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KIRK T. BRADLEY, Alston & Bird LLP, Charlotte, NC, ar-
gued for appellee. Also represented by MICHAEL S. CON-

NOR; CHRISTOPHER BRANTLEY KELLY, Atlanta, GA. 

----------------------------------------------------------------------- 

 Before LOURIE, TARANTO, and CHEN, Circuit 
Judges. 

LOURIE, Circuit Judge. 

 Hitachi Metals, Ltd. (“Hitachi”) appeals from final 
written decisions of the U.S. Patent and Trademark Of-
fice (“the PTO”) Patent Trial and Appeal Board (“the 
Board”) in two inter partes reviews (“IPRs”), conclud-
ing that claims 1, 5, and 6 of U.S. Patent 6,537,385 (“the 
’385 patent”) and claims 1-4, 11, 12, and 14-16 of U.S. 
Patent 6,491,765 (“the ’765 patent”) would have been 
obvious at the time of their respective inventions and 
that claim 1 of the ’385 patent was anticipated. See All. 
of Rare-Earth Permanent Magnet Indus., IPR 2014-
01265, 2016 Pat. App. LEXIS 1082, at *41 (P.T.A.B. Feb. 
8, 2016) (“’385 Decision”); All. of Rare-Earth Permanent 
Magnet Indus., IPR 2014-01266, 2016 Pat. App. LEXIS 
1083, at *56 (P.T.A.B. Feb. 8, 2016) (“’765 Decision”). 
For the reasons set forth below, we affirm in part and 
vacate and remand in part. 

 
BACKGROUND 

 Hitachi owns the ’385 and ’765 patents (together, 
“the challenged patents”), which have almost identical 
written descriptions and are directed to a process for 
manufacturing a powder used to produce rare-earth 
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magnets. See, e.g., ’765 patent col. 1 ll. 7-9.1 Claim 1 of 
the ’385 patent is representative and reads as follows: 

A method for manufacturing alloy powder for 
R—Fe—B rare earth magnets, comprising a 
first pulverization step of coarsely pulverizing 
an R—Fe—B alloy for rare earth magnets pro-
duced by a rapid cooling method and a second 
pulverization step of finely pulverizing the 
material alloy, 

wherein said second pulverization step 
comprises a step of removing at least 
part of the powder in which the concen-
tration of rare earth element is greater 
than the average concentration of rare 
earth element contained in the entire 
powder. 

’385 patent col. 13 ll. 19-37. The “R—Fe—B” designa-
tion refers to a mixture of a rare earth element (R), iron 
(Fe), and boron (B). Dependent claim 5 requires the fur-
ther step of cooling “a molten material alloy at a cool-
ing rate in a range between 102 °C./sec and 104 °C./sec.” 
Id. col. 14 ll. 1-4. Dependent claim 6 requires that the 
molten material alloy be cooled by a “strip casting 
method.” Id. col. 14 ll. 5-6. 

 Claim 1 of the ’765 patent is representative and 
reads as follows: 

 
 1 Because the challenged patents have almost identical writ-
ten descriptions, we will refer only to the ’765 patent written de-
scription for simplicity when discussing either patent. 
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A method for manufacturing alloy powder for 
R—Fe—B rare earth magnets, comprising a 
first pulverization step of coarsely pulverizing 
a material alloy for rare earth magnets and a 
second pulverization step of finely pulverizing 
the material alloy, 

wherein said first pulverization step com-
prises a step of pulverizing the mate-
rial alloy by a hydrogen pulverization 
method, and 

said second pulverization step comprises 
a step of removing at least part of fine 
powder having a particle size of 1.0 m 
or less to adjust the particle quantity of 
the fine powder having a particle size 
of 1.0 m or less to 10% or less of the 
particle quantity of the entire powder. 

’765 patent col. 13 ll. 21-33. Dependent claim 3 requires 
that the fine pulverization step be performed “in a 
highspeed flow of gas,” which dependent claim 4 re-
quires to be “oxygen.” Id. col. 13 ll. 39-43. Dependent 
claims 11 and 12 resemble claims 5 and 6, respectively, 
of the ’385 patent, as discussed above. Id. col. 14 ll. 16-
21. 

 The Alliance of Rare-Earth Permanent Magnet In-
dustry (“the Alliance”) filed requests for IPR of  
the challenged patents, which the PTO granted. The 
Board concluded that claims 1, 5, and 16 of the ’385 
patent and claims 1-4, 11, 12, and 14-16 of the ’765 pa-
tent would have been obvious over various combina-
tions of: (1) Japanese Patent 1993-283217 to Hasegawa 
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(“Hasegawa”); (2) U.S. Patent 4,992,234 to Ohashi et al. 
(“Ohashi”); (3) U.S. Patent 5,383,978 to Yamamoto et 
al. (“Yamamoto”); and (4) Shuixiao He, Rare Earth Per-
manent Magnet Milling Equipment—Jet Mill Closed 
Loop System, 21 MAGNETIC MATERIALS AND PARTS, 48-
51 (Oct. 1990) (“He”). The Board also concluded that 
claim 1 of the ’385 patent was anticipated by He. 

 
I. ’385 Patent 

 The Board concluded that claims 1, 5, and 6 of the 
’385 patent would have been obvious over either Ha-
segawa, Ohashi, or He and Yamamoto, and that claim 
1 was anticipated by He. In making its obviousness de-
terminations, the Board relied on Hasegawa, Ohashi, 
and He for teaching every element of claim 1 except the 
“rapid cooling method,” for which it relied on Yama-
moto. Hitachi did not dispute those findings. Hitachi 
argued only that one of ordinary skill in the art would 
not have been motivated to combine those references. 

 
A. Obviousness over Ohashi/Hasegawa and 

Yamamoto 

 The Board, crediting the Alliance’s arguments, 
found that one of ordinary skill would have been moti-
vated to combine Ohashi or Hasegawa with Yamamoto 
because it was understood that Yamamoto’s rapid cool-
ing method produces a more uniform alloy, so one of 
ordinary skill would have been motivated to combine 
the references “in order to pulverize a more uniform 
R—Fe—B material alloy.” ’385 Decision, 2016 Pat. App. 
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LEXIS 1082, at *16-17, *21-22. Hitachi did not dispute 
that Yamamoto’s rapid cooling method would result in 
a more uniform alloy, but rather argued that one of or-
dinary skill would not have been motivated to pulver-
ize a more uniform alloy because the consequence 
would have been a 50% or more reduction in yield. See 
id. at *18-19. 

 The Board rejected Hitachi’s arguments, explain-
ing that, even if Hitachi were correct that the combi-
nation would have resulted in a significantly 
diminished yield, such commercial considerations 
“do[ ] not control the obviousness determination,” espe-
cially since the claims do not require a certain mini-
mum yield. Id. at *21. Instead, the Board relied on the 
Alliance’s evidence that the claimed steps were each 
known in the art and used for their known purpose and 
that the result of the combination would have been 
predictable. Id. at *21, *27-28. The Board found that a 
skilled artisan would have known how to combine the 
references because the ingot (Ohashi and Hasegawa) 
and strip casting (Yamamoto) methods were “inter-
changeable to those skilled in the art.” Id. at *13, *27. 
Furthermore, the Board found that “design incentives,” 
such as “lower cost [and a] more productive [process] 
better suited for higher volume manufacturing,” would 
have led one of ordinary skill to pursue the combina-
tion. Id. at *21-22, *27-28. 

 Hitachi did not dispute that Yamamoto teaches 
the limitations of claims 5 and 6 of the ’385 patent, and 
the Board concluded that those claims would also have 
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been obvious over Ohashi or Hasegawa and Yamamoto 
for the same reasons as claim 1. 

 
B. Obviousness over He and Yamamoto 

 The Board also concluded that claims 5 and 6 
would have been obvious over He and Yamamoto. The 
Board relied on He for teaching every limitation except 
for the cooling rate range of claim 5 and the “strip cast-
ing method” of claim 6, for which it relied on Yama-
moto. Hitachi did not dispute that the references teach 
those limitations, but rather argued that there would 
not have been a motivation to combine them. The 
Board rejected the Alliance’s argument that one of or-
dinary skill would have been motived to combine He 
with Yamamoto’s cooling rate because Yamamoto’s 
method would result in a more uniform alloy. Id. at 
*38-39. The Board found that the Alliance’s evidence 
was lacking because it did not explain how Yamamoto’s 
particular cooling rate would differ from He’s disclosed 
“quick quenching,” Joint Appendix (“J.A.”) 705. ’385 
Decision, 2016 Pat. App. LEXIS 1082, at *38. However, 
the Board found persuasive the Alliance’s evidence 
that the claims encompass nothing more than the 
“combination of prior art elements according to known 
methods to yield a predictable result.” Id. at *39-40. 
Thus, the Board concluded that claims 5 and 6 would 
have been obvious over He and Yamamoto. 
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C. Anticipation by He 

 The Board found that He anticipated claim 1. The 
dispute before the Board focused on whether He’s dis-
closed “quick quenching,” J.A. 705, constitutes the 
claimed “rapid cooling method,” ’385 patent col. 13 l. 
22. Thus, the Board first construed “rapid cooling 
method.” ’385 Decision, 2016 Pat. App. LEXIS 1082, at 
*10-11. Hitachi argued that a skilled artisan would 
have interpreted He’s disclosed “quick quenching” 
method to be a “super-rapid cooling,” rather than a 
“rapid cooling,” method. Specifically, Hitachi argued, 
one of ordinary skill would have interpreted “quick 
quenching” as referring to “melt spinning,” a super-
rapid cooling method that employs cooling rates “in ex-
cess of 106 K s-1,” because strip casting methods were 
not known in 1990. Id. at *32-33. Hitachi argued that 
the written description defines the range of cooling 
rates covered by the term “rapid cooling” as being be-
tween 102-104 °C./sec and thus He does not disclose the 
“rapid cooling method” as properly construed. 

 The Board rejected Hitachi’s construction based 
on principles of claim differentiation —it found that, 
because dependent claim 5 recites “a cooling rate in a 
range between 102 °C./sec and 104 °C./sec,” claim 1’s 
recitation of “rapid cooling method” must “encompass 
a broader range of cooling rates” and thus does not 
“necessarily exclude super-rapid cooling methods.” Id. 
at *10-11. Under that construction, the Board found 
that He’s disclosed “quick quenching” constitutes the 
claimed “rapid cooling method” and that claim 1 was 
anticipated by He. Id. at *34. 
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II. ’765 Patent  

A. Obviousness over Ohashi and Hasegawa 

 The Board concluded that claims 1-4, 14, and 16 of 
the ’765 patent would have been obvious over Ohashi 
and Hasegawa. In making its obviousness determina-
tion, the Board relied on Ohashi for teaching every el-
ement of claim 1, except the requirement that the “first 
pulverization step comprises a step of pulverizing the 
material alloy by a hydrogen pulverization method,” 
’765 patent col. 13 ll. 26-28 (emphasis added), for which 
it relied on Hasegawa. Hitachi did not dispute those 
findings, but rather argued only that one of ordinary 
skill in the art would not have been motivated to com-
bine the references. 

 The Board found that one of ordinary skill  
would have been motived to employ Hasegawa’s hydro-
gen pulverization method to “improve the coarse pul-
verization” taught by Ohashi because the Alliance’s 
evidence shows that hydrogen pulverization “more eas-
ily crush[es] the material alloy.” ’765 Decision, 2016 
Pat. App. LEXIS 1083, at *16-18. The Board credited 
the Alliance’s evidence that hydrogen pulverization al-
lows the process to occur “in one-fourth of the time re-
quired by [Ohashi’s] mechanical pulverization” and 
that it also “improves pulverization yield and pulveri-
zation efficiency.” Id. at *29, *30 (internal quotation 
marks omitted). Further, the Board found that one of 
ordinary skill would have had a reasonable expecta-
tion of success in combining the references, which 
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disclose “well-known and common technique[s],” and 
that the results would have been predictable. Id. at 
*29. 

 As for dependent claims 2, 3, 14, and 16, Hitachi 
made no additional arguments and the Board con-
cluded that those claims would have been obvious over 
Ohashi and Hasegawa for the same reasons as claim 
1. Id. at *31. 

 Hitachi did, however, assert separate arguments 
relating to the Board’s obviousness determination of 
claim 4, which depends from claim 3 and requires that 
the “pulverization step” be conducted “in a high-speed 
flow of gas” (claim 3), “wherein the gas comprises oxy-
gen” (claim 4). ’765 patent col. 13 ll. 39-43. Hitachi ar-
gued that Ohashi teaches the use of a high-speed flow 
of gas (i.e., an “air stream,” J.A. 699) for particle classi-
fication only, not for finely pulverizing the alloy, as re-
quired by claim 4. 

 The Board rejected that argument, determining 
that claim 1, from which claim 4 depends, comprises 
two pulverization steps: (1) a first pulverization step of 
coarse pulverization; and (2) a second pulverization 
step, which in turn comprises the two “sub-step[s]” of 
(i) fine pulverization, a.k.a. “milling,” and (ii) particle 
classification, i.e. removal of particles having a partic-
ular size. ’765 Decision, 2016 Pat. App. LEXIS 1083, at 
*37. The Board concluded that the two sub-steps con-
stitute one continuous process under the umbrella 
“second pulverization step”—thus, a reference teach-
ing the second sub-step necessarily teaches the 
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umbrella “second pulverization step.” Id. at *35-37. 
And the Board interpreted claim 4 as requiring a high-
speed flow of oxygen for the umbrella step, not the first 
sub-step. Id. at *37-38. Under that interpretation, the 
Board found that Ohashi teaches “pulverization” using 
a “high-speed flow of [oxygen] gas,” as recited in claim 
4, because it teaches using an “air stream” for particle 
classification (i.e., the second sub-step) and an “air 
stream” necessarily includes some amount of oxygen 
gas. Id. at *38. 

 
B. Obviousness over Ohashi, Hasegawa, and 

Yamamoto 

 The Board concluded that dependent claims 11 
and 12 would have been obvious over Ohashi, Haseg-
awa, and Yamamoto. Hitachi again disputed only the 
combinability of those references for the same reasons 
it had previously articulated. The Board rejected those 
arguments, finding a motivation to combine Ohashi 
and Hasegawa for the same reasons as for claim 1 of 
the ’765 patent and a motivation to combine either 
Ohashi or Hasegawa with Yamamoto for the same rea-
sons as for claim 1 of the ’385 patent. 

 Hitachi timely appealed to this court. We have ju-
risdiction pursuant to 28 U.S.C. § 1295(a)(4)(A). 

 
DISCUSSION 

 We review the Board’s legal conclusions de novo 
and its factual findings for substantial evidence. In re 
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Gartside, 203 F.3d 1305, 1316 (Fed. Cir. 2000). A find-
ing is supported by substantial evidence if a reasona-
ble mind might accept the evidence as adequate to 
support the conclusion drawn therefrom. Consol. Edi-
son Co. v. NLRB, 305 U.S. 197, 217 (1938). Obviousness 
is a question of law based on underlying facts. Apple 
Inc. v. Samsung Elecs. Co., 839 F.3d 1034, 1047 (Fed. 
Cir. 2016) (en banc). What the prior art teaches, 
whether a person of ordinary skill in the art would 
have been motivated to combine references, and 
whether a reference teaches away from the claimed in-
vention are questions of fact. Id. at 1047-48; In re 
Mouttet, 686 F.3d 1322, 1330 (Fed. Cir. 2012). 

 On appeal, Hitachi argues that the Board erred in: 
(1) finding a motivation to combine the references in 
its obviousness determinations for both of the chal-
lenged patents; (2) construing “rapid cooling method” 
and finding, under that construction, that He antici-
pates claim 1 of the ’385 patent; and (3) construing 
claim 4 of the ’765 patent and thus in its obviousness 
determination of that claim. We discuss each of the 
challenged patents in turn. 

 
I. ’385 Patent  

A. Obviousness over Ohashi or Hasegawa and 
Yamamoto 

 The Board concluded that claims 1, 5, and 6 of the 
’385 patent would have been obvious over Hasegawa or 
Ohashi in view of Yamamoto. 
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 Hitachi makes almost identical arguments for 
both of the combinations relied upon by the Board—
namely, that one of skill in the art would not have been 
motivated to combine Ohashi or Hasegawa with Yama-
moto because the results of pulverizing the more uni-
form alloy produced by Yamamoto’s rapid cooling 
method would be a 50% or more reduction in yield and 
a lower quality magnet. 

 Hitachi argues that the Board erred in dismissing 
its evidence regarding the potentially lower yield as a 
“commercial [consideration that] does not control the 
obviousness determination.” ’385 Decision, 2016 Pat. 
App. LEXIS 1082, at *20. Hitachi notes the apparent 
contradiction between that reasoning and the Board’s 
subsequent finding that one of skill in the art would be 
motivated to combine the references due to “design in-
centives,” such as “lower cost [and a] more productive 
[process] better suited for higher volume manufactur-
ing.” Id. at *21-22, *27, *28. Hitachi also disputes the 
Board’s findings that all of the claims would have been 
obvious because they “represent the combination of 
prior art elements according to known methods to yield 
a predictable result.” See, e.g., id. at *21 (citing KSR 
Int’l Co. v. Teleflex Inc., 550 U.S. 398, 416 (2007)). Hita-
chi argues that those findings are merely “boilerplate” 
recitations that state a conclusion, not a reason to com-
bine the references. 

 The Alliance responds that the factual findings 
underpinning the Board’s obviousness determinations 
were supported by substantial evidence. 
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 We conclude that the Board did not err in deter-
mining that claims 1, 5, and 6 of the ’385 patent would 
have been obvious over Ohashi or Hasegawa in view of 
Yamamoto. We do agree with Hitachi that the Board 
applied internally inconsistent reasoning in rejecting 
Hitachi’s evidence on the basis that “commercial [con-
siderations] do[ ] not control the obviousness determi-
nation,” id. at *20, while also finding that one of skill 
in the art would have been motivated to combine the 
references due to “design incentives,” id. at *21. If the 
Board’s analysis had stopped there, we might remand 
for further analysis that is not internally inconsistent. 

 However, the Board made additional findings to 
support its obviousness determinations, including that 
one of skill in the art would have known to mitigate 
the alleged reduction in yield by adjusting the jet mill 
settings during pulverization. See, e.g., id. at *19, *28 
(citing expert testimony that “a person of ordinary skill 
would have known to adjust basic, fundamental jet 
milling settings to accommodate the uniform particle 
size and shape distribution of the strip cast alloy” (in-
ternal quotation marks and brackets omitted)). That 
finding was supported by substantial record evidence. 
See J.A. 788. 

 Hitachi points to countervailing testimony by the 
same expert that, while a skilled artisan would have 
known to adjust the settings, they would not have 
known how to do so, as the “multi-parameter composi-
tional experimentation” required would be beyond the 
capabilities of one of ordinary skill. J.A. 972. However, 
we do not “reweigh evidence on appeal.” In re NTP, Inc., 
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654 F.3d 1279, 1292 (Fed. Cir. 2011). We must accept 
the Board’s finding so long as a “reasonable mind 
might accept [the evidence upon which it relied] as ad-
equate to support [its] conclusion.” Consol. Edison Co., 
305 U.S. at 217. The Board reviewed the competing ev-
idence and made a factual determination that a skilled 
artisan would not have been demotivated by the poten-
tial reduction in yield. We see no error in that finding, 
which was a reasonable interpretation of the record ev-
idence. 

 In light of the foregoing, the Board found that the 
claims were directed to nothing more than a “combina-
tion of prior art elements according to known methods 
to yield a predictable result.” ’385 Decision, 2016 Pat. 
App. LEXIS 1082, at *21, *24. The Supreme Court has 
advised that a combination of known elements is likely 
to be obvious when it yields predictable results. KSR, 
550 U.S. at 416. And substantial evidence supports the 
Board’s findings that the prior art elements were well-
known, one of ordinary skill would have known how to 
combine them, and the results of so doing would have 
been predictable. See ’385 Decision, 2016 Pat. App. 
LEXIS 1082, at *18, *20, *27, *39. 

 
B. Obviousness over He and Yamamoto 

 The Board found that claims 5 and 6 would have 
also been obvious over He and Yamamoto. As for those 
claims, Hitachi repeats several of its arguments re-
garding the Board’s determinations of obviousness 
over Ohashi or Hasegawa and Yamamoto. Namely, 
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Hitachi disputes the Board’s finding that the claims 
are directed to nothing more than the “combination of 
prior art elements according to known methods to yield 
a predictable result.” Id. at *39-40. Hitachi argues that 
such findings are merely boilerplate recitations that 
state a conclusion, not a reason to combine the refer-
ences. Furthermore, Hitachi challenges the credibility 
of the Alliance’s expert declaration, relied upon by the 
Board, as making bald assertions that lack evidentiary 
support. 

 We affirm the Board’s conclusion that claims 5 and 
6 would have been obvious over He and Yamamoto for 
the reasons discussed above regarding the obviousness 
of claim 1, 5, and 6 over Ohashi/Hasegawa and Yama-
moto. We see no legal error in the Board’s analysis, and 
we do not reweigh evidence on appeal. 

 
C. Anticipation by He 

 The Board found that He anticipated claim 1. On 
appeal, Hitachi challenges the Board’s construction of 
“rapid cooling method,” arguing, as it did before the 
Board, that one of ordinary skill would have under-
stood “rapid cooling method” to be distinct from “super 
rapid cooling.” Hitachi asserts that, at the time of the 
invention, one of ordinary skill would have recognized 
three categories of methods for preparing alloys for 
sintered rare-earth magnets: (1) traditional cooling 
methods, such as ingot casting; (2) rapid cooling meth-
ods, such as strip casting; and (3) super-rapid cooling 
methods, such as melt spinning. Hitachi submitted 
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evidence—expert testimony and other printed publica-
tions—indicating that one of ordinary skill would have 
understood the three categories to be distinct, such 
that “rapid cooling” refers to a method that is faster 
than ingot casting, but not so fast that it enters the 
domain of super-rapid cooling. Hitachi argues that the 
written description defines the range of cooling rates 
covered by the term because it states: “In the rapid 
cooling method, the molten alloy is cooled at a rate in 
the range between 102 °C./sec and 104 °C./sec.” ’385 pa-
tent col. 1 ll. 46-47. In contrast, Hitachi argues, super 
rapid cooling methods were understood by those of 
skill in the art as exceeding 106 degrees per second. 
Therefore, Hitachi argues, one of skill in the art would 
have understood He’s disclosed “quick quenching” to be 
a “super rapid cooling” method rather than the claimed 
“rapid cooling method” and thus He did not anticipate 
claim 1. 

 The Alliance responds that the Board correctly 
construed “rapid cooling method.” The Alliance argues 
that the written description provides a clear definition 
of the term when it describes rapid cooling as “typified 
by a strip casting method,” wherein “a molten material 
alloy is put into contact with a single chill roll, twin 
chill rolls, a rotary chill disk, a rotary cylindrical chill 
mold, or the like, to be rapidly cooled thereby produc-
ing a solidified alloy thinner than an ingot cast alloy.” 
Id. col. 1 ll. 39-45. The Alliance contends that the Board 
correctly adopted that definition, finding in it no exclu-
sion of rates in excess of 106 °C./sec. Furthermore, the 
Alliance argues, claim 5, which depends from claim 1, 
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recites “a cooling rate in a range between 102 and 
104 °C./sec,” id. col. 14 l. 4, and claim 6, which depends 
from claim 5, specifies that the rapid cooling method 
is a “strip casting method,” id. col. 14 l. 6. Thus, the 
Alliance maintains, claim l’s recitation of “rapid cool- 
ing method” must encompass rates outside of the range 
recited in claim 5 and methods other than the strip 
casting recited in claim 6, and therefore claim 1 was 
anticipated by He. 

 We agree with the Alliance that the doctrine of 
claim differentiation requires that the scope of “rapid 
cooling method” covered by claim 1 be broader than the 
range specified in dependent claim 5 (102-104 °C./sec). 
See id. col. 14 ll. 1-4. Hitachi argues that, even if claim 
differentiation requires the range of claim 1 to be 
slightly broader than 102-104 °C./sec, it does not require 
the range to be so broad as to include rates in excess of 
106 degrees per second, which one of ordinary skill 
would understand to constitute super-rapid cooling. 

 However, nowhere does the written description ac-
cord with Hitachi’s argument, nor does it anywhere in-
dicate that “rapid cooling” must exclude cooling at 
rates in excess of 106 degrees per second. Rather, the 
written description states that “[i]n a preferred embod-
iment, the material alloy for rare earth magnets is ob-
tained by cooling a molten material alloy at a cooling 
rate in the range between 102 °C./sec and 104 °C./sec.” 
Id. col. 3 ll. 51-54 (emphasis added). The patent ex-
pressly refers to the range recited by claim 5 as a “pre-
ferred embodiment.” Id. Thus, “rapid cooling method,” 
as recited in claim 1, must encompass a broader range 
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than that recited in claim 5 and nowhere does the spec-
ification cap the range at 106 degrees per second. Con-
sequently, the Board’s construction of “rapid cooling 
method” as not excluding “super rapid cooling” is sup-
ported by the intrinsic record and we affirm that con-
struction. 

 Hitachi premises the remainder of its challenges 
to the Board’s anticipation finding on its proposed con-
struction of “rapid cooling method.” Thus, because we 
affirm the Board’s construction, we affirm its finding 
that He anticipated claim 1. Accordingly, the Board 
was correct in concluding that claim 1, as properly con-
strued, was anticipated by He. 

 
II. ’765 Patent 

A. Obviousness over Ohashi and Hasegawa 

 The Board concluded that claims 1-4, 14, and 16 of 
the ’765 patent would have been obvious over Ohashi 
and Hasegawa. Hitachi challenges the Board’s find-
ings that one of ordinary skill would have been moti-
vated to employ Hasegawa’s hydrogen pulverization to 
“improve the coarse pulverization” taught by Ohashi 
because the Alliance’s evidence shows that hydrogen 
pulverization “more easily crush[es] the material al-
loy,” and hydrogen pulverization was a “well-known 
and common technique” that would have yielded pre-
dictable results when substituted for Ohashi’s me-
chanical pulverization. ’765 Decision, 2016 Pat. App. 
LEXIS 1083, at *16-18, *29 (internal quotation marks 
omitted). 
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 Hitachi contends that the Board erred in accept-
ing the bald assertions of the Alliance’s expert that 
lacked supporting evidence. Hitachi points to its evi-
dence that, in order to substitute Hasegawa’s hydrogen 
pulverization for Ohashi’s mechanical pulverization, 
the solid alloy must accordingly be changed to the 
proper microstructure, but changing the microstruc-
ture of the solid alloy would completely alter Ohashi’s 
operating principle. Thus, Hitachi argues, the combi-
nation would have required more than ordinary skill. 
Furthermore, Hitachi contends that the Board improp-
erly shifted the burden by requiring Hitachi to show 
that the combination would have been beyond the ca-
pability of one of ordinary skill. 

 The Alliance responds that substantial evidence 
supports the Board’s finding of a motivation to com-
bine. 

 We agree with the Alliance that substantial evi-
dence supports the Board’s findings for claims 1, 2, 14, 
and 16. The Board credited the Alliance’s evidence that 
one of ordinary skill would have been motived to em-
ploy Hasegawa’s hydrogen pulverization to “improve 
the coarse pulverization” taught by Ohashi because 
the Alliance’s evidence shows that hydrogen pulveriza-
tion “more easily crush[es] the material alloy,” id. at 
*16-18; hydrogen pulverization allows the process to 
occur “in one-fourth of the time required by [Ohashi’s] 
mechanical pulverization,” id. at *29; hydrogen pulver-
ization “improves pulverization yield and pulveriza-
tion efficiency” over mechanical pulverization, id. at 
*29 (internal quotation marks omitted); one of 
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ordinary skill would have had a reasonable expecta-
tion of success in combining the references, which dis-
close “well-known and common technique[s],” id. at 
*29; and the results would have been predictable, id. 
We conclude that the foregoing constitutes substantial 
evidence to support the Board’s determination. 

 Hitachi primarily disputes the credibility of the 
Alliance’s evidence and presents its own competing ev-
idence. But we do not reweigh the evidence considered 
by the Board and, in this case, we conclude that its in-
terpretation of the evidence was reasonable. 

 
B. Obviousness of Claim 4 

 Hitachi separately argues that claim 4 would not 
have been obvious over Ohashi and Hasegawa. Hitachi 
contends that the Board improperly construed claim 4. 

 Hitachi argues that the specification contradicts 
the Board’s construction—i.e., that a high-speed flow 
of gas for particle classification, as taught by Ohashi, 
satisfies the limitations of claims 3 and 4—because it 
distinguishes between the two sub-steps of fine pulver-
ization and particle classification as separate steps, ra-
ther than one continuous step. Hitachi points to the 
language of claim 1, which recites that the “second pul-
verization step of finely pulverizing the material alloy 
. . . comprises a step of removing at least part of the fine 
powder,” ’765 patent col. 13 ll. 24-31 (emphasis added), 
and argues that the fine pulverization step must be 
finished before the particle classification step, other-
wise there would be no fine powder to remove. 
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Furthermore, Hitachi argues, the written description 
repeatedly distinguishes the act of fine pulverization 
conducted in the milling chamber of the apparatus 
from the particle classification performed in the classi-
fier, and requires a high-speed flow of gas for the pul-
verization. Finally, Hitachi argues that Ohashi leads 
away from claim 4 by teaching that the pulverization 
should be conducted in a “non-oxidizing or inert gas” 
and oxygen is indisputably an oxidizing gas. 

 The Alliance responds that the Board properly in-
terpreted the specification. First, the Alliance argues, 
claim 1 recites “a second pulverization step of finely 
pulverizing the material alloy, . . . wherein said second 
pulverization step comprises a step of removing at least 
part of the fine powder,” id. col. 13 ll. 24-31 (emphasis 
added), and thus indicates that the particle classifica-
tion (i.e., “remov[al]”) is part of the “second pulveriza-
tion step.” Second, the Alliance contends that the 
written description repeatedly describes “fine pulveri-
zation” as including a step of removing the fine powder. 
See, e.g., id. Abstract (“In the second pulverization step, 
easily oxidized super-fine powder . . . is removed . . . ”); 
id. col. 4 ll. 56-62 (“In the method according to the pre-
sent invention, after a material alloy . . . is coarsely 
pulverized and before a fine pulverization step is fin-
ished, at least part of R-rich super-fine powder . . . is 
removed. . . .”) (emphasis added). 

 We agree with Hitachi that the Board miscon-
strued claim 4. As an initial matter, the parties seem 
to agree that, as recited in claim 1, the fine pulveriza-
tion and particle classification are sub-steps of the 
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umbrella “second pulverization step.” They disagree 
only as to whether claim 4’s requirement of a high-
speed flow of gas comprising oxygen pertains to the 
umbrella step or to the first sub-step. We agree with 
Hitachi that claim 4 requires the use of a high-speed 
flow of gas comprising oxygen for the first sub-step of 
claim 1—the fine pulverization—rather than the um-
brella “second pulverization step.” 

 The passages of the written description which the 
Alliance cite merely confirm that the particle classifi-
cation step is a sub-step of the umbrella “second pul-
verization step,” which, as we noted above, the parties 
do not dispute. The issue is whether claim 4 requires a 
high-speed oxygen-containing gas for the umbrella 
step, or for the first sub-step. We conclude that it refers 
to the latter; and the passages relied on by the Alliance 
do not contradict that interpretation. 

 The written description explains that “[i]n the sec-
ond pulverization step, the alloy is preferably finely 
pulverized using a high-speed flow of gas” containing 
oxygen, id. col. 3 ll. 27-30, and that “[t]he alloys may be 
finely pulverized using a jet mill,” id. col. 3 l. 46. Thus, 
it is clear that the high-speed gas is associated with 
the fine pulverization conducted in the jet mill. And the 
written description clearly distinguishes the jet mill-
ing apparatus from the particle classifier for perform-
ing the two distinct sub-steps—fine pulverization and 
particle classification, respectively. For example, the 
patent explains that “when a jet mill is used to perform 
fine pulverization under a high-speed flow of inert gas, 
a gas flow classifier . . . may be provided following the 
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jet mill to enable effective removal of R-rich super-fine 
powder. . . . [A] jet mill is used for the fine pulveriza-
tion.” Id. col. 5 ll. 23-30 (emphases added). See also, e.g., 
id. col. 3 ll. 47-50 (“The alloys may be finely pulverized 
using a jet mill. In a preferred embodiment, a classifier 
is provided following the jet mill for classifying powder 
output from the jet mill.” (emphases added)); id. col. 6 
ll. 55-57 (“Next, the coarsely pulverized powder . . . is 
finely pulverized (or milled) with a jet mill. To the jet 
mill used in this embodiment, a cyclone classifier is 
connected for removal of the fine powder.” (emphasis 
added)). 

 In fact, in every instance where the written de-
scription refers to pulverization using a high-speed 
flow of gas, it refers to the milling apparatus, i.e., “jet 
mill” or “pulverizer,” rather than the particle “classi-
fier.” See, e.g., id. col. 5 ll. 23-26 (“[W]hen a jet mill is 
used to perform the fine pulverization under a high-
speed flow of inert gas, a gas flow classifier . . . may be 
provided following the jet mill to enable effective re-
moval of R-rich super-fine powder. . . .” (emphasis 
added)); id. col. 6 l. 58-col. 7 l. 13 (discussing Figure 2, 
which shows the jet milling chamber, i.e., “pulverizer 
14,” and the “classifier 16,” and explaining that the 
“material [is] pulverized with the pulverizer 14 [and] 
. . . classified with the cyclone classifier 16,” wherein 
“pulverizer 14 includes . . . nozzle fittings 28 for receiv-
ing nozzles through which an inert gas . . . is jet at high 
speed” (emphases added)); id. col. 8 ll. 15-20 (“The ma-
terial to be pulverized fed into the pulverizer 14 is 
rolled up with high-speed jets of inert gas . . . and 
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swirl[ed] together with high-speed gas flows inside the 
pulverizer 14. While swirling, the particles of material 
are finely milled by mutual collision with each other.” 
(emphases added)); id. col. 10 l. 47-53 (referring to “the 
jet mill and the cyclone classifier connected to each 
other” and “a high speed flow gas for the jet mill.” (em-
phasis added)). 

 Thus, we reverse the Board’s construction of claim 
4 and conclude that it requires a high-speed flow of gas 
(claim 3) comprising oxygen (claim 4) for the “fine pul-
verization” that occurs in the first sub-step—for exam-
ple, by “pulverizer 14” shown in Figure 2. Under the 
correct construction, the Board’s obviousness determi-
nation as to claim 4 must therefore be vacated. The 
Board premised its finding that Ohashi’s use of an air 
stream for particle classification (the second sub-step) 
taught the limitations of claim 4 on its interpretation 
that claim 4 requires a high-speed flow of gas for the 
umbrella step and that the two sub-steps constitute 
one continuous process under the umbrella step. Under 
that interpretation, the Board found that Ohashi’s dis-
closure of a high-speed flow of gas for the second sub-
step constituted a teaching of gas for the entire um-
brella step. But the correct construction precludes such 
a finding. Ohashi’s use of an air stream for particle 
classification only cannot meet the limitation of claim 
4, which requires the use of a high-speed flow of gas 
comprising oxygen for fine pulverization. 

 Therefore, because we reverse the Board’s claim 
construction, we vacate its obviousness determination 
as to claim 4 and remand for further consideration 
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under the proper construction. We note that, on appeal, 
Hitachi did not argue claim 3 separately from claim 1, 
as it did for claim 4. However, our conclusion with re-
spect to the construction of claim 4 necessarily raises 
a question with respect to the construction and obvi-
ousness of claim 3. Thus, because we reverse the 
Board’s construction of claim 4, we also vacate its ob-
viousness determination as to claim 3. 

 We also suggest that, on remand, the Board con-
sider Hitachi’s argument that Ohashi teaches away 
from the invention of claim 4 because Ohashi teaches 
that the pulverization should be conducted in a “non-
oxidizing or inert gas,” and oxygen, even under the 
Board’s definition of “oxidizing gas,” see, e.g., ’765 Deci-
sion, 2016 Pat. App. LEXIS 1083, at *21-22, is undeni-
ably an oxidizing gas. In fact, the written description 
explains that oxygen is employed to intentionally oxi-
dize the alloy and thus “control[ ] . . . the oxygen con-
tent of the finely pulverized alloy powder.” ’765 patent 
col. 9 ll. 30 (“The finely pulverized powder particles are 
coated with an oxide layer as described above.” (empha-
sis added)). 

 Although Hitachi raised that argument before the 
Board, the Board’s explanation in rejecting it was 
seemingly non-responsive. See ’765 Decision, 2016 Pat. 
App. LEXIS 1083, at *38-39. In fact, the Alliance 
acknowledged during oral argument that the Board 
did not address Hitachi’s argument and asserted that, 
if we reverse the Board’s claim construction, we should 
remand for the issue to be decided by the Board. Oral 
argument at 18:30-19:50, Hitachi Metals, Ltd. v. All. of 
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Rare-Earth Permanent Magnet Indus., Nos. 16-1824,  
-1825 (Fed. Cir. June 8, 2017) (“At APPX53 is where the 
Board addresses the argument and doesn’t reach it.”), 
available at http://oralarguments.cafc.uscourts.gov/default. 
aspx?fi=2016-1824.mp3. 

 
C. Obviousness over Ohashi, Hasegawa, and 

Yamamoto 

 The Board concluded that dependent claims 11 
and 12 would have been obvious over Ohashi, Haseg-
awa, and Yamamoto. Hitachi makes the same argu-
ments regarding the combinability of Ohashi and 
Hasegawa with Yamamoto that it asserts in connection 
with the ’385 patent, as discussed above. Thus, we af-
firm the Board’s obviousness determinations as to 
claims 11 and 12 for the same reasons we stated above. 

 In sum, we affirm the Board’s conclusion that 
claims 1, 5, and 6 of the ’385 patent would have been 
obvious over Ohashi, Hasegawa, or He and Yamamoto, 
and that claim 1 was anticipated by He. We also affirm 
the Board’s conclusion that claims 1, 2, 14, and 16 of 
the ’765 patent would have been obvious over Ohashi 
and Hasegawa and that claims 11 and 12 would have 
been obvious over Ohashi, Hasegawa, and Yamamoto. 
However, we reverse the Board’s construction of claim 
4 of the ’765 patent and thus vacate its obviousness 
determination as to claims 3 and 4 and remand for fur-
ther consideration consistent with this opinion. 
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CONCLUSION 

 We have considered the remaining arguments but 
find them to be unpersuasive. For the foregoing rea-
sons, we affirm-in-part and vacate-in-part the decision 
of the Board and remand for further consideration con-
sistent with this opinion. 

AFFIRMED-IN-PART, VACATED-IN-PART,  
AND REMANDED 

COSTS 

 No costs 
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FINAL WRITTEN DECISION 
35 U.S.C. §318(a) and 37 C.F.R. §42.73 

I. INTRODUCTION 

A. Background 

 Alliance of Rare-Earth Permanent Magnet Indus-
try (“Petitioner”) filed a Corrected Petition (Paper 13, 
“Pet.”) requesting an inter partes review of claims 1-4, 
11, 12, and 14-16 of U.S. Patent No. 6,491,765 B2 (Ex. 
1001, “the ’765 patent”). On February 13, 2015, pursu-
ant to 35 U.S.C. § 314, we instituted an inter partes re-
view of claims 1-4, 11, 12, and 14-16 on the following 
grounds of unpatentability asserted by Petitioner: 

Reference Basis Claims 
Ohashi1 and Hasegawa2 § 103(a) 1-4 and 14-16

Ohashi, Hasegawa, 
and Yamamoto3 

§ 103(a) 11 and 12 

Ohashi, Hasegawa, 
and Kishimoto4 

§ 103(a) 15 

Decision to Institute (Paper 17, “Dec. Inst.”), 22. 

 
 1 Ohashi et al., US 4,992,234 (issued Feb. 12, 1991) (“Ohashi,” 
Ex. 1004). 
 2 Hasegawa, JP 1993-283217 (published Oct. 29, 1993) (“Ha-
segawa,” Ex. 1009 and Ex. 1005 (English translation)). Hasegawa 
is a Japanese language document. Unless indicated otherwise, all 
citations to Hasegawa in this decision will refer to its certified 
English language translation. 
 3 Yamamoto et al., US 5,383,978 (issued Jan. 24, 1995) 
(“Yamamoto,” Ex. 1007). 
 4 Kishimoto et al., US 5,485,224 (issued Jan. 23, 1996) (“Ki-
shimoto,” Ex. 1008). 
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 Hitachi Metals, Ltd. (“Patent Owner”) filed a Pa-
tent Owner Response (Paper 26, “PO Resp.”), and Peti-
tioner filed a Reply (Paper 29, “Pet. Reply”). 

 Petitioner relies on the Declaration of John Or-
merod Ph.D. in support of its Petition (Ex. 1002). Pa-
tent Owner relies on the Declaration of Laura H. Lewis 
(Ex. 2002) in support of its Response. Petitioner refers 
to the deposition testimony of Dr. Lewis (Ex. 1012). Pa-
tent Owner refers to the deposition testimony of Dr. 
Ormerod (Ex. 2004). 

 We heard oral argument on November 6, 2015. A 
transcript is entered in the record as Paper 36 (“Tr.”). 

 We have jurisdiction under 35 U.S.C. § 6(c). This 
Final Written Decision is issued pursuant to 35 U.S.C. 
§ 318(a) and 37 C.F.R. § 42.73. 

 We determine Petitioner has shown by a prepon-
derance of the evidence that claims 1-4, 11, 12, and 14-
16 of the ’765 patent are unpatentable under 35 U.S.C. 
§ 103(a). 

 
B. Related Proceedings 

 Petitioner represents that the ’765 patent was as-
serted in International Trade Commission Investiga-
tion No. 337-TA-855, which was terminated before 
adjudication of any validity issues. Pet. 5. 

 Patent Owner represents that Inter Partes Review 
No. IPR2014-01265 of U.S. Patent No. 6,537,385 B2 
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(“the ’385 patent”)5 also is related to this proceeding. 
Paper 12, 2. 

 
C. The ’765 Patent 

 The ’765 patent relates to methods for manufac-
turing neodymium-iron-boron magnets, referred to as 
R—Fe—B type rare earth magnets. Ex. 1001, Abstr., 
1:6-8, 1:15-18. The method includes a first step of 
coarsely pulverizing a material alloy to a size on the 
order of several hundred micrometers or less using a 
hydrogen embrittlement apparatus, and a second step 
of finely pulverizing the material alloy to an average 
particle size on the order of several micrometers with, 
for example, a jet mill. Id. at 1:24-34. 

 During the second pulverization step, super-fine 
powder that is rich in the rare earth element (R) (i.e., 
powder having a particle size of 1 μm or less) is pro-
duced. Id. at 2:18-22. These R-rich super-fine powder 
particles oxidize easily as compared to other particles, 
such that “oxidation of the rare earth element vigor-
ously proceeds during the manufacturing process 
steps.” Id. at 2:28-30. The rare earth element, thus, is 
consumed by reacting with oxygen, and “the produc-
tion amount of the R2T14B crystal phase as the major 
phase decreases.” Id. at 2:31-32. The result is a reduc-
tion in the coercive force and remanent flux density of 
the resultant magnet, and deterioration of the square-
ness of the demagnetization curve. Id. at 2:33-36. 

 
 5 The ’385 patent is a divisional of the ’765 patent. Ex. 1001. 
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 In an effort to improve and stabilize the magnet 
properties even when a material alloy including an R-
rich phase is used, the ’765 patent describes the addi-
tional step of “removing at least part of fine powder 
having a particle size of 1.0 μm or less to adjust the 
particle quantity of the fine powder having a particle 
size of 1.0 μm or less to 10% or less of the particle quan-
tity of the entire powder.” Id. at 3:5-10. 
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 As reported in Table I above, oxygen increases, and 
coercive force iHc and residual magnetic flux density 
Br deteriorate, as the percentage of super-fine powder 
in the entire powder increases. Id. at 11:29-38. When 
the percentage of super-fine powder is 10.0% or less, 
excellent magnetic properties, including a coercive 
force iHc of 900 kA/m or more and a residual magnetic 
flux density Br of 1.35 T or more, are obtained. Id. at 
11:39-44. 

 In a preferred embodiment, the molten material 
alloy is cooled by a strip casting method, which is a 
rapid cooling method. Id. at 1:38-39, 3:55-56. In a pre-
ferred embodiment, the material alloy is obtained by 
cooling a molten material alloy at a cooling rate in a 
range between 102° C/sec and 104° C/sec. Id. at 1:45-47, 
3:51-54. Alloys prepared by rapid cooling methods, as 
compared to ingot casting methods (in which a molten 
alloy is poured into a mold and cooled comparatively 
slowly), have a fine structure, are small in grain size, 
have a wide area of grain boundaries, and have a good 
dispersion of the R-rich phase. Id. at 1:37-39, 1:64-2:4. 
Although the preferred embodiment is applied to a 
rapidly solidified alloy produced by a strip casting 
method, it also is applicable to an alloy produced by an 
ingot method. Id. at 12:24-29. 

 
D. Illustrative Claim 

 Claim 1 is illustrative of the claimed subject mat-
ter and is reproduced below. 
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1. A method for manufacturing alloy powder 
for R—Fe—B rare earth magnets, comprising 
a first pulverization step of coarsely pulveriz-
ing a material alloy for rare earth magnets 
and a second pulverization step of finely pul-
verizing the material alloy, 

 wherein said first pulverization step com-
prises a step of pulverizing the material alloy 
by a hydrogen pulverization method, and 

 said second pulverization step comprises 
a step of removing at least part of fine powder 
having a particle size of 1.0 um or less to ad-
just the particle quantity of the fine powder 
having a particle size of 1.0 um or less to 10% 
or less of the particle quantity of the entire 
powder. 

Ex. 1001, 13:21-33. 

 
II. DISCUSSION 

A. Claim Construction 

 In an inter partes review, claim terms in an unex-
pired patent are interpreted according to their broad-
est reasonable construction in light of the specification 
of the patent in which they appear. 37 C.F.R. § 100(b); 
see In re Cuozzo Speed Techs., LLC, 793 F.3d 1268, 1278 
(Fed. Cir. 2015) (“We conclude that Congress implicitly 
approved the broadest reasonable interpretation 
standard in enacting the AIA.”), cert. granted sub nom. 
Cuozzo Speed Techs. LLC v. Lee, 84 U.S.L.W. 3218 (Jan. 
15, 2016) (No. 15446). Claim terms are given their 
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ordinary and customary meaning as understood by one 
of ordinary skill in the art in the context of the entire 
disclosure. In re Translogic Tech., Inc., 504 F.3d 1249, 
1257 (Fed. Cir. 2007). 

 In the Decision to Institute, we interpreted “parti-
cle quantity” as “amount of particles,” without consid-
ering whether any particular common metrics should 
be excluded. Dec. Inst. 7. The parties do not dispute 
this interpretation in the Patent Owner Response or 
in the Petitioner Reply. We adopt the above claim con-
struction based on our previous analysis, and see no 
reason to deviate from that construction for purposes 
of this Decision. 

 
B. Level of Ordinary Skill in the Art 

 Petitioner sets forth a level of ordinary skill in the 
art in terms of academic qualifications (i.e., a bache-
lor’s or master’s degree in materials science, metallur-
gical engineering, or physics) and a corresponding 
number of years of “work or research experience in the 
field of rare-earth magnets.” Ex. 1002 ¶ 28. In particu-
lar, Petitioner states that if the academic qualifications 
are a bachelor’s degree, the corresponding number of 
years of work or research experience is identified as 
two to four years, and if the academic qualifications are 
a master’s degree, then the corresponding number of 
years of work or research experience is identified as 
one to two years. Id. 

 Patent Owner disagrees with respect to the cor- 
responding number of years of work or research 
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experience that are necessary to be a person of ordi-
nary skill in the art. In particular, Patent Owner prof-
fers that a person of ordinary skill in the art would 
hold either (a) a bachelor’s degree in the same fields 
identified by Petitioner, but only one to two years of 
additional work or research experience; or (b) a mas-
ter’s degree in the same fields identified by Petitioner, 
but only one year of additional work or research expe-
rience. PO Resp. 3 (citing Ex. 2002 ¶ 60). Patent Owner 
submits that this level of ordinary skill was arrived at 
by considering “the specific problems and technical 
hurdles involved in rare earth magnets; the evolution 
and sophistication of manufacturing rare earth mag-
nets; and the educational level of a person working in 
the rare earth magnet industry at the time of the in-
vention.” Id. (citing Ex. 2002 ¶¶ 62-65; Envtl. Designs, 
Ltd. v. Union Oil Co., 713 F.2d 693, 696 (Fed. Cir. 
1983)). Although Patent Owner and Petitioner disa-
gree on the years of experience possessed by a person 
of ordinary skill in the art, neither party provides a 
sufficient and credible explanation as to how the al-
leged difference in years of experience impacts this 
proceeding. 

 To determine the level of ordinary skill in the art 
in this case, we consider the type of problems encoun-
tered in the art, the prior art solutions to those prob-
lems, and the sophistication of the technology. Custom 
Accessories, Inc. v. Jeffrey-Allan Indus. Inc., 807 F.2d 
955, 962 (Fed. Cir. 1986). We are also guided by the 
level of ordinary skill in the art as reflected by the prior 
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art of record. Okajima v. Bourdeau, 261 F.3d 1350, 
1355 (Fed. Cir. 2001). 

 The ’765 patent indicates that the material alloy 
can be produced by ingot casting or rapid cooling meth-
ods typified by strip casting and centrifugal casting 
(Ex. 1001, 1:36-41, 12:24-29), and refers to a “known 
strip casting method” (Id. at 5:37-38). The prior art of 
record also describes differences between the resulting 
alloy obtained by ingot casting methods and the result-
ing alloy obtained by strip casting methods. See, e.g., 
Ex. 1007, 1:15-2:3. Thus, a skilled artisan would have 
some knowledge of strip casting methods and how such 
methods would affect the resulting alloy as compared 
to an alloy produced by ingot casting methods. The 
prior art of record also describes various mechanical 
pulverization techniques, as well as a hydrogen pulver-
ization process. See, e.g., Ex. 1005 ¶ 2. The prior art 
of record also compares the resulting fine powder of 
the hydrogen pulverization process to that produced 
by mechanical pulverization. Id. A skilled artisan, 
therefore, would also need some knowledge of hydro-
gen pulverization methods and how they differ from 
mechanical pulverization. We acknowledge the sophis-
tication of the rare earth magnet technology, but con-
sider that one of ordinary skill in the art would be 
aware of all the pertinent prior art. 

 Based on all of the evidence, we conclude that a 
person of ordinary skill in the art at the time of the 
’765 patent, through education or experience, would 
have knowledge of various methods to produce the 
material alloy (e.g., ingot casting and strip casting) 
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and various pulverization techniques (e.g., mechanical 
pulverization and hydrogen pulverization), and would 
have knowledge of the differences between the meth-
ods and techniques, as the resulting material alloys. 

 
C. Obviousness of Claims 1-4, 14, and 16 over 

Ohashi and Hasegawa 

1. Overview of Ohashi 

 Ohashi discloses a method for the preparation of a 
permanent magnet composed of a rare earth element, 
iron, and boron. Ex. 1004, 1:6-16. Ohashi discloses 
rough pulverization of an alloy ingot via various types 
of pulverizing machines, such as stamp mills, jaw 
crushers, Braun mills, and the like, and fine pulveriza-
tion via jet mills, ball mills, and the like. Id. at 4:38-46. 
Ohashi recognizes that “a magnetic alloy powder con-
taining extremely fine particles are highly susceptible 
to the oxidation by the atmospheric oxygen,” (id. at 
3:41-43), and discloses that “the alloy under pulveriza-
tion is strictly prevented against oxidation by the at-
mospheric oxygen by conducting the pulverization in 
an atmosphere of a non-oxidizing or inert gas such as 
nitrogen, argon and the like” (id. at 4:46-50). 

 Ohashi further discloses “particle size classifica-
tion of the alloy powder for compression molding into 
a powder compact to be sintered, by which particles 
having a finer particle diameter . . . are removed so 
as to effectively prevent oxidation of the too fine par- 
ticles.” Id. at Abstr. Ohashi discloses that particle 
classification can be conducted using “screens of an 
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appropriate mesh opening, rotative force, air stream 
and the like as well as a combination of these different 
principles.” Id. at 5:1-4. Ohashi discloses removing par-
ticles having a diameter smaller than 2 μm from the 
alloy powder. Id. at 2:45-46, 4:19-22, 4:64-67. Ohashi 
also discloses that “[i]t is important that the volume 
fraction of the fine particles having a diameter smaller 
than 2 μm in the alloy powder after the particle size 
classification does not exceed 1% or, preferably, 0.5%.” 
Id. at 5:50-53. 

 
2. Overview of Hasegawa 

 Hasegawa discloses that the alloy used to make 
rare-earth magnets is generally obtained by conven-
tional powder metallurgy. Ex. 1005 ¶ 2. Hasegawa fur-
ther discloses that melted cast ingots of rare-earth 
magnets have a multi-phase crystal structure includ-
ing the main phase R2Fe14B, and an Nd-rich (i.e., rare 
earth-rich) phase. Id. ¶ 3. In Hasegawa, melted cast in-
got is pulverized using mechanical pulverization tech-
niques or a method that “involves causing hydrogen to 
be absorbed into the melted cast ingot of a rare-earth-
iron-boron based magnet and allowing disintegration 
to occur to produce a coarse powder.” Id. Hydrogen pul-
verization can produce pulverized powder in about 
one-fourth of the time of mechanical pulverization and 
can also cause the rare-earth rich phase to be more 
easily pulverized. Id. After coarse pulverization by me-
chanical or hydrogen pulverization, the powder is then 
finely pulverized using a jet mill. Id. 
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 Hasegawa further discloses that the rare earth-
rich phase oxidizes more readily than the main phase, 
and that if the rare earth-rich phase is excessively pul-
verized, a magnet obtained from such a fine powder 
may include excessive oxide phase and lack good mag-
netic properties. Id. To combat this known problem, 
Hasegawa discloses that wind power is used to remove 
R-rich phase fine powder during a particle classifica-
tion step following pulverization. Id. ¶ 4; Ex. 1002 ¶ 66. 
The remaining powder having lower concentrations of 
rare earth is compacted compressively, sintered, and 
heat-treated. Ex. 1005 ¶ 4. The method allows rare 
earth-iron-boron magnets of high coercivity and high 
energy product to be obtained by using “classifiers that 
employ wind power to remove Nd-rich phase [(i.e., rare 
earth rich phase)] that includes large quantities of ox-
ygen due to excessive pulverization and thus improve 
sinterability and reduce the oxide phase that is pre-
sent at the grain boundaries.” Id. ¶ 5. 

 
3. Obviousness of Claims 1-4, 14, and 16 

a. Claim 1 

 Petitioner alleges that independent claim 1 would 
have been obvious over Ohashi and Hasegawa. Pet. 15-
20. Petitioner relies on Ohashi for every element of in-
dependent claim 1, except for the recitation that the 
“first pulverization step comprises a step of pulveriz-
ing the material alloy by a hydrogen pulverization 
method.” Id. at 17 (emphasis added). Petitioner argues 
that Hasegawa “teaches coarse pulverization using 
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hydrogen treatment or pulverization to more easily 
crush a material alloy.” Id. (citing Ex. 1005, Abstr., 
¶¶ 2-6; Ex. 1002 ¶¶ 66, 70-71). Patent Owner does not 
dispute that Ohashi teaches every element of inde-
pendent claim 1 except for the first pulverization step 
comprising a step of pulverizing the material alloy by 
a hydrogen pulverization method, nor that Hasegawa 
teaches hydrogen pulverization. See PO Resp. 5-12. 

 Petitioner argues that “[o]ne of ordinary skill 
would have been motivated to combine Ohashi and 
Hasegawa because both Ohashi and Hasegawa are in 
the same field of making [R—Fe—B] magnets using 
known and standard processes such as jet milling and 
classification to coarsely and finely pulverize a mate-
rial alloy into fine powder.” Pet. 16 (emphasis omitted). 
Petitioner also provides expert testimony that: 

Because hydrogen pulverization taught by 
Hasegawa was a well-known and common 
technique for coarse pulverization in a non-
oxidizing gas environment to crush more eas-
ily an [R—Fe—B] material alloy, one of ordi-
nary skill would have been motivated to use 
the hydrogen pulverization technique dis-
closed in Hasegawa to improve the coarse pul-
verization of an [R—Fe—B] material alloy 
taught by Ohashi that suggests using a non-
oxidizing gas. . . . Moreover, one of ordinary 
skill would have been motivated to combine 
these prior art teachings of Ohashi and Ha-
segawa according to known methods to yield 
predictable results. Such a modification also 
would have been obvious because it would 
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have involved the use of known process of 
hydrogen pulverization to improve a similar 
method of coarsely pulverizing an [R—Fe—B] 
material alloy. 

Ex. 1002 ¶ 71 (cited at Pet. 17) (citations omitted). 

 Patent Owner counters that simply because refer-
ences relate to the same technical field, this alone is 
not a demonstration of the obviousness of their combi-
nation. PO Resp. 7 (citing Ex Parte Bogwardt, 2012-
009099, 3 (PTAB Oct. 14, 2014)). Petitioner’s rationale 
underlying the obviousness of the combination of 
Ohashi and Hasegawa does not rest on the references 
being in the same technical field, but rather is based, 
at least in part, on hydrogen pulverization being able 
to more easily crush the material alloy, as well as the 
combination of known prior elements to achieve a pre-
dictable result. See Pet. 17 (citing Ex. 1002 ¶ 71). 

 Patent Owner also counters that Petitioner’s chal-
lenge rests on a faulty premise that Hasegawa’s hydro-
gen pulverization is a “similar method” to Ohashi’s 
mechanical pulverization. PO Resp. 5, 7. Patent Owner 
argues that hydrogen pulverization involves “hydro-
gen chemically react[ing] with the R—Fe—B material 
alloy to form hydrides which in turn cause the alloy to 
crack and crumble or ‘decrepitate.’ ” Id. at 7-8. Patent 
Owner argues that mechanical pulverization, on the 
other hand, “involves the direct contact between a 
crushing apparatus and the alloy to be crushed, re- 
sulting in random pulverization of the alloy.” Id. at 8. 
Although there can be no doubt that mechanical 
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pulverization is different than chemical pulverization, 
simply because there are differences between two ref-
erences is insufficient to establish that such references 
teach away from any combination thereof. See In re 
Beattie, 974 F.2d 1309, 1312-13 (Fed. Cir. 1992). Peti-
tioner’s reasoning to utilize hydrogen pulverization in 
place of mechanical pulverization to more easily crush 
the material alloy, and that the combination of known 
prior art elements achieves a predictable result, is not 
negated by the differences between mechanical and 
chemical pulverization. 

 To the extent Patent Owner is arguing that the 
utilization of hydrogen pulverization in place of me-
chanical pulverization is not predictable (See Tr. 40:20-
41:2 (citing Ex. 2002 ¶ 90)), Patent Owner has merely 
pointed out that one of ordinary skill in the art would 
have to account for differences between the two pulver-
ization mechanisms. Patent Owner, however, has not 
explained persuasively that such an accounting for dif-
ferences between the two pulverization mechanisms 
would have been beyond the capability of one of ordi-
nary skill in the art. See KSR Intl Co. v. Teleflex Inc., 
550 U.S. 398, 421 (2007) (“A person of ordinary skill is 
also a person of ordinary creativity, not an automa-
ton.”). Although Patent Owner argues that “if you 
make a change in any part of this total process, then 
you are going to have to look and investigate to see do 
you need to make compensations in other parts of the 
process as well . . . [a]nd that simply is going to be be-
yond what one of ordinary skill in the art would be able 
to do here” (Tr. 62:20-25), Patent Owner again only 
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points to expert testimony that explains that one 
would need to change the composition of the alloy to 
compensate for differences between the pulverization 
mechanisms (Id. at 63:1-6 (citing Ex. 2002 ¶ 90)), not 
that such changes would have been beyond the level of 
ordinary skill in the art. Moreover, as described above, 
we have concluded that a person of ordinary skill in 
the art at the time of the ’765 patent would have 
knowledge of the differences between mechanical and 
hydrogen pulverization techniques, and the resulting 
material alloys. 

 Patent Owner further counters that Ohashi spe-
cifically seeks to avoid conducting pulverization in an 
atmosphere of an oxidizing or non-inert gas. PO Resp. 
9 (citing Ex. 1004, 4:45-50). Patent Owner elaborates 
that “hydrogen gas functions as an oxidizing gas in the 
specific context of hydrogen pulverization” and is a 
non-inert gas in direct contrast to the non-oxidizing or 
inert gas desired in Ohashi. Id. at 10. 

 The word “oxidize” means “[1] To combine with ox-
ygen; make into an oxide. [2] To increase the positive 
charge or valence of (an element) by removing elec-
trons.” American Heritage Dictionary, Houghton Mif-
flin Company (2000, 2003), available at http://literature. 
proquestlearning.com/home.do (last visited Feb. 3, 
2016) (Ex. 3001). We determine that, considering the 
context of the patent, it is more likely than not than 
Ohashi’s reference to a “non-oxidizing gas” refers to a 
gas that does not cause an element to combine with 
oxygen or be made into an oxide (in accordance with 
the first definition cited above), rather than a gas that 
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does not increase the positive charge or valence of an 
element by removing electrons (in accordance with the 
second cited definition). Our determination is based on 
Ohashi’s statements that “a magnetic alloy powder 
containing extremely fine particles are highly suscep-
tible to the oxidation by the atmospheric oxygen” (Ex. 
1004, 3:41-43 (emphasis added)), “the adverse influ-
ences due to the increased oxygen content in the al- 
loy powder can be overcome when the alloy powder 
does not contain extremely fine particles” (id. at 3:45- 
48 (emphasis added)), “fine particles in a powder of 
neodymimum-iron-boron magnet alloys are rapidly ox-
idized by the atmospheric oxygen already in the course 
of pulverization in a non-oxidizing atmosphere and 
there-after to greatly increase the oxygen content in the 
alloy powder” (id. at 3:51-56 (emphasis added)), “a 
great improvement could be obtained in the magnetic 
properties of the permanent magnets as a result of the 
decrease in the oxygen content of the alloy powder” (id. 
at 3:61-64 (emphasis added)), “it is essential that the 
alloy under pulverization is strictly prevented against 
oxidation by the atmospheric oxygen” (id. at 4:45-47 
(emphasis added)), and “Table 1 . . . shows the oxygen 
contents and the magnetic properties of the thus ob-
tained sintered permanent magnets” (id. at 7:19-21 
(emphasis added)). These statements demonstrate 
that Ohashi is concerned with the oxygen content of 
the alloy, rather than whether the alloy has undergone 
a removal of electrons. 

 Petitioner has shown sufficiently that the hy- 
drogen gas of the hydrogen pulverization method is 
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a non-oxidizing gas in that it does not cause an element 
of the magnet alloy to combine with oxygen or be made 
into an oxide. Pet. Reply 4-5 (citing Ex. 1012, 77:9-13). 
The hydrogen pulverization method of Hawegawa, 
therefore, is in accordance with Ohashi’s teachings of 
conducting the pulverization in an atmosphere of a 
non-oxidizing or inert gas.6 Accordingly, we are not per-
suaded that modification of Ohashi to utilize a hydro-
gen pulverization method as taught by Hasegawa is 
contrary to the teachings of Ohashi. 

 Patent Owner also contends that “unexpected re-
sults, reflected in Table 1 of the ’765 Patent, provides 
probative evidence of non-obviousness.” PO Resp. 6; see 
also id. at 12-21 (setting forth arguments regarding ev-
idence of secondary considerations such as unexpected 
results). More particularly, Patent Owner argues that 
“the inventors unexpectedly discovered that the mag-
netic properties of a final magnet do not start to signif-
icantly deteriorate until the magnet powder comprises 
more than 10% superfine powder.” Id. at 15 (citing Ex. 
1001, 10:60-11:10). In addition, Patent Owner argues 
that this 10% threshold refers to particles having a size 
of 1 μm or less and that the “retention of particles, in-
cluding in the range from 1 μm to 2 μm, contributes to 

 
 6 We agree with Patent Owner that the hydrogen gas of 
Hasegawa’s hydrogen pulverization method “is certainly a non-
inert gas.” PO Resp. 9. We determine, however, that Ohashi re-
quires the pulverization be conducted in the atmosphere of a 
non-oxidizing gas or inert gas, but not necessarily both. Because 
we have found the hydrogen gas of Hasegawa’s hydrogen pulver-
ization method to be a non-oxidizing gas, it is immaterial whether 
or not it is inert. 
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the unexpected results of Table 1.” Id. at 16 (citing Ex. 
1001, 3:62-64, 4:21-23, 8:64-66, claim 14). 

 We agree with Patent Owner that when secondary 
considerations are present, they must be considered 
with respect to the determination of obviousness. See 
Stratoflex v. Aeroquip Corp., 713 F.2d 1530, 1538 (Fed. 
Cir. 1983) (“[E]vidence rising out of the so-called ‘sec-
ondary considerations’ must always when presented 
be considered en route to a determination of obvious-
ness.”). 

 Patent Owner fails to provide a credible and suffi-
cient explanation as to how the evidence of asserted 
unexpected results (i.e., a lack of significant deteriora-
tion of magnetic properties) is commensurate in scope 
with the claims. In order to establish unexpected re-
sults for a claimed invention, objective evidence of non-
obviousness must be commensurate in scope with the 
claims which the evidence is offered to support. In re 
Clemens, 622 F.2d 1029, 1035-36 (CCPA 1980). Fur-
thermore, to show unexpected results the claimed in-
vention must be compared with the closest prior art. In 
re Fracallossi, 681 F.2d 792, 794 (CCPA 1982); In re 
Reuter, 670 F.2d 1015, 1023 (CCPA 1981); In re Fenn, 
639 F.2d 762, 765 (CCPA 1981). 

 To the extent that Patent Owner is arguing that 
the 10% threshold of fine powder might account for the 
asserted unexpected results (PO Resp. 15-16), the step 
of adjusting the particle quantity of the fine powder 
having a particle size of 1 μm or less to 10% or less was 
already described in Ohashi. Patent Owner fails to 
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provide comparative data showing unexpected results 
with respect to the improved magnetic properties of its 
claimed invention vis-à-vis the disclosure of Ohashi. In 
other words, Patent Owner fails to establish that im-
proved magnetic properties are due to features recited 
in claim 1 and not present in Ohashi. 

 To the extent that Patent Owner is arguing that 
retention of particles in the range of 1 μm to 2 μm 
might account for the asserted unexpected results (PO 
Resp. 16, 20), this feature is not claimed. The only fea-
ture that Patent Owner points to as distinguishing the 
claimed invention from Ohashi’s prior art method for 
manufacturing alloy powder for rare earth magnets is 
the use of hydrogen pulverization in place of Ohashi’s 
mechanical pulverization (PO Resp. 5-21); however, Pa-
tent Owner has not presented sufficient and credible 
evidence that the feature of hydrogen pulverization 
contributes to the unexpected results. On this record 
Patent Owner fails to provide sufficient and credible 
evidence that its alleged unexpected result is commen-
surate in scope with the claims. Consequently, we are 
not persuaded by Patent Owner’s contentions in rela-
tion to unexpected results. 

 We have also considered Patent Owner’s argu-
ment that Ohashi teaches away from using more than 
1% of sub-2 μm powder in the final magnet powder. PO 
Resp. 18. In particular, Patent Owner argues that 
Ohashi “warned of the dangers of producing magnets 
using powder containing fine particles of smaller than 
2 μm.” Id. at 17 (citing Ex. 1004, 3:34-65). Further, Pa-
tent Owner argues that Ohashi “specifically wants to 
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‘ensure substantial absence of fine particles having a 
diameter smaller than 2 μm’ in the magnet powder.” Id. 
at 18 (citing Ex. 1004, 5:37-39). Patent Owner’s argu-
ment fails to take into account the actual language of 
claim 1, which does not require that a certain amount 
of sub-2 μm powder be retained, but rather requires 
that “the particle quantity of the fine powder having a 
particle size of 1.0 μm or less [be adjusted] to 10% or 
less of the particle quantity of the entire powder.” Ex. 
1001, 13:32-34. That is, the claim sets only an upper 
limit on the amount of fine powder having a particle 
size of 1.0 μm or less (i.e., 10%), but no lower limit. 
Ohashi’s teaching of eliminating sub-2 μm powder 
would not lead a person of ordinary skill in the art 
away from the claimed language of reducing sub-1 μm 
powder to less than 10% (which would encompass 0% 
as there is no lower limit), so the teachings of Ohashi 
and the claim language are entirely consistent. See In 
re Haruna, 249 F.3d 1327, 1335 (Fed. Cir. 2001) (quot-
ing Tec Air, Inc. v. Denso Mfg. Mich., Inc., 192 F.3d 1353, 
1360 (Fed. Cir. 1999)) (“A reference may be said to 
teach away when a person of ordinary skill, upon read-
ing the reference, . . . would be led in a direction diver-
gent from the path that was taken by the applicant.”). 

 In considering the entirety of the record, we are 
persuaded that a person of ordinary skill in the art 
would have been motivated to modify Ohashi’s method 
for the preparation of a permanent magnet of a mag-
netic alloy comprising a rare earth element, iron, and 
boron to incorporate Hasegawa’s hydrogen pulveriza-
tion technique in place of Ohashi’s mechanical 
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pulverization techniques in order to be able to more 
easily crush the material alloy. Pet. 17 (citing Ex. 1004, 
4:45-50; Ex. 1005 ¶¶ 2-6, Abstract); Pet. Reply 3 (quot-
ing Ex. 1005 ¶ 2) (“hydrogen pulverization can produce 
pulverized rare-earth alloy material in ‘one-fourth of 
the time required with mechanical pulverization,’ 
which ‘reduces pulverization time and improves pul-
verization yield and pulverization efficiency. ”); Ex. 
1002 ¶¶ 66, 70-71. 

 We are also persuaded that there would have 
been a reasonable expectation of success in modifying 
Ohashi to incorporate Hasegawa’s hydrogen pulver- 
ization technique in place of Ohashi’s mechanical pul-
verization techniques. Ex. 1002 ¶ 71 (explaining that 
hydrogen pulverization “was a well-known and com-
mon technique for coarse pulverization” and would 
have involved only the use of known method to achieve 
predictable results); Pet. Reply 3 (quoting Ex. 1005 ¶ 2 
(“by 1992 hydrogen pulverization ‘was generally used 
as the method for the manufacture of rare-earth-iron-
boron based magnet powder.’ ”); see DyStar Textilfar-
ben GmbH & Co. Deutschland KG v. C. H. Patrick Co., 
464 F.3d 1356, 1360 (Fed. Cir. 2006) (“consider[ing] 
whether a person of ordinary skill in the art would 
have been motivated to combine to the prior art to 
achieve the claimed invention and whether there 
would have been a reasonable expectation of success in 
doing so” in determining whether a claimed invention 
would have been obvious). Petitioner has presented 
sound reasoning with rational underpinnings in urg-
ing that an ordinarily skilled artisan would have 



53a 

 

utilized Hasegawa’s hydrogen pulverization technique 
with Ohashi’s method of producing a permanent mag-
net alloy in order to be able to more easily crush the 
material alloy. After considering Petitioner’s and Pa-
tent Owner’s positions, as well as their supporting ev-
idence, we conclude that Petitioner has demonstrated, 
by a preponderance of the evidence, that independent 
claim 1 of the ’765 patent would have been obvious over 
the combined teachings of Ohashi and Hasegawa un-
der 35 U.S.C. § 103(a). 

 
b. Claims 2, 3, 14, and 16 

 Patent Owner directs no credible arguments spe-
cifically to any of dependent claims 2, 3, 14, and 16 with 
regard to the challenge for obviousness over Ohashi 
and Hasegawa. Instead, Patent Owner argues the pur-
ported deficiencies of Ohashi and Hasegawa that it ar-
gued with respect to independent claim 1. PO Resp. 21. 
For the same reasons as described above, we are not 
persuaded of any deficiencies in the combination of 
Ohashi and Hasegawa in Petitioner’s challenge. 

 Claim 2 depends from claim 1, and further recites 
that “the average concentration of the rare earth ele-
ment contained in the fine powder having a particle 
size of 1.0 μm or less is greater than the average con-
centration of the rare earth element contained in the 
entire powder.” Ex. 1001, 13:35-39. Petitioner contends 
that Ohashi teaches that “excessive pulverization of 
R—Fe—B alloys produces R-rich superfine powder 
having particles 1 μm or less.” Pet. 21 (citing Ex. 1004, 
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1:57-63, 2:28-60, 3:3-10, 4:37-41, 4:64-5:10, 5:50-53; Ex. 
1001, 2:19-22; Ex. 1002 ¶¶ 39-41, 46, 54, 78-80). Peti-
tioner also presents expert testimony that 

in Ohashi, one of ordinary skill would recog-
nize that the particles finer than 2 μm or less 
remaining in the powder after classification 
necessarily are R-rich and naturally and in-
herently have an average rare earth concen-
tration greater than the average rare earth 
concentration in the entire powder containing 
other non-rare earth elements such as the 
main R2Fe14B phase. 

Ex. 1002 ¶ 78 (citing Ex. 1001, 1:46-63; Ex. 1002 ¶¶ 39-
41) (cited at Pet. 22). 

 Patent Owner does not dispute this conclusion of 
Petitioner’s expert. See PO Resp. 21. We credit Dr. 
Ormerod’s testimony that Ohashi inherently discloses 
that the concentration of rare earth element contained 
in powders having a particle size of 2 μm or less is 
greater than the average concentration of rare earth 
element contained in the entire powder. 

 Claim 3 depends from claims 1 or 2, and further 
recites that “in said pulverization step, the alloy is 
finely pulverized in a high-speed flow of gas.” Ex. 1001, 
13:40-42. Petitioner contends that Ohashi teaches that 
“coarse powder is ‘finely pulverized in a jet mill with a 
jet stream of nitrogen gas.’ ” Pet. 22 (quoting Ex. 1004, 
6:45-48). Petitioner explains that Ohashi teaches that 
“classification can use ‘air stream and the like.’ ” Id. at 
23 (quoting Ex. 1004, 5:1-4; Ex. 1002 ¶ 81). 
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 Claim 14 recites depends from claim 1 and further 
requires that “the average particle size of the powder 
obtained in said second pulverization step is in a range 
between 2 μm to 10 μm.” Ex. 1001, 14:25-27. Petitioner 
contends that Ohashi teaches that “the ‘alloy powder 
as pulverized have an average particle diameter in the 
range from 3 μm to 10 μm and contain at least 90% by 
volume.’ ” Pet. 24 (quoting Ex. 1004, 4:58-60; Ex. 1002 
¶ 83). 

 Claim 16 recites “preparing alloy powder for R—
Fe—B rare earth magnets by the method of claim 1; 
and compacting the alloy powder for R—Fe—B rare 
earth magnets to produce a permanent magnet.” 
Ex. 1001, 14:31-36. Petitioner contends that Ohashi 
teaches that “the ‘obtained alloy powder after particle 
size classification to remove too fine particles was com-
pression-molded in a metal mold’ in making a perma-
nent magnet.” Pet. 23-24 (quoting Ex. 1004, 6:66-7:9; 
Ex. 1002 ¶¶ 85-86). 

 We credit Dr. Ormerod’s testimony that Ohashi 
teaches the limitations of dependent claims 2, 3, 14, 
and 16 and are persuaded that Petitioner presents 
sufficient evidence, as outlined above, to support a 
conclusion that the combination of Ohashi and Haseg-
awa renders obvious the subject matter of dependent 
claims 2, 3, 14, and 16. After considering Petitioner’s 
and Patent Owner’s positions, as well as their sup- 
porting evidence, we conclude that Petitioner has 
demonstrated, by a preponderance of the evidence, 
that dependent claims 2, 3, 14, and 16 of the ’765 
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patent would have been obvious over the combination 
of Ohashi and Hasegawa under 35 U.S.C. § 103(a). 

 
c. Claim 4 

 Claim 4 recites “[t]he method of claim 3, wherein 
the gas [i.e., the high-speed flow of gas in which the 
alloy is finely pulverized] comprises oxygen.” Ex. 1001, 
13:43-44. Petitioner asserts that “[d]uring fine pulver-
ization, Ohashi discloses that ‘[a]pplicable methods for 
the particle size classification’ include ‘air stream and 
the like.’ ” Pet. 22-23 (quoting Ex. 1002 ¶ 82; Ex. 1004, 
4:68-5:3). Petitioner further provides expert testimony 
that “oxygen . . . cannot be entirely removed from the 
jet milling and classification processes as understood 
by one of ordinary skill.” Ex. 1002 ¶ 82). Petitioner as-
serts “any other gas present in the milling chamber 
will also begin to move at high speed” when “a high-
speed flow of gas is emitted from nozzles into the 
milling chamber.” Pet Reply. 16 (citing Ex. 1012, 
112:15-22). 

 Patent Owner first argues the purported deficien-
cies of Ohashi and Hasegawa that it argued with re-
spect to independent claim 1. PO Resp. 21. For the 
same reasons as described above, we are not persuaded 
of any deficiencies in the combination of Ohashi and 
Hasegawa in Petitioner’s challenge. 

 Patent Owner next argues that Ohashi’s “particle 
size classification” is after the fine pulverization, such 
that the disclosed air stream of Ohashi “is not a high-
speed flow of gas for finely pulverizing the alloy,” but 
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“an air stream used for particle classification.” PO 
Resp. 23-24. Patent Owner’s argument implies that 
fine pulverization is completed prior to particle size 
classification. The Specification’s statements that “[t]he 
alloys may be finely pulverized using a jet mill” and 
“[i]n a preferred embodiment, a classifier is provided 
following the jet mill for classifying a powder output 
from the jet mill” (Ex. 1001, 3:46-49) appear to support 
Patent Owner’s interpretation that fine pulverization 
occurs in a jet mill and is finished before particle size 
classification occurs in a classifier. 

 Petitioner responds that “the process of removing 
fine powder (the cyclone classification step) is included 
in the claimed “second pulverization step” such that 
“ ‘pulverizing’ encompasses both the process of milling 
the alloy powder in the jet mill chamber and the pro-
cess of classifying the powder in the jet mill’s cyclone.” 
Pet. Reply 17. The Specification’s statements that 
“[t]he method for manufacturing alloy powder for R—
Fe—B type rare earth magnets . . . includes . . . a sec-
ond pulverization step of finely pulverizing the mate-
rial alloy, wherein . . . the second pulverization step 
comprises a step of removing at least part of fine pow-
der” (id. at 2:66-3:7 (emphasis added)); that “before a 
fine pulverization step is finished, at least part of R-
rich super-fine powder, i.e., powder having a particle 
size of 1 μm or less, is removed to adjust the particle 
quantity of the R-rich super-fine powder to 10% or less 
of the particle quantity of the entire powder” (id. at 
4:58-62) (emphasis added); and that “[a]s the example 
of the present invention, in the fine pulverization 
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process using the jet mill and the cyclone classifier con-
nected to each other, the pressure of the gas in the cy-
clone classifier was controlled to change the amount of 
super-fine powder contained in the collected powder” 
(id. at 10:46-50 (emphasis added)), appear to support 
Petitioner’s interpretation that fine pulverization com-
prises both the milling that occurs in the jet mill and 
the particle classification that occurs in the cyclone. 
Based on the above portions of the Specification, we 
determine the broadest reasonable interpretation con-
sistent with the Specification is that the second pulver-
ization step of finely pulverizing the material alloy is 
not completed after milling in the jet mill, but rather 
includes both a first sub-step of milling and a second 
sub-step of particle classification. 

 We are not persuaded that Patent Owner’s argu-
ment (i.e., that Ohashi lacks the second pulverization 
step of finely pulverizing the material alloy in a high 
speed flow of gas that comprises oxygen) is based on 
the claim language being given the broadest reasona-
ble interpretation in light of the Specification. Because 
we have determined that particle classification is part 
of finely pulverizing the material alloy in a high-speed 
flow of gas, Petitioner’s reliance on Ohashi’s particle 
size classification including an air stream (Pet. 22-23 
(quoting Ex. 1002 ¶ 82; Ex. 1004, 4:68-5:3)) is sufficient 
to meet the language of claim 4. 

 As to Patent Owner’s additional argument that 
the only carrier gas disclosed for Ohashi’s air-stream 
particle size classifier is nitrogen (PO Resp. 24 (citing 
Ex. 1004, 6:54-62)), we are not persuaded that this 
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reference to nitrogen as the carrier gas in “Example 1” 
negates Ohashi’s previous disclosure of an “air stream,” 
which one of ordinary skill in the art would recognize 
comprises some amount of oxygen. See Pet. Reply 18 
(citing Ex. 1002 ¶ 82). 

 We have also considered Patent Owner’s argu-
ments that “stating that ‘some amount of oxygen [ ] 
cannot be entirely removed from the jet milling [ ] pro-
cess[ ]’ is not the same as finely pulverizing an alloy in 
a high-speed flow of gas comprising oxygen” (PO Resp. 
25 (citing Ex. 1002 ¶ 82)), and that Ohashi teaches 
away from finely pulverizing the alloy in a high-speed 
flow of gas comprising oxygen because “[a] person of 
ordinary skill reading Ohashi would be led away from 
the ’765 Patent, which finely pulverizes the alloy in a 
high-speed flow of gas comprising oxygen to intention-
ally coat the surfaces of the powder with a thin oxide 
layer.” Id. at 26, 28 (citing Ex. 2002 ¶ 100). These argu-
ments, however, are not persuasive considering that 
our determination is based on the express disclosure of 
Ohashi’s air stream for particle classification as op-
posed to relying on any residual oxygen in the jet mill 
of Ohashi or Hasegawa and/or the modification of 
Ohashi. 

 We credit Dr. Ormerod’s testimony that Ohashi 
teaches the limitations of dependent claim 4 and are 
persuaded that Petitioner presents sufficient evidence, 
as outlined above, to support a conclusion that the 
combination of Ohashi and Hasegawa renders obvious 
the subject matter of dependent claim 4. After consid-
ering Petitioner’s and Patent Owner’s positions, as well 
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as their supporting evidence, we conclude that Peti-
tioner has demonstrated, by a preponderance of the ev-
idence, that dependent claim 4 of the ’765 patent would 
have been obvious over the combined teachings of 
Ohashi and Hasegawa under 35 U.S.C. § 103(a). 

 
D. Obviousness of Claims 11 and 12 over Ohashi, 

Hasegawa, and Yamamoto 

1. Overview of Yamamoto 

 Yamamoto discloses that “[p]ermanent magnet al-
loy ingots are generally produced by a metal mold cast-
ing method consisting in casting molten alloy in a 
metal mold.” Ex. 1007, 1:15-17. Yamamoto also dis-
closes a method for producing a rare earth metal mag-
net alloy by “a strip casting system combined with a 
twin roll, a single roll, a twin belt or the like.” Id. at 
1:59-61. Yamamoto suggests that “an ingot produced 
by this method has a composition more uniform than 
that obtained with the metal mold casting method,” 
but that sufficient improvement has not yet been seen. 
Id. at 1:62-2:3. Yamamoto further discloses “melting a 
rare earth metal-iron alloy to obtain a molten alloy and 
solidifying the molten alloy uniformly at a cooling rate 
of 10 to 1000° C./sec.” Id. at 2:34-36. 

 
2. Obviousness of Claims 11 and 12 

 Petitioner alleges that claims 11 and 12 would 
have been obvious over the combination of Ohashi, Ha-
segawa, and Yamamoto. Pet. 24-26. Claim 11 depends 
from claim 1 and further recites “the step of producing 
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the alloy for rare earth magnets by cooling a melt of 
the alloy at a cooling rate in the range between 
102°C./sec and 104°C./sec.” Ex. 1001, 14:16-19. Claim 12 
depends from claim 11 and further requires that “the 
melt of the alloy is cooled by a strip casting method. Id. 
at 14:20-21. Petitioner argues that Yamamoto teaches 
“a rapid cooling (strip cast) method in making a mate-
rial alloy more uniformly for making powders of an 
R—Fe—B magnet.” Pet. 24, 26 (citing Ex. 1007, Abstr., 
1:8-14, 2:32-37, 6:16-29, Fig. 1). Petitioner argues 
that Yamamoto “teaches rapid cooling in the claimed 
range to solidify the molten alloy more uniformly.” 
Id. at 26 (citing Ex. 100, Abstr., 2:32-37; Ex. 1002 
¶¶ 90-92). 

 Patent Owner argues the purported deficiencies of 
Ohashi and Hasegawa that it argued with respect to 
independent claim 1. PO Resp. 21. For the same rea-
sons as described above, we are not persuaded of any 
deficiencies in the combination of Ohashi and Haseg-
awa in Petitioner’s challenge. Patent Owner does not 
dispute that Ohashi and Hasegawa teach every ele-
ment of claims 11 and 12 except for the alloy being 
cooled at a cooling rate in the claimed range (claim 11) 
or being cooled by a strip casting method (claim 12), 
nor that Yamamoto teaches the claimed cooling rate 
range and cooling by a strip casting method. PO Resp. 
28-45. 

 Petitioner further argues that “[o]ne of ordinary 
skill would have been motivated to use a material al- 
loy formed by the rapid cooling method taught by 
Yamamoto with the pulverization techniques taught 
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by Ohashi and Hasegawa in order to pulverize an [R—
Fe—B] alloy more uniformly.” Pet. 24 (citing Ex. 1002 
¶¶ 87-89) (emphasis omitted). Petitioner also alleges 
that the rapid cooling (strip cast) method of Yamamoto, 
and the ingot method of Ohashi and Hasegawa, “are 
well known and interchangeable to one of ordinary 
skill.” Id. (citing Ex. 1001, 1:35-45; Ex. 1002 ¶¶ 42-43, 
87-89). Petitioner provides expert testimony that “one 
of ordinary skill would have been motivated to combine 
these prior art teachings of Ohashi, Hasegawa, and 
Yamamoto according to known methods to yield pre-
dictable results. Such a modification also would have 
been obvious because it would have involved the use of 
known techniques to improve a similar method.” Ex. 
1002 ¶ 92 (cited at Pet. 26). 

 Patent Owner counters that one of ordinary skill 
in the art would not have been motivated to combine 
the teachings of Ohashi, Hasegawa, and Yamamoto to 
arrive at the claimed invention. PO Resp. 28-45. Patent 
Owner does not appear to dispute Petitioner’s conten-
tion that strip casting would result in a more uniform 
alloy. In particular, Patent Owner acknowledges that 
utilizing a strip casting method generates an alloy 
with the R-rich phase distributed uniformly along the 
boundaries of columnar R2Fe14B grains having a mean 
width of about 5-25 μm, as compared to an alloy gener-
ated by ingot casting, which results in randomly dis-
persed regions of R-rich phase and -Fe dendrites with 
columnar R2Fe14B grains having a mean width of about 
50-150 μm. Id. at 31-32 (citing Ex. 2009, 476). 
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 Patent Owner, however, does dispute that generat-
ing a more uniform alloy would motivate a person of 
ordinary skill in the art to utilize a strip casting 
method in connection with the pulverization process of 
Ohashi as modified by Hasegawa. PO Resp. 28-45. Pa-
tent Owner contends that the more uniform composi-
tion of a strip cast alloy, as compared to an ingot cast 
alloy, would result in a smaller average particle size 
and a powder distribution that is relatively uniform in 
particle size and shape during hydrogen pulverization. 
Id. at 33 (citing Ex. 2002 ¶ 108; Ex. 2010, 3277, Fig. 6; 
Ex. 1001, 2:18-23, 8:66-9:3). Patent Owner recognizes 
that “finely milled R2Fe14B phase particles [on the or-
der of 1-5 μm] improve the density of the magnet, 
thereby positively impacting the magnetic resonance 
and coercivity as well as the mechanical integrity of 
the final magnet” (id. at 38 (citing Ex. 2002 ¶ 112)), but 
explains that more finely milled particles would then 
have to be removed as part of Ohashi’s particle re-
moval step, thereby resulting in a significantly dimin-
ished yield (id. at 30-31, 35-37). Patent Owner argues 
that Petitioner “ignores the[ ] consequences of chang-
ing Ohashi’s recipe” (id. at 40) and “did not take into 
account the effect of an increased amount of superfine 
powder from the ‘more uniform material alloy’ on 
Ohashi’s or Hasegawa’s removal classification teach-
ings” (id. at 41). 

 Petitioner, however, has supported its conclusion 
of obviousness based on the interchangeability of ingot 
casting and strip casting and the combination of prior 
art elements according to known methods to yield a 
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predictable result. Pet. 24, 26 (citing Ex. 1002 ¶ 92). Pe-
titioner has shown, and Patent Owner has not dis-
puted, that the claimed elements are known in the art, 
albeit not combined in a single reference, and are used 
for their known purpose. Id. at 25-26. We are per-
suaded that Petitioner has shown sufficiently that a 
person of ordinary skill in the art would have known 
how to combine Yamamoto’s strip casting method hav-
ing a cooling rate in the claimed range with the pulver-
ization technique of Ohashi as modified by Hasegawa 
using known methods. See Ex. 1002 ¶ 43 (“Rare earth 
elements . . . are collected and are melted together to 
form a cast alloy using known techniques to one of or-
dinary skill such as the ingot cast method or a strip 
cast method.”); see also Ex. 1001, 1:36-45, 12:24-29 (re-
ferring to material alloy being produced by two types 
of methods—ingot casting and rapid cooling—and stat-
ing that the present invention was applicable to both 
an ingot method and a rapid cooling method); Ex. 1002 
¶ 87 (“The ingot or strip cast methods are interchange-
able to those skilled in the art.”). Petitioner has also 
shown that a person of ordinary skill in the art would 
have recognized the results of the combination to be 
predictable. Ex. 1002 ¶ 92; Pet. Reply 24 (“[A] person 
of ordinary skill would have known how to mitigate the 
reduction in yield that [Patent Owner] suggests would 
be inherently present in the modified Ohashi pro-
cess.”). 

 Patent Owner argues that “magnet manufactur-
ing is a far more complicated process than the Peti-
tioner’s arguments make it out to be,” and that “if you 
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make a change in any part of this total process, then 
you are going to have to . . . investigate to see do you 
need to make compensations in other parts of the pro-
cess as well. And that simply is going to be beyond 
what one of ordinary skill in the art would be able to 
do.” Tr. 62:9-11, 20-25. Patent Owner further argues 
that the difference in the level of ordinary skill prof-
fered by Patent Owner and Petitioner will affect 
whether the skilled artisan is able to modify the rare-
earth magnet manufacturing process while taking into 
account critical parameters. See id. at 64:3-13. Patent 
Owner also argues that “fine-tuning or optimization of 
[the subject matter of the ’765 patent] is going far be-
yond that of the level of ordinary skill of both of what 
[Patent Owner’s expert] and of what [Petitioner’s ex-
pert] have defined.” Id. at 65:25-66:2. 

 Although Patent Owner argues that fine-tuning 
the magnet-making process to achieve desired charac-
teristics is beyond the level of ordinary skill, Patent 
Owner has not explained persuasively that the combi-
nation of Yamamoto’s strip casting at particular cool-
ing rates with the pulverization techniques of Ohashi 
as modified by Hasegawa would have been unpredict-
able to one of ordinary skill in the art. That is, one of 
skill in the art would have understood that changing 
the method of producing the alloy would affect the re-
sulting alloy (as described above), even if one of skill in 
the art would not have known exactly how to fine-tune 
the magnet making process to achieve the same alloy. 
Moreover, given the only slight differences between 
the levels of ordinary skill proffered by Petitioner and 



66a 

 

Patent Owner, we are not persuaded that having 
slightly fewer number of years of experience of work 
and research in the field of rare earth magnets (as 
proffered by Patent Owner) would significantly change 
what would be predictable to a person of ordinary skill 
in the art, considering that the person of ordinary skill 
is a hypothetical person aware of all of the pertinent 
prior art. The parties fail to provide a credible expla-
nation on this record as to how the alleged difference 
in experience levels for a person of ordinary skill in the 
art would alter our analysis of the record. 

 Patent Owner also argues that one with ordinary 
skill in the art, for various considerations, such as di-
minished yield, would not have implemented a strip 
casting method having cooling rates in the claimed 
range in connection with the pulverization technique 
of Ohashi as modified by Hasegawa. PO Resp. 28-42. 
Whether implementation of Yamamoto’s strip casting 
method makes commercial sense does not control the 
obviousness determination. Patent Owner has not pro-
vided persuasive reasoning or evidence to support its 
contention that one of skill believed there to be some 
technological incompatibility that prevented the com-
bination of Yamamoto’s strip casting method having 
cooling rates in the claimed range with the pulveriza-
tion technique of Ohashi as modified by Hasegawa; 
that the combination was unpredictable in some way; 
or that one with ordinary skill in the art would not 
have known how to use Yamamoto’s strip casting 
method with the pulverization technique of Ohashi as 
modified by Hasegawa. See Orthopedic Equip. Co. v. 
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United States, 702 F.2d 1005, 1013 (Fed. Cir. 1983) 
(“[T]he fact that the two [prior art disclosures] would 
not be combined by businessmen for economic reasons 
is not the same as saying that it could not be done be-
cause skilled persons in the art felt that there was 
some technological incompatibility that prevented 
their combination. Only the latter fact is telling on the 
issue of nonobviousness.”). 

 We appreciate Patent Owner’s argument that “an 
invention ‘composed of several elements is not proved 
obvious merely by demonstrating that each of its ele-
ments was, independently, known in the prior art.” PO 
Resp. 40 (citing KSR Int’l Co. v. Teleflex Inc., 550 U.S. 
398, 418 (2007)). Petitioner, however, has set forth a 
sufficient rationale to arrive at what is claimed. Spe-
cifically, Petitioner has demonstrated that the claims 
represent the combination of prior art elements ac-
cording to known methods to yield a predictable result. 
See KSR, 550 U.S. at 416 (“The combination of familiar 
elements according to known methods is likely to be 
obvious when it does no more than yield predictable 
results.”). This is itself a sufficient reason with rational 
underpinning to support a conclusion of obviousness. 
This is especially true where the evidence supports 
that consideration of design incentives, such as the 
provision of a “lower cost, more productive [process] 
better suited for higher volume manufacturing” would 
have led one of ordinary skill to pursue the predictable 
combination of elements. Pet. Reply 24 (citing Ex. 2003, 
109:10-20). 
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 Patent Owner also argues that “one of the pur-
poses of Ohashi is ‘to effectively prevent oxidation of 
the too fine particles’ (PO Resp. 43 (citing Ex. 1004, 
Abstr.)), and that “[h]ydrogen pulverizing a strip cast 
alloy, however, increases the likelihood of oxidation 
of the pulverized particles (id. at 44 (citing Ex. 2014, 
3:1-21; Ex. 1001, 2:5-7; Ex. 1005, Abstr., ¶ 3)). Patent 
Owner continues that “[g]iven this increased likeli-
hood of oxidation when coarsely pulverizing a strip 
cast alloy via hydrogen pulverization, modifying Ohashi 
to use Yamamoto’s strip cast alloy and Hasegawa’s hy-
drogen pulverization would render Ohashi unsatisfac-
tory for its intended purpose of preventing oxidation.” 
Id. at 45 (citing Ex. 2002 ¶ 113). 

 We disagree with Patent Owner. The use of strip 
casting to produce an alloy for producing an R—Fe—B 
type rare earth magnet and the use of hydrogen pul-
verization to coarsely pulverize the alloy to produce an 
R—Fe—B type rare earth magnet is not inconsistent 
with Ohashi’s described purpose of “the preparation of 
an alloy-type permanent magnet mainly composed of a 
rare earth element, . . . iron and boron having out-
standingly high stability against otherwise possible 
changes in the magnetic properties in the lapse of 
years for service.” Ex. 1004, 1:10-15. Modifying Ohashi 
in accordance with the teachings of Hasegawa and 
Yamamoto would not impede the broad intended pur-
pose of Ohashi. Like Ohashi, both Hasegawa and 
Yamamoto are directed to methods of producing rare 
earth magnets. In addition, Ohashi contemplates re-
moval of fine powder to address concerns that even 
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conducting the pulverization in an atmosphere of a 
non-oxidizing or inert gas “is still insufficient so that 
oxidation of the alloy powder proceeds faster or slower 
throughout the processes of pulverization, transporta-
tion, storage and subsequent processing resulting in a 
decrease or poor reproducibility of the magnetic prop-
erties of the permanent magnets prepared from the al-
loy powder.” Id. at 1:64-2:2. 

 In considering the entirety of the record, we are 
persuaded that a person of ordinary skill in the art 
would have combined the teachings of Ohashi and Ha-
segawa with the teachings of Yamamoto according to 
known methods to yield a predictable result. We credit 
Dr. Ormerod’s testimony that the claimed elements 
were known in the art and were used for their known 
purposes (Ex. 1002 ¶¶ 90-94), that a person of ordinary 
skill in the art could have combined the known ele-
ments by known methods (id. ¶ 87), and that one of or-
dinary skill would have recognized the results of the 
combination to be predictable (id. ¶ 92). We also credit 
the evidence supporting that consideration of design 
incentives, such as the provision of a “lower cost, more 
productive [process] better suited for higher volume 
manufacturing” would have led one of ordinary skill to 
pursue the predictable combination of elements. Pet. 
Reply 24 (citing Ex. 2003, 109:10-20). 

 Petitioner has presented sound reasoning with ra-
tional underpinnings in urging that an ordinarily 
skilled artisan would have utilized Yamamoto’s strip 
casting method having cooling rates in the claimed 
range in connection with the pulverization technique 
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of Ohashi as modified by Hasegawa. After considering 
Petitioner’s and Patent Owner’s positions, as well as 
their supporting evidence, we conclude that Petitioner 
has demonstrated, by a preponderance of the evidence, 
that dependent claims 11 and 12 of the ’765 patent 
would have been obvious over the combined teachings 
of Ohashi, Hasegawa, and Yamamoto under 35 U.S.C. 
§ 103(a). 

 
E. Obviousness of Claim 15 over Ohashi, Haseg-

awa, and Kishimoto 

1. Overview of Kishimoto 

 Kishimoto discloses “a process for producing rare 
earth iron-based sintered permanent magnets of high 
performance, which predominantly comprise one or 
more rare earth metals, boron, and iron . . . and to a 
powder mixture for use in compaction to produce rare 
earth iron sintered permanent magnets by such a pro-
cess.” Ex. 1008, 1:5-10. Kishimoto further discloses the 
addition of “a small proportion of a lubricant . . . to the 
powder in order to ensure mobility of the alloy powder 
during compaction and facilitate mold release.” Id. at 
2:35-39. Kishimoto explains that if the mobility of the 
alloy powder is insufficient, “friction between the pow-
der and the mold . . . may cause flaws, delaminations, 
or cracks to occur on the surface of the die or green 
compact,” or may inhibit rotation of the powder that is 
“required to align the readily magnetizable axes of in-
dividual particles of the alloy powder along the direc-
tion of the applied magnetic field so as to develop 
magnetic anisotropy.” Id. at 2:40-48. 
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2. Obviousness of Claim 15 

 Patent Owner directs no credible arguments spe-
cifically to dependent claim 15 with regard to the chal-
lenge for obviousness over Ohashi, Hasegawa, and 
Kishimoto. Instead, Patent Owner argues the pur-
ported deficiencies of Ohashi and Hasegawa that it ar-
gued with respect to independent claim 1, stating that 
Kishimoto does not make up for these deficiencies. PO 
Resp. 22. For the same reasons as described above, 
we are not persuaded of any deficiencies in the combi-
nation of Ohashi and Hasegawa in Petitioner’s chal-
lenge. 

 Claim 15 depends from claim 1 and further recites 
“the step of adding a lubricant to the powder obtained 
in said pulverization step.” Ex. 1001, 14:28-30. Peti-
tioner alleges that claim 15 would have been obvious 
over the combination of Ohashi, Hasegawa, and Ki-
shimoto. Pet. 26-28. Petitioner relies on the combina-
tion of Ohashi and Hasegawa for every element of 
claim 15, except for the recitation of “adding a lubri-
cant to the powder obtained in said pulverization step.” 
Id. at 27-28 (emphasis added). Petitioner argues that 
Kishimoto teaches that “before compaction ‘a small 
proportion of a lubricant is normally added to the pow-
der in order to ensure mobility of the alloy powder dur-
ing compaction and facilitate mold release.’ ” Id. at 27 
(quoting Ex. 1008, 2:35-40). Petitioner argues that 
“[o]ne of ordinary skill would have been motivated to 
add a lubricant taught by Kishimoto to the fine alloy 
powder taught in Ohashi and Hasegawa in order to 



72a 

 

ensure the mobility of the alloy powder and assist in 
compaction.” Id.; Ex. 1002 ¶ 95. 

 We credit Dr. Ormerod’s testimony that Kishimoto 
teaches the limitations of dependent claim 15 and that 
one of skill in the art would have been motivated to 
modify the method of Ohashi and Hasegawa to add a 
lubricant as taught by Kishimoto, as outlined above. 
We are persuaded that Petitioner presents sufficient 
evidence, as outlined above, to support a conclusion 
that the combination of Ohashi, Hasegawa, and Ki-
shimoto renders obvious the subject matter of depend-
ent claim 15. After considering Petitioner’s and Patent 
Owner’s positions, as well as their supporting evi-
dence, we conclude that Petitioner has demonstrated, 
by a preponderance of the evidence, that dependent 
claim 15 of the ’765 patent would have been obvious 
over the combination of Ohashi, Hasegawa, and Ki-
shimoto under 35 U.S.C. § 103(a). 

 
III. CONCLUSION 

 We determine Petitioner has established, by a pre-
ponderance of the evidence, that claims 1-4, 14, and 16 
are unpatentable under 35 U.S.C. § 103(a) as obvious 
over the combination of Ohashi and Hasegawa; claims 
11 and 12 are unpatentable under 35 U.S.C. § 103(a) as 
obvious over the combination of Ohashi, Hasegawa, 
and Yamamoto; and claim 15 is unpatentable under 35 
U.S.C. § 103(a) as obvious over the combination of 
Ohashi, Hasegawa, and Kishimoto. 
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IV. ORDER 

 For the reasons given, it is 

 ORDERED that claims 1-4, 11, 12, and 14-16 of 
the ’765 patent have been shown by a preponderance 
of the evidence to be unpatentable. 

 This is a Final Written Decision. Parties to this 
proceeding seeking judicial review of our decision must 
comply with the notice and service requirements of 37 
C.F.R. § 90.2. 

FOR PETITIONER: 

Michael S. Connor 
Haiou Qin 
Christopher B. Kelly 
H. James Abe 
ALSTON & BIRD LLP 
mike.connor@alston.com 
haiou.qin@alston.com 
chris.kelly@alston.com 
james.abe@alston.com 

FOR PATENT OWNER: 

Mehran Arjomand 
Robert J. Hollingshead 
Curt Lowry 
Akira Irie 
MORRISON & FOERSTER LLP 
marjomand@mofo.com 
rhollingshead@mofo.com 
clowry@mofo.com 
airie@mofo.com 
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I. INTRODUCTION 

A. Background 

 Alliance of Rare-Earth Permanent Magnet Indus-
try (“Petitioner”) filed a Corrected Petition (Paper 13, 
“Pet.”) requesting an inter partes review of claims 1, 5, 
and 6 of U.S. Patent No. 6,537,385 B2 (Ex. 1001, “the 
’385 patent”). On February 13, 2015, pursuant to 35 
U.S.C. § 314, we instituted an inter partes review of 
claims 1, 5, and 6 on the following grounds of unpatent-
ability asserted by Petitioner: 

Reference Basis Claims 
Hasegawa1 and Yamamoto2 § 103(a) 1, 5, and 6 

Ohashi3 and Yamamoto § 103(a) 1, 5, and 6 

He4 § 102(b) 1 

He and Yamamoto § 103(a) 5 and 6 

Decision to Institute (Paper 17, “Dec. Inst.”), 6, 19-20. 

 
 1 Hasegawa, JP 1993-283217 (published Oct. 29, 1993) (“Ha-
segawa,” Ex. 1008 and Ex. 1004 (English translation)). Hasegawa 
is a Japanese language document. Unless indicated otherwise, all 
citations to Hasegawa in this decision will refer to its certified 
English language translation. 
 2 Yamamoto et al., US 5,383,978 (issued Jan. 24, 1995) 
(“Yamamoto,” Ex. 1007). 
 3 Ohashi et al., US 4,992,234 (issued Feb. 12, 1991) 
(“Ohashi,” Ex. 1005). 
 4 Shuixiao He, Rare Earth Permanent Magnet Milling 
Equipment—Jet Mill Closed Loop System, 21 MAGNETIC MATERI-

ALS AND PARTS, 48-51 (Oct. 1990) (“He,” Ex. 1009 and Ex. 1006 
(English translation)). He is a Chinese language document. Un-
less indicated otherwise, all citations to He in this decision will 
refer to its certified English language translation. 
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 Hitachi Metals, Ltd. (“Patent Owner”) filed a Pa-
tent Owner Response (Paper 26, “PO Resp.”), and Peti-
tioner filed a Reply (Paper 31, “Pet. Reply”). 

 Petitioner relies on the Declaration of John Or-
merod Ph.D. in support of its Petition (Ex. 1002). Pa-
tent Owner relies on the Declaration of Laura H. Lewis 
(Ex. 2002) in support of its Response. Petitioner refers 
to the deposition testimony of Dr. Lewis (Ex. 1010). Pa-
tent Owner refers to the deposition testimony of Dr. 
Ormerod (Ex. 2003). 

 We heard oral argument on November 6, 2015. A 
transcript is entered in the record as Paper 38 (“Tr.”). 

 We have jurisdiction under 35 U.S.C. § 6(c). This 
Final Written Decision is issued pursuant to 35 U.S.C. 
§ 318(a) and 37 C.F.R. § 42.73. 

 We determine Petitioner has shown by a prepon-
derance of the evidence that claims 1, 5, and 6 of the 
’385 patent are unpatentable under 35 U.S.C. § 103(a). 

 
B. Related Proceedings 

 Petitioner represents that the ’385 patent was as-
serted in International Trade Commission Investiga-
tion No. 337-TA-855, which was terminated before 
adjudication of any validity issues. Pet. 5. 

 Patent Owner represents that Inter Partes Review 
No. IPR2014-01266 of U.S. Patent No. 6,491,765 B2 
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(“the ’765 patent”)5 also is related to this proceeding. 
Paper 12, 2. 

 
C. The ’385 Patent 

 The ’385 patent relates to methods for manufac-
turing neodymium-iron-boron magnets, referred to as 
R—Fe—B type rare earth magnets. Ex. 1001, Abstr., 
1:6-8, 1:15-18. The method includes a first step of 
coarsely pulverizing a material alloy to a size on the 
order of several hundred micrometers or less using a 
hydrogen embrittlement apparatus, and a second step 
of finely pulverizing the material alloy to an average 
particle size on the order of several micrometers with, 
for example, a jet mill. Id. at 1:24-34. 

 During the second pulverization step, super-fine 
powder that is rich in the rare earth element (R) (i.e., 
powder having a particle size of 1 μm or less) is pro-
duced. Id. at 2:18-22. These R-rich super-fine powder 
particles oxidize easily as compared to other particles 
such that “oxidation of the rare earth element vigor-
ously proceeds during the manufacturing process 
steps.” Id. at 2:28-30. The rare earth element, thus, is 
consumed by reacting with oxygen, and “the produc-
tion amount of the R2T14B crystal phase as the major 
phase decreases.” Id. at 2:31-32. The result is a reduc-
tion in the coercive force and remanent flux density of 
the resultant magnet, and deterioration of the square-
ness of the demagnetization curve. Id. at 2:33-36. 

 
 5 The ’385 patent is a divisional of the ’765 patent. Ex. 1001. 



78a 

 

 In an effort to improve and stabilize the magnet 
properties even when a material alloy including an R-
rich phase is used, the ’385 patent describes the addi-
tional step of “removing at least part of [the] powder in 
which the concentration of the rare earth element is 
greater than the average concentration of the rare 
earth element contained in the entire powder, to re-
duce the average concentration of oxygen bound with 
the rare earth element contained in the powder.” Id. at 
3:20-26. 

Table I of the ’385 patent is reproduced below. 
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 As reported in Table I above, oxygen increases, and 
coercive force iHc and residual magnetic flux density 
Br deteriorate, as the percentage of super-fine powder 
in the entire powder increases. Id. at 11:29-38. When 
the percentage of super-fine powder is 10.0% or less, 
excellent magnetic properties, including a coercive 
force iHc of 900 kA/m or more and a residual magnetic 
flux density Br of 1.35 T or more, are obtained. Id. at 
11:39-44. 

 In a preferred embodiment, the molten material 
alloy is cooled by a strip casting method, which is a 
rapid cooling method. Id. at 1:38-39, 3:55-56. In a pre-
ferred embodiment, the material alloy is obtained by 
cooling a molten material alloy at a cooling rate in a 
range between 102° C/sec and 104° C/sec. Id. at 1:45-47, 
3:51-54. Alloys prepared by rapid cooling methods, as 
compared to ingot casting methods (in which a molten 
alloy is poured into a mold and cooled comparatively 
slowly), have a fine structure, are small in grain size, 
have a wide area of grain boundaries, and have a good 
dispersion of the R-rich phase. Id. at 1:37-39, 1:64-2:4. 
Although the preferred embodiment is applied to a 
rapidly solidified alloy produced by a strip casting 
method, it also is applicable to an alloy produced by an 
ingot method. Id. at 12:24-29. 

 
D. Illustrative Claim 

 Claim 1 is illustrative of the claimed subject mat-
ter, and is reproduced below. 
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1. A method for manufacturing alloy powder 
for R—Fe—B rare earth magnets, comprising 
a first pulverization step of coarsely pulveriz-
ing an R—Fe—B alloy for rare earth magnets 
produced by a rapid cooling method and a sec-
ond pulverization step of finely pulverizing 
the material alloy, 

 wherein said second pulverization step 
comprises a step of removing at least part of 
the powder in which the concentration of rare 
earth element is greater than the average con-
centration of rare earth element contained in 
the entire powder. 

Ex. 1001, 13:19-30. 

 
II. DISCUSSION 

A. Claim Construction 

 In an inter partes review, claim terms in an unex-
pired patent are interpreted according to their broad-
est reasonable construction in light of the specification 
of the patent in which they appear. 37 C.F.R. § 100(b); 
see In re Cuozzo Speed Techs., LLC, 793 F.3d 1268, 1278 
(Fed. Cir. 2015) (“We conclude that Congress implicitly 
approved the broadest reasonable interpretation 
standard in enacting the AIA.”), cert. granted sub nom. 
Cuozzo Speed Techs. LLC v. Lee, 84 U.S.L.W. 3218 (Jan. 
15, 2016) (No. 15446). Claim terms are given their or-
dinary and customary meaning as understood by one 
of ordinary skill in the art in the context of the entire 
disclosure. In re Translogic Tech., Inc., 504 F.3d 1249, 
1257 (Fed. Cir. 2007). 
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 In the Decision to Institute, we interpreted “con-
centration of rare earth element” as “the amount of 
rare earth element in a powder in comparison to the 
amount of all the elements in the powder.” Dec. Inst. 7. 
The parties do not dispute this interpretation in the 
Patent Owner Response or in the Petitioner Reply. We 
adopt the above claim construction based on our previ-
ous analysis, and see no reason to deviate from that 
construction for purposes of this Decision. 

 The interpretation of the claim term “rapid cooling 
method” is relevant to our analysis for the Final Writ-
ten Decision. Patent Owner urges that “one of ordinary 
skill in the art would understand the ordinary and cus-
tomary meaning of ‘rapid cooling method’ to refer to a 
cooling mechanism different and faster than ingot 
casting, but not cooled so fast that it exceeds rapid cool-
ing and enters the domain of super-rapid cooling.” PO 
Resp. 8 (citing Ex. 2002 ¶¶ 81-82). Patent Owner con-
tends that this proposed interpretation is consistent 
with the Specification of the ’385 patent, including de-
pendent claims 5 and 6, as well as the ordinary and 
customary usage of the term. Id. Patent Owner’s ex-
pert points to the language of the Specification stating 
that “a rapidly cooled method” is “typified by a strip 
casting method and a centrifugal casting method.” Ex. 
2002 ¶ 81 (quoting Ex. 1001, 1:35-40). We conclude that 
such language indicates only that strip casting and 
centrifugal casting are typical examples of rapid cool-
ing methods or exemplify rapid cooling methods, not 
that rapid cooling methods necessarily exclude super-
rapid cooling methods. 
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 Petitioner contends that the term “rapid cooling 
method” should be construed as a cooling method in 
which “a molten material alloy is put into contact with 
a single chill roll, twin chill rolls, a rotary chill disk, a 
rotary cylindrical chill mold, or the like, to be rapidly 
cooled thereby producing a solidified alloy thinner 
than an ingot cast alloy.’ ” Pet. Reply 6 (quoting Ex. 
1001, 1:41-45). Petitioner contends that such a con-
struction comports with the clear definition set forth 
in the Specification. Id. at 3. Petitioner further argues 
that the doctrine of claim differentiation supports Pe-
titioner’s proposed construction in that dependent 
claim 5 “specifically recites cooling the alloy material 
at a rate ‘in the range between 102°C/sec and 
104°C/sec’ ” such that the rapid cooling method of claim 
1 must include cooling rates outside of this range. Id. 
at 4 (citing Ex. 1001, 14:1-5). We agree with Petitioner. 
The additional language of the Specification stating 
that “[i]n a preferred embodiment, the material alloy 
for rare earth magnets is obtained by cooling a molten 
material alloy at a cooling rate in a range between 
102°C./sec and 104°C./sec” (Ex. 1001, 3:51-54), along 
with the same language appearing in dependent claim 
5, supports that rapid cooling methods can encompass 
a broader range of cooling rates such that the reference 
to the particular range was necessary to ensure spe-
cific protection directed to a narrower and preferred 
range of cooling rates.6 

 
 6 If the upper limit of rapid cooling methods were understood 
by those of ordinary skill in the art to be limited to “something 
close to 10,000 degrees Celsius per second” as argued by Patent  
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 We adopt Petitioner’s proposed construction for a 
“rapid cooling method” as “a cooling method in which a 
molten material alloy is put into contact with a single 
chill roll, twin chill rolls, a rotary chill disk, a rotary 
cylindrical chill mold, or the like, to be rapidly cooled 
thereby producing a solidified alloy thinner than an in-
got cast alloy.” 

 
B. Obviousness of Claims 1, 5, and 6 over Ha-

segawa and Yamamoto  

1. Overview of Hasegawa 

 Hasegawa discloses that an alloy used to make 
rare-earth magnets is generally obtained by conven-
tional powder metallurgy. Ex. 1004 ¶ 2. Hasegawa fur-
ther discloses that melted cast ingots of rare-earth 
magnets have a multi-phase crystal structure includ-
ing a main phase R2Fe14B, and an Nd-rich (i.e., rare 
earth-rich) phase. Id. ¶ 3. In Hasegawa, melted cast in-
got is pulverized using mechanical pulverization tech-
niques or a method that “involves causing hydrogen to 
be absorbed into the melted cast ingot of a rare-earth-
iron-boron based magnet and allowing disintegration 

 
Owner, reference to such an upper limit as a preferred embodi-
ment and in dependent claim 5 would appear to be superfluous. 
See Tr. 70:8-11. We have also considered the statement in the 
Specification that “[i]n the rapid cooling method, the molten alloy 
is cooled at a rate in the range between 10[]2°C./sec and 
104°C./sec” (Ex. 1001, 1:45-47), but, in the context of the entire 
Specification, we consider this to be a statement of a particular 
cooling rate in accordance with the invention, rather than an ex-
press definition clearly and deliberately limiting the term “rapid 
cooling” to a particular cooling rate. 
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to occur to produce a coarse powder.” Id. Hydrogen pul-
verization can produce pulverized powder in about 
one-fourth of the time of mechanical pulverization and 
can also cause the rare-earth rich phase to be more 
easily pulverized. Id. After coarse pulverization by me-
chanical or hydrogen pulverization, the powder is then 
finely pulverized using a jet mill. Id. 

 Hasegawa further discloses that the rare earth-
rich phase oxidizes more readily than the main phase, 
and that if the rare earth-rich phase is excessively pul-
verized, a magnet obtained from such a fine powder 
may include excessive oxide phase and lack good mag-
netic properties. Id. To combat this known problem, 
Hasegawa discloses that wind power is used to remove 
R-rich phase fine powder during a particle classifica-
tion step following pulverization. Id. ¶ 4; Ex. 1002 ¶ 66. 
The remaining powder having lower concentrations of 
rare earth is compacted compressively, sintered, and 
heat-treated. Ex. 1004 ¶ 4. The method allows rare 
earth-iron-boron magnets of high coercivity and high 
energy product to be obtained by using “classifiers 
that employ wind power to remove Nd-rich phase [(i.e., 
rare earth rich phase)] that includes large quantities 
of oxygen due to excessive pulverization and thus im-
prove sinterability and reduce the oxide phase that is 
present at the grain boundaries.” Id. ¶ 5. 

 
2. Overview of Yamamoto 

 Yamamoto discloses that “[p]ermanent magnet al-
loy ingots are generally produced by a metal mold 



86a 

 

casting method consisting in casting molten alloy in a 
metal mold.” Ex. 1007, 1:15-17. Yamamoto also dis-
closes a method for producing a rare earth metal mag-
net alloy by “a strip casting system combined with a 
twin roll, a single roll, a twin belt or the like.” Id. at 
1:59-61. Yamamoto states that “an ingot produced by 
this method has a composition more uniform than that 
obtained with the metal mold casting method,” but 
that sufficient improvement has not yet been seen. Id. 
at 1:62-2:3. Yamamoto further discloses “melting a rare 
earth metal-iron alloy to obtain a molten alloy and so-
lidifying the molten alloy uniformly at a cooling rate of 
10 to 1000° C./sec.” Id. at 2:34-36. 

 
3. Obviousness of Claims 1, 5, and 6 

a. Claim 1 

 Petitioner alleges that independent claim 1 would 
have been obvious over the combination of Hasegawa 
and Yamamoto. Pet. 17-20. Petitioner relies on Haseg-
awa for every element of independent claim 1, except 
for the recitation of “an R—Fe—B alloy for rare earth 
magnets produced by a rapid cooling method.” Id. at 18 
(emphasis added). Petitioner argues that Yamamoto 
teaches “a rapid cooling (strip cast) method in making 
a strip cast R—Fe—B material alloy more uniformly 
that is pulverized into magnet powder.” Id. at 17 (citing 
Ex. 1007, Abstr., 1:8-14, 2:32-37). Patent Owner does 
not dispute that Hasegawa teaches every element of 
independent claim 1 except for the alloy being 
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produced by a rapid cooling method, nor that Yama-
moto teaches a rapid cooling method. See PO Resp. 9-
20. 

 Petitioner argues that “[o]ne of ordinary skill 
would have been motivated to use the R—Fe—B mate-
rial alloy formed by the rapid cooling method taught 
by Yamamoto with the pulverization techniques 
taught by Hasegawa in order to pulverize a more uni-
form R—Fe—B material alloy.” Id. (citing Ex. 1002 
¶ 59) (emphasis omitted). Petitioner further argues 
that “one of o[r]dinary skill knows that material alloys 
produced by either the ingot or strip cast methods pro-
duce R-rich superfine powder (particles 1 m or less), 
which are removed and taught in Hasegawa.” Id. (cit-
ing Ex. 1001, 12:24-29; Ex. 1002 ¶¶ 34-35, 51-52, 59, 
Illustration 8) (emphasis omitted). Id. Petitioner also 
provides expert testimony that “one of ordinary skill 
would have been motivated to combine these prior art 
teachings of Hasegawa and Yamamoto according to 
known methods to yield predictable results. Such a 
modification would have been obvious because it would 
have involved the use of known techniques to improve 
a similar method.” Ex. 1002 ¶ 64 (cited at Pet. 18). 

 Patent Owner counters that one of ordinary  
skill in the art would not have been motivated to com-
bine the teachings of Hasegawa and Yamamoto to ar-
rive at the claimed invention. PO Resp. 10-20. Patent 
Owner does not appear to dispute Petitioner’s conten-
tion that strip casting would result in a more uniform 
alloy. In particular, Patent Owner acknowledges that 
utilizing a rapid cooling method generates an alloy 
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with the R-rich phase distributed uniformly along the 
boundaries of columnar R2Fe14B grains having a mean 
width of about 5-25 m, as compared to an alloy gener-
ated by ingot casting which results in randomly dis-
persed regions of R-rich phase and -Fe dendrites with 
columnar R2Fe14B grains having a mean width of about 
50-50 m. Id. at 11 (citing Ex. 2005, 476). 

 Patent Owner, however, does dispute that generat-
ing a more uniform alloy would motivate a person of 
ordinary skill in the art to utilize a rapid cooling 
method in connection with the pulverization process of 
Hasegawa. PO Resp. 10-20. Patent Owner elaborates 
that the more uniform composition of a strip cast alloy, 
as compared to an ingot cast alloy, would result in a 
smaller average particle size and a powder distribution 
that is relatively uniform in particle size and shape 
during hydrogen pulverization. Id. at 12-13 (citing Ex. 
2002 ¶ 41; Ex. 2006, 4). Patent Owner recognizes that 
“finely milled R2Fe14B phase particles [on the order of 
1-5 m] improve the density of the magnet, thereby 
positively impacting the magnetic resonance and coer-
civity as well as the mechanical integrity of the final 
magnet,” but explains that more finely milled particles 
would then have to be removed as part of Hasegawa’s 
particle classification step, thereby resulting in a sig-
nificantly diminished yield. Id. at 16-17 (citing Ex. 
2002 ¶ 93). Patent Owner argues that Petitioner 
“fail[ed] to consider the[ ] consequences of changing 
Hasegawa’s starting alloy.” Id. at 18. 

 Petitioner has shown, and Patent Owner has not 
disputed, that the claimed elements (i.e., steps) are 
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known in the art, albeit not combined in a single refer-
ence, and are used for their known purpose. Pet. 18-20; 
see Tr. 77:8-19. We are persuaded that Petitioner has 
shown that a person of ordinary skill in the art would 
have known how to combine Yamamoto’s rapid cooling 
method (in place of Hasegawa’s ingot casting method) 
with Hasegawa’s pulverization and particle classifica-
tion technique using known methods. See Ex. 1002 
¶ 35 (“Rare earth elements . . . are collected and are 
melted together to form a cast alloy using known tech-
niques to one of ordinary skill such as the ingot cast 
method or a strip cast method.”); see also Ex. 1001, 
1:36-45, 12: 24-29 (referring to material alloy being 
produced by two types of methods—ingot casting and 
rapid cooling—and stating that the present invention 
was applicable to both an ingot method and a rapid 
cooling method); Ex. 1002 ¶ 51 (“The ingot or strip cast 
methods are interchangeable to those skilled in the 
art.”). Petitioner has also shown sufficiently that a per-
son of ordinary skill in the art would have recognized 
the results of the combination to be predictable. Ex. 
1002 ¶ 64; see also Pet. Reply 13 (citing Ex. 2011, 2) 
(“[Petitioner] agrees with [Patent Owner] that a person 
of ordinary skill would have known that a hydrogen 
pulverized strip cast alloy has a narrower particle size 
and shape distribution in comparison to a typical ingot 
cast alloy. . . . [A] person of ordinary skill would have 
known to adjust basic, fundamental jet milling settings 
to accommodate the uniform particle size and shape 
distribution of the strip cast alloy.”)). 
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 Patent Owner argues that “the problem with the 
combination is that the predictable result says that, for 
example, in the case of the Hasegawa/Yamamoto com-
bination, you are going to throw out 50 percent of your 
powder.” Tr. 77:23-78:2. Patent Owner argues that one 
with ordinary skill in the art, for various considera-
tions, such as diminished yield, would not have imple-
mented a rapid cooling method in connection with 
Hasegawa’s pulverization and particle classification 
techniques. PO Resp. 10-20. Whether implementation 
of Yamamoto’s rapid cooling method makes commer-
cial sense does not control the obviousness determina-
tion. The challenged claims are not limited to an 
industrial scale economically viable process. Specifi-
cally, the claims do not recite a minimum required 
yield that would distinguish the prior art teachings. 
Patent Owner has not provided persuasive reasoning 
or evidence to support its contention that one of skill 
believed there to be some technological incompatibility 
that prevented the combination of Yamamoto’s rapid 
cooling method with Hasegawa’s pulverization and 
particle classification techniques; that the combination 
was unpredictable in some way; or that one with ordi-
nary skill in the art would not have known how to use 
Yamamoto’s rapid cooling method with Hasegawa’s 
pulverization and particle classification techniques. 
See Orthopedic Equip. Co. v. United States, 702 F.2d 
1005, 1013 (Fed. Cir. 1983) (“[T]he fact that the two 
[prior art disclosures] would not be combined by busi-
nessmen for economic reasons is not the same as  
saying that it could not be done because skilled persons 
in the art felt that there was some technological 
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incompatibility that prevented their combination. 
Only the latter fact is telling on the issue of nonobvi-
ousness.”). 

 We appreciate Patent Owner’s argument that “an 
invention ‘composed of several elements is not proved 
obvious merely by demonstrating that each of its ele-
ments was, independently, known in the prior art.” PO 
Resp. 19 (citing KSR Int’l Co. v. Teleflex Inc., 550 U.S. 
398, 418 (2007)). Petitioner, however, has set forth a 
sufficient rationale to arrive at what is claimed. Spe-
cifically, Petitioner has demonstrated that the claims 
represent the combination of prior art elements ac-
cording to known methods to yield a predictable result. 
See KSR, 550 U.S. at 416 (“The combination of familiar 
elements according to known methods is likely to be 
obvious when it does no more than yield predictable 
results.”). This is itself a sufficient reason with rational 
underpinning to support a conclusion of obviousness. 
This is especially true where the evidence supports 
that consideration of design incentives, such as the 
provision of a “lower cost, more productive [process] 
better suited for higher volume manufacturing” would 
have led one of ordinary skill to pursue the predictable 
combination of elements. Pet. Reply 15 (citing Ex. 2003, 
109:10-20). 

 After considering Petitioner’s and Patent Owner’s 
positions, as well as their supporting evidence, we con-
clude that Petitioner has demonstrated, by a prepon-
derance of the evidence, that independent claim 1 of 
the ’385 patent would have been obvious over the 
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combination of Hasegawa and Yamamoto under 35 
U.S.C. § 103(a). 

 
b. Claims 5 and 6 

 Claim 5 depends from claim 1, and further in-
cludes “the step of producing the R—Fe—B alloy for 
rare earth magnets by cooling a molten material alloy 
at a cooling rate in a range between 102°C./sec and 
104°C./sec.” Ex. 1001, 14:1-4. Claim 6 depends from 
claim 5 and further recites that “the molten material 
alloy is cooled by a strip casting method.” Id. at 14:5-6. 
With respect to claim 5, Petitioner argues that Yama-
moto teaches solidifying a molten alloy uniformly at a 
cooling rate of 10 to 1000 °C/second. Pet. 20 (citing Ex. 
1007, Abstr., 2: 32-37; Ex. 1002 ¶¶ 59, 71). With respect 
to claim 6, Petitioner argues that Yamamoto teaches 
“ . . . a system for producing a permanent magnet alloy 
ingot by a strip casting method using a single roll.” Id. 
at 21 (quoting Ex. 1007, 6: 16-29); see also Ex. 1007, 
Fig. 1; Ex. 1002 ¶¶ 72-73 (explaining that Yamamoto 
teaches that molten alloy is solidified under cooling 
conditions). 

 Petitioner provides expert testimony that “one of 
ordinary skill would have been motivated to combine 
these prior art teachings of Hasegawa and Yamamoto 
according to known methods to yield predictable re-
sults. Such a modification also would have been obvi-
ous because it would have involved the use of known 
techniques to improve a similar method.” Ex. 1002 ¶ 71 
(cited at Pet. 20). 
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 Patent Owner does not dispute that Yamamoto 
teaches the claimed cooling rate range, nor cooling by 
a strip casting method. See PO Resp. 9-20. Patent 
Owner instead relies on the same argument that one 
of ordinary skill in the art would not be motivated to 
combine the rapid cooling method of Yamamoto with 
Hasegawa’s pulverization and particle classification 
techniques as it did with respect to claim 1. Id. at 20. 
For the same reasons as described above in connection 
with independent claim 1, we determine that Peti-
tioner has provided articulated reasoning with ra-
tional underpinning for combining the references 
based on the combination of prior art elements accord-
ing to known methods to yield a predictable result. 

 After considering Petitioner’s and Patent Owner’s 
positions, as well as their supporting evidence, we con-
clude that Petitioner has demonstrated, by a prepon-
derance of the evidence, that claims 5 and 6 of the ’385 
patent would have been obvious over the combination 
of Hasegawa and Yamamoto under 35 U.S.C. § 103(a). 

 
C. Obviousness of Claims 1, 5, and 6 over Ohashi 

and Yamamoto  

1. Overview of Ohashi 

 Ohashi discloses a method for the preparation of a 
permanent magnet composed of a rare earth element, 
iron, and boron. Ex. 1005, 1:6-16. Ohashi discloses 
rough pulverization of an alloy ingot via various types 
of pulverizing machines, such as stamp mills, jaw 
crushers, Braun mills, and the like, and fine 
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pulverization via jet mills, ball mills, and the like. Id. 
at 4:38-46. Ohashi recognizes that “a magnetic alloy 
powder containing extremely fine particles are highly 
susceptible to the oxidation by the atmospheric oxy-
gen,” (id. at 3:41-43), and discloses that “the alloy un-
der pulverization is strictly prevented against 
oxidation by the atmospheric oxygen by conducting the 
pulverization in an atmosphere of a non-oxidizing or 
inert gas such as nitrogen, argon and the like” (id. at 
4:46-50). 

 Ohashi further discloses “particle size classifica-
tion of the alloy powder for compression molding into 
a powder compact to be sintered, by which particles 
having a finer particle diameter . . . are removed so as 
to effectively prevent oxidation of the too fine parti-
cles.” Id. at Abstr. Ohashi discloses that particle classi-
fication can be conducted using “screens of an 
appropriate mesh opening, rotative force, air stream 
and the like as well as a combination of these different 
principles.” Id. at 5:1-4. Ohashi discloses removing par-
ticles having a diameter smaller than 2 m from the 
alloy powder. Id. at 2:45-46, 4:19-22, 4:64-67. Ohashi 
also discloses that “[i]t is important that the volume 
fraction of the fine particles having a diameter smaller 
than 2 m in the alloy powder after the particle size 
classification does not exceed 1% or, preferably, 0.5%.” 
Id. at 5:50-53. 
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2. Obviousness of Claims 1, 5, and 6 

a. Claim 1 

 Petitioner alleges that independent claim 1 would 
have been obvious over the combined disclosures of 
Ohashi and Yamamoto. Pet. 21-25. Petitioner relies on 
Ohashi for every element of independent claim 1 ex-
cept for the recitation of “an R—Fe—B alloy for rare 
earth magnets produced by a rapid cooling method.” 
Id. at 21 (emphasis added). Petitioner relies on the 
same teachings in Yamamoto relating to a rapid cool-
ing method and the same reasoning for combining 
Ohashi and Yamamoto as that for combining Haseg-
awa and Yamamoto as described above. Id. at 21-23 
(citing Ex. 1001, 12:24-29, Ex. 1002 ¶¶ 34-35, 51-52, 74, 
76-78, Illustration 8). Patent Owner does not dispute 
that Ohashi teaches every element of independent 
claim 1 except for the alloy being produced by a rapid 
cooling method, nor that Yamamoto teaches a rapid 
cooling method. PO Resp. 21-29. 

 Patent Owner again argues that Petitioner fails to 
weigh the advantages and disadvantages of using a 
rapid cooling method to produce a more uniform alloy 
and that one of ordinary skill in the art would not uti-
lize Yamamoto’s strip casting method with the pulver-
ization and particle classification techniques of 
Ohashi. Id. at 28-29. For the same reasons as described 
above in connection with the challenge based on the 
combination of Hasegawa and Yamamoto, Patent 
Owner’s arguments do not persuasively rebut Peti-
tioner’s rationale relating to the combination of prior 
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art elements according to known methods to yield a 
predictable result in light of design incentives that 
would have prompted one of ordinary skill in the art to 
pursue the predictable combination. Pet. 23 (citing Ex. 
1002 ¶ 78); Pet. Reply 15 (citing Ex. 2003, 109:10-20). 

 Petitioner has shown, and Patent Owner has not 
disputed, that the claimed elements (i.e., steps) are 
known in the art, albeit not combined in a single refer-
ence, and are used for their known purpose. Id. at 22-
25; see Tr. 77:8-19. Petitioner has shown sufficiently 
that a person of ordinary skill in the art would have 
known how to combine Yamamoto’s rapid cooling 
method with Ohashi’s pulverization and particle clas-
sification technique using known methods. See Ex. 
1002 ¶ 35 (“Rare earth elements . . . are collected and 
are melted together to form a cast alloy using known 
techniques to one of ordinary skill such as the ingot 
cast method or a strip cast method.”); see also Ex. 1001, 
1:36-45, 12: 24-29 (referring to material alloy being 
produced by two types of methods—ingot casting and 
rapid cooling—and stating that the present invention 
was applicable to both an ingot method and a rapid 
cooling method); see also Ex. 1002 ¶ 51 (“The ingot or 
strip cast methods are interchangeable to those skilled 
in the art.”). Petitioner has also shown sufficiently that 
a person of ordinary skill in the art would have recog-
nized the results of the combination to be predictable. 
Ex. 1002 ¶ 78; see also Pet. Reply 13 (citing Ex. 2011, 
2) (“[Petitioner] agrees with [Patent Owner] that a per-
son of ordinary skill would have known that a hydro-
gen pulverized strip cast alloy has a narrower particle 
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size and shape distribution in comparison to a typical 
ingot cast alloy. . . . [A] person of ordinary skill would 
have known to adjust basic, fundamental jet milling 
settings to accommodate the uniform particle size and 
shape distribution of the strip cast alloy.”)). Petitioner 
also provides evidence of design incentives that would 
have prompted one of ordinary skill in the art to pur-
sue the predictable combination. Pet. Reply 15 (citing 
Ex. 2003, 109:10-20). 

 After considering Petitioner’s and Patent Owner’s 
positions, as well as their supporting evidence, we con-
clude that Petitioner has demonstrated, by a prepon-
derance of the evidence, that independent claim 1 of 
the ’385 patent would have been obvious over the com-
bination of Ohashi and Yamamoto under 35 U.S.C. 
§ 103(a). 

 
b. Claims 5 and 6 

 With respect to dependent claim 5, Petitioner ar-
gues that Yamamoto teaches solidifying a molten alloy 
uniformly at a cooling rate of 10 to 1000 °C/second. Pet. 
24 (citing Ex. 1007, Abstr., 2: 32-37; Ex. 1002 ¶ 82). 
With respect to dependent claim 6, Petitioner argues 
that Yamamoto teaches “ . . . a system for producing a 
permanent magnet alloy ingot by a strip casting 
method using a single roll.” Id. at 24-25 (quoting Ex. 
1007, 6: 16-29); see also Ex. 1007, Fig. 1; Ex. 1002 ¶ 83 
(explaining that Yamamoto teaches that molten alloy 
is solidified under cooling conditions). 
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 Petitioner provides expert testimony that “one of 
ordinary skill would have been motivated to combine 
these prior art teachings of Ohashi and Yamamoto ac-
cording to known methods to yield predictable results. 
Such a modification also would have been obvious be-
cause it would have involved the use of known tech-
niques to improve a similar method.” Ex. 1002 ¶ 82 
(cited at Pet. 24). 

 Patent Owner does not dispute that Yamamoto 
teaches the claimed cooling rate range, nor cooling by 
a strip casting method. See PO Resp. 21-29. Patent 
Owner, instead, relies on the argument that one of or-
dinary skill in the art would not be motivated to com-
bine the rapid cooling method of Yamamoto with 
Ohashi’s pulverization and particle classification tech-
niques. Id. at 29. For the same reasons as described 
above in connection with independent claim 1, we de-
termine that Petitioner has provided articulated rea-
soning with rational underpinning for combining the 
references based on the combination of prior art ele-
ments according to known methods to yield a predict-
able result. 

 After considering Petitioner’s and Patent Owner’s 
positions, as well as their supporting evidence, we con-
clude that Petitioner has demonstrated, by a prepon-
derance of the evidence, that dependent claims 5 and 6 
of the ’385 patent would have been obvious over the 
combined teachings of Ohashi and Yamamoto under 35 
U.S.C. § 103(a). 

   



99a 

 

D. Anticipation of Claim 1 by He 

1. Overview of He 

 He discloses that “crude rare earth permanent 
magnet materials [can be] made from smelting method 
or quick quenching or reduction diffusion.” Ex. 1006, 
49. He further discloses that NdFeB material for rare 
earth permanent magnets can be made by crushing in-
gots into crude granules with hydrogen burst pro-
cessing. Id. He discloses that the crude materials can 
be made finer in a milling compartment and then can 
be transferred to the separator. Id. He discloses that 
qualified fine powders can be separated and enter the 
cyclone separating device for settling, and ultra-fine 
powders that cannot be settled enter a filter with gas 
and are separated and collected. Id. at 49-50. He dis-
closes that “[a]s far as rare earth permanent magnet 
powders are concerned, the normal ultra fine particles 
should have a granularity of less than 1 m and their 
weight should be about 0.1% of the qualified powders.” 
Id. 

 
2. Anticipation of Claim 1 

 Petitioner alleges that independent claim 1 is an-
ticipated by He. Pet. 25-28. Patent Owner argues only 
that He fails to disclose a rapid cooling method. PO 
Resp. 29-33. Petitioner asserts that He’s reference to 
quick quenching meets the claim limitation that the 
“R—Fe—B alloy for rare earth magnets [are] produced 
by a rapid cooling method.” Pet. 26 (citing Ex. 1006,  
49; Ex. 1002 ¶ 87). According to Petitioner “quick 
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quenching is rapid cooling as understood by one of 
ordi[na]ry skill.” Ex. 1002 ¶ 87. 

 Patent Owner argues that Petitioner’s conclusory 
assertion regarding the equivalence of quick quench-
ing and rapid cooling should be given little weight and 
that “the evidence suggests that ‘quick quenching’ does 
not encompass strip casting.” PO Resp. 31. In particu-
lar, Patent Owner argues that strip casting was not 
commercially available as of He’s publication date and 
that quick quenching most likely refers to “ ‘melt spin-
ning’ which has ‘[c]ooling rates in excess of 106 K s-1’ 
according to Dr. Ormerod’s 1989 publication.” Id. at 31-
32 (citing Ex. 2004, 245; Ex. 2013; Ex. 2014, 38). 

 We need not decide whether quick quenching re-
fers specifically to strip casting. We need only decide 
whether quick quenching discloses a “rapid cooling 
method” as that claim term as been construed for pur-
poses of this proceeding.7 Patent Owner’s first argu-
ment that strip casting in particular was not 
commercially available as of He’s publication date is 
not persuasive evidence that He’s quick quenching 
cannot be rapid cooling, because rapid cooling is not 

 
 7 As discussed above, we have determined the broadest rea-
sonable interpretation of the claim term “rapid cooling method” is 
“a cooling method in which a molten material alloy is put into 
contact with a single chill roll, twin chill rolls, a rotary chill disk, 
a rotary cylindrical chill mold, or the like, to be rapidly cooled 
thereby producing a solidified alloy thinner than an ingot cast al-
loy.” Such a construction does not limit a “rapid cooling method” 
to a strip casting method. 
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limited to strip casting in accordance with our con-
struction of that term. 

 Patent Owner’s second argument that He’s quick 
quenching likely refers to melt spinning is also not per-
suasive evidence that He’s quick quenching cannot be 
rapid cooling. In support of this argument, Patent 
Owner presented evidence that“[m]elt spinning con-
sists of melting the alloy. . . . The melt . . . is sprayed 
. . . on to a rotating water cooled copper wheel or disc. 
Cooling rates in excess of 106 K s-1 are obtained.” PO 
Resp. 8 (citing Ex. 2004, 245), 32; Ex. 2002 ¶ 85 (“[M]elt 
spinning . . . is a process in which the molten alloy is 
ejected onto a rapidly spinning wheel to cool at rates 
on the order of 105-107 degrees per second and form rib-
bons of nanocrystalline material.”). According to Pa-
tent Owner, that rate of cooling is higher “than the 
maximum cooling rate” described in the ’385 patent. 
Id. at 32. As set forth above, however, we do not agree 
with Patent Owner that “rapid cooling method” as used 
in claim 1 is limited to a particular cooling rate. In-
stead, we are persuaded that this evidence shows that 
melt spinning does meet the “rapid cooling method” 
limitation as we have construed it, because it describes 
a molten material being rapidly cooled to produce a so-
lidified alloy thinner than an ingot cast alloy through 
contact with a rotary chill disk. 

 In addition to the evidence in the record support-
ing that quick quenching is melt spinning, and melt 
spinning is a process that comports with the construc-
tion of a “rapid cooling method” (Ex. 2002 ¶ 85; Ex. 
2004, 245), Petitioner also presented expert testimony 
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that He’s reference to quick quenching would be un-
derstood by one of ordinary skill in the art to be rapid 
cooling. Pet. Reply 23 (citing Ex. 1002 ¶ 87; Ex. 2003, 
114:16-18). Accordingly, we find sufficient evidence in 
the record to support that quick quenching discloses a 
rapid cooling method in accordance with the broadest 
reasonable interpretation of the term “rapid cooling 
method.” 

 After considering Petitioner’s and Patent Owner’s 
positions, as well as their supporting evidence, we con-
clude that Petitioner has demonstrated, by a prepon-
derance of the evidence, that independent claim 1 of 
the ’385 patent is anticipated by He under 35 U.S.C. 
§ 102(b). 

 
E. Obviousness of Claims 5 and 6 over He and 

Yamamoto 

 With respect to dependent claim 5, Petitioner ar-
gues that Yamamoto teaches solidifying a molten alloy 
uniformly at a cooling rate of 10 to 1000 °C/second. Pet. 
29 (citing Ex. 1007, Abstr., 2: 32-37; Ex. 1002 ¶ 93). 
With respect to dependent claim 6, Petitioner argues 
that Yamamoto teaches “ . . . a system for producing a 
permanent magnet alloy ingot by a strip casting 
method using a single roll.” Id. (quoting Ex. 1007, 6: 16-
29); see also Ex. 1007, Fig. 1; Ex. 1002 ¶ 94 (explaining 
that Yamamoto teaches that molten alloy is solidified 
under cooling conditions). 

 Petitioner argues that “[o]ne of ordinary skill 
would have been motivated to use a material alloy 
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formed by the rapid cooling method taught by Yama-
moto with the pulverization techniques taught by He 
that also teaches a material alloy formed by rapid cool-
ing in order to pulverize a more uniform material al-
loy.” Id. at 28 (emphasis omitted). Petitioner also 
provides expert testimony that “one of ordinary skill 
would have been motivated to combine these prior art 
teachings of [He] and Yamamoto according to known 
methods to yield predictable results. Such a modifica-
tion also would have been obvious because it would 
have involved the use of known techniques to improve 
a similar method.” Ex. 1002 ¶ 93 (cited at Pet. 29).8 

 Patent Owner does not dispute that Yamamoto 
teaches the claimed cooling rate range, nor cooling by 
a strip casting method. See PO Resp. 33-37. Patent 
Owner counters that one of ordinary skill in the art 
would not have been motivated to combine the teach-
ings of He and Yamamoto to arrive at the claimed in-
vention for the stated reason of pulverizing a more 
uniform alloy. PO Resp. 36-37. In particular, Patent 
Owner disputes that modifying He’s quick quenching 
method to utilize the claimed cooling rate range of 
102°C./sec and 104°C./sec would result in a more uni-
form alloy. Patent Owner argues that “replacing He’s 
‘quick quenching’ with the slower cooling methods 

 
 8 We consider Petitioner’s reference to “Hasegawa” instead 
of “He” in the quoted portion of paragraph 93 of Exhibit 1002 to 
be an inadvertent typographical error. Taken in context, in which 
Heading “C” refers to “He” (Ex. 1002, 45), subheading “2” refers 
to “He in view of Yamamoto” (id. at 50), and the remainder of par-
agraph 93 refers to “He” (id. at 51), we consider Petitioner clearly 
to have intended to refer to “He,” not “Hasegawa.” 
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disclosed in Yamamoto would actually result in a less 
homogeneous material alloy.” Id. at 36 (citing Ex. 2015, 
Fig. 9). 

 Petitioner responds that Patent Owner’s argu-
ment “is based on the assumption that He’s disclosure 
of ‘quick quenching’ refers to melt-spinning,” but He 
does not refer to melt-spinning. Pet. Reply 24. Even if 
we were to agree with Petitioner that He does not nec-
essarily refer to melt-spinning, we are not persuaded 
that Petitioner has explained sufficiently how utilizing 
Yamamoto’s particular cooling rate would result in a 
more uniform alloy, considering the lack of explanation 
by Petitioner regarding how Yamamoto’s cooling rate 
would differ from that already provided by He’s quick 
quenching. Petitioner further responds that even if He 
were referring to melt-spinning, “[Patent Owner] dis-
regards the fact that strip casting was a well-known, 
highly advantageous process at the time of the inven-
tion.” Id. Even if we were to agree with Petitioner that 
strip casting provides certain advantages, this does not 
support provide evidentiary support for Petitioner’s ar-
ticulated rationale of pulverizing a more uniform alloy 
as set forth in its Petition. We are persuaded by Patent 
Owner’s argument and determine that Petitioner’s 
first articulated rationale, namely, producing a more 
uniform alloy for pulverization, lacks evidentiary ra-
tional underpinning. 

 Petitioner, however, has also supported its conclu-
sion of obviousness based on the combination of prior 
art elements according to known methods to yield a 
predictable result. Pet. 29 (citing Ex. 1002 ¶ 93). 
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Petitioner has shown, and Patent Owner has not dis-
puted, that the claimed elements (i.e., steps) are known 
in the art, albeit not combined in a single reference, 
and are used for their known purpose. Pet. 25-29; see 
Tr. 77:8-19. We are persuaded that Petitioner has 
shown that a person of ordinary skill in the art would 
have known how to combine He’s quick quenching with 
Yamamoto’s particular cooling range of 102°C./sec to 
104°C./sec and Yamamoto’s strip casting method using 
known methods and would have recognized the results 
of the combination to be predictable. See Ex. 1002 ¶ 93; 
Pet. Reply 24 (citing Ex. 2005, 1) (describing strip cast-
ing as “similar to melt spinning”). Petitioner also pro-
vides evidence that one of ordinary skill in the art 
would have pursued the predictable combination. Pet. 
Reply 24 (citing Ex. 2003, 108:14-19) (explaining that 
even when melt-spinning and strip casting were both 
well-known, most high-volume manufacturers utilized 
strip casting). We determine that Petitioner has pro-
vided articulated reasoning with rational underpin-
ning for combining the references based on the 
combination of prior art elements according to known 
methods to yield a predictable result. 

 After considering Petitioner’s and Patent Owner’s 
positions, as well as their supporting evidence, we con-
clude that Petitioner has demonstrated, by a prepon-
derance of the evidence, that dependent claims 5 and 6 
of the ’385 patent would have been obvious over the 
combined teachings of He and Yamamoto under 35 
U.S.C. § 103(a). 
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III. CONCLUSION 

 We determine Petitioner has established by a pre-
ponderance of the evidence that: claims 1, 5, and 6 are 
unpatentable under 35 U.S.C. § 103(a) as obvious over 
the combination of Hasegawa and Yamamoto; claims 1, 
5, and 6 are unpatentable under 35 U.S.C. § 103(a) as 
obvious over the combination of Ohashi and Yama-
moto; claim 1 is unpatentable under 35 U.S.C. § 102(b) 
as anticipated by He; and claims 5 and 6 are unpatent-
able under 35 U.S.C. § 103(a) as obvious over the com-
bination of He and Yamamoto. 

 
IV. ORDER 

 In consideration of the foregoing, it is: 

 ORDERED that claims 1, 5, and 6 of the ’385 pa-
tent have been shown by a preponderance of the evi-
dence to be unpatentable. 

 This is a Final Written Decision. Parties to this 
proceeding seeking judicial review of our decision must 
comply with the notice and service requirements of 37 
C.F.R. § 90.2. 

FOR PETITIONER: 

Michael S. Connor 
Haiou Qin 
Christopher B. Kelly  
H. James Abe 
ALSTON & BIRD LLP  
mike.connor@alston.com 
haiou.qin@alston.com 
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chris.kelly@alston.com  
james.abe@alston.com 

FOR PATENT OWNER: 

Mehran Arjomand 
Robert J. Hollingshead 
Curt Lowry 
Akira Irie 
MORRISON & FOERSTER LLP  
marjomand@mofo.com  
rhollingshead@mofo.com 
clowry@mofo.com 
airie@mofo.com 
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APPENDIX D 

NOTE: This order is nonprecedential. 

United States Court of Appeals 
for the Federal Circuit 

----------------------------------------------------------------------- 

HITACHI METALS, LTD.,  
Appellant 

v. 

ALLIANCE OF RARE-EARTH 
PERMANENT MAGNET INDUSTRY,  

Appellee 

----------------------------------------------------------------------- 

2016-1824, 2016-1825 

----------------------------------------------------------------------- 

 Appeals from the United States Patent and Trade-
mark Office, Patent Trial and Appeal Board in Nos. 
IPR2014-01265, IPR2014-01266. 

----------------------------------------------------------------------- 

ON PETITION FOR PANEL REHEARING 

----------------------------------------------------------------------- 

 Before LOURIE, TARANTO, and CHEN, Circuit 
Judges. 

PER CURIAM. 
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ORDER 

 Appellant Hitachi Metals, Ltd. filed a petition for 
panel rehearing. 

 Upon consideration thereof, 

 IT IS ORDERED THAT: 

 The petition for panel rehearing is denied. 

 The mandate of the court will issue on August 30, 
2017. 

 FOR THE COURT 

August 23, 2017 /s/ Peter R. Marksteiner  
  Date Peter R. Marksteiner 
 Clerk of Court 

 


