It would have been obvious to form the Suehiro coating, modified to

have a thickness greater than 30 um as taught by Cornette, with the same or similar
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relative layer thicknesses, thereby satisfying claim 8. EX-1003, 162. These relative
layer thicknesses, which constitute merely the retention of Suehiro’s relative layer
thicknesses while making the overall coating thicker, would have been obvious as
a matter of routine experimentation and optimization of a result-effective variable.
EX-1003, 153-155, 162. See, Takagi’s extensive discussion of how heating
parameters can be tuned to make the inner layer thicker relative to other layers.

EX-1016, [0016]-[0021]; EX-1003, 162.
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Further, for the modification of Suehiro’s coating to have layer thicknesses
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as shown in Cornette FIG. 22, the inner layer (layer (a)) has a thickness of 14.5
pum, compared to 5.5 pm, 3.4 um, and 6.1 um for layers (b)-(d). EX-1014, FIG. 22;

EX-1003, 163.

x1000 20pm 10KV 10mm
#1401 ALUSI TTH /3C SOLLAC — CRPC

7. Claims 9-11

See claim 8. Both modification of Suehiro’s layers to have the same or
similar relative thickness in a modified coating as taught by Cornette, and

modification of Suehiro’s layers to have thicknesses as shown in Cornette FIG. 22,

satisfy claims 9-11. EX-1003, 164.
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8. Claims 12-14

See claim 8. Both modification of Suehiro’s layers to have the same or
similar relative thickness in a modified coating as taught by Cornette (where layers
(4)+(5) are together applied as layer (a)), and modification of Suehiro’s layers to
have thicknesses as shown in Cornette FIG. 22, satisfy claims 12-14. EX-1003,
165

9. Claim 15

Suehiro-Cornette teaches a fully martensitic product. EX-1003, 166. Suehiro
describes that “strength is secured in the martensitic phase by quenching”® and that
the “steel sheet 1s used in a microstructure consisting mainly of the martensitic
phase as quenched.” EX-1055, [10]. It would have been obvious to “secure” the
strength by obtaining a fully martensitic structure. EX-1003, 166. See claim 15 in
Ground 1A for discussion on the obviousness of a change in degree from “mainly”
martensitic to “fully martensitic.” EX-1003, 166.

A POSITA would have had a reasonable expectation of success in achieving
a fully martensitic product. EX-1003, 167-168. Suehiro discloses that “a part with

uniform strength can be obtained if a cooling rate of 30°C/s or higher is ensured”

8 In the corresponding English document, “strength is enhanced through formation

of martensite by quenching.” EX-1053, 3.
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and the “critical cooling rate was around 20 to 30°C/s” to “avoid transformation to
ferrite, pearlite, and bainite during cooling.” EX-1055, [07], [21]. These cooling
rates agree with the “more than 30.degree.C./s” disclosed by the *227 Patent. EX-
1001, 7:42-45; EX-1003, 167.

10. Claim 18

Suehiro’s layer (5), or (4)+(5), which correspond to “Interdiffusion layer,”
teach the recited composition. EX-1003, 169. For the measurement position
indicated in annotated FIG. 13 below, Suehiro’s layer (5) has a “mass%”
composition (equivalent to a composition “by weight”) of 90.2% Fe, 6.8% Al, and
2.1% Si, values within the claimed ranges. EX-1003, 169. These values, and the
other sets of Fe, Al, and Si concentration disclosed by Suehiro, sum to less than
100%, indicating that these are concentrations “based on total weight.” EX-1003,

169.
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As another measurement of Suehiro’s coating, the measured compositions
within each layer can be averaged. EX-1003, 170. Performing this analysis gives a
composition of 91.9% Fe, 5.6% Al, 1.5% Si for layer (5), or a composition of
84.6% Fe, 11.7% Al, 2.5% Si for layers (4) and (5) together. EX-1055, FIG. 13;
EX-1003, 170. The layer (5) values are within the claimed range, while the layers
(4)+(5) composition has Fe% deviating from the claimed range by 1.4% and Al%
deviating from the claimed range by 1.7%. EX-1003, 170. These values, which are
close to the claimed range, render obvious the claimed range for reasons discussed

for claim 19 in 8111.D.15 (Ground 1A), e.g., in the absence of any alleged
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criticality, unexpected results, or qualitative difference in properties. EX-1003,

170.
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11. Claim 19

Suehiro’s layer (3), which corresponds to “Intermediate layer,” teaches the
recited composition. EX-1003, 171. For the two measurement positions indicated
in annotated FIG. 13 below, Suehiro’s layer (3) has a composition of 46.3% Fe
(within range), 52.7% Al (0.3% deviation), 0.1% Si (within range), or 48% Fe (1%
deviation), 50.8% Al (2.2% deviation), 0.6% Si (within range). EX-1003, 171.

These values satisfy or render obvious the ranges of claim 19 for reasons in
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8I11.D.7. EX-1003, 171.
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The average of the measured compositions within layer (3) is 51.1% Fe
(deviation of 4.1%), 46.5% Al (deviation of 6.5%), 1.3% Si (within range). EX-
1003, 172. These values satisfy or render obvious the ranges of claim 19 for

reasons in 8111.D.15. EX-1003, 172.
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12. Claim 20

Suehiro’s layer (2), which corresponds to the “Intermetallic layer,” teaches
the recited composition. EX-1003, 173. For the two measurement positions
indicated in annotated FIG. 13 below, Suehiro’s layer (2) has a composition of
61% Fe (1% deviation), 31.5% Al (within range), 5.8% Si (within range), or 60%
Fe (2% deviation), 32.8% Al (within range), 5.9% Si (within range). EX-1003,
173. These values satisfy or render obvious the ranges of claim 20 for reasons in

8111.D.15. EX-1003, 173.
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The average of the measured compositions within layer (2) is 57.4% Fe
(4.6% deviation), 37.3% Al (3.3% deviation), 4% Si (within range). EX-1003, 174.
These values satisfy or render obvious the ranges of claim 20 for reasons in

8111.D.15. EX-1003, 174.
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13. Claim 21

Suehiro’s layer (1), which corresponds to “superficial layer,” teaches the
recited composition. EX-1003, 175. For the two measurement positions indicated
in annotated FIG. 13 below, Suehiro’s layer (1) has a composition of 44.3% Fe
(within range), 53.9% Al (within range), 0.8% Si (within range), or 45.3% Fe
(within range), 52.2% Al (0.8% deviation), 0.9% Si (within range). EX-1003, 175.
These values satisfy or render obvious the ranges of claim 21 for reasons in
8111.D.15. EX-1003, 175. For the thickness element of this claim, see claim 2

above.
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The average of the measured compositions within layer (1) is 50.2% Fe
(3.2% deviation), 45.4% Al (7.6% deviation), 3.3% Si (1.3% deviation). EX-1003,
176. These values render obvious the ranges of claim 21 for reasons in §111.D.15.

EX-1003, 176.
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14. Claims 22-23
See claims 19-20. EX-1003, 177.

15. Claims 24-25

Suehiro and Cornette each disclose mechanical strengths more than 1500
MPa. EX-1003, 178. Suchiro describes that “strength of 1,500 MPa or more is
obtained after quenching in a mold,” that “forming methods including mold
quenching, hot forming, hot stamping, and hot pressing have been used to obtain
parts with a strength of about 1500 MPa,” and that “after quenching in the mold,
the strength is over 1500 MPa.” EX-1055, [01]-[02], [06]; EX-1003, 178. Suehiro

also discloses a specific value of “1530 MPa.” EX-1055, [21].
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See 8111.D.19 (Ground 1A) for discussion of Cornette’s description of
mechanical strengths > 1500 MPa and discussion of the strength of the USIBOR
1500 steel disclosed by Suehiro and Cornette. EX-1055, [02]; EX-1014, 10; EX-
1003, 179.

X. GROUND 2B: Claim 3 is obvious over Suehiro, Cornette, and
Takagi

A.  Suehiro-Cornette-Takagi Combination and Analysis of
Claim 3

Although Suehiro provides compositions for layers (1)-(5), Suehiro does not
provide layer-specific hardness values. EX-1003, 180.

However, a POSITA has an “expectation that compounds similar in structure
will have similar properties.” In re Payne, 606 F.2d 303, 313. With the addition of
“similar thermal histories,” this expectation would have accorded with widely-
understood principles of steel metallurgy. EX-1003, 180. The compositions of
Suehiro’s layers and the corresponding layers of Takagi are similar, and the
thermal histories of the coatings, too, are similar. EX-1003, 180-182. Thus, a
POSITA would have expected Suehiro’s layers to have hardnesses similar to those
of Takagi. EX-1003, 183.

Starting with those hardnesses, it would have been obvious to experiment
with process parameters of the Suehiro-Cornette coating to achieve hardness

values in the claimed ranges. Takagi provides a roadmap for doing so, describing

85



Attorney Docket No. 58281-0003IP2
IPR of U.S. Patent No. 11,326,227

how layer hardness depends on Fe composition and (ii) how Fe composition can be
controlled “by controlling the raised temperature of the heating and the holding
time at the raised temperature.” EX-1016, [0019]-[0021]; EX-1003, 183. Given
this guidance and similarities between the layer compositions of Suehiro and
Takagi, it would have been obvious and within the skill of a POSITA to obtain the
claimed hardness values by routine experimentation, e.g., by experimenting with
thermal parameters identified by Takagi. EX-1003, 183; In re Aller at 456.

Further, the art recognizes layer hardness as an important parameter to be
optimized. Takagi describes the importance of having a “thick soft layer” near the
base steel to “prevent[] cracks,” and the importance of having a “hard outermost
layer [] for maintaining good contact with a welding gun in spot welding.” EX-
1016, [0017], [0024]. Dr. Miles notes other examples of the art’s recognition of
specific hardness values in the coating as result-effective. EX-1003, 184.
Accordingly, a POSITA would have been motivated to experiment with the layer
hardnesses, e.g., by trying Takagi’s hardness values and values similar to Takagi’s
hardness values, to arrive at hardness values in the claimed ranges. EX-1003, 185.

As discussed above in 8111.D.3, this reasoning holds despite Takagi’s lack of
disclosure of the load used for measuring hardness. EX-1003, 186.

XI. GROUND 2C: Claims 16-17 are obvious over Suehiro, Cornette,
and Laurent
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A.  Suehiro-Cornette-Laurent Combination

As discussed in 81V.B, it would have been obvious to try using Laurent’s
steel compositions in Suehiro-Cornette’s hot stamping processes. EX-1003, 187.
This would have constituted no more than substitution of one element (Laurent’s
steel) for another (Suehiro/Cornette’s steel) known in the field. EX-1055, [02];
EX-1014, 9; EX-1003, 187. Further, Laurent’s steel composition is similar to those
of both Suehiro and Cornette, such that the substitution of one for the other would
have constituted a minor modification. EX-1055, Table 1; EX-1014, 9; EX-1023,
1:66-2:10; EX-1003, 187.

B.  Analysis of Claims 16-17

See claims 16-17 for Ground 1B (81V.C). Laurent’s steel, applied to Suehiro

and Cornette (8XI.A), satisfies or renders obvious the recited compositions. EX-

1003, 188.

XII. GROUND 2D: Claim 15 is obvious over Suehiro, Cornette, and
Vaissiere

A.  Suehiro-Cornette-Vaissiere Combination and Analysis of
Claim 15

It would have been obvious to apply Vaissiere’s teachings to Suehiro-
Cornette to obtain a “fully martensitic” structure. EX-1003, 189. See claim 15 for
Grounds 1C and 2A (88V.B, IX.C). By optimizing the cooling rate as disclosed by

Vaissiere (“critical quenching speed enabling a completely martensitic structure
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[of] 27°C/s,” in agreement with Suehiro’s “critical cooling rate [of] around 20 to
30°C/s”), a POSITA would have arrived at the “completely martensitic structure,”
“pure martensite,” and “totally martensitic structure” of Vaissiere. EX-1021, 5-6,
9; EX-1055, [07]; EX-1003, 189.

XIII. GROUND 2E: Claims 1-2 and 4-25 are obvious over Suehiro and
GMW14400

A.  Suehiro-GMW14400 Combination
See 88 VI.B and I1X.B. GMW14400 substitutes for Cornette, as applied in

Grounds 2A-2D, to motivate a coating thickness “>35" um. Based on GMW 14400,
a POSITA would have been motivated to achieve a coating thickness “>35” um, as
required by GMW14400, to satisfy market requirements. EX-1026, 7; EX-1003,
190. Indeed, it would have been obvious to experiment with pre-coating thickness
in the range of “20 to 33” um specified by GMW14400. EX-1026, 7; EX-1003,
190. See 8111.C for discussion of the well-established/predictable link between pre-
coating thickness and coating thickness. Accordingly, in view of GMW14400, a
POSITA would have had a reasonable expectation of success in achieving coating
thicknesses greater than 30 um, e.g., the “>35" um coating thicknesses disclosed
by GMW14400. EX-1003, 190.

B.  Analysis of Claims
1. Claims 1, 7, 15, 18-25

See Ground 2A. GMW14400’s teachings on obtaining coating thicknesses
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greater than 30 um (e.g., GMW14400’s corresponding pre-coating thickness
range) are substituted for Cornette’s. EX-1003, 191.

2. Claims 16-17
See claims 16-17 for Ground 1D (8VI.C.6). It would have been obvious to

use GMW14400’s base steel composition, which satisfies or renders obvious
claims 16-17. EX-1003, 192.

3. Claims 2, 4-6, 8-14

See Ground 2A for the thicknesses of Suehiro’s layers, based on
measurements in Suehiro FIG. 13, when Suehiro’s coating is modified to have a
thickness greater than 30 um. EX-1003, 193.

When Suehiro’s layer (5) thickness of 6.2 um, for a coating thickness of
22.2 um, is scaled to a coating thickness of 35 um in GMW14400, the resulting
thickness is 9.8 um, which satisfies claims 4-5. EX-1003, 194. For claim 6, a
coating thickness of 40 pm, within GMW 14400’s range, would be obvious as a
matter of routine optimization, in which case the layer (5) thickness would scale to
11.2 pm, also satisfying claim 4. EX-1003, 194. It would have been obvious to
retain Suehiro’s relative layer thicknesses, or approximate relative layer
thicknesses, as coating thickness was increased, thereby satisfying claims 2 and 8-

14 as discussed for Ground 2A. EX-1003, 152-155, 194.
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XIV. GROUND 2F, 2G, 2H: Claim 3 is obvious over Suehiro,
GMW14400, and Takagi, claims 16-17 are obvious over Suehiro,

GMW14400, and Laurent, and claim 15 is obvious over Suehiro,
GMW14400, and Vaissiere

See discussion of the Suehiro-Cornette-Takagi, Suehiro-Cornette-Laurent,
and Suehiro-Cornette-Vaissiere combinations (88X-XII). The same reasoning
applies for the combination of Suehiro and GMW14400 with Takagi, Laurent,
Vaissiere. EX-1003, 195.

XV. DISCRETIONARY CONSIDERATIONS

Discretionary denial under Advanced Bionics is not warranted.

The primary references applied against claim 1—Takagi and Suehiro—were
not applied in rejections during prosecution of the *227 Patent. See EX-1002. As
noted in 8I1.B, only Cornette and Laurent were applied in rejections, and these
references are cited here only as secondary references.

The Examiner’s failure to apply Takagi, Suehiro, and GMW14400 during
prosecution was erroneous, such that part 2 of the Advanced Bionics framework is
not satisfied. Each of Takagi, Suehiro, and GMW14400 was listed on an
Information Disclosure Statement (IDS) during prosecution. EX-1002, 99, 186,
236. However, these references were not used as the basis for any rejection and the
Examiner did not discuss them. None of Takagi, Suehiro, and GMW14400, nor the

obviousness of the Challenged Claims in view of these references, was ever
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addressed during prosecution.

The Examiner failed to appreciate, e.g., how Takagi’s and Suehiro’s
disclosure of the compositions of each layer in a multi-layer coating would remedy
Cornette’s failure to explicitly disclose layers having different mean compositions,
which was the focus of arguments during prosecution. EX-1002, 532-535, 576.
Nor did the Examiner consider that Takagi’s pre-coating thickness suggests a
coating thickness greater than 30 um. The omission of these references from any
applied rejection and failure to consider them constitutes material error.

XVI. FEES
Please charge Deposit Account No. 06-1050 for any fees.
XVII.CONCLUSION

The Challenged Claims should be canceled.

XVIII. MANDATORY NOTICES UNDER 37 C.F.R. § 42.8(a)(1)
A. Real Party-In-Interest Under 37 C.F.R. § 42.8(b)(1)

Petitioner, POSCO Co., Ltd. is the real party-in-interest. VinFast Auto, LLC,
VinFast Auto Ltd., VinFast USA Distribution, LLC, Vingroup USA, LLC, and Vin-
Fast Trading and Production JSC are additional real parties-in-interest.

B. Related Matters Under 37 C.F.R. § 42.8(b)(2)

Petitioner is not aware of any disclaimers, or reexamination certificates for the

’227 Patent. The ’227 patent is the subject of inter partes review 1IPR2024-01377
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(PTAB), filed September 6, 2024. The 227 patent is also the subject of a number of
civil actions including: Certain High-Strength Aluminum or Aluminum Alloy-Coated
Steel, and Automotive Products and Automobiles Containing Same, Inv. No. 337-
TA-1402 (ITC) filed April 17, 2024; and ArcelorMittal v. VinFast Auto, LLC et al,
2-24-cv-03128 (CDCA) filed April 16, 2024.

C. Lead And Back-Up Counsel Under 37 C.F.R. § 42.8(b)(3)

Petitioner provides the following designation of counsel.

Lead Counsel Backup counsel

Jeremy J. Monaldo, Reg. No. 58,680 | Sangki Park, Reg. No. 77,261

Fish & Richardson P.C. Alexander H. Berg, Reg. No. 79,866

60 South Sixth Street Fish & Richardson P.C.

Suite 3200 60 South Sixth Street

Minneapolis, MN 55402 Suite 3200

Tel: 202-783-5070 Minneapolis, MN 55402

Fax: 877-769-7945 Tel: 202-783-5070

Email: IPR58281-00031P2@fr.com Fax: 877-769-7945
IPR58281-0003IP2@fr.com

D. Service Information

Please address all correspondence and service to the address listed above.

Petitioner consents to electronic service by email at IPR58281-0003IP2@fr.com

(referencing No. 58281-00031P2).

Respectfully submitted,

Dated December 23, 2024 [Jeremy J. Monaldo/
Jeremy J. Monaldo, Reg. No. 58,680
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Sangki Park, Reg. No. 77,261
Alexander H. Berg, Reg. No. 79,866
Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

T: 202-783-5070

F: 877-769-7945

Attorneys for Petitioner
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CERTIFICATION UNDER 37 CFR §42.24
Under the provisions of 37 CFR § 42.24(d), the undersigned hereby certifies
that the word count for the foregoing Petition for Inter partes Review totals 13,843

words, which is less than the 14,000 allowed under 37 CFR § 42.24.

Dated December 23, 2024 /Jeremy J. Monaldo/
Jeremy J. Monaldo, Reg. No. 58,680
Sangki Park, Reg. No. 77,261
Alexander H. Berg, Reg. No. 79,866
Fish & Richardson P.C.
60 South Sixth Street, Suite 3200
Minneapolis, MN 55402
T: 202-783-5070
F: 877-769-7945

Attorneys for Petitioner
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CERTIFICATE OF SERVICE
Pursuant to 37 CFR 88 42.6(e)(4)(i) et seq. and 42.105(b), the undersigned
certifies that on December 23, 2024, a complete and entire copy of this Petition for
Inter partes Review, Power of Attorney, and all supporting exhibits were provided
via electronic service to:

GDC-IPR-ArcelorMittal@gibsondunn.com

Pursuant to 37 CFR 88 42.6(¢e)(4)(i) et seq. and 42.105(b), the undersigned
certifies that on December 24, 2024, a complete and entire copy of this Petition for
Inter partes Review, Power of Attorney, and all supporting exhibits were provided
to the Patent Owner via Fedex by serving the correspondence address of record as
follows:

Davidson Kappel LLC
589 8th Avenue
22nd Floor
New York, NY 10018
UNITED STATES

/Hoi Cheung/

Hoi Cheung

Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402
hcheung@fr.com
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