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- Deposition temperature ; 25°C
Relative density : Over 95%
-Joined force : Over 20~30MPa

deposited layer

‘ 100 1 m over]

Sample shape for meansurement of the density.

Meansuremnet method

Weight : weight balance with the resolution of 10 g g
Volum : three-dimensional stylus profiler with the
resolution of 0.1 gz m

adhesion force > 20 MPa

Estmation of the adhesion force
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JST A-STEP

FLRYY—ZR: 2017/3/29 SEKISUI  seKiSUI Industry Co. Ltd.

https://www.sekisui.co.jp/news/2017/1302064 29186.html Efficiency: >8%
2 ¥ /- P

b Efficiency: >9%; n

Press released on News paper at 06/12/2013
https://www.sekisui.co.jp/news/2017/1302064 29186.html
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Cold Spray Method (Cold-Gas Dynamic Spray Method)

J. Thermal Spray Tech. ?’ 2 [‘IQQE] p205-21 2 (A.N.Papyrin, A.P.Alkimov, R.C. Dykhuizen et al.)
Enc|oqure Russian science academy, Sandia national lab.,
Powder Pennsylvania state Univ.
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J. Akedo:J. Am. Ceram. Soc., 89 (6) 1834-1839 (2006)
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J. Akedo, and D. Popovici, AIST press-release, 11/5(2010).
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Press release: 2017/2/1

http://lwww.aist.go.jp/aist_j/press_release/pr2017/pr20170201/pr20170201.html
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D. Hanft, et.al., J. Ceram. Sci. Tech., [06],(03) 147-182 (2015)
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Tahle 3: Overview on investigated materials for battery cell applications conducted with AD

AD;%E D SOFCE: A H

=

S

Table 2: Overview on materials deposited by means of AT for the use as components in SOFC application.

Material Ref. Comment
Anode LigTi50y3 (LTO) m Full cell setup by AT
39 %1% of discharge cap. of theoretical cap. (at 0.5C rate), good cap.
retention
S 7 Carrier gas influence, spot-like gas depositon
51 (Cu-coated) 236 Spot-like gas deposition; 570 mAh/g at 1000 cycles
FeSifSi 30 Influence of mechanical grinding
51 (Ruo-coated) 235 Punctiform gas deposition; 570 mAh/g at 1000 cycles
S1(Mi-, Mi-5n-, Mi-P-coated)| 229 Punctiform gas deposition; 790 mAh/g at 1000 cycles (MNi-P)
S1(Mi-P-coated) 233 Point-like gas deposition; 780 mAh/g at 1000 cycles
51 (Ni and Cu-coated) 3 Punctiform gas deposition
Ti05/% T Point-like gas deposition; 710 mAh/g at 900 cycles
Mg, Ge 248249 [ Puncuform gas deposition
Mg, GedSi 34 Punctiform gas deposition
La%iz % 12 Punctiform gas deposition; 500 mAh/g after 300 cycles
Graphite 240 Thickness: 250 nm; Full cell test
Fe,Oy EEE Film Thickness: 300 nm
Cathode LiCoO, (LCO) e Full cell setup by AT
LiMNij 2Coy sMny 20 243 Discharge cap. 152 mAh/g at 20 cycles
(NMC)
LiNig 4Coy sMng 30, 44
LiMn, 0, 11 79% of initial discharge cap. after 500 cycles
LiFePOy (C-coated) 240 Thickness 1 pm; Full cell test
242 Thickness 0.75 pm
3'“ 55B: AD-LFPYLLZECOYLI metal
Electrolyte  |Liy 3AlysTiy AP0y, m Full cell setup by AD
(LATP)
245 Tl 3.62-10-3 Sfem; gy, 1.12-10-8 Sfcm
Liy sAlgsGeg s(POy)s 286 Thickness of 10 um; Effect of annealing on conductivity,
(LAGP) Tos deg 8491 0-% 8/em, oy5 e 1.16-10-% 5/em
Li;Lagfry Oy 5 247 Film thickness LLZO: 20 pm; 55B: AD-LFP/AD-LLZOVLI metal

Y -doped Bafr(, (BZY)

Material Ref. |Comment
Oxidation resist/buffer ({La5r)MnO5 (LSM) 183 |Interconnect (IC) oxidation resist., 10 pm,
layers (BL) ASR g o g g 20.6 mE2-cm?
18 | 1C oxidation resist., 10 pm, ASRgap o googh: 10.4 mO-cm?
YS£-1L5M %% (I coodation resist., 2—6 pm, various powder mixtures
(La Sr)Co,FefOq 5 (LSCF) 183 I oxidation resist,, 10 pm, ASR gy o ypop: 11.7 mi2-cm?2
MnCo, Oy 155 | IC oxidation resist., 3 pm, ASRggg oc qpoon: 134 mitcm?
LaMNi(, 181 |IC oxidation resist., 5 pm, ASR g o jpoop: 7-34 mE2-cm?
(Gd,Ce)0, 5 (GDC)- I |Diffusion barrier, YSZ|GDC-Gd,04|L3CF-GDC
Gdy O (EBL|C), MPD oy o 1.74 Wiem?2
Interconnect (IC) ({La,Sr)Cr(; (LSC) 2 |20 pm, cylindrical cell
Cathode (C) LSM-YSZ 135 pm, MNi-YSZ[YSZ|LSM-YS5Z-PVDF (A|E|AD-C),
MPD o 014 Wiem?
LSCF 2 INi-GDCLSGMC|LSCE (A[AD-E|AD-C), MPD o
0.9 Wicm?; diff. annealing temp.
¢ \Diff. PVDF-mixture; Ni-GDC|LSGMC|LSCE (A|AD-
E|AD-C), MPD; o5 o0 111 Wiem?
| Ni-YSZ|[YSZ|LSCF (A|AD-E[AD-C)
0 |{LaSe)iTi0s diff. barrier, Fe-Cr|LST|MNi-
GDCIYSZLSCE (SupportBLIA|AD-E[AD-C),
MPDysg o 071 Wicm?
LSCF-GDC |25 um, Ni-GDC|LSCMC|LSCE-GDC (A|AD-E|AD-C)
Ekectrolyte (E) Sc-stabilized Zr0; (Sc5Z) (2 |8 pm, gas leakage test
Smy 3 Cep g0 5 (SDC) I3 115 pm, NiSDC[LSCF (AJAD-E|C), MPDypp o0
0.34 W/cm?
(La,5c)Ga,Mg,Co)0 4 o M-GDCLSGMCILSCE (AJAD-E|AD-C),
(LSGMC) MPDyoy o 0.9 W/em?; diff. annealing temp.
2|7 pm, Ni-GDC|LSCMO|LSCF-GDC (A[AD-E|AD-C),
MPD ¢z o0 0.39 Wicm?
YSZ M 7.5 pm, Ni-YSZYSZ|LSCF (A|AD-YSZ|AD-LSCF),
diff. annealing temp./atm., gas-tightness-test
20 |{La,Sr)TiO diff. barrier, full cell serup: Fe-CrjLST|Mi-
GDCYSZLSCF (Support|BL|A|AD-E[ATI-C),
MPDyep o0 0.71 Wiem?
Gd-doped Ce(), (GIDC) 17 |AD and oxygen ion conductivity
219

BSZY 20, Protonic ceramic fuel cell, diff. powder synthe-
sis, MPDpg e 018 Wem?
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TIME FOR STRATEGIC CHANGE:
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Advanced Coating Technology
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Aerosol Deposition(AD) Process:The Basic and
Applications

—Novel Ceramic Coating Technology with Room
Temperature Impact Consolidation(RTIC)—
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